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<i} Samdrupjongkhar "\k

Samdrup Jongkhar Dzongkhag is situated in the southeastern part of Bhutan, sharing its
western border with Pemagatshel Dzongkhag and northern border with Trashigang
Dzongkhag. The Indian states of Assam and Arunachal Pradesh are inttharsbeast
respectively. The dzongkhag has eleven gewogs: Martshalla, Pemathang, Phuntsothang,
Samrang, Lauri, Serthi, Langchenphu, Gomdar, Wangphu, Orong and Dewathang. The
dzongkhag has a population of 35,960 and a total of 7,453 households (2089 It

total area of 1,878.79 sq. km with elevations ranging from 200 m to 3,600 m above sea
level, with the majority of the land ranging from 600 m to 1,200 m. The flattest areas are
in the south along the Assam border.

A broad leaf subtropical evergrefmest covers roughly 85% of the land area. The soil
type varies from sandy to clay loam, the latter which is suitable for agricultural
production. Most of the gewogs are prone to landslides and soil erosion due to loose soll
and heavy monsoon rains. $a&ttents tend to be located in the foothills where the soil is
most fertile. Climate is subtropical wittm@aaximum temperature &5 °Cdropping to

cooler daytimgemperatures of 16 °C from October to March, which is the dry season.
The heaviest rainfall @urs between June and September. The average annual rainfall is
5,309.4 mm and the annual average humidity is 7%.
Sourcehttp://www.samdrupjongkhar.gov.bt/

Cover photo: Villagers from Orong Gewog gatbeifor a field research interview.
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NOTE TO READERS

This Samdrup Jongkhar Profile reflects the best initial efforts of the research team and
authors to assemble as much data and information as possible on Samdrup Jongkhar,
joined with independent fielcesearch. The purpose of this research endeavour is to
ensure that any actions undertaken by the Samdrup Jongkhar Initiative are evidence
based, firmly rooted in existing conditions and circumstances, and thereby responsive to
actual local needs.

At the ame time, the materials and recommendations in this Profile are the sole
responsibility of the authors and do not necessarily reflect the views and
recommendations of the Samdrup Jongkhar Initiagivef its staff and board.

In any compilation of this magmide, containing thousands of statistics, including a

wealth of previously unpublished data, there are bound to be some inadvertent errors and
inaccuracies, despite our best efforts to report and analyse the evidence as accurately as
humanly possible. Thauthors takéull responsibilityfor any such errors and for all
misinterpretations of the data.

The Samdup Jongkhar Initiativevhole-heartedly welcomeu s er s and observer.
corrections and improvements to strengthen this report, which should be regarded as an
ongoing work in progess.Please write to us aamdrupjongkharitiative@gmail.com

Our hope and aspiration is that this Profile will be a useful learning tool for the SJI and
for the Dzongkhag as a whole, and that the evidence presented herein will bring great
benefit to the people of Samdrup Jongkhar and beyond.
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INTRODUCTION

The transition is both imméate and inescapable. As you cross the border from the dusty,
chaotic sprawl of Darranga, India, into Bhutan, both the pace and the landscape change
abruptly. The flat plains of Assam give rise to the rugged and verdant subtropical
evergreen jungles of Salmup Jongkhar, a district situated at the far southeastern part of
the country. More than 85% of the district is covered in forest and the land is as much a
home to a vast array of flora and fauna as it is to the 36,000 people who live here.

By comparisonthe state of Assam teams with a population of more than 27 railB8n

times the entire population of Bhutar340 people per square kilometre compared to
Bhutanoés a'verage of 17.

Thus, in the span of a very short space anddip&ssing under the dragondagaruda of

the border gate one defining reality becomes crystal clear: Bhutan is extraordinary and

unique, but also incredibly vulnerable. Today it stands at a remarkable crossroads in its

hi story. On the one hand, tebdecadeshaslieenyghés gui d
principle of 6Gr oss 2WNhuchseekstaihtegidte puptainabdesarsdd ( GN
equitable economic development with environmental conservation, good governance, and
preservation and pr omot ieamd proféundttraddgions. @u nt r y d s
the other hand, rapid modernization and the lure of consumerism have accentuated

materialist tendencies and threaten to undermine these WAlhés.conventional

development models stress economic growth as the ultimateiobj€gNH is based on

the premise that true development of human society takes place when the public good is
paramount. In other words, if indicators of GNH improve, then this would be reflected in

the increased wellbeing both of the public and of therab&nvironment on which the

people ultimately depend for survival.

If successful in Bhutan, this unique development

philosophy could become a powerful model for other countries, particularly in the rest of
South Asia and other parts of the developingldvdt could also have important lessons

for industrialized countries that increasingly recognize the necessity for economic
advances to be more effectively integrated with environmental conservation and social
wellbeing.

At the same time, Samdrup Jongkldistrict izongkhag)s the locale for a major civil

societybased initiative taking place in Bhutarthe Samdrup Jongkhar Inititative (SYI)

which aims to raise living standards in the dzongkhag and establish food security, while

fully protecting the nat r a | environment, strengthening cor

! Population figures for Assam state are for 2001. Population estimate for 2011 is 30 million.

2 GNH has four pillars: sustainable and equitable secimnomic development; environmental

preservation; mrmotion and preservation of culture; and good governance. Within these broad headings are
nine domain$% standard of living, health, education, ecological literacy, time use, psychological

wellbeing, community vitality, cultural diversity, and good govewelz each of which has several

indicators of progress

Xii



unique culture, stemming the rualban tide, and fostering a cooperative, productive,
entrepreneurial, and se#liant spirit>

Needless to say, this is an ambitious task particularlyngive global realities facing all
countries of the world, Bhutan included. However, relative to the rest of the world, the
pressures of modernization are late in coming to Bhutan. Because of this, Bhutan is in the
enviable position of being able to learnrh the mistakes that have already been made
elsewhere.

This is particularly true in the area of agriculturenel-scale farmer landholdings all

over the world are being transformed into larger plantations for exportceopbthose

who work onthesefams have become the fAcheap® | abouro
Essentially, once independent srredble farmers adopt the chemigstensive

production of cash crops, producing increasing dependence on unstable world crop

prices, rising indebtedness foostly equipment and chemical inputs, extreme

vulnerability when crops fail, and, in some places in the world, the forced removal of

people from traditional lands that have sustained their communities for genetations.

Just across the Bhutan border thigeads have had tragic and tangible outcomes: In

India countless numbers of farmers have reached the tipping point and amassed
unmanageable debt loads, have lost their farms through bankruptcy, and have even lost

their lives through suicid®Inthelasd ecade al one itods estimated
farmers have committed suicide, often by ingesting pestiéidésile the stated goal of

% The Initiative is a civil society project inspired by Dzongsar Jamyang Khyentse Rinpoche to foster GNH

based development and was publicly launched on Decemb2rd8 2010 at Ri npochebds Chol
Institute in Dewathang. See Appendix for his speech.

* McKibbon, Bill. 2007. Deep Economy. The Wealth of Communities and the Durable Future. Henry Holt

and Company. New York.

® Ibid, pp. 190191.

® For example, in the Indian state of Andhra Pradesh, aviibpulation of 75 million, rural suicide rates

have been recorded in the thousands per year. An avalanche of farmer suicides has also been recorded in

Punj ab, the epicentre of | ndi ad sStlifedgrd Stareed.Bh igr een r e\
Hi dden Battl e f or .HamperP&ennidl. ddyonto. po26)d Sy st em

"Renton, Al ex. ASuicide by Pestici deelndependena ds Hi dden
January 2, 201http://www.independent.co.uk/environment/climateange/indiashiddenclimate
changecatastrophe€173995.html Figures of suicide deaths are extrapolated from figures provided by

Indian adthorities, but it is believed the real death toll is much higher. Half of the suicides are believed to

have taken place in I ndiabds cott ontwdfth bfwhatittwasr e t he pr i
30 years ago. According to Vandana Shite, phenomenon of farmer suicides in the cotton belt began in

1997 when the I ndian government removed subsidies frc
genetically modified seeds were introduced, which required heavy and mounting inputs of expensive

pesticdes and inorganic fertilisers. According to Miguel Braganza, Additional Director Organic Farming

Association of India (OFAI) Central Secretariat, Goa and ConvBoath Asia for the International

Federation of Organic Agri amdlitnierng aMo Wemevrotr ké o(f | FOO® AM)n
Organizations [INOFO], it is not the poorest farmers in India who are killing themselves but the richer

educated farmers. He says that if an insect gets intoc
farmer puts Rs. 200,000 to 400,000 into the crop and then another Rs. 100,000 to spray it, in some other

countries he may be bankrupt and sit at home, but in India if you are bankrupt and owe money you have

l ost your honour . 0 Fr amgwwnbly MguelBhganaay of thea QrgamciFarmiagg r i c ul t
Association of India to the business community in Samdrup Jongkhar, February 19, 2011.
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the Samdrup Jongkhar Initiative (SJI) is to achieve the opposite of thi§ tfead

security and food sovereignty whehe farmers decide the direction they will tAkere

will discuss in this report how the pressures of conforming to a globally integrated and
industrially organized agricultural system are already being felt in Bhutan and how the
choices made today will havfar reaching impacts on both farmers and food sovereignty
well into the future.

It is essential to understand those larger pressures in order to appreciate both the profound
significance of the SdHndthe major challenges it faces. We therefore bégm

Samdrup Jongkhar profile with a brief overview of some of those pressures. Our purpose
is not to be overly grim or depressing here. In fact, the opposite is the case. A realistic
grasp of these global trends highlights the vital importance of ther8prddngkhar

Initiatived indeed its pressingeed as well as its practical utility and potential

relevance not only for Samdrup Jongkhar, but for Bhutan and the wider world.

We begin with a note on true benefits and costs that are invisible in convegtaia
accounting systems and that are explicitly taken into account in the SJI.

Not counting the cost of farmer suicides or the deleterioustimg impact of chemical

inputs on soil and water quality is a key example of how we have externalizedlthe r

costs of the way most of the food is now produced in the world. Since GNH at its core is
about assigning value to those things that matterdoheslth, livehood security,
environmental quality, culture, good governahdtis particularly relevant her®

discuss how these GNblsed values can be undermined by the pdoifiten,

consumerist culture to which Bhutanese are now increasingly exposed, and in which the
real costs of consumption do not enter into price equations. For example, everyone wants
cheap food, but cheap food comes with high invisible éosite loss of family farms

may displace farmers and destroy farm communities, there are health and environmental
costs associated with using pesticides, there is cruelty inflicted on animals in factory
farms, and chemical farming produces soil loss and erosion, pollution, and greenhouse
gased to name just a few of the hidden costsoetsal | ed ficheap foodo.

According to one of the worldodos | eading auth

Add up the health impacts frolmsing the ozone layer, the loss of fish stocks and
ecosystem services provided by trees, the contamination of water by industrial
agriculture and the adjustment to a world with more floods and drought because
of climate change, and you end up with gaitab. If humanity had to pay for the
consequences of a degraded ecosystem, the bill would run to about $47trillion.

Inextricably linked to the hidden costs of industrial agriculture is its dependence on fossil

fuels. Based on U.S. data, it has beeimeged that it takes half a gallon of oil to produce

a bushel of hybrid cofh for making fertiliser, farm machinery, providing irrigation,

making pesticidesett. hen t herebs processing, packaging

8 patel, Raj. 2009. The Value of Nothing. Why Everything Costs so Much More than We Think. Harper
Collins Publishes Ltd. Toronto. p. 49.
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consumes 4 times again more “oMpart from the production of GHG emissions, the food
systembébs dependency on fossil fuels is disas
Leading scientists are now asking O0how will/l

Peak 0id the idea that sooner or later wbdemand for oil will overtake

supphyd is no longer a mystery, in spite of the fact that many governments around

the world avoid discussing it and frequen
Extreme price volatility is a sign that supplies are becomingmncertain. Also,

oil price volatility and supply uncertainty are extremely dangerous for food

production®®

Increased oil prices will have direct impacts on farmers everywhere: higher tractor fuel

costs, higher costs for pesticides, fertilisers andrathemicals and farm input, and

hi gher costs for transporting food together
secondndirectr esul t of higher fuel prices is an i n
in farmland being turned from food prodact to fuel production, thus making food more

c o s t!'Compdiition between food producers and fuel producers for the same grains

could lead to grain prices doubling due to increased scaraityecipe for political unrest

particularly in countries that ingpt their grain supply.

Another area of concern globally is the growing gap between rich and poor. A raft of

evidence worlewvide now indicates now that incordestributionis one of the most

important determinants of population health. According to a cengmsive study

published in thé@ritish Medical JournalAi Wh at matters in deter minin
health in a society is less the overall wealth of the society and more how evenly wealth is
distributed. The more evenly wealth is distributed, the betiere heal t h of that

I n a recent and seminal book on this subject
known for some time that health and social problems are more common among the less

welkof f within each soci eoveralbwdenaitheso now know
problems is much hi gh &nfgrowingimegualiy isbaddoq ual s oci
health then the trends of the past 30 years are cause for @dmcethcountries of the

world the gap between the rich and poor is on theinstuding in Bhutan. In this profile

of Samdrup Jongkhar, this reality is the backdrop for the discussion on economic security

and poverty in Bhutan and in Samdrup Jongkhar in particular.

Although its contribution to the global climate crisis is ngiblie at best, Bhutan is
considered to be highly vulnerable to its efféttboth in terms of human health impacts
and in terms of weatheelated disasters. One recent newspaper article noted that climate

° McKibbon, p. 73.

10 Cribb, Julian. 2010The Coming Famine. The Global Food Crisis and What We Can do to Avoid it
University of California Press. Berkeley, p. 1202.

™ Cribb, p. 122.

12vEditorial: The Big Idea.British Medical burnal. April 20, 1998. p. 985, cited in Health Canada. 1999.
Toward a Healthy Future: Second Report on the Health of Canadiztesya. p. 39.

13 wilkinson, Richard and Kate Pickett. 20The Spirit Level. Why Equality is Better for Everyone
Penguin Boog. London, p. 20.
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change is already causing extreme rainfall in Binutearly doubling from an average of
644 mm in 2000 to 1,120 mm in 201 0Further reports indicate that the entire

Hi mal ayan region is perhaps the worl dds most
climate warms, the river flows will at first increaseyusimg devastating summer floods,

and then, as the glaciers that® supply them s
According to Bhutands National Environment C

known to have 677 glaciers and 2,674 glacial |1&k2s of whichare potentially
dangerous. These glaciers are reportedly retreating at an alarmihgoate by 2630
metres per year. This could mean increased water flow in thetshor{including
outburst floods), but diminished flow in the long term, posing serrap8cations for
hydro-power generation as well as for agriculture and drinking water sUp@iyt the
greatest danger from glacial retreat and melting is to the countless millions of people
living downstream from Bhutan, who are dependent on the Hinmalglgaiers and water
sources for their survival.

What does this global evidence have to do with the goals of the SJI? As noted above, the
world desperately needsand indeed is searching fba viable and functioning

alternative model of development thahances livelihood security and human wellbeing
whil e protecting precious ecosystem services
resources. But the need for the Samdrup Jongkhar Initiative can also be demonstrated
closer to home. The realities of climate ahand fossil fuel depletion will certainly

affect agricultural production in Bhutarthere is even some evidence that it already

ha and the ability of the country to be food secure. Food security, in turn, and the
capacity of a country to feed itself, acding to analysts, is the most vital component of
national security at times of international insecurity and crisis. In sum, the path taken in
the Samdrup Jongkhar Initiative needs to be based on these current, inescapable realities.
Bhutan is no longesblated from the world, and the 8Xo be relevant and successful

even at the local levé@l simply must, through its own actions and in its own modest way,
address those wider global challenges and issues.

In an important report titledgriculture at the Cossroads over 400 of the wol
|l eading scientists, |l ed by Robert Watson, th
the world will feed itself in 2050, when the population is estimated to reach 9 billion and

the climate will be far more variablethent i s now. The report concl
needed is a shift away from the current industrial system of agriculture, which requires

vast amounts of water and fertilisers. fAWhen
hunger, they came up withthesam ki nds of solution® that the
local, ecologically sensitive solutions that respect local knowledge, democracy and

bY

autondmy. o

“Dawa T. Wangchuk. AExtreme BusinessfBautalMarchal?, 8041d by cl i mat
15 Cribb, pp. 142143.

18 National Environment Commission. 20@hutan Environment OutlooNational Environment

Commission Secretariat, RalyGovernment of Bhutan, pp. B&2.

Y This reportAgriculture at the Crossroadsill be discussed in greater detail later in this study. The

report led by Robert Watson of the International Assessment of Agricultural Knowledge Science and

Technology foDevelopment is available http://agassessment.oftywas cited in Patel, Raj. 2008he
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If key goals of the SJI are realiZiedike food security, selfeliance, and ecological
sustainability then tke people of Samdrup Jongkhar may not only be well insulated and
protected from some of the hazards that lie ahead, but may become a model for those
communities, regions, and nations that are less well protectada@edvulnerable to

future hazards like sered food and fuel supply lines.

As noted, these global trends are noted here in order to help inform the task at hand in
Samdrup Jongkhar and to help clarify some key future directions and priorities of the SJI

in the context of wider realities. Inaer to create a flourishing and sedliant Samdrup

Jongkhad where the values of health, food and livelihood security, cultural integrity,
community vibrancy, ecological intregrity, and good governance are paraimonat

needs to know not only what thetini at i veds own goals are, but
challenges lie on the path, as well as some of the ways the SJI might overcome those
obstacles and achieve its objectives. These global trends provide not only cautionary tales

but illustrate some of the ré@&s and choices that lie ahead.

The research dimension of the SJI, for which this baseline report attempts to provide a

modest initial contribution, is further seen as essential to the success of the initiative itself

in order to provide a solid basaisd ground for welfounded evidencbased regional

devel opment in accord with GNH values and pr
success over time. Without suchinthas keyvoi denc e
wishful thinking divorced fronexisting local conditions and circumstances. Dzongsar

Khyentse Rinpoche therefore urged that the SJI begin with such research in order to

ensure that SJI actions are firmly grounded in and address existing realities.

For example, at the most practioavél, it is important to know how each gewog is

faring, so that any benefits of the SJl initiative will be equitably distributed throughout

the dzongkhag. The different gewogs have different economic, social, and environmental
conditions, and one path on® solution for the whole dzongkhag will not fit all needs.

As such, Part 1 of thiBrofile report represents a first attempt to develop a

comprehensive and thorough picture of the dzongkhag through a) analyzing existing
guantitative data and b) conductiiigJd research. Because the economy of the

dzongkhag as a whole is based on agriculture, which is the source of livelihood for the
vast majority of the regionds residents, thi
security, and related marketsjtladditional statistical data on Samdrup Jongkhar can be
found in theBackground Statistical Materigdrovided in the Appendix at the end of the
study.

Part 2 of the study reports on best practices locally, nationally, and globally that could act
as potatial development models for the SJI. Part 2 also presents a list of
recommendations and a set of possible indicators that could be used to monitor the
transition to organic agriculture in the dzongkhag.

Value of Nothing. Why Everything Costs so Much More than We.THigmger Collins Publishers Ltd.
Toronto. p. 163.
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The field research conducted for this study coedisff (i) direct observation and (ii)-in

depth interviews with villagers and farmers, shopkeepers, educators, and elected village
leaders and local officials, often in group settings. Typically, field researchers visiting
villages in the dzongkhag were gted by between 20 and 50 villagers, many of whom
would have walked from nearby villages to attend the interview. The information
gathered during these interviews, combined with the stated goals of the Initiative and
available statistical data, has inforanieoth the structure of this report as well as the
content.

In each of the following chapters both quantitative and qualitative data have been
combined in an attempt to present an accurate and representative profile of Samdrup
Jongkhar® However, it shoud be noted here that the collection of observations and
interviews compiled and reported on in this study is neither complete nor representative
of all eleven gewogs in the dzongkhag, as the researchers were only able to visit seven
gewogs. What we have maged to accomplish in a short time is a good start. But in
order for the SJI to claim it is a project of and for the people of the entire Samdrup
Jongkhar district, it must continue to gather informadigrarticularly from the far flung,
difficult to acces, gewogs in the district, which tend to be the podresid thus to

ensure that the benefits of the project reach these areas and in some cases disadvantaged
populations?’

It should also be noted that since many of the themes presented in the follag@sgape
crosscutting, the categorization of chapters is an artificial constuct: in reality none of
these issues exist in isolatidrall are interconnected. For example, poverty is an
important dimension of economic security, but it is also tied to haafttfood security
issues. Therefore, a discussion about poverty is found in both the Food Security chapter
as well as in the chapter on Living Standards and Wellbeing. This applies to many other
themes covered in the following study.

Note to reader:All interviews were audio recorded, translated and transcribe
Interviews were often conducted in a language other than English: Sharchop, N
Dzongkha. In order to maintain the confidentiality of those we interviewed, names
used in the follpwindy. Some exceptions were made in the cases of elected or ap
officials, heads of organizations, or government employees.

18 pleasesee the Appendix for the Background Statistical Material compiled for this profile of Samdrup
Jongkhar based on already existing data that were compiled for the SJI prior to the field research.

19 For further details on the field research methods and guves, please refer to the Appendix of this
report tittedMethodology and Objectives for Field Research
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PART ONE

Our dilemma in agriculture now is that the industrial methods that have
gectacularly solved some of the probl
effectsd so damaging as to threaten t
and gravity of this dilemma is that it is not limited tdyagnimetliege concern here
is with the irony of agricultural methods that destroy, first, the health of the soil and,
the health of human communitiesé This
ti me: t he c uisenlywhewivissuaderstood that auragrieuéureldilemma
Is characteristic not of our agriculture but our time that we can begin to understand
surprises happen, and to work out standards of judgment that may prevent them.

- Wendell Bgf

®Berry, Wendell. 1981. f STodGiftioflfGpodiand: FuRlertEssaysn 6. Chapt er
Cultural and Agricultural.North Point Press. Origaily published in the Rodale Press perioditiaé New
Farm.



Chapter 1. Food Security

| think that the weather has drastically changed. Before, it used to be mode
winter and not too hot in summer but
canot bear t he hdadadood alBaurit ofrgeins withemut aseng u
manure. But today even if we mix some manure it does not yield like before, which
that there has been a change in solil fertility and indirectly a change in weather.
A Woman farmer from Shilinggey A#anathang Gewog

When i s the data going to catch wup
and listen to people who actually work ith the rain?

A cluster of makeshift hufis many on stilts with thatched bamboo walls, some with
windows cut at of metal siding cling to the hillside in the village of Rikhey, roughly 6

km from the town of Dewatharf§.The villagers here tell us that because most of their
children are not in the civil service and many are not employed at all, there is little money
coming back to their community. In some other communities, they say, the children and
relatives send money to their families. What the families in Rikhey earn is for their own
personal consumption and there is little extra money to improve their livésares.

Villagers here mostly farth primarily paddy and maifeand some work in the

government 6s publ i c wd30klay. Fdrisfiveiofshe villagemma ki ng Nu
are also members of the Dewathang Milk Marketing Cooperative (DMMC), the oldest

farmer® group in the country. The women spend t
most of them weave, but only for their families, as there is currently no market here for

their fabrics.

Despite the visible level of poverty, particularly in comparison toelegive prosperity

in the nearby town of Dewathang, Rikhey residents are actually wealthy in terms of the
resources available to them: Below the village sit approximately 200 acres of fertile, flat
landd a rarity in these parts where most of the arable imtatated on steep and rugged
slopes. With all this fertile land available, and with so little disposable income, why do
the villagers of Rikhey, like so many other villages visited, depend on imports from India
for half their diet when they could be theg themselves well and have extra produce to
sell on the market?

2L Alka Awasthi, of Cecoedecon, a Rajasthani rural poverty organization-pamted by Oxfam. Quote

from: Renton, Alex. ASuicide by Pest.iTheindgendent. ndi ads Hi
January 2, 201http://www.independent.co.uk/environment/climateange/indiasiddenclimate
changecatastroph€173995html.

22 \With roughly 64 households, Rikhey is one of two villages in Samdrup Jongkhar Dzongkhag that have

been identified by the GNH Commission for priority GNiidsed development as a potential model for

other villages. The other village is Mantsangirong Gewog.
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Of course the answer to this question is a complex one. Across the region farmers are
reporting that their harvest is significantly less than what was harvested a generation ago
and even agcently as B10 years agduring field research interviews, lack of water

was one of the primary reasons cited by villagers about why they buy vegetables and
produce from India. A reliable water source would be a significant step towards food
security,they say, and many villagers speculate they could sell a surplus of vegetables as
cash crops.

But there seems to be a larger problem at hand. Many villagers cited climatecchange
characterized by changes in temperature or rainfatld pollution as major

contemporary agricultural problems, resulting in declines in production.

And this is not all. During field research interviews in Rikhey and elsewhere, villagers
told us the same story of a number of problems making food security a major challenge.
Crop rading by wild elephants, boars and monkeys, water shortages and lack of
irrigation for paddy, difficulties growing and storing food during the monsoon, lack of
appropriate technologies to make farming easier,-tut@n migration that was depleting
youthfu labour, and insufficient landholdings, particularly for large familiegere

among the reasons given for not being able to grow enough?food.

However, while we were not able to visit the most remote areas, interviews with villagers

and spokespeople frorangchenphu, Serthi, Samrang, and L&uhe more remote

gewog® who had come to Dewathang for the SJI project launch and farmer trainings,

indicated that farm road access might also have some bearing on dependence on India for

food. Lauri villagers (fromite dzongkhagdéds most remote gewog)
only 51 10% of their food from India, Langchenphu residents reported 20%, and

spokespeople for Samrafigeported 30% some of the lowest levels of dependency

reported during the field research. Serthi @gdvremote by comparison with many of

the other gewogs in the distidictvas an exception, reporting 70% dependendhese

same gewogs, while reportedly more selfficient on the one hand, were also among the

poorest in the dzongkhag. Could it be as Kugz@hoden writes in her bookhillies

and Cheesd, hat the Aisol atdfbonagobhbewome O6brchehkesbef
develop food security sy&tems that rely on |

Based on only a handful of interviews with representatives th@se remote gewogs, it

was not possible to draw any firm conclusions or make any reliable correlations between
food seltsufficiency and market access, though the interviews did raise the following
guestions that bear further investigation as the SJI snovevard:

% Many of these and the following viewpoints were gathered at the breakout sessions held during the SJI
Launch in December 2010 at the Chokyi Gyatsho Institute (CGI) in Dewathang. Please see the Appendix of
this report for a full breakdown dffiese.

ZWhile there are no roads into Samrang through Bhutan, there is a road connecting it to India. It is a 30
minute walk from the only inhabited village in Samrang to India.

% Serthi is a 4 hour walk from Gelongkhar. For further detail on distano#fs @biving km and walking

time) from Dzongkhag Headquarters to the various gewogs, please refer to the Appendix titled Objectives
and Methodology of Field Research.

% Choden, Kunzang. 200&hilli and Cheese. Food and Society in Bhutéfhite Lotus Pres8angkok.



1 What is the relationship between isolation (and by extension poverty) and self
sufficiency?

Does road access reduce selfficiency?

Furthermore, if the poorest and most remote gewogs are mosiffadient due

to necessity, does this imased selfufficiency mean they are more food secure
or are they simply making do with less?

= =

....

Paddy and maize fields below the village of Rikhey, in Dewathang Gewog
1.1 Food security versus setsufficiency

In the section above, we have referenced baill &ecurity and food sedfufficiency.

But these are not the same. According to a widely accepted definition of food security

from the Food and Agriculture Orgamnl zation (
people, at all times, have physical and emoit access to sufficient, safe and nutritious

food to meet their dietary needs and food preferences for an active and healihy IBey

contrast, food sel$ufficiency is defined as being able to meet consumption needs

(particularly for staple food crop&om own production rather than by buying or

importing?’

?"Food and Agriculture Organization: Available from
http://www.ifpri.org/sites/default/files/publications/bhutannote04.pdf
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The Principal Component Analysis (PCA) used by Bhutan's Ministry of Agriculture is a
composite index of food insecurity that combines a number of different factors, including
household consumptioBy this measure, Samdrup Jongkhar has an unacceptably high
level of food insecurity. Out of the twenty dzongkhags in Bhutan, Samdrup Jongkhar is
ranked as the 8th most vulnerable to food insecurity, with a PCA Indé&xi8f The

most vulnerable dzongkhagyZhemgang, with a Mean PCA Index-6f32, while

Thimphu is the most food secure with an Index of 3°32food security index was not
available at the gewog level (see Table 1 below).

Table 1. Vulnerability to food insecurity by dzongkhags, 2005

Rank | Zones | Dzongkhags Mean PCA Index | Level of Vulnerability
1 Central | Zhemgang -0.32 MOST
2 Eastern | Pemagatshel -0.32

3 Western | Wangdue -0.32

4 Eastern | Mongar -0.27

5 Eastern | Trashiyangtse -0.27

6 Western | Gasa -0.22

7 Soutern| Sarpang -0.20

8 Eastern | Samdrup Jonghkar | -0.18

9 Southern| Samtse -0.15

10 Eastern | Lhuentse -0.14

11 Western | Dagana -0.12

12 Western | Chhukha -0.02

13 Central | Trongsa 0.00

14 Eastern | Trashigang 0.09

15 Southern| Tsirang 0.11

16 Western | Ha 0.49

17 Western | Paro 0.53

18 Central | Bumthang 0.61

19 Western | Punakha 0.63

20 Western | Thimphu 0.82 LEAST

Source: Vulnerability Analysis and Mapping (VAM) Report, 2005, cited in Ministry of
Agriculture. Renewable Natural Resource (RNR) SectothirBlan (200&2013). Enabling
Farming Communities to Overcome Poverty. Main Document. p. 6

2 \/ulnerability Assessment and Maipg (VAM) Report, 2005 and RNR, Sector"lBYP.



According to the Ministry of Agricultureods F
fifty poor people in Bhutan reside in rural areas. Among the extremely paatically

al |l reside in the rural ar e-elatedtoandt or di ng t o
security and cash income. Therefore, poverty reduction involves ensuring food security
andenhancingas h i ncomeé. Food s ecur alabijityaffoodt ur n i s
access to food, dnd utilization of food. o

In Bhutan, and elsewhere, there has been a longstanding debate about whether food self
sufficiency will achieve food security. On the one hand, relying on the market to meet

food needs is rigkgiven its volatility, and therefore sdiifficiency in food is a laudable

goal . However, according to an FAO report on
(or country) to focus on food sedtifficiency rather than producing according to its

comarati ve advantage and purchasing ¥ome of i
Needless to say, the latter argument depends on secure food supply lines and may be less
applicable at times of international crisis. The issue is particularly importathef&Jl,

as one of its stated objectives is improved foodsdficiencyandfood security for the

dzongkhag and its residents.

It is noteworthy that the debate on the relationship between foesisitiency and

food security is reflected in the dution of food policy in Bhutan. The Fifth and Sixth
Five-Year Plans (198186 and 198i792) called for sefsufficiency in staple foods. The
Seventh Fiverear Plan (199297) called for selksufficiency but recognized that it may

not be a realistic goal. Theighth FiveYear Plan (19972002) focused on the goal of

food security, though it called for the value of agricultural exports to exceed the value of
agricultural imports. In 2007, the Bhutan National Food Security Strategy Paper adopted
the definition offood security from the 1996 World Food Summit. In spite of this shift in
policy emphasis from food setufficiency to food security, some continue to favour the
concept of foodself-sufficiency as key to greater food secufity.

It is likely that the paty shift noted in the previous paragraph results primarily from

actual globalization trends that have increasingly linked Bhutan to international markets,
particularly in I ndia. -Geseralnwhot is aiginaly froonw , Bhut a
Dewathang,emarked at the first presentation of this draft SJI Profile in May 2011, that

Samdrup Jongkhar was largely s&lffficient in food production as recently as the 1980s.

In other words, the policy shift may have less to do with actual local potential within

Bhutan than with global shifts that have drawn Bhutan into an increasingly globalized

world and made the country less sdfiant. It is also noteworthy that His Majesty the

Fourth King regularly urged his countrymen to become more economicaHnebarit

and food seksufficient.

2 Ministry of Agriculture. RNR Sector Tenth Plan (262813). Enabling Farming Communities to
Overcome Poverty. Main Document, pp. 5.
% Food and Agriculture Organization: Available from
?lttp:/lwww.ifpri.orq/sites/default/ﬁIes/publications/bhutannote04.pdf

Ibid.
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To further illustrate this debate on the relationship between fooddéifiency and self
reliance, another measure of food security in Bhutan examined the relationship between
food selfsufficiency and standard of livingrom the Agriculture Census, measures of
food selfsufficiency and measures of food shortdgegre combined with measures of

the standard of living obtained from the Population CefiS#erhaps surprisingly, the
results indicated that gewogs with higlr papita rice production were no more likely to
have a high rate of food sefifficiency than gewogs with low per capita rice production.
Similarly, high production of cereals did not indicate that those gewogs were better off
than those with low per capiproduction.

The 2007 Bhutan Living Standards Survey (BLSS) also conducted an analysis of food
security and found that households that were moresaéitient in cereals and food in
general were less food secure. However, it found a weak corrdbatiween food

security and rice seBufficiency. As well, the BLSS found that per capita expenditure on
food, a measure of standard of living, was positively correlated with all four measures of
food security>*

Thus, the Ministry of Agriculture stated &a t : AThe 1 mplication of th
some households may be forced into food-setficiency by lack of market
opportunitieso and t hat -siffieiencyesinotausefuh g househo
strategy for achieving food security or reducing v e¥ t y . o

However, the definition of seBufficiency and the Ministry's conclusion here seem to be
based solely on cereal production, and perhaps the definition needs to be broadened to
include pulses, oilseeds, and vegetables. As well, we notech¢hBLES results on rice
selfsufficiency would not support the Ministry's conclusion. Furthermore, consultations
with Dr. Vandana Shiva and Navdanya farmer trainers indicat@ thattheir own
experience and investigatio@s in order to achieve food sedyr focus should first be

given to families growing food for themselves, to reduce their own dependency on the
market and to increase the variety, diversity and nutritional content of crops grown for
their own consumption. Once family needs are met, fegwen focus on local markets,

and then after that, the region, nation, or further afield.

The measures that tend to be used to assess food satsatgnd to be somewhat
simplistic and do not take into account the sources or quality of the dietagy sagply,
but rather simply assume that if the daily caloric intake is met, then the diet is a balanced

%2 Measures of food self sufficiency weper capita rice production, per capita maize production, and per
capita cereal production, and measures of food shortages were derived from the average number of months
a household could meet its food needs from own production and the share of households that could meet all
their food needs from own production.

% Standad of living measures from the Population Census include type of roof, type of walls, type of water
source, type of toilet, and access to electricity.

3 BLSS measured food security by value of consumption, the share stayles, the share of animal

prodicts, and the number of months with sufficient food. Ministry of Agriculture and Food. E6a6.

Security and Food SeSufficiency in BhutanAgriculture and Food Policy Research and Capacity
Strengthening Project.

* Ipid.



one. However, data indicate that the share of meat consunptiaggher in urban areas
than it is among rural households, and that rice accoungshigher share of food
consumption in rural households. According to the World Food Programme, this
indicates a potential risk for protein and micronutrient deficiencies and poor nutrition
status in rural household¥Food security measures also do noetiito account climatic
variability as a source of volatility and sheerm nutritional stress, and the overall health
status of the population. These too will inform whether food security in its fullest sense
exists or not.

The 2007 Poverty Analysis Rert states that 6% of people in Bhutan suffer from
extreme food poverty (also called subsistence powertyat is, about 3 in 50 people
belong to households where their per capita consumption is not able to meet their food

AN needs. Unfortunately due
/ " to differences in survey
design and
methodologies, PAR
2007 data are not
comparable to PAR
2004 data and thus trend
lines cannot be
constructed’

According to the
Ministry of Agriculture,
only 39% of the
households in Samdrup
Jongkhar had enough
food grain poduction
for their own

Rudimentary dwelling on the road to Orong Gewog consumption in 2008.

The highest percentage

of households with enough food grain was in Punakha6vithh and the lowest was in
Ha with 8.5%° Within Samdrup Jongkhar, food grain sufficiency varied among the
gewogs as well, from adin of 83% in Dewathang to a low of 19.5% in Wangphu,
followed by 24% in Samrang.

According to the RNR Census, on average there is a shortage of food grain in Samdrup
Jongkhar for 2.8 months of the year, and households cope with this shortage by means of
earnings from the following sources: horticulture crops (53.3%), livestock products

(15%), forest products (4.2%), efirm activities (27.4%), remittances (17.9%), and

money borrowed from neighbours (17.8%%).

% Data from World Food Programe. Bhutan: Food Security at a Glance.
37 National Statistics Bureau. 2007. Poverty Analysis Report, p. 40.
38 Ministry of Agriculture. 2010. RNR Census 2009. Volume 2. Table 83.
39 ki

Ibid.



1.2 Poverty rates
fiPoverty in Bhutanisaurr a | pheflomenon. o

2003 was the first year poverty was comprehensively measured in Bhutan, using
consumption data from the Bhutan Living Standards Survey (BLSS). According to the
Poverty Analysis Report (2007), it remains difficult to monitor progresisararea of
improving living standards because poverty data and poewedied indicators are still
relatively scarce in Bhutan. However, initiatives by the Royal Government of Bhutan
since 2000 have increased data availabffity.

According to the Povertfnalysis Report (2007):

Poverty, which may be thought of as a deprivation of the basics of life, is a multi
dimensional phenomenon. This deprivation includes not just insufficient
consumption (and income) but also lack of opportunities and assets,luat&leq
education, poor health and nutrition, lack of sanitation, insecurity and
powerlessnes¥.

According to the GNH Commission, there are three defining characteristics of poverty in
Bhutan: remoteness, size of landholding, and the economic use of thelthng.
Remoteness or lack of road connection means farmers cannot generate an income from
their farm products. Small landholdings also mean that the poor can only cultivate
enough for a few months [and] then rely on purchases for th& rest.

Overall, abat one quarter of the population of Bhutan is estimated to be poor, and rural
poverty is estimated at 31%. Urban poverty is much lower with only 1.7% considered
poor. The highest rates of rural poverty are in Zhemgang (53%), Samtse (47%), Mongar
(44%), Lhentse (43%), and Samdrup Jongkhar Dzongkhags, where the overall poverty
rate is 38% (see Figure 1 beloff).

“ONational Statistics Bureau. 2007. Poverty Analysis Report (PAR). Raxyatrnment of Bhutan, p. 12.

“'PAR, 2007, p. 4.

*2 Ipid.

“Nirmala Pokhrel . #WuanselNovember®a22619. t o be poor o
http://www.kuenselonline.com/2011/?p=15897

“4 According to the 207 Poverty Analysis Report (PARpvertyi s defined as foll ows: i A
all its members, are considered poor if the household per capita consumption level is insufficient to acquire

a given level of goods and services regarded as essential fomaimmu m st andarnotal of | i ving. 0
poverty lineis calculated by adding tHeod poverty lindderived from the Cost of Basic Needs approach)

and thenon-food poverty lineThe PAR used the Nepalese calorie requirement to determine the Bhutanese

food poverty line Based on that measure, the Bhutanese food poverty line in 2007 was Nu. 688.96 per

person per month. Those citizens consuming | ess than
non-food poverty line in Bhutan in 2007 was Nu. 407.98person per month. Therefore, tiogal poverty

line (TPL)in Bhutan in 2007 was Nu. 1,096.94 per person per month. Those consuming less than the total

poverty line were considered poor. From National Statistics Bureau. 2007. Poverty Analysis Repbrt. Roya
Government of Bhutan. Thimphu, pp-12.



http://www.kuenselonline.com/2011/?p=15897

Figure 1. Poverty rates by dzongkhag, 2007
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Source: Poverty Analysis Report, 2007.

Note: Povert incidence rate is the percentage of poor persons who belong to households whose
per capita real consumption in 2007 was below the total poverty line of Nu. 1,096.94 per person
per month.

It should be noted that during field research interviews, pemgesiaf poor reported by
villagers or village spokespeople did not correspond with official rates. For example,
when asked about those living in poverty, villagers often replied that the poor in their
villages were either the very old or those without &argpically only a handful of

people. Thus, at the village level, there seemed to be a subjective acceptance of a certain
degree of hardship and financial insecurity, and only the extremely destitute were
considered to be poor.

As previously noted, it wasoh possible during the field research to visit the most remote

regions of Samdrup Jongkhar Dzongkhag, but interviews conducted with village
spokespeople who attended the SJI Launch held in Dewathang corroborate the findings of
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the joint study of the Natiail Statistics Bureau and the World Bank that poor gewogs
generally have poor access to markets and road networks, and poor rural electrffication.

As Table 2 below indicates, Lauri (61%), Samrang (57%), Wangphu (56%), and Serthi
(54%) Gewogs have amongethighest rates of poverty in the dzongkhag. They are also
not accessible by road: Lauri is a two day journey by foot from the nearest road in
Gelongkhar; Serthi is a 4 hour journey from Gelongkhar; Wangphu is a 4 hour journey
from Gomdar Gewog; and Samggais a 45 hour walk from Diglai Khola in Pemathang
Gewog.

Lack of roads also means lack of electricity for the people in these gewogs. In Lauri,

solar power for lighting has been supplied by the government for 160 households in

Zhangdey village, but thallage spokespeople we interviewed said that roughly 60 of

these units were currently not being utilized because of damaged batteries, which the

villagers did not know how to fix. Serthi Gewog experienced a similar situation, but there

only those who codl afford the units owned the solar lighting equipment. We were told

that in one village only 10 households out of 35 had solar lighting. The Royal

Government of Bhutandéds rural electrification
connected to the grby 2013.

Samrang, once "“most popuatechggwody hag dénly 21shouseholds
today?® The people who still live there have no road access obgised electricity, but

have been provided recently with solar lightfdigamrang is further disaantaged

because it is the only gewog in the district not to have any health, education, or cultural
centres. To access any of these services, the villagers must walk to Pemathang Gewog.

Langchenphu also has a high poverty rate (55%) even though foo8teart it does

have electricity and road accésboth are via India. There is no road access to
Langchenphu within Bhutan. In order to get to Lanchenphu Gewog by road, one has to
drive 190 km from Samdrup Jongkhar town through Assam. Furthermore, dtrecitie

for the gewog comes from coal burning plants in India, and the villagers we interviewed
talked of periods of extreme power outages, on average 10 to 15 times per week and
sometimes lasting as long as 2 months in the surffimer.

“Sonam Pel den. # P oBhetaniOpsertepDctadar 2220c2010,mpt16The NSB report

al so noted that while market access and road connect.i
was oneexception to this rule: Gasa has very low poverty incidence but also has very limited market
access. Further study is required to ascertain why this is the case. Perhaps it has to do witketige high
tourist treks that pass through the area.

“®The historcal context and challenges facing Samrang are discussed in greater detail in the Obstacles to
Food Security section below.

*" According to one interview, solar lights were provided by GNH Commission.

“8 Due to constraints discussed in detail in the Apper@bjectives and Methodology of Field Research,

field research was not conducted in these mosftdfag gewogs. However, where possible, interviews

were conducted with villagers and spokespeople from these gewogs who attended the SJI Launch held at
the Clokyi Gyatso Institute in Dewathang in December 2010.
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In the gewog of Wanghud roadless and at the time of writing, lacking in ¢goaked

electrification, there was one village called Benoporang that had been solar electrified

and had its own solar engindea women tr ained at Bunker RoyO:
India who is now paitby the villagers to maintain the solar urfit§ield research in

Wangphu Gewog further revealed tBatwhile the gewog was remote and not accessible

by roadd it had in fact been wired for electricity and wéaswithin a month or so of our

January (2011)isit & to be connected to the grid.

Table 2 below shows that six of Samdrup Jong
over 50%, and ten of the eleven have a poverty rate over 42%. Only Dewathang Gewog

(which contains the towns of Samdrup Jongkhar aeddhang) has a lower poverty

rated 30%0 by far the lowest rate of poverty in the dzongkhag. The poverty rate in Lauri

Gewog is twice that of Dewathang. This indicates that dzongldvad analysis and

actions are insufficient for the SJI to achieve its cibjes. Conversely, it also shows

how important it is in the longer term for the SJI to undertake-t#oangkhag analysis

and targeted poverreduction and livelihood promotion actions in particular regions

where needs are greatest. This is where théroeigearch can help provide a sound basis

for the SJI as it moves forward.

Table 2. Poverty rates, Samdrup Jongkhar, by gewog, 2007

Gewog Number of | Poverty Number
Households | rate (%) of Poor
Phuntshothang | 599 45.8 1,404
Pemathag 297 55.9 810
Gomdar 621 43.9 1,161
Lauri 697 60.6 1,619
Martshala 475 45.3 986
Orong 639 42.4 1,194
Langchenphu | 171 55.0 482
Samrang 22 57.0 60
Serthi 421 53.9 9,52
Wangphu 339 56.1 1,077
Dewathang 653 30.0 899

Source: Bhutan Living Standar8sirvey, 2007.

Note: The poverty headcount rate is the proportion of the population whose incomes are below
the official threshold (or thresholds) set by the national government. National poverty lines are
usually set for households of various compositionallow for different family sizes. Where

9 A total of 504 houses in 48 villages in Bhutan have been solar electrified by the efforts of Bhutanese
women who have been trained at Barefoot College, an institute founded in 1986 by Bunker Rog with t
aim to impart traditional knowledge and skills and appropriate technologies at the rural and village level.
Bunker Roy addressed the December 2010 SJI Launch and Jigme Namgyel Polytechnic faculty and
students, and has since trained 6 Lauri Gewog womBarafoot College (MardtSeptember 2011) with
financial assistance from the Government of India.
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there are no official poverty lines, they may be defined as the level of income required to have
only sufficient food or food plus other basic necessities for survival.

The relatively greater prosperity of Dewatly Gewog, compared to other parts of the
dzongkhag, is explained in part by the fact that it contains the administrative centre of
Samdrup Jongkhar town with its sizeable civil service populace. Dewathang town is also
a relatively prgperous area, even aincompared to the other nearby villages in the same
gewog, as it has a number of large institutions including the engineering college of the
Royal University of Bhuta® the Jigme Namgyel Polytechnic (JNP), a Buddhist
monastery the Chokyi Gyatso Instituteof Advanced Buddhist Studies, a military base,
and a hospital.

When | ooking at poverty rates it is also i mp
poverty or what is termed the Apoverty gap. o
found that povertyvas deeper and more severe in rural areas than in urban areas.

According to the PAR, a total of Nu. 502.2 millédrthe equivalent of 1.2% of the

GDPd would be needed annually to eliminate poverty in Bhutan. But the report notes

that this figure is providefbr statistical purposes only, and that a direct cash transfer to

the poor is fineither sensible nor feasible:
dependent. Poverty reduction can8hely be sus
topi c of A piscusseed in furthgr dgtad in theschapter on Living Standards

and Wellbeing.

According to PAR, poor households tend to be rural and large in size (i.e. have a number
of children). They also tend to be headed by men, as opposed to women. In fact, the
deph and severity of poverty is observed to be higher amongmealéed households.
Poverty rates are also observed to increase with the age of the head of the hdtisehold.

Poverty rates by ethnicity were not available.

1.3 Obstacles to achieving food seaty in Samdrup Jongkhar

During field research interviews, as noted above, villagers invariably listed the following
as the main reasons for not being able to grow enough food for personal consumption:
humanwildlife conflict (i.e. crop raiding), water shiages and lack of irrigation for

paddy, difficulties growing and storing food during the monsoon, lack of technologies to
make farming easier, rurarban migration with consequent shortage of youthful farm
labour, and insufficient landholdings, partialyefor large families’?

0 National Statistics Bureau. 2007. Poverty Analysis Report, p. 19.
51 i
Ibid.
2 Many of these concerns and challenges were echoed during the breakout se&sinits participant
villagers at the SJI Launch in December 2010 at the CGI in Dewathang. Please see Appendix of this report
for a summary of these findings.
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According to the Samdrup Jongkhar District Agricultural Officer (DAQO), the main
constraints experienced by farmers in the dzongkhag are:

1 Crop raiding by wild animals: The DAO notes there is an electrical animal
deterrent devicésiren) that has been developed on a pilot basis and is being used
in two gewogs: Orong and Phuntshothang. Maintenance of the device is high, so
the technology has to be improved (see sectio@rop Raidingbelow for more
details).

1 Pests and diseases:elBAO listed a few of the diseases/pests that have been
causing particular problems in the dzongkhag, including northern corn blight,
tuber weevil, and ginger soft rot.

1 Monsoon rainfall: Samdrup Jongkhar receives a very high amount of rainfall in
the sumrer months (an average of 5,300mm annually) causing roads and
agricultural land to be washed away, and damaging irrigation structures/canals.

1 In general, the DAO says farmers are older their 60s’ and there are not many
young people replacing them.

Many of the concerns raised by villagers and agriculture officials are supported by
existing data. According to the Renewable Natural Resources Census (RNR) conducted
in 2008, the most important issues affecting farming activities in Samdrup Jongkhar
overal, based on percentages of households reporting these problems, are: crop raiding
(59%), limited market access (35%), insufficient irrigation (17%), land shortages (12%),
unproductive land (12%), and hail storms (9%d}.is noteworthy that more than 90% o
households in Serthi and Samrang Gewogs and 75% in Wangphu report crop raiding as a
major constraint. See Table 3 below.

%3 Contraints not included here (due to smaller percentages of households reporting these Jpaablems
drought (2.7%), excessive rain (2%), landslides and erosion (3%), wildlife predation on livestock (2.4%),
livestock diseases (0.95%), and livestock feed shortage (2%). However, when results are analysed by
gewog, it is noteworthy that 11.2% of houskts in Lanchenphu and 8% in Samrang suffer from drought;
and 10.2% of households in Serthi suffer from landslides and erosion. RNR census, Table 7, 2009.
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Table 3. Constraints encountered in farming activities, Samdrup Jongkhar by
gewog, 2008

Dzongkhag Various constraints encountered in farming activities, 2008
/Gewogs (% of households)

Insects | Insufficient | Unproductive | Crop Hail Land Limited

and irrigation land raiding | storms | shortage | market

disease access
Samdrup 26.3 16.9 11.5 58.6 9.0 12.1 35.1
Jongkhar
Dewathang 11.4 9.8 20.7 44.6 11.7 16.2 2.9
Gomdar 16.0 10.1 6.3 61.9 16.2 2.9 58.5
Orong 25.0 12.5 3.7 37.0 27.1 3.7 34.7
Langchenphu| 8.9 62.7 10.7 62.1 0 10.1 0.6
Martshala 24.6 4.0 11.7 56.4 2.3 134 31.9
Pemathang 23.4 33.5 21.0 59.0 2.0 16.9 0.8
Phuntshothan¢ 9.7 48.4 14.1 56.9 0.7 36.1 3.5
Samrang 20.0 64.0 8.0 92.0 4.0 20.0 16.0
Serthi 58.2 1.2 11.3 90.2 4.3 8.2 78.9
Lauri 57.7 2.3 3.9 56.8 3.9 6.5 62.9
Wangphu 43.8 3.0 17.0 75.1 8.8 6.1 63.5

Source: RNR Census, 2009, Table 7.

Notes: Numilers have been rounded. Due to space limitations, only a selection of the most
problematic constraints were included above. Contraints not included were drought (2.7%),
excessive rain (2%), land slides and erosion (3%), wildlife predation on livestock(2.4%
livestock diseases (0.95%), and livestock feed shortage (2%). However, it is noteworthy that
11.2% of households in Lanchenphu and 8% in Samrang suffer from drought; and 10.2% of
households in Serthi suffer from landslides and erosion.

In the followingsection each of these constraints will be discussed in further detail.

It should also be noted here that at the May 19, 2011 presentation of the Draft SJI profile
study, Bhutandés Auditor General , aswdtemas i s or i g
1980s, Samdrup Jongkhar was almost-safficient in food production, with almost

nothing bought or imported from across the border. He added that thssiieliency

included the cultivation and seed collection of many foods that are no longer grown to

any significant degree today. (See sectiorForgotten Foods$n Agricultural Diversity

Chapter).

1.3.1 Insufficient water

As previously stated, one of the primary reasons cited by villagers for why they buy
vegetables and produce from India is becausedbenot have sufficient water to grow

them themselves during the winter months, when vegetables grow well. A reliable water
source in the winter would be a significant step towards food security, and many villagers
speculate they could sell a surplus efgtables as cash crops if they have adequate water
for cultivation.
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In Wangphu Gewog the Agriculture Extension Officer points out that vegetables require

a | ot of water, and this is in very short su
grow vegethles, if they have a good water supply, because vegetables require a lot of

water. We have to water them in the morning and evening, and [the people] don't even

have sufficient water to drink, so I think they are not able to produce vegetables in the

winter . 0

Similar comments were made during our visit to Chennari village (Dewathang Gewog).

There, all the villagers nodded in agreement when the issue of water wa®rdisey

simply dondét have enough water foashtheir fie
themselves, let alone their cows (a practice which is encouraged by the agriculture

extension office, as many of the farmers sell their milk for consumption). According to

the village spokesperson, the people who now live in Chennari migrated fraeea pl

called Gopa about-8 years ago because the government policy was to provide farm

roads and electricity to clustered communit.i
give them a farm road, the people migrated t
community, but without enough water. Villagers say that when they first arrived they had

to carry water on their backs in bamboo containers. Then they asked the government for

help and water was provided. A water tank was built and they had lots of wai@sta

for personal use. Sometimes they collect rainwater during the rainy season, using buckets

of 9-10 litersi but this is not enough for use as a backup during the dry season or for use

in cultivating crops. Now with all the road construction, theawatipply is unpredictable

and supply lines are often damaged.

According to the rules, if the water line lies within 50 feet of the wildning project
currently underway between Samdrup Jongkhar town and Trashigang, then Dantak, the
Indian Border RoaglOrganization charged with the reattiening undertaking, is not
responsible for fixing it. Instead, the villagers are responsible for providing the labour to
repair the line, while the district government provides the new materials. Since the road
projed is ongoing, villagers say they are waiting for the roadwork to be completed before
fixing the line lest it gets damaged again, which is highly likely. According to

Dewat hangdés Gup Dozang:

During the 18 five year plan the government has funded us 6@akhs for

drinking water purposes which we have sourced in Lemsorong. This budget was
for 117 households in Dewathang Gewog. We were enjoying good water without
any problem. The Shedra [Chokyi Gyatso Institute] has a different water source,
the Polytechic also has a different source. Just now we are having a water
problem because of the road widening work done by the Dantak Project because
they have damaged all our pipes. Again, we managed to repair it ourselves but
due to a landslide, 800 meters of pipe has been washed away. Now again we
have gotten 800 meters of pipe from the government and we thought of doing the
work again but the road widening work is not finished and if we do it now it will
be the same case again, because there is lots ohglastl road widening work

done by bulldozer, so we thought of fixing the pipe after the road widening work
by the Dantak Project is completed. At present, the water that we are using is
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from the Polytechnic, we are sharing their overflow water, ourdlisrspending.

Very soon we are going to have a meeting for repairing the damaged pipes. | think
we will have water very soon. But still we will have the same problem until the
road widening work is completed.

According to a recent article Kuenselthe water problems in Dewathang predate the
Dantak project and have existed for two decadés Dewathang, there are currently 5
separate water lines for the JNP, the Shedra (monastery), the military base, and two
separate ones for the town proper. One clatsted line, avoiding or reducing
duplication and potential problems with pipe damage, might be a solution to this
problem.

According to Bhutandéds Auditor General, who i
sources and springs in the area have been drpingsia result, Dewathang is how

completely dry in winter, and experiences drinking water shortages. He says that huge

trees have been cut down for shifting cultiwv
and drier.o

Water options for S/J agriculture
Irrigation
Water management seems to be a primary inhibitor to agricultural development in

Samdrup Jongkhar. Issues about water shortages in winter were reported in every gewog
the researchers visited: Villagers in Orong Gewog explained that lacktef was the

reason why they buy vegetables from India. 0
feed Jersey cows, and we have to drink ourselves, and we have two schools here to share
from the same sourceé. I f t her w@bleifsbotanough wa
commercial and self consumption. It is just because there are lots of places like schools

and hospital, that divide the water from the

In Phuntshothang Gewog, villagers from the community of Thanchugoenpa said there
were manyareca nut plantations, some with leaves drying out. One farmer explained that
the leaves were drying due to lack of irrigation water and that they were not allowed to
use drinking water to water their doma trees.

In addition to water shortages there als issues regarding water infrastructure. In

Bhangtar (Phuntshothang Gewaog), for example, terraced paddy fields often lack

irrigation. According to one prominent business person in the community, lack of proper
irrigation channed sf acst dirt hlei imotsitn g nrpioocd amrtod
is also almost the same as I ndia'séso the re
cropping out here, |l i ke they do in India, IS

*Tshering Palden. #
*|nformationpr ovi ded by B
Profile held at Deer Park Thimphu.

Wi t hKuensel @nineJanuaryf8p2011.t went y wi nt er so.
hut ands Auditor General at the May
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Currently, onl y 17l&d isdovertechby irriBatian faaliiee.Fhear ab | e

rest depends on rain. When it comes to paddy, irrigation can help double or triple the
grain production. In some cases, however, it may not be feasible or sound to expand
irrigation channels given some of tHeratic changes already experienced. Changes in
rainfall patterns and intensity, for example, have prevented some farmers even from
planting their crops on tin&.

System of Rice Intensification (SRI)

In Bhutan, different varieties of rice are grown iwide range of elevations from

subtropical lowlands (150 m) in the south up to as high as 2,600 m in the north. Samdrup
Jongkhar produced 4.4 mT of rice”(6.7% of
Agricultural scientists estimate that the productivityh@ current system could be

greatly improved by adoption of the System of Rice Intensification (SRI), seen as an
important step particularly in those regions where rice productivity is a main concern for
food security.

SRI has been endorsed by the NailoOrganic Program (NOP) of Bhutan due to the
successful results, particularly for small and marginal farmers, in yielding both economic
and environmental benefits compared to the conventional method of cultivation. SRI is
an organic practice that can peacticed under irrigated or rafad conditions. It does not
involve chemicals and significantly increases rice yield, while reducing inputs. It reduces
grain maturity time, and enables farmers to save seeeB0@0), water (2850%), and

cost (1020%). Atthe same time, grain quality improves, and there is increased pest and
disease resistance and more tolerance for lodging and drought. Research has shown
positive results in the application of the method to other crops astwell.

TheField Extension Mandgroduced by Karma Lhendup at the College of Natural
Resources provides a stbp-step guide on the method of SRI. Because of its potential
relevance to Samdrup Jongkhar and the SJI, this has been reproduced here in summary:

1 Presoak seeds in water for Bdurs and incubate in rags for 24 hours before
sowing in a weHdrained, gardetike nursery in random or line sowing. This
helps seeds to grow faster.

1 When seedlings are at2leaf stage they are ready to be transplanted. Remove
carefully along with sds to avoid trauma to root system. Carry seedlings to field
and avoid damaging or drying out roots while transporting.

%6 Under the 10 Five-Year Plan (FYP), 101 km of new irrigation channels and renovation of the existing
ones will be undertaken. This supposed to increase wetlands under dry season irrigation from 40% to
70%. (SourceBhutan Todaynd 10' FYP).

*"RNR Census, Agriculture Statistics, 2009.

%8 Karma Lhendup. 2008. System of Rice Intensification (SRI) Method of Rice Cultivation: How to
Produce More Rice with Less Inputs, Field Extension Manual. Faculty of Agriculture of the Royal
University of Bhutan's College of Natural Resources. More information on SRI can be found at:
http://ciifad.cornell.edu/sri/countries/bhutan/index.html
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1 Transplant seedlings singly into a shallow deptB (2n) in a slightly slanting
position, without removing soil attached to root, intwell puddle and levelled
field, not flooded. Space 25x25 cm between seedlings: this saves seed required
and reduces the competition for nutrients, water and sunlight.

1 After transplanting leave field moist but without flooding for at least42lays.

This allows seedlings to adapt to their new environment. SR fields usually appear
terrible for about a month, but after this they flourish.

1 In aflooded rice field, plant roots die back due to lack of oxygen. SRI
recommends a series of wetting and dryingeyaintil the end of the vegetative
stage. This allows roots to grow well, saves water, and results in better root and
plant growth.

Rainwater harvesting

In addition to water conservation methods and use of SRI, rainwater harvesting also
seems to be an wvious solution to the lack of water, particularly in the winter months.
Water could potentially be collected during the monsoon season for laterssalaluse

for cash crops and vegetable production. Consultations with Bunker Roy of Barefoot
College withregard to rainwater harvesting are ongoing and there is a plan under way to
build a model of an underground rain harvesting tank, made of concrete, at the Chokyi
Gyatso Institute (the monastery) in Dewathang as well as at five community primary
schools inLauri Gewog as pilot projects. Other smaller scale rain harvesting systems can
be developed (i.e. trenches and use of bamboo pipes) in order to conserve water and
lengthen the growing season. It is intended to develop funding proposals for such
rainwaterharvesting systems during 2011P.

In March/ April of this year, under the auspices of the SJI, twembyfarmers and

agriculture extension officers from Samdrup Jongkhar, plus the District Agriculture
Officer and two representatives of the Nationalddig Program, visited a cooperative in
Ranikhet, India, which specializes in valagded organic production. Low cost rain
harvesting techniques in use there, in which rainwater is collected on hilltop ponds during
the monsoon season and then channeleashdowelds during the dry season, will be
investigated to assess their transferability and adaptability to the conditions present in
Samdrup Jongkhar.

1.3.2 Storing and drying food

Two kilometres from the town of Dewathang, women from Chennari sittheardrying

shed hung with bright orange maize. Some is eventually ground into meal, some saved
for seeds, some bartered for rice, some fed to the cows. Corn and other grains are also
used to make alcohol (banchang and ara) and sold. Next to the sheddsheets are

layered with drying pumpkin slices and piled high with béatie pods are fed to the

COWS.

These women, who all agree they work harder than the men, are engaged mostly in
growing maize. All the drying takes place during the winter monttdtemidea is to
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store enough to last all year long. However, lack of dry storage facilities and very high
levels of humidity in the summer months mean that the dried food must be consumed
before it has a chance to spoil. Villagers in many communitiethsgyare competing

with the insects and humidity and have to consume the grains before they are lost. Many
say this explains the high consumption of alcohol and the social patterns that evolved.

Woman and children from Chennari village next to dryghgd,

Dewathang Gewog

In the village of Bawani (Phuntshothang Gewog), paddy is stored in wooden boxes and
kept inside the houses. Vegetables are cut andtdrgd. Dhal is dried, ground, and
stored in a container. In Mantsang village (Orong Gewog) nimizarvested twice a year

and the winter maize |l asts up to 4 mont hs.
mont h, say the villagers. They have been
machine to keep it cool . 0

In Martshala Gewog, villagrs reported that rats were eating their stored products and so
people are using zinc phosphate as poison. Weevils also cause storage problems, mainly
in the lower altitudes. Villagers from Lauri and Serthi, as well as from other gewogs,
reported maize beg damaged by a black insect (yagpu).

Villagers from Gomdar village in Gomdar Gewog recognized that grinding the maize or
turning it into flour and storing it in atight containers was one way to keep it longer:
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Al f we dondt c on the mdize in aicorgaemérihers wilabe d dasdge r e
of 50%. The damaged maize can only prepare a
poses a challenge as well. Without machines, villagers in Gomdar village grind the maize
in the traditional and timeonsumiy way: f@Ausing two stones ( Ran
handl e. It is all done manually, not mechani

According to Kunzang
Choden in her book on
food in Bhutan, it was the
Afaccumul ation of fc
the form of grains, butter,
salt and meat that was
crucial for the survival and
wellbeing of the peopl&’
For many of the villagers
interviewed during the

field research the storage

. or accumulation of grains
~was a challenge, especially
given the humidity and

. high rainfall during the
o e summer months.

Rice drying on tarps, Bhangtar, Phuntshothang
Gewog

Accordingb Dr . Vi nod Kumar Bhatt and D. S. Negi ,
it is possible to make storage structures to withstand the humidity and rain. Traditional

grain containers can be constructed using local bamboo woven tightly into baskets and

then overed with an animal dung/mud plaster. Also, pine cone powder and tumeric and

chilli can be used as natural pesticides during storage of grains. Using this method, they

said that 510 quintal& of grain in one drum could be stored inside the home. Tlsey al

noted that food grains could be protected from insects by adding cedar shavings/powder,

and that chili was also a deterrent to insects.

In February of this year, two experts in kowst solar drying technologies visited

Samdrup Jongkhar. These expentsp direct the Barli Development Institute for Rural
Women in Indore, Madhya Pradesh, presented their work both to Polytechnic faculty and
to villagers and farmers in Bhangtar and Dewathang, and they assessed conditions and
potential needs for more exténstraining. These technologies can potentially help
overcome some major agricultural marketing challenges like poor transport and storage
infrastructure, by drying vegetables and fruits for extended shelf life.

%9 Choden, Kunzang. 200&hilli and Cheese. Food and Society in Bhutdtite Lotus Press. Bangkok, p.
61.
€9 One quintal is equivalent to 100 kilograms.
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It is anticipated that the Barli Instimtd6 s s ol ar drying technol ogi es
into the curriculum of the Jigme Namgyel Pol
Technology. In Septembgdctober 2011, the SJI sent six village women from Lauri

Gewog and the JNP focal person for the i@amtre for Appropriate Technology, Denten

Zangpo, for two weeks training at the Barli Institute in Indore. The SJI Appropriate

Technology Coordinator, Tshering Doriji, is presently drawing up a proposal for

application of these solar drying methods in Sampdongkhar.

Usually solar technologies are only thought of for lighting, but solar drying avoids the
fossil fuels used in refrigeration and freezing systems and also works well in winter (see
section 3.4.1 on Solar Drying of Fruits and Vegetables ilCtigpter on Markets).

Maize storage in Wangphu Gewog

In Wangphu Gewog, the government provided a silo for storage of seed corn, which
manages to keep insects at bay. However farmers are not interested in using it much, as it
means mixing all of theicorn together. Thus, they feel that if they had good seed, it will

get mixed with the seed of poorer quality from others. The silo is currently sitting on the
Gup's front porch and his family is using it to store their corn.

1.3.3 Crop raiding by wild amals
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Samrang, once the

di st rmest 6s 3
populated gewog, has only
21 households today. The
people who still live

theréd mostly Nepali
speakerd have no road
access or electricity and
their struggle with crop
damage is reportedly the
most extreme of athe
gewogs in Samdrup
Jongkhar Dzongkhag.
Field research interviews
indicate that the gewog
once had roughly 500
households but, due to the
exodus of nearly half the
Lhotshampa population in
Elephant prints in paddy field, Bawani, Phuntshothang Gewog

the early 1990s, only the few households rerfiain.

Since so many people |l eft the arcéekmmsed much of
on news reports and personal communications with spokespepieh of the area is

now overrun by wild elephants,aprebin t hat has become fAendemico
source. AMany houses are damaged by el ephant
crops and 50% dama g eThdpeopladrd torteredalgy and nightbg e ne r a |
el ephants. After 5aamhousdnadyto hsusehald, tdeg should stayv e f r
in theirown houses. News reports indicate that 7 peopl
neighbouring gewog have been killed by elephants including a family of 4 who were

trampled by elephants in their home in thely1990s and 2 women who were attacked

and killed in 20092

Crop raiding by wild animals has serious implications when it comes to food security in
Samrang and el sewhere in the dzongkhag. #fOf
Samrang], six do not civate paddy anymore, because of lack of irrigation water and

el ephfants. o

®1The field research team was parmitted to visit Samrang Gewog. Please see Appendix on Objectives
and Methodology of Field Research for further detalils.
“Tshering Pal den. Rutnseg @nlinelpnuaryndd2011. The adigedntlicates that
(%Iephants can smell salt anilem break into homes in search of it.

Ibid.
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According to an article that appeared recently inkbhensel one villager owns two acres

of paddy but still needs to buy ride to f
my family of four for a whole year and se
irrigation (due to a damaged channel) and raiding by elephants mean he cannot grow
sufficient rice for his family, and so he grows dhal (lentils), millet, and giagemd his

house to earn additional income to buy rice.

eed
|1

AWe make a | iving with what we earn from sel
way, 0 he said. Another villager says fAThe ge
and houses. Nowitisturin back i nf o a jungle. d

Whil e Samrangds experience is perhaps extren

on the list of obstacles facing all the villages visited during field research. Raiding by
elephants, boars, monkeys, deer, rabbits, and porcupie cited as one of the most
challenging aspects of producing enough food in Samdrup Jongkhar. An overview of the
crop raiding problem experienced by many of the villages visited is summarized below.

In Kopur, a village not too far from the town of Dethang, the farmers say at one time

the people used to use guns to scare away the animals (perhaps even kill them), but this is
no longer allowed by the government or by the military, which set up here during the
Assam crisi$> Wild elephants have been smplematic to farmers that some have
abandoned their land.

For example, Rinzin Dorji, the principal of the Garpawoong Middle Secondary School
said the 2 year old sch@obuilt by the Indian Governmeditoccupies what was an
abandoned farm field. Flat lansl $carce in Dewathaégand this large, relatively flat

field, seemingly ideal for cultivation, was constantly being raided by wild elephants and
as a result was abandoned by farmers.

Similarly, in Khatithang village in Phuntshothang Gewog, villagers @& losses due

to wild animal® one of the highest reports of loss reported during our field research. In
Richang village in Martshala Gewog wild boars and monkeys cause most of the damage,
though monkeys were said to be the biggest culprits. Maize aatbestwere often

damaged, with losses nearing 30%. Farmers spend their nights guarding the fields there
and use traditional techniques such as shouting and making noise to fend off the wild
animals. They also build bells with attached ropes and ring thesegy the times when
animals are known to raid the crops. Boars were said to usually attack in the late night
early morning period, and monkeys generally frarhGm.

 bid.

% Although killing was prohibited by the Forest Conservation Act in 1995, pressure from farmers has
resulted in a partial reversal of the law. It is now legal to kill the intruder within the fielgslimi

Endangered species (such as elephants) are an exception and remain protected. If a farmer is caught killing
a wild animal outside her/his own field, (s)he will be charged with a high fine.
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In Gotungma and Tishure villages, both in Martshala Gewog, farmers estimated that
neaty 50% of their crops were lost to raiding animals. Wild animals damage every crop
with the exception of ginger, villagers report. Deterrent methods include guarding crops
at night and shouting to chase away the animals. However, because their fields are
scattered and can be several kilometres away from their homes, protecting their crops is
difficult. Villagers practice shifting cultivation and report that the huwadlife conflict
(HWC) has been growing worse over the years, which they attribute tgeshanland

use and possibly loss of the jungle that has reduced traditional wildlife habitat and forced
animals into areas of human settlenfént.

The Bhangtar Gup estimates that about 60% of the crops in that area are lost to wild
animals. As far as detents, the Gup is aware of the alarm system being experimented

with in a few areas, but he says that it works for boars and not elephants. He suggests that
the government compensate people for their crops or that there could be crop insurance
available, gren the prohibitions on killing.

Villagers from Mantsang and other villages in Orong Gewog reported that deer used to be

a key problem but that now the wild boar is the main problem. The boars are so
destructive and bol d htohmaets :t hiieSyo neevtei nmeesn tweer |vui
our pig,0 says one vVvillager.

In the remote gewog of Serthi raiding by wild animals is also a serious impediment to
producing sufficient food even for home consumption. One Serthi farmer, interviewed
during the SJI Lawrh held in Dewathang, reported that 70% of crops in that region are

damaged by wild animals: fAWe the farmers put
end the wild animals destroy the field in a second. The forestry people tell us not to
disturborki I  wi I d ani mals but we hardly get enoug

According to these villagers, wild animals used to damage only 25% of their crops, but
since the law prohibiting the killing of wild animals came into effect, the problem has
gotten much wrse.

Currently, many studies are being done in order to understand the -ilaiée

conflict, including the possible origin of the imbalance. For example, one of the natural
predators of the wild boar, the wild dog, has been extirpated from somereB¥agan’’

It is well known that predators play an important role in regulating prey species such as
herbivours and omnivours, and help to maintain the health and balance of eco&ystems.
According to one study, which conducted a natiode survey of the rgsence of wild

dogs, found that with the exception of Trashigang, Samdrup Jongkhar, and Pemagatshel,
all other dzongkhags reported a presence of wild dogs. The study went on to compare the

% Loss of habitat as a cause of the increase in humildfif e conflict was also raised by Sonam Tashi, a
Lecturer at CNR at the May 19, 2011, presentation of SJI Profile results at Deer Park, Thimphu.
®"According to the study, approximately 37% of wild dog diet consists of domestic animals such as cattle
and horsesbut the other 63% is wildlif about 58% of which is wild boar. Thus, overall, the wild boar
makes up 36% of the wild dogd sPreg Dyaamics: Tha Role iof Wangchuk.
Predators in the CodounaloflBhutah@dies 10, Eunemer: 68BP.e ci e s 0.
Qgttp:/vaw.bhutanstudies.orq.bt/pubFiIes/vI(bdf
Ibid.
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wild boar density with the wild dog density and found a negaélationship between
increasing wild dog numbers and decreasing wild boar density.

In the early 1980s in Bhutan, wild dogs, implicated in the killing of livestock, were

poi soned in a mass predator eradication prog
wild boar. o6 According to Tashi Wangchuk, aut
continues to be the main enemy in Bhutanot6s a

the dynamics of this predatprr e y  s®YMorte study needs to be done on this

important relationship, and particularly on whether the recolonization of wild dogs to

Samdrup Jongkhar might help ameliorate the ceaghng problem. According to

Wangchuk: AThe carrying capacity for wild do
since theill valuable livestock. Yet the positive role of the wild dog in controlling wild

boars cannot be ignored. As the results indicate, wild dogs have a significant impact in
reducing wil® boar numbers. o

Pema Dakpa, from the National Pé#rvesting Centren Paro, is currently working on
an animal deterrent device to scare the wild animals. This device is being tested in
Samdrup Jongkhar (see section below). The District Agriculture Officer is supervising
this pilot experiment. Improvements of the deviagelsas converting it into a wireless
system are being studied with a view to covering a whole field area with sensors.

For now, fields are usually guarded in turns by women. Monkeys and porcupines come

during the day and wild boars at night. In some ¢gakeswhole family stays in the shafai

(guard house) all night watching for wild animals. The scare methods consist in shouting

and banging old steel utensils and tins bound on poles in different areas in the fields.

Other attempts have consisted in clegtbushes around the fields, erecting numerous

scarecrowlike objects, and building fencing using the best material available. However,

t hese havenét had good results, and wildlife

A pilot insurance scheme for livestockl&d and crops destroyed by predators has been
initiated. In response, compensation claims and raiding cases reported to the Wildlife
Conservation Division (WCD) increased from 4 cases in 2002 to 113 in 2003 and 609
cases nationwide in 2004. There is s@peculation that the sharp increase could be due

to the incorporation of compensation programs and awareness, rather than an increase in
actual cases.

Between 2003 and 2005, the division compensated farmers approximately Nu 4.3 million
nationwide. Howevelin response to a funding shortage, the division shifted the
requirements and compensated only for loss of livestock to tigers and snow leopards.
Thus, between 2006 and 2008, a total of only Nu 178,750 was compensated to farmers
for livestock losse3 just4% of total compensation to farmers for wildliielated losses

in the prior three years. Today, since the tiger is at the top of the food chain and in danger
of global extinction, only animals killed by tigers are compensated.

% |pid.
0 pid.
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The compensation amoumt Bhutan has ranged from Nu 500 to Nu 9,500. High rates of
compensation are not always beneficial. As an example, in Switzerland, farmers stopped
looking after their sheep because the compensation for sheep killed by wolves was very
high. In order to managthe claims more objectively and avoid abuse, the system in
Bhutan is being decentralized, and power to make decisions has been given to the farmer
communities’?

"
W
|
1

Crop damage by wild bor, Martshala ew

Crop raiding by elephants is a serious idsud¢armers in the southern gewogs of the
dzongkhag and, because these animals are not as easily scared off as other animals, a
different approach is needed. The 2@)&itan National Humaiwildlife Conflicts
Management Strateg@gnnounced plans to study tbiganging migration patterns of

elephant herds in the region and develop a broad strategy accofdifglys, any

actions by SJI on this front will need to be undertaken in collaboration with the
government agencies already working on the project.

Fortunaely, experience in Assam, Indizon the border with Samdrup Jongkdar

demonstrates that effective approaches to hustggrhant conflict in the region can be

developed if specific deterrent techniques are combined with a coordinated community

based approadio conflict mitigation. For example, in Sonitpur, Assam, the World

Wildlife Fund (WWEF) is currently working to help mitigate humalephant conflict by

helping to organize and train communréigale antdepradation squads to reduce conflict

with wild eleplants by using nemiolent means such as use of drums, firecrackers, and
searchlights. The key to the programbés succe
deterrent techniques, but in the commuhétyel organized approach, which reduces the

burden @ individual farmers.

" Personal communication with Royal Society for the Preservation of Nature (RSHNgtiyg Om.

2 Department of Forests. 20(Bhutan National Humaiwildlife Conflicts Management Stratedinistry
of Agriculture and Forests. Royal Government of Bhutan, Thimphu. Available from
http://www.moa.gov.bt/moa/downloads/downloadFiles/MoADownload5Iv15950s.pdf
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The SJI could contribute in the area of networking by making contact with such groups,
and by assisting to bring in trainers from the WWF in Sonitpur, Assam, and other
locations in India, to conduct training workshops on this comtynsaiale approach with
both local officials and farmers in affected areas in Samdrup Jongkhar.

When consulted on effective traditional methods to reduce the harm done by wild
animals on crops, farmer trainers from Navda@nyar. Vinod Kumar Bhatt and D.S.

Negid concurred that coexisting with wild animals certainly did pose a challenge to food
security, but that there were some traditional methods that might be effectively employed
by Samdrup Jongkhar farméfsThey suggested the following:

Planting cactugencing at the perimeter of the field

Planting undesirable crops at the perimeter of fields at a depth of approximately 4
feet to deter wild animals from entering cultivated fields

1 Solar electric fencing to deter wild boars

1 Spreading animal dung on crops

1 Farflung fields have to be protected by communal effort: They may need to
rotate field watchers or hire people to protect those fields that are far away from
homes.

)l
)l

Consultations with Navdanya farmer trainers are ongoing and will hopefully reveal
additioral methods of dealing with humamimal conflict that, over time, will reduce the
magnitude of the present problem.

Animal Deterrents Piloted by NPHC™

In response to the heavy crop losses incurred by farmers throughout Bhutan as a result of
cropraidingby wild boars, the National Peblarvest Centre (NPHC) has developed and
tested a deterrent device aimed at reducing crop losses. It is comprised of of an electric
horn and rotating spotlight which operate at irregular intervals, and they are mounted on
pales in fields a short distance from the farmhouses. Farmers turn on the machine from
the house for a few hours a day during peak raiding times, typically a few hours a day for
a few months per year. The device can be fabricated for roughly Nu. 8,000.

The device has been tested across the country since 2008, including in Samdrup Jonghkar
in 2010. Nationwide, the results show a substantial reduction in crop loss, with 67% of
respondents reporting no damage, and 33% reporting low damage during theitaal per
There were, however, some issues of breakdowns, with 49% of respondents reporting a
medium or high incidence of problerffsAccording to SJl field research interviews with

3 personal communication with Dr. Vinod Kumar Bhatt and D.S. Negi, by Linda Pannozzo, December 23,
2010.
" This section was provided by Luke Raftis.
“Pema Dakpa, Ugyen Penjore, Dorji, Thinley. 20009.
Wi | d Pi g Re p éourhatofiReneldable Natueal Riesources, Bhuah. 1161 126.
76 |

Ibid.
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farmers in Phuntshothang and Orong Gewogs, there were 12 devices installed in
Phuntshothang Gewog, and one in Orong Gewog. While the results were promising when
the device was operating, the incidence of mechanical problems was high, as it was
elsewhere, thus confirming the national results reported above. Furthermore, some
Phuntshdtang and Orong farmers reported a decline in deterrent effectiveness when the
boars eventually got used to the device, after which damage increased again.

The NPHC is planning to improve the device,
equipping it with a motion sensor so it
operates lesgequently, thereby hopefully
mitigating the problem of the boars becoming
accustomed to the noise. Furthermore, there
are plans to make a solpowered model,
which could be placed further from houses, as
well as in norelectrified villages.” While the
NPHC developed and tested the prototype
devices, there is no lorigrm plan for broader
implementation.

The NPHC plan is that some yietbe
determined organization could commercialize
production, distribution, and maintenance. It is

Animal deterrent dace

possible that Samdrup Jongkharos new Centre
proposed as part of the SJI, could be a highly suitable candidate to provide such animal
deterrent production, testing, maintenance and distribution services, givagtthe h

degree of technical expertise available there

Plans are already under way for the proposed new Centre to fabricate, produce, and test
solar dryers for the dzongkhag at JNP, and to provide training in their use and
maintenance. Indeed, provision othyroduction, testing, and training services on a
nationwide scale might provide a s&éihding mechanism for the new Centre and for the
SJl and dzongkhag at large, which in turn would allow investment in new initiatives.

" Personal communication between Luke Raftis and Peakp&) Deputy Chief, Poftroduction Centre,
National PosHarvest Centre, Bhutan Ministry of Agriculture, February 18, 2010.
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1.3.4 Soil fertility and erogin
AEstablish a good relation with tH% soil and

A major Food and Agriculture Organization (FAO) report on irrigation in southern

Bhutan notes that much of the topsoil in the three Southern Zone dzongkhags it
investigated (Samdrup Jongkhar, Sarpang, and Samtse) varies from light clays t0 sands.
Soil in the region is generally not very deep and often overlays gravel. The most common
present method for increasing soil fertility is tying cattle in the fields and inaimpg

this cattle manure into the soil. In what certainly constitutes a major advantage from a
sustainability perspective and transition to full organic production, it is noteworthy that
use of chemical fertilisers is almost rexistent in the dzongkhaghis is discussed in

further detail below.

During the field research interviews, farmers in many of the communities noted that
production had declined over the years and t
villager in Orong Gewog summarized the sitoati

There is a vast difference between thaps that were growing very well before

and are not growing well now. Before all 9 seeds were grown here but now they
are not. For example you could see our orange trees. Before we never used to do
anything wih the orange trees, they grew very well by themselves but now we are
given lots of training and methods to guide the orange trees, and still they are not
growing oranges started dropping now. With maize, we never used manure
before, and still it was growinexcellently, but now even after inputting the

manure and all, it is not growing well. Now everything is not growing well as it
was before. We are wondering if it is the soil fertility that has gone down or if it is
because of the varieties of seed thatwar e using. We really car
Production today compared to the last few decades, it has decreased 100%.

While it is not possible to state conclusively why production has decreased for so many
farmers, it is possible that loss of topsoiedo lack of terracing coupled with cultivation
on steep hillsides is a contributing factor. Lack of terracing also reduces the benefits of
applying farmyard manure (FYM), as much of this will wash away during the heavy
monsoon. For this reason, terracmgthods were emphasized by Navdanya farmer
trainer, D.S. Negi, during 20101 SJI farmer trainings. As well, in early April, following
an 1tday training at the Navdanya farm in Dehradun, SJI took farmers from all 11
gewogs, as well as the dzongkhag DA@ #mree extension officers, to Ranikhet in
Uttaranchal to observe effective terracing methods there. It is not yet possible to say
whether improved terracing in Samdrup Jongkhar will help counter the production
declines presently observed and reportedabmérs throughout the dzongkhag.

"Quote by grandfather of Bhutanos -BanefdlattheMaBg®ner al , as
2011 presentation of ther&ft SJI Profile study at Deer Park, Thimphu.

¥ Southern Zone Irrigation Development Reconnaissance Mission Report, United Nations Food and

Agriculture Organization (FAO), March 2010. (on paper ohlyp://www.fao.org/
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It is also worth noting here som&enerall evant ¢
who is originally fThesewayd everygnehhaks gf.milkiaethes ay s : f
purpose of r ai si n-enerarewembers 8time wherhtlie maAiu d i t or
purpose of raising cows was actually manure:
Now, he notes, everyone wants Jersey cows, because they think only milk is inflortant.

According to the Renewable Natural Resources Cens@9)2armyard manure (FYM)

or cow dung and chemical fertilisers are the two major sources of soil nutrient for crop
production in Bhutan. Gasa Dzongkhag had the highest (91%) and Zhemgang the least
(19.7%) proportion of households applying FYM. In 20085%4 of households in

Samdrup Jongkhar applied 1,237 MT of organic fertilisers compared to 64% of
households in Bhutan overall. This Samdrup Jongkhar quantity corresponds to only 2%
of the total FYM applied in the whole country. However, in terms of baéh gquantity

and proportion of households, Samdrup Jongkh
still far exceeds their use of chemical fertilisers. Thus, 76 MT of chemical fertilisers were
appliedSPy a total of 10% of households in the district in 2868 Table 4 and Figure 2
below).

When fertiliser use is analyzed by gewog, the are vast differences of which SJI must be
cognizant if its farmer trainings are to be relevant and effective in different parts of the
dzongkhag. Thus, according to the 260I9R Census, it appears that Serthi has the
lowest percentage of households using organic fertilisers (0%) followed by Martshala
(1.9%), Langchenphu (3%), and Dewathang (4%). In sharp contrast, Orong had the
highest percentage of Samdrup Jongkhar housglaplplying organic (farm yard

manure) fertilisers to their fields (64%) followed by Phuntshothang (60%) and Gomdar
(54%). In terms of chemical fertilisers (i.e. urea), only 10% of households overall in
Samdrup Jongkhar apply these to their fields. Buhihkeest using gewogs were Lauri
(28%), Orong (15%), and Gomdar (14.7%) (See Table 4 and Figure 2 B&low).

The fact that Orong and Gomdar farmers are among the highest usets@fanicand
chemical fertilisers appears to indicate that the issueahasdre to do with use vs non

use of fertilisers altogether than with the organic vs chemical distinction. Again, the
reasons for this must be carefully investigated and understood for the SJI farmer trainings
to have optimal relevance, utility, and eftgan different parts of the dzongkhag.

® nformation provided by Bhutanés Auditor General at
Profile study held at Deer Park, Thimphu.

8. RNR Census, 2009.

8 bid.
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Table 4. Percent households and quantity of organic and chemical fertilisers used,
2008

Dzongkhags/Gewogs Organic Fertilisers Chemical Fertilisers
Households | Quantity (MT) | Household Quantity (MT)
(%) (%)

BHUTAN 64.0 76,731.0 37.6 2,632.4

SAMDRUP JONGKHAR | 34.5 1,236.8 10.1 76.2

Dewathang 4.0 495 10.6 7.4

Gomdar 54.4 244.3 14.7 23.0

Orong 64.1 574.0 15.1 12.3

Langchenphu 3.0 25.5 0.6 0.1

Martshala 1.9 7.8 3.3 2.1

Pemathang 33.1 15.9 6.5 4.4

Phuntshothang 59.5 33.7 2.3 1.4

Samrang 40.0 11.1 0 0

Serthi 0 0 3.9 5.1

Lauri 34.2 170.7 28.4 16.3

Wangphu 50.5 103.3 9.7 4.2

Source: RNR Census, 2009, Table 5.

Not e: Numbers have been roundedoldsinthélousehol ds o

dzongkhag, gewog, and country.

The data below support the field research conducted in Samdrup Jongkhar to date, which
in turn helps explaimwhyuse of chemical fertilisers has been limited in Samdrup

Jongkhar. Thus, village after village refeml that at one time they did use urea, but
observed that it resulted in the deterioration of the soil and therefore stopped its use. For
example, village spokespeople from Langchenphu Gewog revealed that urea use had
Ahar dened t he stheynolnger nsed it ardsveraalso adgsed by their
Agriculture Extension Officer to use cow dung instead.

Villages in Gomdar and Wangphu Gewogs reported the same. One villager from

Wangphu village r eporadiedgb5:years Noovwice weusatida.n 6t use
We left it because it makes our soil harder. During our first time when we used urea,

production was very good. But coming to the next year, we could see production

decrease, so we came to know that it is very harmful to our soil andtwe left . 6 I n t he
village of Martan@ a one hour walk from the road and within the Dewathang Géwog

villagers reported that they did use urea in the maize fields in the past but the Agriculture
Extension Officer advised them to stop. They observed that witlisthef urea, soll

fertility decreased the following year. Now they say they use only cow dung, both fresh

and dried, on their fields.

Given the very widespread and often increasing use of urea in rural India and elsewhere,
along with concomitant soil daage and productivity declines, it is noteworthy that these

Samdrup Jongkhar farmers were observant enough of soil impacts and intelligent enough
to draw conclusions and act accordingly to cease urea use. This bodes well for Samdrup
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Jongkhar 6 s sitiomta fellyatgardc production, and indicates that the worst
impacts of ureaelated soil quality decline may have been averted in the dzongkhag.

Figure 2. Percent households applying organic and chemical fertilisers by
dzongkhag, 2008

Samdrup Jongkhah 10.10% | 1 34/50%
Pemagatshe 8.20% 54/60%
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In addition to the negative effects on soil quality, urea inputs also add to the costs of
farming. According to Dr. Vandana Shiva, when the farmer buys his seeds, invests in
machineryand purchases inputs of fertilisers and chemicals, the cost of production can
be 10 times more than what the farmer could ever earn from the produce itself. Dr. Shiva
says that this doesndét happen I mmed@i at el
farmer might use one bag of urea and get higher crop yields that fatten his initial profit
margin, but in year two he will require 2 bags and so on to compensate increasingly for
the ever more nutriefttepleted soil, and in an effort to maintain yieldattthe degraded
soil itself will no longer support. In this way, farm input costs keep going up, she says, to
say nothing of increasing unit prices for fossil fbaked farm chemicals. Once the cycle
of chemical addiction begins, she points out, it beepmcreasingly difficult for farmers
who have been lured by initial promises of higher yields to wean themselves off those
chemicals.

Dr. Shiva notes that urea destroys the natural working of thé esdlentially killing the
soil organisms that are tlseurce of real soil fertility. As a result, the essential work of
these organisndsto aerate the soil and enhance its moisture carrying cafasity

y .

destroyed, resulting in soil compaction, and making the soil morelsané e . AThe s

eventually loses itsdalth, and so the impact of using more chemicals is having less and

l ess beneflit, o she says.

I n some of Bhutands most remote villages
had noticed these negative changes to the soil after applying ureagustasah even

though these initial impacts were relatively subtle, and in many cases decided to stop urea
use even before being advised by the agriculture extension officer (AEO) to do so. This
illustrates the value and importance of traditional knowdealgd wisdom, and is a

testimonial to the local rural insight and intelligence that can manifest in the absence of
outside interference. By stark contrast, the Indian agriculture colleges, in which

Bhutanese agricultural officials are often trained, arsttpmaominated by Green

(chemical) Revolution dogma that modern, higéld farming is not possible without

chemical inputs.

Dr. Shiva notes that organic alternatives do not trade off productivity gains. On the
contrary, there are proven, effective, rgremical organic methods that can substantially
improve soil health by increasing the amount of organic matter in the soil. That, she says,
will not only increase productivity, but in the winter months, when there is little rain, the
soil will hold more masture without any direct water inputs.

Please see Part 2 of this study where conservation and measurement of soil health will be
discussed further.

The use of farm chemicals will be discussed further, and in considerably greater detail, in
the chapteon Agricultural Diversity.

BFErom Dr . Va n échaunpaeseSthtiony raeéting, dnd question and ansession with nearly
300 local Samdrup Jongkhar farmers, held at INP, Dewathang, 17 December 2010.
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Terraced paddy fields in Khoyar, Gomdar Gewaay relatively rare example of
terracing in the region.

Soil erosion was often raised as an issue during field researéh gareh the ruggedness
of the terrain in Samdrup JongkHazongkhag combined with the general lack of
terracing and heavy rains (more than 5,000 mm/yh)s is not surprising. The Tshokpa

of Nainital village in Pemathang Gewog said
most danger ous n avilage during thadumamer montess 0 i n  hi
According to the National Environment Commi s
dzongkhags, Samdrup Jongkhar has the highest percentage of agricultural land on steep
slopes (between 27.5 and 45 degrees and greaterthanglis e es ) , and t hat fa:i
on steep slopes is inherently riskyo and can

without proper water and soil management meadires.

In an attempt to impart good soil management practices, the AEO in Wangphu Gewog is
encir aging farmers to terrace their | and:
you have to work a lot. The areas here are so slopy, it's very difficult to make terraces.
So we are planning with the gewog administration to give them training dn lan
management and nutrient management. So at that time, we'll try to train them about how

2

8 Bhutan Environment Outlook, 2008, p. 21.
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to make a terrace, and if they cannot, then we can say that there is livedetigng
planting of hedges between the fields so that nutrients are maintained iretdeantl
the slope of the area can decrease. 0

Maize sparsely planted on derraced slope, Khoyar Pangthang, Gomdar

Ugyen Taujay is a retired forest ranger who lives in Samdrupgatshel, not far from

Dewathang town. He says farmers in the area nedeMielop farming methods that

protect the soil from erosion and increase land stability, and that this will help increase

the |Iiving standards of the people here. ATH
foften washing away afwayrtotconbat this grablensishy He al s o
planting trees and other plants that help to stabilize the soil. The root system of a grass

species currently used to make the local brooms is also good for holding soils together, he

note® and he would therefore encogeathe planting of these grasses. He also says that

terracing the rugged farm fields would be beneficialpractice not currently seen in the

area.

Villagers in Martang (Dewathang Gewog) said they practice crop rotation due to poor
soil quality, and theglrew attention to the very heavy erosion that occurs in the monsoon

season.
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1.3.5 Build up of diseaspest pressure

In our field research interviews and observations, it quickly became apparent that, apart
from the household kitchen gardéne/hich tendedo grow a variety of foods for

household consumptiénthethree dominant crops in the region were maize, paddy, and
citrus. Research in the area of monocultures indicates clearly that varietal uniformity
often leads to the build up of disegsest pressur®

Monocultures are ecologically unstable, and that reason alone should be enough
to NOT view them as essential to production. Monocultures invite diseases and

pestsé. The technology for breeding high

which breedsiniformity and threatens collapse in yief§s.

According to Dr
growing one thingo, the implications for
monocul tures fAbec o merciagfaines © tesoft i chemicals t s, 0

pesticideusswhi ch i n turn | eads to higher input

that farmers in India have experienced by embracing chemical agriculture, leading
eventually to ruin for many of them. She telldloé nearly 200,000 Indian farmer

suicides over the past decade that have been directly linked to the unmanageable debt
burden caused by purchases of seeds, chemicals, and machinery. She also notes that the
only monocultures that get promoted are thosgto€h there are already plenty, and this

just brings down the price, which further reduces net farm inédme.

I n Samdrup Jongkhar, it ostill feels |ike
chemicaldependent monoculture path that has prowedestructive elsewhere.

However, there are also signs of trouble brewing: The diversity of crops grown in
Samdrup Jongkhar is sharply decreasing, residents are increasingly dependent on low
priced chemically produced rice and other food from India, l@caters are complaining

of declines in productivity, and the loss of crops due to disease or pest pressure is clearly
on their minds.

One Dewathang farmer and sheogeper has had trouble with his citrus and cardamom
crops®®fil have a car AndstblimaveE0&a0 brange trees in an

orchard plantation. So we have this problem. | have lost almost all my cardamom. | have
more than 15 acres of cardamom. | lost all 15 acres of cardamom. And not only me, all of

8 Shiva, Vandana and Pandey, Poonam. 2808ew Paradigm for Food Security and Food Safety
Navdanya. Systemsision. New Delhi.

Vandana Shiva, when far m

er s
t he
oft

t

CCc

h e

®sShiva, Vandana. 1995. fBi odi vBiodigisity.\SocialBiiddot hechnol ogy,

Ecological PerspectiveZed Books. London, p. 47.

%From Dr. Vandana Shivaés presentati oNP,to and meeti ng

Dewathang, 17 December 2010.
8 Ccardamom plantations across Bhutan have suffered considerable losses in yield due to diseases, both
viral and fungal in nature. For more information on sustainable ways to grow cardamom in mountain

regions, please see:®&h ma G. 2008. ATraditional Knowl edge Syst ems
Bi ophysical and Management Di vlaedias Jouryal of Tnaditiomad i an Mount &

Knowledges, 1: 17 22.
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my friends. We had here | think nabst 100 acres of cardamom here in Dewathang. So
every one of us has lost this cardamom. So now, when the experts visit us, we want to
particularly know details about this. How we camranage our cardamom? With my
oranges, | could not harvest for two senutive yeass last year and this yearbecause
theyore all getting dropped. 0

According to the Agriculture Extension Officer for Martshala Gewog, citrus greening
disease afflicted many of the mandarin orchards this yeari(2@),0and therefore the
harvestwas much reduced. To confirm the presence of the disease, officials from the
NPPC analysed samples, and training for spraying was provided for the farmers. Like
many other crops, citrus is plagued with a host of diseases caused by different etiological
agents such as fungi, bacteria, viruses, and phytoplasmas. Of all diseases of citrus
described to date, citrus greening disease, also known as Huanglongbing or Likubin in
Chinese, is considered probably the most destructive and lethal disease affecsfig citru

Citrus greening disease is easily transmitted and can quickly spread throughout an
orchard, either by insect vectors or by propagating infected seedlings, and is both highly
infectious and incurable. Once an orchard is infected, it can only belriadiby

clearing the infected trees and replanting pathdgemhealthy seedlingd.Citrus

greening is caused by bacteria that can live in citrus trees and other hosts for up to three
years before the first symptoms appear. The common symptoms inobitieg on

leaves, the fruits often being small, lopsided, and poorly coloured, and the juice being
abnormally bitter. Citrus greening was first discovered in Bhutan in 2002 in Punakha, and
has since spread widely through the land.

Except for the villag®ef Wooling in Orong Gewog, where it was reported not to be a
problem, citrus fruit drop also seems to be afflicting the entire régibypically farmers

in Samdrup Jongkhar are advised to use pesticides such as Dimethoate (to kill the fruit
fly) and Cypemethrin (to kill the shield bugsy.Cypermethrin is also used to combat
case worm on paddy. Farmers are also counselled by the AEOs to collect and destroy
fallen fruit, but many farmers do not follow through on this advice. In fact, in virtually all

¥Tsai, James H. ACitrus GivestyoffogdaBromd i ts Psyllid Vect
http://ipmworld.umn.edu/chapters/TsaiGreening.hAecording to Tsaiearly symptoms on a greening

infected citrus produce a leaf yellowing on a single shootamdh, which is descriptive of the Chinese

name for yellow dragon. Infected leaves show a mottled or blotchy appearance at the initial stage of
symptom development. The yellowing spreads to other parts of the tree, and dieback and rapid decline
follow. At the advanced stage, the leaves are small and often display symptoms similar to zinc or
manganese deficiencyriits from the infected trees are underdeveloped, unevenly shaped, and remain
green’'thus the name greening di sease.

% Conference on Management of Citrus Greening and Virus Diseases for the Rehabilitation of the Citrus
Industry in Asian and Pacific (ASPA®egion. September B2, 2008. Sponsored by National Institute of

Fruit Tree Sciences, Japan; International Research Centre for Agricultural Sciences, Japan; Plant Protection
Research Institute, Vietnam; Southern Fruit Research Institute, Vietnam.

L1t is unclear as to why citrus fruit drop has not affected the plantations of Wooling. Further investigation
would need to be undertaken to ascertain whether the age or condition of the trees there differs from that of
other areas.

%2Based on personal communieats with the Agriculture Extension Officer (AEO) stationed in

Dewathang.
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the \vllages we visited during our field research, collection of fallen oranges to reduce the
fruit fly problem was not practiced, and the primary reason given was shortage of labour.
There was also an awareness among those we interviewed that, unlesdaiianea
engaged in the collection of dropped fruit, the effort would likely yield negligible

benefits.

Dewat hangds AEO said she advised farmers t ha
trees in poor condition, and that, in order to combat the problemefaralso had to

apply manure to their trees at the rateidfi(bkg /tree /year for younger trees and 15 kg

Itree lyear for trees older than ten years.

One large citrus grower in Dewathang describes the decline. On 12 acres of land, he and

his family grav two thousand orange tréesll between 20 and 30 years dlglanted by

his father. Over the years production has fluctuated, but lately, he says, the fruit quality

has noticeably declined. The mandarins are smaller every year and the new leaves are
smalleras well. He puts cow dung around the trees closest to his house and barn, but

those trees that are far away donodot receive
trees. AOrange dropo has been a prdoblem for
andit has affected the manured and aoanured trees alike. He says that only on one

occasion he applied chemicals to the trees.

On the day of our visit, in early
December, this citrus grower had
12 labourers working for him,
picking the ripe fruit. He saytbe
picking will take about a month,
give or take, depending on
productivity. Finding labour, he
says, is one of his biggest
chall enges. Because he
labourers to manure or prune his
trees, he acknowledges that this
could be leading to the redute
productivity. He points out some
of the trees close to his home,
laden with so many big oranges
trees that are also manured on a
regular basis. Labourers come
from villages nearby, but not
many are willing to do this kind
of work anymore, partly because
the young people in the villages

Worker picking fruit in largescale orange orchard, Dewathang
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who are physically able to do this work are leaving, and because the farmers who remain
are getting old. Also, when he needs farm labourers, they are affaged in their own
farm work, and so are not always available.

These findings and farmer reports from our Samdrup Jongkhar field research are also
supported by the Ministry of Agriculturebs o
collected from famers, citrus production in general is falling every year. Many citrus

trees are dying and facing huge loss of fruits due to citrus greening disease, phytophthora
rot, citrus fruit fly, and powdery mildew infestations. Other reported limitations to

effective citrus cultivation, according to the Ministry, are poor input supply (seedlings,
fertiliser, irrigation, agricultural chemicals), inadequate knowledge and skills that result

in poor management of orchards, untimely harvesting of the fruits, poor haadtng
inappropriate packing, poor infrastructure (including inadequate road networks,

collection centres/ packing houses/ grading facilities), limited access to credit facilities,
and high losses during pesarvest handling (particularly storage shortage).

Table 5 below indicates that the major citrus producing areas in Samdrup Jongkhar, in

terms of total production, are Gomdar and Wangphu Gewogs, followed by Martshala.
There were no data provided for Samrang, Pemathang, or Phuntshothang Gewogs.

Table 5. Citrus production and market in Samdrup Jongkhar, 2009

Total Bearing |Production| Yield
Gewog Trees Trees (Kg) (Kgltree)
Wangphu 39,696 20,964 884,091 42
Serthi 15,123 8,584 449,489 52
Orong 33,688 12,800 430,526 34
Martshala 49,308 18,588 760,245 41
Lauri 892 535 1,070 20
Langchenphu 15,176 1,680 329,280 196
Gomdar 34,791 26,550 | 1,035,450 39
Dewathang 29,986 11,133 252,093 23
Total Samdrup Jongkhar 218,660 | 100,834 | 4,142,244 56

Source: Department of Agricultural Matkeg and Cooperatives. 2009. Citrus in Bhutan: Value
Chain Analysis.

Results from a 2007 survey of 400 citrus farmers in Bhutan conducted by the Australian
Centre for International Agricultural Research reveal the following:

“Department of Agricultural Marketing and Cooperatives. 2009. Citrus in Bhutan: Value Chain Analysis.

% Australian Centre for International Agriculture Research. 2B8@8ults of a @vey of Citrus Farmers in

Bhutan 2007Australian Government. In 2007 a total of 401 surveys were administered in 11 of the 17

citrus growing districts in Bhutan, including Samdrup Jonghkar, where 20 citrus growers were selected by

the District Agricultua | Of fice to be surveyed. The study notes th
from sever al | arge production districts including Trc
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1 A high proportion of citrusrees (32%) were considered to be past peak
productivity (> than 20 years of age), with only 22% of trees younger than 10
years of age. In Samdrup Jongkhar, a similar pattern was observed, but with an
even higher proportion of older trees: 47% of treeew0 years of age; 30%
were between 1Q0 years; and 23% were less than 10 years otage.

1 Respondents with medium to larger plantations tended to grow their own
seedlings for planting.

1 Chinese citrus fruit fly was identified as the most important pastinog crop loss
in citrus orchards, with 92% of respondents nationwide reporting fruit drop
problems. Fortyeight percent of those respondents reported losses of between 10
30%, and an additional 31% reported losses of more than 30%. Additionally, a
high percentage of respondents (66%) either did not spray their trees, with
backyard farmers least likely to spray.

1 Collection and disposal of fallen fruit (66% and 64% of respondents respectively)
to help manage the Chinese citrus fruit fly is a common pgeaotrerall in
Bhutan, but there were still high crop losses reported in some districts where
respondents reported that fruit were disp
Samdrup Jongkhar, however, less than 10% of respondents reported that they
collectfallen fruitd confirming our SJI field research noted above, which also
found that few Samdrup Jongkhar farmers collect and dispose of fallen fruit.

1 Citrus greening disease (Huanglongbing) and the psyllid insect vector that helps
to transmit the diseaseeapresent in some districts in Bhutan. The survey
revealed that 42% of citrus farmers nationwide had little knowledge of this
potentially devastating disease, and 68% knew nothing about the insect vector,
which spreads the disease from tree to tree. filty sevealed that in Samdrup
Jongkhar Dzongkhag, knowledge about citrus greening disease appeared to be
considerably lower than the national average.

1 Nationwide, the survey respondents rated powdery mildew as the most important
disease affecting citrua Bhutan.

1 Most respondents (78%) fertilised their citrus trees with organic fertilisers such as
farm yard manure (FYM) and compost, with these fertilisers being most
commonly applied in winter. Application rates in most cases (72%) were meeting
recommende rates for FYM. The study notes that it would be beneficial to
investigate the nutrient status of commercial citrus trees to assess the adequacy of
these rates of FYM for the health and productivity of the trees and for the fruit
quality.

report summaries for those districts may not represent the realityse thistricts very well. This important
caveat must be borne in mind when reading the Samdrup Jongkhar specific results that follow.
% Age data were based on a total of 5,165 trees in Samdrup Jongkhar. Ibid, Figure 4d.
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1 While the regulasupply of water to citrus trees is important to ensure good tree
growth, fruit set, fruit growth, and quality, fully twibirds (67%) of respondents
did not water their trees. For large farmers to water large plantations, they would
require access to aggpriate irrigation infrastructure and a supply of good water.
Irrigation is critical to the production of citrus and is especially important in
regions where the timing and amount of rainfall does not match crop water
requirements.

Itis hopedthatongnig consul tations with Dr. Vandana S
organizatiorNavdanyaand the three farmer trainers from the Organic Farming

Association of India (OFAI) who visited Samdrup Jongkhar for two weeks in February

2011 will provide guidance on naturahd organic methods that can be used to combat

the citrus greening and orange drop problems currently plaguing citrus growers in

Samdrup Jongkhar. Preliminary field observations by the OFAI visitors in Samdrup

Jongkhar citrus orchards indicate that poee tguality and lack of knowledge of simple

protective methods, such as building small soil basins around the base of trees to retain

water and nutrients, may be making many orange trees more vulnerable and less resilient

to disease than need be the case.

1.3.6 Rurali urban migration and labour shortages

At 6% annuall amounting to 37,300 Bhutanese in 200Bhutan has the highest

internal migration rate in all of South Asia with an increasing number of people moving

from the rural areas into towns iaasch of what they believe to be a betterdffen

2005, 41% of the rural migrants to urban centres were women, and by 2007, almost a

third of Bhutands popudaverydamatizviaternall i vi ng i n u
demographic shift in a very short periotdtime. The main drivers of this movement are

education and employmerithe rapid growth of urban areas (i.e. Thimphu) has already

created severe pressures on city services resulting in water shortages, lack of sanitation

and waste disposal facilities, asgll as a myriad of environmental and seemnomic

concerns.

In his 2000 National Day Address to the Nation from Trashigang, His Majesty the Fourth
King expressed his serious concern about the-tutan migration trend:

One of the serious problem®ware facing today as a result of the rapid socio
economic development taking place in our country is the increasing trend i rural
urban migration. If all the people migrating to urban areas are able to get good jobs
and earn a good livelihood we shouldee happy. However, people migrating to
urban areas are not able to find suitable employment and even then they refuse to
return to their villages. If we do not make any effort to change this trend of large
numbers of our villagers leaving to seek empieynt in urban centres, there is every

% These are Miguel Braganza, Ashishp®a, and Vikram Rawat.
"1n 2009, 37,300 people were migrants or 6% of the populdtinited Natiors Development
Programme. 200HHuman Development RepoAvailable fromhttp://www.undp.org/hdr2009.shtml

42


http://www.undp.org/hdr2009.shtml

possibility that, within the next twenty years, most of our villages will become empty

and even our ancestral homes and farms will be abandoned.
I n IT'ine with the Fourth Kiifmyshlsakenudo sequent ex
encourage our people to remain in their villagesne of the key stated goals of the
Samdrup Jongkhar Initiative is precisely to help revdmseruralurban migration
trend particularly by creating good economic
region. Indeed, in launching the Samdrup Jongkhar Initiative and addressing the Samdrup
Jongkhar community, Dzongs aundedthemgsalmgst Khyent s
identical to those expressed by the Fourth King:

In our villages, even though we have enough to feed our children, the trend has set

in where our youth want to go to Thimphu and to the urban areas. These days you
cannolongersaythigs | i ke Ayou cannot goo and dAyou
our young ones wanting to go to the urban areas? Once they reach the urban areas,

if they have no problems living a decent life, it is not a problem at all. But often

they end up having no jobs, ibthey get jobs, those jobs are not up to their

expectations, and then they get exasperated and land up in a situation where they

feel ashamed to go back to their homes and end up abusing drugs or drinking

alcohol.

How can we stem this flow of our youth the urban areas? We cannot use force
and threat. Within Samdrup Jongkhar and Dewathang, what are the things that we
can do to create the enabling environment and conditions that will keep our young
men and women here?

In addressing such major challesgRinpocheounseledsamdrup Jogkhar residents
Ato think | ong term.o In fact, he said:

We haveto think long term. If we start now, if we begin our activities now and start
now, then even if we are not able to accomplish our aims during our lifetirrees, i
not a problem. If we start this plan and establish it now, theil ibear fruit in our
children's lifetimelf we don't do this now, it will be too late later®®

l ndeed, many of Rinpocheb6s initiatiHees and i
Maj estyds specific recommendations to i mprov
improve rural services, ariit 0 boost economic @&Somevities in

specific SJI actions to date, such as the creation of the new Centre for Agpropria
Technology at INP and the organic farming and solar drying trainings, as well as future
planned SJI actions like the Youth in Media project, the exploration of cultural tourism
potential, and the creation of a Centre for Performing Arts are all dedigiedtribute

to this effort.

% Dzongsar Jamyang Khyentse Rinpoche, videmrded address to the Samdrup Jongkhar Initiative
Launch, 18 December, 2010, Dewathang, Samdrup Jongkhar
% His Majesty the Fourth King. 2000 National Day Address to the Nation. Trashigang.
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In order for these and other SJI actions to succeed in stemming the current rural
migration tide, it is essential to begin with good baseline data on currentirbgal

migration trends, and a comprehensive understanditigem causes. In this section, we

are also especially concerned to note their impact on rural farming viability, about which
the Fourth King had expressed particular concern.

Existing data show that 45% of migrants in Bhutan are between the agéS80fyears

old, and 63% have at least a primary education. Migrants from rural areas make up 72%
of urban dwellerd® As previously discussed, and aside from more general causes, there
are also a number of agricultuspecific factors motivating people to \eathe rural areas

in search of what they think will be something better. For example, crop raiding by wild
animals can be so devastating and disheartening that farmers abandon their fields and
possibly even farming altogether in search of-femming workin urban areas.

According to Dr. Vandana Shiva, the increasing costs of production in faymisiog

far more rapidly than farm gate prices and thus driving net farm incomeddalsa add

to the pressure to abandon fields and migrate.

During our field reearch, Samdrup Jongkhar villagers often expressed concerns about

the loss of young people from their villages. Young people leave to further their
education or go in search of jobs and, i1 f t
some cases return tioeir villages of origin and help in the fields. But, according to the

villagers, many of their young folk stay in the city even in the absence of satisfactory
employment, and struggle to make ends meet, often getting into bad company. In fact,
famiieswlo dondét have employed children sending
off than in the old days, say villagers, because they have no replacement for their lost,

youthful, and strong farm labour.

10)hid. and 2006 M ni stry of Agricltur eKudnBelOnine Ur ban Surveyod ci
http://www.kuenselonline.com/modules.php?name=News&file=article&sid=13779
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Martshala M.S.S. School Students

According the World Bod Programme, rural to urban migration has negatively impacted
farm productivity in Bhutan:

The emigration of younger portions of the populations from rural areas has left

village homes to aging sections of the population. Total land holdings per

houselld, which are already low, are expected to decline further because of land
fragmentati oneée. Farm mechanization has th
efficiency of farms, alleviate farm labor shortages, reduce the drudgery associated

with farming, andmprove the image of farming, thereby reducing rural to urban

migration. However, farm mechanization is limited by the rugged topography,

small landholdings and lack of fund¥.

According to the District Agriculyouthr al Offi c
dondédt want village | ife. 0 He says farmers ar
young people are interested in carrying on the legacy of their parents.

vil

I n village after | a
nk i n th

studi es. It hi
According to the Bhangtar Gup:

the far methgar wer e wo
future when we get o
Young people leave to go in search of jobs in the city, but many do not find the
work they seek and end up as fmagriers andvaiters in hotels. Many high
school dropouts who have not finished school past Class 10, are not able to get a
job, and this a major challengeé. The ol d

changing times, but the younger generations have modern ways ofithifikiey
have a different attitude, preferring not to work in the fields.

Rurab urban migration, particularly of educated young people, presents an immense
obstacle for farmers and agricultural development in Samdrup Jongkhar. The shortage of
farm labouris one of the main reasons for leaving fields fallow. Indeed, as noted, one of
the key objectives of the Samdrup Jongkhar Initiative is to stem theuna tide by

creating improved opportunities for the youth in the region.

During field research, gstions were often asked to villagers about how they themselves

thought young people might be attracted to remain in the villages, or at least to return

once theydve completed their education. Vil/l
ideas about creaty vocational training in their communities or training centres where

young people could learn skills, such as weaving or tailoring.

191 world Food Programméttp://foodsecurityatlas.org/btn/country/access/livelihoods
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For example, in the village of Thanchugoenpa, in Phuntshothang Gewaog, villagers noted
there were several excellent pamée as many as fodr in the community. One of these
painters had studied at a professional painting school in Thimphu for five years. One idea
for training young people suggested by villagers might therefore be to sponsor a salary
for these painters to teaahea youth traditional painting. The newly trained young

painters could then be hired to work on the new construction planned in the area and in
other regional projects like the traditional paintings that will soon be required for the new
temple at ChokyGyatso Institute in Dewathang.

The Gup of Dewathang suggested a weaving centre, an idea which was supported by

villagers in many of the villages visited during field research. The Gup says this would

help to retain youth while also supporting the tradiél Bhutanese culture. His thought

was that a weaving centre could also employ and train many of the women in the area to
weave school uni forms for Bhutanés school s,
According to the Gup:

So far most of the school Biorms are bought from India. We are just making

them rich there. Why candét we talk with t
buy uniforms from here? We can supply them from here, and in this way there

wonot be any unempl oy megatdingghe bayd, tekose f or t he
who are school dropouts can work as tailors, and this way there will be lots of

income for us.

Obviously, a feasibility study would need to be conducted to see if such a weaving and
tailoring centre could be economically viablarticularly given the current low cost of
school uniforms bought from India. However, this idea, along with others suggested by
villagers and local officials, does merit serious study.

The Samdrup Jongkhar District Agricultural Officer said that the twdnelp remedy the

ruralurban migration issue was to provide school agriculture programs to encourage

young people who are educated to want to be
programs in schools: in Orong,teartshal a, an
dzongkhagdés only higher secondary school, an
that the villagers felt the school agricultural program there was very valuable, and that

many of the students practiced what they learned at school in their mharkgardens

when they returned home.

One business person in Bhangtar noticed in his community that there were a few young

people who, after reaching Class 10, were not able to go further, either because of

financi al di fficulavestbe beradeset oheyadi ind
trying to do something creative, because there is one mill ou higiean oil mill. So |

thought of reopening it. Things are quite damaged and | have to repair it, but at least |

might be able to engage sowiethe younger villagers who are just roaming here and

there without any work. o
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Young people in the village of Pangthang in Wangphu Gewog reported that what they
want above all else is to find work. But staying in the villages was also desirable for
some:lf they were to stay back, these young folk said, they would be very beneficial to
this area and to their villages. They would bring new agricultural practices. Some people
are moving to urban areas, they acknowledged, but one young man said he sees
remainng in rural areas as more beneficial. He remarked that he is watching all of his
peers struggling to find jobs and places to live in the cities to which they have moved,
whereas he has already settled down, established a home and an orange grove, and is
happy with the security of living in the village. He says that eventually most of his peers
will return to the village, and when they do, he will already be ahead of the game. For
many young people interviewed, however, staying in the village and doingviankn

i snét very appealing, as i1itbés very hard worK

According to Bunker Roy, founder of Barefoot College in India, the way to reverse rural

urban migration is to never give a certifica
t hey | e av ehe saiseWhenistudertsggeaduate from Barefoot College they only
become ficertifiedd once they return and work
happens when the newly acquired skills are put to actual use in the village. Roy also says
thatonceran are trained, Athey are ambitious and
leave the village. For this reason, he said, he trains only women and particularly

grandmothers. Roy argues that once you increase the living standard in the village, young

peopk want to stay®?

In an attempt to deal with rurakban migration and the consequent agricultural labour
shortages, Bhutan recently asked for a new grant from the Japanese government. Last
year Bhutan had received farm machinery from JapksR power tilles, 35 tractors, 77
paddy transplanting machines, 25 water pumps, 165 sets of plastic for greenhouses, and
85,000 seedlings worth 200 million Yen. Such machinery is intended to ease the burden
of agricultural labour, cope with labour shortages, and impfianve productivity and
economic viability.

According to a newspaper article, Bhut ands S
Forests was quoted as saying: Aln order to a
commercial farming and to address the anver the dwindling farming community

in Bhutan, farm mechanization is a key measure which has been made possible by such
grants. o The (Secand2it&yRaund nayvikreowntas the Japan

Grant Assistance for Underprivileged Farmeegjuestedy Bhutan from Japan would

be used for purchasing machinery and f

er i
increase food crop production in de¥l op

til
i ng

192 Erom presentation given by Bunker Roy, founder of the Barefoot College in Rajasthan, India.17
December 2010, IN®ewathang.

193 pyshkar Chhetrilapan Considers another 2KR Grant to BhutBhutan Observer. Decemberi 17,

2 0 1 The 2KR grant assistance for food security project for underprivileged farmers is an aid provided
for purchasing agricultural machinery afedttilizers to help increase food crop production in developing
countries where there are food shortages. 0

47



According to Dr. Vandana Shiva, mechanization has toalpelled very carefully. She

tells the tragic story of the Punjab, where farmers have taken their lives because they are
still paying the debt for a tractor they pur
if the farmer doeusynditt hianv et hteh ef®Ycraspti tpalla cteo, ob

As previously noted, the use of fertilisers may increase productivity in the short term but
will increase farm input costs, destroy soil quality and the natural functioning of soil
ecology, and increase the requiremfentsuch inputs in subsequent years. In light of this,
the perceived benefits of such grants have to be weighed against the reality of higher
farm input costs for subsistence farmers (e.g. for fuel and maintenance of the machinery
and for future purchased fertilisers) and of reduced soil quality.

Accordi ng t o -BGemara, anotidesreason @hy people moved away from
Samdrup Jongkhar in the past is because of the Assamese insurgents who were in the
district for 10 15 years until they were foldy ejected by the Fourth King and the

Bhut anese Army at the end of 2003. APeople w
says. He also notes that because of the insu
happened el sewher eppennnSandelp Jorgkhartwhigh thdrefaten 6t h a

lagged in key dimensions of progress.

1.3.7 Lack of laboursaving technologies

In Pangthang village in remote Wangphu Gewog, six villagers have formed a group

whose name speaks forit€etf he A Dr ud g eary upe ddu cCAtti arhe moment
group is not functioning, but is eagerly awaiting the arrival of some ladsuing

equipment. A mustard oil expeller, a maize grinder and rice huller are all being provided

by the government, along with a technician, who wiinttae six villagers to use the

dieselr un machinery. |l tés part of a pilot proje
manual farm labour and improving farming efficiency. Once up and running, the group of

six will provide services to the whole village of [iduseholds, and collect a small fee to

run and maintain the equipment.

The use of machinery in Samdrup Jongkhar Dzongkhag as {aboeung technology is

very rare. Data indicate that in 2008 fewer than 1% of the rural households in the
dzongkhag used pawrtillers and other machinery as a means of cultivation, compared to
7.5% in Bhutan overall. The same low usage of machinery is true for Chhukha, Samste,
Dagana, Mongar, and Trashiyangtse Dzongkhags. Nearly all farming households in
Samdrup Jongkhar (99%¥e bullocks to cultivate and till their land, compared with 88%
in Bhutan overall, and 0.3% dig manually, compared to 1% in BHtfan.

During field research, villagers often noted that labour saving technologies (i.e. tillers,
harvesters, threshers, mustail extractors, grinders etc.) would make their lives much

194 Erom presentation given by Dr. Vandana Shiva, JNP, Dewathang, December 17, 2010.

' nformation provided by Bh uéwathadg at thaMay 192011 Gener al , w
presentation of the Draft SJI Profile study held at Deer Park Thimphu.

1% RNR Census, 2009, Table 4, p. 16.
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easier and help to keep the young people interested in farming. For example, in the

village of Domphu (Dewathang Gewog), villagers grow 10 acres of mustard (local name

is memba), used for botbdd and for extractingoii We dondét have a machi
have to go to India to extract oil from memb
Domphu villager.

In the village of Rikhey (Dewathang Gewog) farmers complained of the fields being full

ofstone. According to one villager: fAWe think ¢
and stones in this land. In Paro they have a machine to separate rocks. If the government

could provide us with this machine, it would be beneficial for all of us. We wambto g

betel nut also, but due to stones we are not

As part of the Samdrup Jongkhar Initiative, the Jigme Namgyel Polytechnic (the
engineering school of the Royal University of Bhutan), in Dewathang, will become a
regionally renowned Centfer Appropriate Technology, and a knowledge base for
ecologicallyfriendly development in the regiomhe proposed new JNP Centre for
Appropriate Technology, once established, will hopefully help to build simple machinery
for village® to process maize oxact mustard oil, and villagers could then be trained,
under JNP expert supervision, to maintain and fix these machines /equipment.

Through working partnerships already establi
Rajasthan and its founder, Bunker Raggd with the Barli Development Institute for

Rural Women in Madhya Pradesh, the Polytechnic will also specialize in otheo&iw

village-level green technologies appropriate to rural areas. Other partnerships will also be
established over time. Thesehaologies, which will hopefully attract local youth

interest in both the development and implementation stages, include solar energy, drying,

and cooking; rainwater harvesting; sustainable building design; zero waste strategies

including compost toilets;ra organic farming methods.

JNP student projects that are part of the proposed new Centre for Appropriate
Technology are intended to work with and directly benefit local villagers, and the new
Centre will create direct and indirect employment opportunfte educated youth. It is
hoped that this Centre will then function on an ongoing basis to assist villages with
appropriate technological solutions as well as to provide training for villagers so they can
maintain the technology themselves.

Bunker Roy nted three stipulations about introducing new technologies:

Technology should not deny people jobs.
Technology should not lead to dependency (i.e. people should be able to repair it
themselves).

 Technology should lead to local conttf.

T
T

197 presentation given by Bunker Roy, Founder of Barefoot College in India. Talk held at Jigme Namgyel
Polytechnic, Decetrer 17, 2010, Dewathang.

49



For example, in LauGewog, villagers reported thett 1999 the first solar drying unit

for Chirata was provided for Zangthi village by a small UNIDRded project. The

drying unit was handed over to the community, but no one was given clear responsibility
or training for is maintenance, and today the unit no longer functithis example, all

too common in Bhutan and in developing nations altogether, illustrates the challenges
faced by the SJI and by the proposed new JNP Centre for Appropriate Technology. It is
for the pupose of going into the field with eyes wide open, and to anticipate and avoid
such pitfalls, that this initial research project and subsequent monitoring and
documentation work, funded by IDRC, is intended.

1.3.8 Insufficient landholdings and barren landhdings'®®

In the village of Martang, about an hour walk from the road in Dewathang Gewog, land
fragmentation is a problem. When the villagers first arrived there about 40 years ago it
wasnodét a problem, but at that dwitherearda her e wer
25. As a result, the average landholding today is less than 1 acre.

According to the World Food Programme, the majority of farmers in Bhutan own a
limited amount of land. About two in five households are landless and, not surprisingly,
the poportion of landless households (82%) in urban areas is twice the national average.
In rural areas, only one out of five households is landless. Although owning land is more
common in rural areas, the area of land owned by rural households is usuaéynot v
large: seven out of every ten rural households own less than 5.0 acres of land, and only
one out of ten rural households own more than 5 acres, with the remaining households
being landles$® (Please see Figure 5 in Chapter 2 for more information @h lan

holdings in Samdrup Jongkhar).

Interestingly, land ownership in Bhutan is observed to be inversely related with per capita
expendituresLess than half of the richest households own land, with only about one in
twenty rich households owning more tharefacres of land. By contrast, a very large
proportion (85.5%) of the poorest 20% of households households own land, although
nearly threequarters (74.2%) of these poor households own less than 5 acres df land.
Further research is required to assessaasons for this inverse relationship between

land ownership and expenditures, but it is likely related to the higher proportion of
wealthy Bhutanese who live in cities, and whose revenues may come from civil service
or business income rather than frora tand.

1% please see section on Crop Raiding by Wild Animals for further information on causes behind barren
landholdings.
199 At the SJI Profile presentation held May 19, 2011, at Deer Park, Thimphu, Sonam Tashi from the Royall

Universityof Bhut anés Coll ege of Natur al Resources (CNR) not
is only 3.3 acres and that some rurgtban migration is due to inadequate land availability. He says we
need to ask fiHow many people can one acre of |l and sufy

19World Food Programméattp://foodsecurityatlas.org/btn/country/access/livelihoddginal data from
the Bhutan Living Standards Survey, 2007.
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In addition to insufficient landholdings, there is a problem of land being left barren. A

nationwide study by the Ministry of Agriculture (MoA) found that 6,311 acres of

agricultural land are owned by absentee landfbrasituation that is underming the
countryos facoodingteac200&iuensehrticle, Sarpang, Dagana,

Pemagatshel, and Samdrup Jongkhar have the highest proportions of absentee landlords.

A MoA spokesperson said that absenrdliee | andl o
urban migration, a shortage of farm labour, lack of sharecroppers, and-iulcliga

conflict, as well as drinking water and irrigation problefs.

These issues were echoed in all the villages we visited in our field research. As
previously mentioneda number of problems plagued the farmers: crop raiding by
elephants, boars and monkeys; water shortages and lack of irrigation for paddy;
difficulties growing and storing food during the monsoon; lack of technologies to make
farming easier; ruralirban mgration; and insufficient landholdings, particularly for large
families.

According to the Dasho Dzongdag of Samdrup Jongkhar, Phub Tshering, there are not
enough statistics available about food secur
fromindia 6 he says. He notes that one of the bi
other eastern dzongkhags is that farmers are not able to cultivate all of their land because

of wild animals and rough terrain hdn the we
says, fAbut i B peopilechave alst bf landf butiorsthe grod they do not
cultivate much. 0

In Bhangtar, where good quality rice is grown, the Gup noted that people often do not
have enough | and for paddy sc klitdiuv gptrioocne:s si Aosf

l and to the | andless, each family was grante
this grant does not take into account the size of the family, and some large families with
many c¢children do not have enough | and. o

MTenzing Lamsang.d fBlrcdaanselipriinadepterfber009.
http://www.kuenselonline.com/2010/modules.php?name=News&file=article&sid=13429
112 f

Ibid.
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Corn drying near Martang, Dewathang Gewog
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Chapter 2. Agricultural Diversity

Good farmers know é that nature can be
& Wendell Berry™®

A bad solution is bad because it acts destructively upon the

larger patterns in which it is contagul. It acts destructively

upon those patterns, most likely, because it is formed in

ignorance or disregard of them. A bad solution solves for a

single purpose or goal é at exorbitant
costs.

& Wendell Berry*

A monoculture chemical 9gsn is wrong any place in the
world, but doubly wrong for Bhutan in year 2010.
& Dr. Vandana Shivd®

2.1 Benefits of biodiversity*®

Agricultural production depends on a healthy, fidlipctioning ecosystem. In other
words, the production of food dependstbe services nature provides for free, such as
pest control, nutrient cycling, pollinatiowaste decomposition, soil formation, nitrogen
fixation, bioremediation of toxins, and many others.

Biodiversity is defined as both the diversity of living orgams, and the interactions

between those organisms. In order to understand biodiversity and its importance for

maintaining ecosystenisincluding agricultural ecosystermsve need to study those

organisms, and ascertain their numbers, their diversitythemdpreferred habitats. We

also need to understand and value the productive work they do, and how to encourage

this work on far ms. Bi odiversity is the foun
capacity is based. Humankind might be able to producevitbddiminished

biodiversity, but it would become a progressively more expensive entérgragh

financially and ecologically. Thus, when we evaluate progress in agriculture, we must

also include evaluations of the state of biodiversity on farms.

WBerry, Wen d eflthe LandfARaonter ahdoceneervationist is tired of being on two losing

s i d kttp:/wavw.ruf.rice.edu/~cses/csessite/restricted/EreadDocs/for%20lowd%20land. pdf

14 Berry, Wendell. 1981The Gift of Good Land: Further Essays Cultural and Agricultulirth Point
Press. p 137.

WErom Dr . Va n ¢haunpaeseBthtiony reétisg, 4nd question and answer session with
nearly 300 local Samdrumdgkhar farmers, held at INP, Dewathang, 17 December 2010.

16 This section draws on materials from Scott, Jennifer, The GPI Soils and Agriculture Accounts, GPI
Atlantic; available atvww.gpiatlantic.org
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Toal i mited extent and for short periods, ecos
biodiversity can be replaced by using purchased inputs of energy, built structures,

synthetic fertilisers, pesticides, irrigation systems, and pharmaceuticals. On trendne

these purchased inputs help to make agriculture more predictable, and may increase

shortterm yields. On the other hand, some inputs used to replace ecosystem services may

be harmful both to biodiversity and to soil quality, thus reducing the cgpgaagenerate

further ecosystem services. This can create a spiral of increasing needs for inputs, and
reduced capacity of agriculture to tap into
increases farm input costs, making farming less economigalje, and frequently

spiraling farmers into debt. Depletion of ecosystem services, like any other critical

resource, therefore, can be sidffeating, expensive, and ultimately reduce {@rgn net

productivity and farm viability even (or perhaps espdtyawhen apparently

temporarily compensated for by purchased inputs.

There are a number of ways to measure the biodiversity on farms, including counting the
domestic and wild species that grow on a farm, the genetic diversity, and the quantity and
gualty of habitat. Habitat is an important indicator because it is relatively easy to

measure, compared to listing and counting all of the organisms that live within the

habitat. Thus, one way to assess the health of agricultural biodiversity is to maaitor th
homes or habitats of organisms we know are beneficial. In return, these organisms can be
harnessed to provide ecosystem services for theifarmemarkable symbiotic

relationship.

Dewathang butterfly
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Rather than looking at agriculture as an infangent upon wild, natural spaces, farms

could be seen as reservoirs of habitat potential when efficiently and sustainably managed.
Farmers, when they are effective stewards of the land, are providing habitat for thousands
of organisms. Because farms areeyaitly collections of crops, livestock, buildings,

fields, ponds, streams, patches of trees, and woodland, they are ideal homes for many
creatures. Agriculture can evercreasethe diversity of habitat types relative to other

land uses, while still produwy abundant food for human consumption.

Ecosystem services are the services, such as pollination, which organisms provide as they

go about their regular business of living. For example, the bee obtains nectar from the
flower, and the flower gets pollired so it can produce fruit. There is usually some

element of mutual benefit in these processes. For example, plants carry out a process of
photosynthesis in order to grow, but at the same time produce oxygen that human beings
can breathe. There igdaversty of functional ecological rolesandbeneficial ecological
interactionsbetween species. The vast variety of ecosystem interactions between plants,
animals, and microrganisms maintains ttggiality, relative stability,andhabitability of

the environmet by purifying and regulating air, water, and land resour@swell as by
controlling climate. Ecosystem interactions play a role in the protection of water
resources; the formation and protection of soil; the storage and cycling of nutrients; the
breaek down and absorption of pollution; the
(including controlling pests); and the recovery of ecosystems from unpredictable events.
In addition, ecosystems provitdelogical resourcessuch as wild food, medicines, and

wood products.

One way to assess thialueof biodiversity is to place an economic value on the
ecosystem services it provides to agriculture. If society does not explicitly value
biodiversity, its services tend to go unnoticed in conventional systeatsodinting. In

fact, if we rely almost exclusively on economic growth statistics to measure our progress
and prosperity, as we currently do, we could irreparably damage our ovsnpipert

systems without noticing the damage until it is too late. Ithemother hand, we value
ecosystem services explicitly, then we know we are making progress when their value
rises over time. If their value diminishes, then society and farmers have an early warning
system in place that allows them to take remedial abidore it is too late, and before
irreversible damage occurs. If ecosystem services are not functioning properly, we know
that we are losing our ability to sustain food production in the long run.

Farmers can choose to foster farm environments ttwat #ilem to take advantage of
ecosystem services. Or alternatively, they can choose to purchase chemical and fossil
fuel-based inputs that seek to replace the work done by beneficial organisms. Such input
based methods may produce higher yields in the g#ront as manufacturers promise.
However, the extra energy and costs required to implement thesdagmd solutions,

as well as their negative impact on soil quality, may negate any temporary yield gains
that result.

Accordi ng t o NéeaRamdigmdor FoddiSecarifisastainability in
agriculture has two key dimensions (a) the sustainability of natural resources and (b)

55

ma i



sociceconomic sustainability. Shiva writes: AN
soil fertility and soil and water oservation that provides the ecological capital for
agricllture. o

According to Shiva,soctie conomi ¢ sustainability relates t
agriculture, including the relationship of society to the environment, the relationship

between differensocial groups engaged in agricultural production and the relationship

between producers and consumers, which is invariably mediated by traders, government
agencies and® corporations. o

~

Shiva notes that while the true meaning of sustainability recognibeat fAnat ur e sup|

our |ives and |livelihoods, o0 there is another
t he market. That approach #Ainvolves maintain
productionandlongl i st ance gl o bShdsays thatshanthpstmeaming.ob

6sustainabilityd is used, markets grow at th

Shiva and others have concluded that agricultural production that ignores costs to

ecosystems and society measures growth in the treckaomyonlg whi | e Anat ur eds
economyo and the fipeoplebdbs economyo shrink.
paradigm of production in agriculture pits diversity against productivity, and as a result

Amodern plant 1 mpr ov e miuatibn ohtrediodiversatyywhitla s ed on
it uses as raw material é. Agricultural moder
uni form crops into farmersod fiel s and destr

Shiva also points out that monocultures become feaspests, and that farmers are then
stuck with even more expenditures as they try to control and eliminate those pests. She
notes that at times like these, with growing climate chaos and unpredictability in weather
patterns, healthy biodiversity in agriaué means that a farmer might still have

something to eat and sell even when extreme weather threatens one or mode crops
while reliance on one crop would spell disastér.

Table 6 below summarizes the types of land use and farm practices most relevant to
biodiversity, and to the maintenance of habitats suitable for a wide variety of beneficial
organisms. This Table provides a list of potential indicators of healthy biodiversity in
agriculture. Table 7 below provides a sample of ecological services pldwdsich
beneficial organisms. These tables are from the GPI Atlantic Soils and Agriculture
Accounts, authored by Jennifer Scott.

17 Shiva, Vandana and Pandey, Poonam. 2006lew Paradigm for Food Security and Food Safety.
Navdanya. Systems Vision. New Delhi, p. 1.

18 pid.

19bid., p. 4.

12/andana Shiva. Speech given at the SJI Launch, 19 December, 2010, Dewathang.
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Table 6. Land use and farm practiceghat affect habitat

Land use that

affects Habitat effect on beneficial organisms

habitat
Area of land | Beneficial organisms are generally less prevalent and less act
in annual annually cropped vs. perennial areas of the farm.
crops
Area of land | While pasturednd is generally favoured by many beneficial
in perennial | organisms, high levels of nitrogen (N) fertilisation, herbicides,
crops or land drainage, and hightensity grazing are all variables that te
pasture to reduce species diversity on pastures.
(uncultivated)
Area of land | Hedgerows, forest groves, wetlands and riparian zones on far|
that is not are important habitat for predators of farm pests. Such predat
croppedor include birds as well as a host of other species.
grazed

Farm

practices that
affect habitat

Habitat effect on beneficialorganisms

Adding
fertility to the
land

Increases the activity of soil micarganisms up to an optimal
level of fertility. However, further increases in fertility past that
optimal level may decrease the activity of these organisms.

Raising the Increases the activity of soil micarganisms up to an optimal

pH of add sitedependent pH level, but then decreases their activity whe

soils levels get too high.

Use of Reduces abundance of soil migmanisms.

synthetic Faunal diversity (e.carthropods and birds) is negatively affecte

pesticides by organophosphateased pesticides (used sometimes on
livestock and arable crops), and anthelmintics (dewormers us
livestock). The anthelmintics leave residues in livestock dung
adversely affect dupdwelling invertebrates.

Organic or Density, abundance, and species diversity of beneficial birds i

biological arthropods are significantly higher in organic or biological syst

farming compared with conventional or integrated systems.

Crop rotaton

Monoculture reduces the numbers of different species of soil
organisms (richness), and may actually increase the organisn
count (abundance) of the fewer remaining species.

Diverse crop mix improves bird species diversity.

Conservation
tillage

Improves habitat for many soil invertebrates.
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Table 7. A sample of ecological services provided by diverse beneficial organisms

Soil fertility & nutrient supply

Service Detail
Nutrient Proteins and related compouratde transformed by soil life to planseable nitrates
transform and ammonium compounds. Similarly, sulfate is produced and mineral element
ations as iron and manganese are kept relatively insoluble to prevent toxic accumulati
Soil microorganisms mineralizeog organic phosphorous (P) for plants to use. T
rate of P mineralization depends on microbial and free phosphatase (enzyme) ¢
Phosphatases are produced by mamganisms, plants, and earthworms. It appea
that synthetic P fertiliser may rece this living soil activity, while organic
management enhances it.
Yield Introduction of earthworms will produce improvement in dry matter yield in past
improvement | that previously had no earthworms. Earthworms also increase pasture producti
Micro-organisms in soils produce numerous +stulating substances that behay
as plant hormones and stimulate plant growth. Humus also can stimulate roots
grow longer and have more branches, resulting in larger and healthier plants.
Vesicular Arbuscular mycorrhizal (VAM) symbiosis is widespread in roots of agricultural
arbusalar plants. Itis believed to ameliorate plant mineral nutrition, to enhance water stre
mycorrhizae tolerance, and to contribute to a better soil agate formation, which is important
help crop for soil structure and stability and helps prevent erosion. It appears that synthet
productivity pesticides may reduce AM activity, while organic management enhances it. Or
systems have measured increases in AM activity ¢fBo relative to
conventionally farmed systems. Preliminary evidence shows positive yield effeq
AM fungi.
Roots that have lots of mycorrhizae are better able to resist fungal diseases, pg
nematodes, and drought.
Nitrogen Nitrogen ga in the atmosphere cannot be used directly by crops without the hel
fixation rhizobium bacteria and frdeing bacteria present in the soil.

Organic matter
decomposition

Significant contribution of soil fauna and flora. Organic matter decomposition
prevens unwanted accumulation of residues; releases nutrients for use by plant
improves soil structural stability. (Without this vital process, food would have to
grown hydroponically an expensive proposition.)

Soil formation
and soil mixing

Earthwoms and other invertebrate species bring between 10 and 500 tonnes pg
per year of subsurface soil to the surface, contributing an estimated 1 tonne pe
year to the fertile topsoil layer. Under agricultural conditions, it takes approxima
500 years to form 25 mm of soil, whereas under forest conditions it takes
approximately 1000 years to form the same amount of soil.

Composting
stabilizes
nutrients, and
reduces volume
of material
applied to fields

The major groups of organisms that help erhvaw materials to compost are
bacteria (excellent decomposers), fungi (highly effective in tackling woody
substances), and actinomycetes (technically badtéhiay thrive in aerobic, low
moisture conditions).
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Regulation of pests and pathogens

Savice

Detail

Healthy
crops

A diverse biological community in soils is essential to maintaining a healthy environn
for plants. There may be over 100,000 different types of organisms living in soils. C
those, only a small number of bacteria, fungseicts, and nematodes might harm plants
any given year. Diverse populations of soil organisms maintain a system of checks &
balances that can keep disease organisms or parasites from becoming major plant
problems. Some fungi kill nematodes and othdtsnisects. Others produce antibiotics
that kill bacteria. Protozoa feed on bacteria. Some bacteria feed on harmful insects.
protozoa, springtails, and mites feed on diseasesing fungi and bacteria. Beneficial
organisms, such as the fungus fidderma and the bacteria Pseudomonas fluoresceng
colonize plant roots and protect them from attack by harmful organisms. Some of the
organisms, isolated from soils, are now sold commercially as biological control agen

Pathogen
control

In the processf decomposition, soils render harmless many potential human pathogg
waste and in the remains of dead organisms. Soil organisms produce potent antibiot
compounds, such as penicillin and streptomycin, manufactured by a soil fungus and
bacterum, respectively.

Soils managed organically host a higher occurrence of fungi potentially antagonistic
plant pathogens than do conventionally managed soils.

Earthworms remove plant litter from the soil surface (this can have pest/disease con
effects particularly in orchards).

Earthworms also quickly break down manure in pastures, recycling nutrients, and re
fly reproduction sites and internal parasite larvae levels in grazing livestock.

Aerial
insect pest
control

A single bat catches astimated 3,000 insects per night. Swallows catch insects in 0
areas. Yellow warblers catch all types of insects including those considered to be ps
Dragonflies and damselflies are major predators of mosquitoes, which prey on farme
Downy woalpeckers consume large numbers of insects including corn borers. Flicke
insects of all types and feast on grasshoppers in late summer. Habitats that harbour
diverse beneficial predators include forest groves and hedgerows.

Rodent
pest
control

Owls and hawks and other birds of prey that also depend on proximate forest habita
valuable for controlling rodents

Biocontrol
of crop
pests

Approximately 99% of pests are controlled by natural enemy species and host plant
resistance. Each inseagt has an average of-18 natural enemies that help to control

A full-grown ladybird beetle larva can consume about 50 aphids daily. An average f
will eat at least 2,400 aphids before she dies.
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Maintenance of water quality and quantity

Service Detalil
Improved water | Erosionprevention effects of the soil biota include improvements in soil
infiltration in aggregation, prevention of surface crust formation, and increase in water infiltr
soil and erosion | capacity.
prevention 9 Introduction of earthworms has produced a 100% improvement in the rate ¢
water infiltration in pastures that previously had no earthworms.
1 By contrast, chemical elimination of earthworms has doubled the amount o
annual runoff from a ¥lope.
Hydrological This function of maintaining the water table, slowing percolation of precipitatior|
cyde filtering wastes before they get to water bodies, water purification, and transpir

maintenance

is provided by a host of plants and organisms.

Resistance to
droudht stress

Studies found that speciesh pasture production dropped by 50% during a drou
compared with a 92% drop in production in spegiesr pastures.

Species indicate
health of the
environment

In many places, the numbers of amphibians have uaderdramatic reductions
during the 1990s. Practices such as draining marshes and meadows, and cutti
forests often result in a loss of amphibian habitat. Acid rain and other types of
pollution also reduce breeding success. Amphibians live both on larid aater.
They have a moist, permeable skin and quickly respond to changes in the qual
air and water. Amphibian populations are excellent indicators of environmental
stress and should be monitored with care. Examples of amphibians include fro
toads, and salamanders. Maintenance of wetlands and riparian zones on farms
provides habit for such amphibians.

Degradation of
chemical
pollutants

Biological treatments, which use microbes and plants to degrade chemical mat
can both decontaminate pattd sites (bioremediation) and purify hazardous was
in water (biotreatment). Biological methods are often more effective than physi
chemical, and thermal methods, because they convert the toxin to a less toxic
substanc@ rather than transfeng the pollutant to a different medium.
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Other Ecological Services Associated with Biodiversity

Service Detall

Pollination Pollination by a host of different organisms is very valuable. Although
many major crops are setir wind pollinated, othenequire and benefit
from insect pollination to increase quality or increase yields.

Wild food Food gathered from necultivated species such as berries, fiddleheads
forest tubers, ferns, seaweed, maple syrup, and variousamah forest
products can autribute significantly to our diets, and to national income

Pharmaceuticals | In the U.S. pharmaceuticals from plants have an estimated value of $2
from plants billion (1997 US dollars) (equivalent to $27.4 billion in Canadian dollar
Bhutan is knowrfor its rich variety of medicinal plants, which are key
components of the country’s biodiverse plant life.

Medicinal benefits | A diversity of vegetation in pastures can be helpful to livestock that
to livestock selectively graze certain plants for theirdiwinal benefits and/or mineral
concentration.

Maintenance of Soil organisms produce sticky substances that help bind soil particles
soil structure together, stabilizing soil aggregates, and thus contributing to good sail
structure. A good soil structiincreases water filtration into the soil ang
decreases erosion.

Carbon Conversion of cultivated land to productive permanent pastures results
sequestration 176 tons of CPbeing removed from the atmosphere and stored in soil |
had a significant ontribution in an era of climate change, and one that
direct economic value as a carbon credit under the Kyoto Accords.

Sources for Tables 6 and 7: Scott, Jennifer. Soils and Agriculture Accounts. GPI Atlantic.

2.2 Crop diversity in Samdrup Jongkhar
2.2.1 Overview

Bhutan is largely an agrarian country and agriculture remains the main source of
livelihood for its citizens despite the fact that only 8% of the total land area is used for
cultivation. According to the National Statistics Bureau, in&8g@riculture contributed
9% to the national GDP, down from 11% in 2004. In Bhutan, agriculture also provides
employment for 65% of the labour forte.The economy of Samdrup Jongkhar is based
overwhelmingly on subsistence agriculture, with agriculageaunting for 83% of the

cash income of rural households in 2683,

Samdrup Jongkhar is classified as part of
lowest altitude, warmest weather, and most rainfall in the country, averaging between
3,9004,600 mm peyear (though Samdrup Jongkhar itself averages 5,300 mm/$&ar).

12 statistical Yearbook 200ational Statistics Bureau. Table 14.1. This does not include livestock.
?2RNR Census, 2009.

123 statistical Yearbook 2009. National Statistics Bureau. Table 5.6. Range is based on rainfall amounts
measured at existing stations in Airong, Dechenling, andaflemg in 2008. According to
http://www.samdrupjongkhar.gov.litie average annual rainfall is in Samdrup Jongkhar is 5,309.4 mm.
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http://www.samdrupjongkhar.gov.bt/

Shifting cultivation (Tseri, or O0slash and
primary agricultural land uses in the Wet Subtropical Zéhe.

Typical hiIIse rm atsng, Orong Gewog '

Of the roughly 36,008° people who live in the dzongkhag, 71% live in the rural areas
and 29% live in the urban areas. Samdrup Jongkhar has 12,531 ha of arable agricultural
land, of which the vast majority (80%) is classified as dry land, and about 1&%t as

land and 3.4% as orchartfS.

Cereals and horticultural crops predomidateereals are cultivated on both wet land
(irrigated) and dry land, while horticulture (i.e. vegetables, pulses, spices, oilseeds and
fruits) is produced exclusively on dry lande(iland that is only rain fed).

Wet lands are terraced fields traditionally irrigated and used mainly for paddy cultivation.
Dry lands are characterized by steeper slopes and mostly occur where the scope for
irrigation is poor. This category of land ismarily used for growing food crops such as
maize, wheat, buckwheat, millet, and horticulture crops. Another important category of

124RNR Sector Tenth Plan (20@013).

PAccording to Bh alteisrpépslatiendiguie is based Grewhexer people are registered

as living for Census purposes. He says that in reality the number of people who actually live in Samdrup
Jongkhar is much lower. Information provided at the May 19, 2011 presentationDoith&JI Profile

study held at Deer Park Thimphu.

126 At the national level, data from the RNR Census revealed that, in 2008, wet lands accounted for 21% (or
19,521 ha) of the total agricultural land holdings of 94,903 ha, and were owned by 52% oflthe rura
households; dry land accounted for 69% (65,665 ha) owned by 86% of the rural households, and orchards
accounted for 10% (9,714 ha) owned by 17% of the rural households.
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l and is Aorchardo (or Acash crop |l ando) and
Agricultural production is generally lited by the landscapemuch of which is both
steep and rugged’

The most commonly grown crop in Samdrup Jongkhar is maize, followed closely by rice
paddy (See Figure 3 below). As doubl®pping is possible due to the warm climate,

many farmers do doublerop maizet?® Wet lands are primarily utilized for rice paddy
production. Other agricultural land uses in the region include nut and citrus orchards,
livestock (cattle and poultry), and dry land farming including pastures, crops such as
cardamom and gingemd tree crop$?

Figures 3 and 4 below illustrate the dominance of the maize and paddy crops both in
terms of the area dedicated to growing them and the yield (kg/acre) of these cereals, when
compared to the other crops. It is noteworthy that Figure 3ateia sharp increase in

the area of rice paddy and other cereals, and a contraction in maize area (though maize
still remains the dominant crop). This may reflect changing consumption preferences for
rice over maize. Note that in 20@906 there were dafar foxtail millet (170 acres

grown), finger millet (465 acres grown), and mustard (230 acres grown). However, 2007
data for these crops were not readily available, so it was not possible to make any
comparisons or to assess trend lines for these crops.

As can be seen in Figure 4 below, in 2007 paddy and maize have the highest yields
compared to other cereal crops grown in the district. Data from2006 indicated that

there was also some foxtail millet (260 kg/acre), finger millet (31 kg/acre), artdnohus

(341 kg/acre) being grown. However, as previously stated, 2007 data for these crops was
not readily available.

27RNR Census, 20009.

2According to Bhutanoés Audi dop manggpasefceps,butihisisnos possi b
longer done. He says this practice should bietreduced, and that crop rotation can be very beneficial in

contributing to soil fertility.

129 Statistical Yearbook of Bhutan. 2009. Agriculture section. NationaisSts Bureau.
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Figure 3. Area of cereal crops grown, Samdrup Jonghkhar, 2062006 and 2007

Bitter
Buckwheat

Sweet

Buckwheat

Barley

@ 2007
8 2005-200

Wheat

. 5,045
Maize 5627

Paddy

o 1,000 2,000 3,000 4,000 5,000 6,000

acres

Sour@: Dzongkhag Agriculture Sector, 2009; Dzongkhag Agriculture Sector, 2006.

Figure 4. Yield of cereal crops (kg/acre), Samdrup Jongkhar, 2007

Bitter Buckwheat

Sweet Buckwhea

Barley

Wheat

Maize 7,458

Paddy 7,758

0 2,000 4,000 6,000 8,000 10,000
kilograms per acr

Source: Dzongkhag Agriculture Sector, 2009
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According to RNR2009 Census agriculture statistics for 2008, the most important
vegetable production in Samdrup Jongkhar was potato (1,443 mT) followed by spinach
(365 mT), radish (356 mT), chilis (265 mT), pumpkin (154 mT) and onion (70 mT).
Other vegetables grown in thestrict are tomato, cabbage, broccoli, squash, carrot,
cauliflower, turnip, and asparagti8 However, their production is very minimal.

I n terms of spices, in 2008, Samdrup Jongkha

mT), 5% of the garlic (102 mT), dr2% of the cardamom (17 mT).

Il n 2008, Samdrup Jongkhar produced 9% (372

10% of the peaches (100 mT), 6% of walnuts (20 mT), 7% of bananas (162 mT), 11% of
mandarins (4,048 mT), 2% of pears (21 mT), 4% of maf@osnT), and 4% of plums

(16 mT). Other fruits present in the region are apple, passion fruit and persimmon.
However, their production is very low.

Table 8 below presents the 2009 crop data for each gewog in Samdrup Jongkhar. It
illustrates which cerealsegetables, pulses, and oilseed crops are grown in each gewog
as well as the types of frditearing trees that are present. It should be noted that Samrang
has the least number of crops or fiogtaring trees. While the reason for this has not been
invedigated for this study, it is likely related both to the very small population remaining
there (21 households) as well as the severity of crop raiding that these households
experience?*

According to the RNR 2009 Census, in the dzongkhag as a whole,faB&mdrup

Jongkhar households own land, although this percentage is much higher than that from
the 2005Population and Housing Census of Bhutan and the 2007 B¥S8e RNR

2009 Census also reports that in Samdrup JongRBB&b of households own wet land,

87% own dry land, and 24% have orchards. Approximately 27% of the rural households
own between 3 and 5 acres of land, 24% between 1 and 3 acres, 24% between 5 and 10
acres, 18% less than one acre, and 8% own more than 10 acres (see Figure 5 below).

130 Renewal Natural Resources (RNR) 2009 Census, Ministry of Agriculture & Forests, 2010.
http://www.rnrstat.bt/csbhutan/index.asp?cont=Showltems.asp&catid=8&type=doc

131 The issue of cropaiding by elephants in Samrang is discussed in metaldn Chapter 1 (Food
Security) under the suieading ofObstacles to Achieving Food Security.

132RNR 2009 Censu©p cit. Table 15. However, data from 2007 BLSS, as reported in Section 1.3.8
above, show that abo68% ofhouseholds in Bhutan own lanidcluding 82% of rural householdsnd
data from the 200Bopulation and Housing Census of Bhutan (PHCB) shovathait &% d households
in Bhutan own landin Samdrup Jogkhar, the PHCB shows that%&f households own lan&easons
why the RNR Census tmare so much higher thdata fromthe other two surveys are not known.
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Table 8. Crops and fruit-bearing trees grown in Samdrup Jongkhar by gewog, 2009
CROPS GROWN Gewogs in Samdrup Jongkhar

Cereals
Pulses
Oilseeds
Vegetables

Martshala
Gomdar
Serthi
Lauri

PADDY
MAIZE

WHEAT
BARLEY
FINGER MILLET
FOXTAIL MILLET
SWEET 3
BUCKWHEAT
BITTER
BUCKWHEAT
RAJMA BEAN
MUNG BEAN
SOYA BEAN
OTHER BEAN
MUSTARD
GARLIC
ONION BULB
GINGER
ASPARAGUS
CARDAMOM
CHILI

CHILI DOLAY
CABBAGE
CAULIFLOWER
CARROT
RADISH
TURNIP
BEANS

PEAS
TOMATO
POTATO
EGGPLANT
GREEN LEAVES
BROCCOLI
CUCUMBER
PUMPKIN
SQUASH
OKRA
GOURDS
WATERMELON

242 pewathang
21 \Wangphu
242 phytshothang
2 Samrang
242 | angchaphu

22 Orong

Qe | an
Q| an

oY pemathang

Qn

Q| Qv Q| Q| Qe

Qan
Qan
Qan

| Qe

Q| Q| Q| Q2 Q| Q| Qe

Qn|an

Qe | an

Qan

Q| QO Q| e
Q| QO Qe

Qan

Qan

an
an
an
QD

Qan

Qan

Qan

an| an| an| an
an

an

Q| Q| Q| Qe|an|an
Q| Q2| Q| Q| Q| Q| Q| Qn
Q| Qe | an

Q| Q| Q| Qe

Q| Qe | Qe Qe | Q| Q| Q| Qn
Q| Q2| Qe Qe | Q| Q| Q| Qn
Q| Q| Q| Q| Q| Q|| an

an| an| | Q|| e
an| an| an| an

Q| Q2 Q| Q| Q| Q| Q| Q| Q| Qn

Qan
Qan
Q| an

Qan

Qan

an| an|an|an

Qn | an
Qe[ Qn

Qn | an
Qan

Q| Q| Q| Q| Q| Qe

Q| Q| Q| Q| Q| Q| Qv | Q| Q| Q| Q| Q|| e
S s

Q[ Q| Q| Q| Q| D Q| Q| Q| W Q2| Q2| Qe

Qan

Q| Qn

Q| Q| Q| Q| Q| Qrf Q| Q| Q| Q| Q| Qn

Q| Qe | Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Qe

Q| Q| Q| Q| Q| QD Q| QD Q| Q| Q| Q| Q| Q| Q| Q| Q2| Qe
Q[ Q| Q| Q| Q| QD Q| Q| Q| Q| Q| Qrf Q| Q| e

Q[ Q| Q| Q| Q| Q| Q| Qe

Q| Qe | Q| Q| Q| Qrf Q| Q| Q| Q| Q| Qn

Q| Q| Qn
Q| Q| Qn

an
n
Q
Q
an

Q| Q2 Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Q| Qe

Q| Qn
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Table 8 continued:

FRUIT -BEARING TREES

Martshala
Samrang
Gomdar
Serthi
Lauri

an
an

MANDARIN
MANGO

PEACH

PEAR

PLUM

GUAVA
BANANA
ARECA NUT
PASSION FRUIT
WALNUT a
PERSIMMON a

TREE TOMATO a |a a a |a |a
SourcelRNR Statistics and Agriculture Statistics Database, 2009

21 pemathang

Y pewathang

oy Y phytshothang

oy oy U \Wangphu

an | an|an|an

an

Q| Q| Q| Q| Q| | e OI’OI’lg

Q| Q| Q| Q| Q| D Qe
Q| Q| Q| Q2| Qe

Q| QO Qn
| Qe

Q| Q| Q2| Qa | Qe f Qe | Qe | Qe Langchenphu
an|an

an | an |
an|an|an
an|an|an

Qan

an
an|an
an

an| an|an

Figure 5. Land ownership by size categories in Samdrup Jongkhar, 2008

more than 10 less than 1
acres acre
8% 18%

5-10 acres
24%

1-3 acres
24%
3-5 acres
26%

Source: RNR Census 2009. Table 19.

In 2008 at least 58% of the households had cultivated their own land, 6% of the
households had leased out land, nearly 10% had leased in, and 27% of the households

had left their land fallow.

Land is being left fallow for two main reasons: it is situated toafay from the house
(as reported by 36% of households that had left land fallow) or crop raiding by wild
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animals has made it too difficult to cultivate successfully (35%). Other reasons given
were lack of productivity of the land (12%), lack of irrigati(x %), or slope being too
steep for cultivation (6%

As previously noted, both existing data for Samdrup Jongkhar and subsequent field
research indicated that essentially two cereal é&apaize and paddy are being grown

in sizable quantities throughbihne district->* Thus, Figures 3 and 4 above illustrate the
dominance of the maize and paddy crops both in terms of the area dedicated to growing
them and the yield (kg/acre) of these cereals when compared to other crops. In addition,
citrus was the mainash crop /export followed by ginger, potato, and cardamom.

Vegetable production is very limited and, while a wide variety of vegetables is grown in
kitchen gardens, they are mainly for personal consumption and rarely sent to market.
Thus almost all vegetés bought in stores are from India.

Despite the fact that there is great deal of room to inci@apediversityin the district, it
should be noted that tmatural floral biodiversityof the region is enormous. The
biodiversity present in the dzongkhlags both regional and global importance, and the
agricultural diversity, which includes the cultivated crops and their varieties, must be
seen as a suet of this overall biodiversity’>

According to the Na tPlaot@enktic Besones ofBleutarthe t y Cent r
people of Bhutan depend on agpiodiversity for a number of social, religious, cultural,

and economic activities, as well as for ecological conservation. The main uses are food,

animal feed, income generation, timber/fuel, traditionatlitine, religious offerings,
exchange/barter/qgifts, handicrafts, fencing, traditional satiiiral use, soil and water

conservation, and ornamental vafde.

I n terms of c¢crop diversity, cultivated vari e
varietes 0 and Atraditional/ farmersddo varieties.
scientific breeding and are often characterized by high yield and a high degree of genetic

uni formity. Farmersd varieties (aceding referre
or selection carried out by farmers. A number of benefits deriving from the use of

landraces have been documented, including:

1 They help to provide stability to the farming systems at local, regional, and
national levels by levelling yield variali§i through the cultivation of a wide
range of crops and int@rop diversity. This is because a temporarily lovield
of a particular variety or croulue to pests, disease, weather, or other causes, is

133RNR Census, 2008.

1341t should be noted that it was beyond the scope of the field research to determine which varieties of
maize or paddy were being grown. According to the NatiBiadiversity Centre, in Samdrup Jongkhar
there are 21 traditional varieties (landraces) of rice and 15 of maize. This does not include high yield
varieties (HYV) provided by the agriculture extension offices.

135 National Biodiversity Centre. 2008. Planef@tic Resources of Bhutan. Volume 1: Field Crops, 2008.
Ministry of Agriculture, Thimphu, p. xi.

1% bid., p. 3.
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compensated fdry maintaininga steady or higheyield of other varieties or
cropsthat are more resilient and resistant to the particular disturbance

1 Cultivation of a wide range of landraces also provides general insurance against
unpredictable environmental chandes particular concern in an era apid
global warming and climate change that is already affecting rainfall, temperature,
and weather patterns.

1 Overall, agricultural biodiversity has been demonstrated to be the surest insurance
against natural disaste'r¥.

Despite all of these benefitgop biodiversity in Bhutan is being depleted at an-ever

increasing rate due both to increasing population and to economic and technological
changes. According to Bhutanés National Bi od
the main driving forces behirgknetic erosion in crops in Bhutan:

Displacement of indigenous landraces by new, genetically uniform cultivars
Switch from diverse traditional systems to few market oriented cash crops
Environmental degradation and destruction of habitats due to urbhanizat
Wild animal damage

Droughts/ untimely rain/ shortage of irrigation facilities

Banning of shifting cultivation

Low yields

Land clearing/ landslides and habitat loss/ soil erosion

Shortage of labour

Change of food habits

=4 =4 =4 -8_9_49_9_95_2°_2

These findings are supported duyr field research in Samdrup Jongkhar. In many of the
villages visited, farmers noted that the crops grown by their grandparents were no longer
grown because they required more labour and produced less in terms of yield. Farmers
also noted that their tast had changed, and now they preferred to eat rice as opposed to
maize and some of the other traditional grains that would have been grown in the past.
Many farmers also noted that they were provided with seeds by the agriculture extension
offices and thathese high yield varieties replaced some of what was grown previously.
However, as the NBC study notes, the replacement of landraces with these high yield
varieties could pose a greater risk of crop failure in the future.

Accor di ng Plant Gelete RES@®ICEs sf Bhutahere are 21 traditional
varieties of rice in Samdrup Jongkhar. A great deal more study needs to be done in
Samdrup Jongkhar, in cooperation with the National Biodiversity Centre, to ascertain
which traditional varieties (landras) are increasing and declining in quality and
gquantity, and which to target in the future in terms of increasing biodiversity in crop
production in the district.

37 bid., pp. 3 4.
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2.2.2 Forgotten foods

During field research, the most commonly citecjotten foodsvereyangra (foxtail

millet), brayma (bitter buckwheat), chira (little or common millet), kongpu (finger

millet), memba (mustard oil) and mo (amaranthus). However, it should be noted here that
a limited amount of information on this important subject was deltein field research,

and further investigatian especially to assess the feasibility oimtroducing traditional

grains that are no longer or only rarely gr@dms very much needed as part of the

Samdrup Jongkhar Initiative agriculture wdrk.

Womerharvesting finger millet (kongpu) in Dungkarling, Phuntshothang

138 For an extensive study on the subject of crop biodiversity and landraces in Bhutan, please refer to the
National Biodiverdi y Centred6s study on Plant Genetic Resources.

70



Buckwheat (brayma) growing in Orong Gewog

According to the NBC, foxtail millet has the longest history of cultivation among the
different traditional varieties of millet. It is cultived as a rakfied spring and summer

crop on dry land, and can be intercropped with m&iZeittle or common millet is

cultivated on a very small scale and is similar to foxtail millet. Both millets were a
common crop in shifting cultivation and were mosteoaonly consumed as porridge, and
together with rice and maize. It is also used for making ara, bangchang, and changkay
(alcoholic preparations). Finger millet is widely adaptable to a variety of elevations. It too
was cultivated on dry land and was commath shifting cultivation as either a sole crop

¥According to Bhutanés Auditor General, a farmer tol
burn, fox millet no longer grows. Information provided at May 19, 2011 presentation of the Draft SJI
Prdile study held at Deer Park Thimphu.
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or intercropped with maize, amaranth, or legumes. According to NBC, it is consumed in
the form ofkeptang/roti(traditional pancakes) artkngo ¢ooked flour). Most

commonly it is used to make ara and usedmasal feed. It is also considered one of the
nine components drunagu (ine different types of crops) for religious

performances?®

Bitter buckwheat (brayma) is an important staple crop in higher altitudes where maize

and paddy don 6sbwidely adapted tB grawing at varyirsg alatudes,

including in Samdrup Jongkhar Dzongkhag. It is a dry land crop. Where it is grown as a

staple crop (particularly in Bumthang), it is used in the forrkhaili (pancakes)dengo

(cooked flour), angbuta, (noodles). Based on NBC information, it appears that sweet
buckwheatBremo)i s al so one of the O0forgotten foods:¢
was not mentioned in any of the field visits.

Mustard is cultivated for its seeds for extraction of edibleanitl also grown for

livestock as grains and oil cakes. Oil seeds are also one of the nine components of

Drunagufor religious performances and can also be used for lighting. According to

Kunzang Choden, there are two types of mustamthite and blac& and blazk is used

mainly for consumption while white mustard is often used for ritual or healing purposes.

Traditional methods to extract mustard oil are very labour intensive. Seeds are first

pounded and then steamed. Grain is then put into a tightly woven bdrabket and

pressed with weights to expel the oil, which
time mustard oil was the most common medium for cooking and lighting.

Amaranthus (mo) grains are also known as a food crop in Bhutan, though the plant is

often grown as an ornamental. It is used in eastern Bhutan to make ara and it is also

cooked with rice. According to the NBC, @ama
food security as it is easily harvested, produces lots of seeds to be used asgrains,

highlyltéc‘)zlerant of dry areas and contains large amounts of protein and essential amino

acids. 0

In Orong Gewog, when villagers were asked what their grandparents would have eaten or
grown before access to the Indian food market, they said their gramdp relied more

on wild plants such as forest tubers and ferns, and also more on drying of vegetables to
last during the periods when the climate was not amenable to the growing of food. They
said that today, fewer villagers engage in collection ofstgpeoducts for food because

access to the forests is restricted by the government. In Brongshing village in Gomdar
Gewog, villagers also reported use of vegetables from the forest: Nakae, Damroo, wild
mushrooms, as well as wild bananas.

140 National Biodiversity Centre, op. cit., pp.-43.

141 KunzangChoden. 2008Chilli and Cheese. Food and Society in Bhutafhite Lotus Press. Bangkok,
p. 144,

142 National Biodiversity CentreQp. cit, p. 65.
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According to Kunzang Choden:

There is an inevitable trend that as we adopt and adapt new foods and food habits

we are inclined to forget our traditional and indigenous foods. This trend is

accelerated by the high rate of urbanization and the growing cash economy

empowenng consumers to choose and buy rather than depend on local
productse. Many people associate eating W
backwardness and poverty. Consequently we have forgotten many of the plants

eaten by our parents and ancestdts.

For further infomation on traditional landraces and crop biodiversity in Bhutan, please
consult the work of the National Biodiversity Centre, which has done extensive work in
this field. That work includes an inventory of plant genetic resources in the country,
documentig where they exist and to what extent, and setting up a base line for genetic
erosion assessment in order to monitor these trends at the community level. It will be
advisable for the SJI also to monitor those trends in Samdrup Jongkhar.

2.2.3 Nonwood forest products (NWFP) as food and medicinals

On one of our visits to the Chokyi Gyatso Institute in Dewathang there were several

monks preparing a fiblessed medicine peal o fo
manager of the monastery, Ugyen Wangchuk, uslthat at one time the more than 30

ingredients for this medicine were collected manually in the forests. Now the monks buy

all the ingredients and dry them, and then place them in a folded blanket to roll and mix

the herbs.

' Based on information
~gatrered during a number
- of village visits, when
people become ill, they
tend to delay visiting the
hospital. Instead, they
perform rituals and consult
healers, and then only go
to the hospital if it is still
. necessary. The healers
I often use plants from the
jungle nearby. In
. Samdrupgatshel one

vill ager said: #dAln
. : s we didndt have hoscg
Monks at Chokyl Gyatso Institute, Dewathang we used to collect 30 to 40

fibl essed mec

143g“52f“qc@‘3?” pﬁlg?e ndrup. 0
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varieties of herbs in thé"Imonth and we used them. But because now we have hospitals
we dondt use as much. o

According to the Samdrupongkhar District Agriculture Officer, in Samdup Jongkhar
there is emphasis on the following NWFP:

1 Chiratai a medicinal herb used for cough/colds. Lauri Gewog residents are
engaged in collecting Chirata fr-om | ocal
man to sell the product to India (Calcutta, Delhi, Mumbai). Many people in Lauri

Gewog, who have no road or electricity, depend purely on this NWFP.

Cane (used for basket weaving)

Rubia cordifolia (red /orange dye)

Other NWFP in Samdrup Jongkhar includar anise, wild ginger, pipla (black

pepper), wild potato, wild ferns, wild mushrooms, daphne (paper). At present the

main market for these NWFP is India, but residents also supply to Bio Bhutan and

the domestic market.

= =4 =4

In Bhutan, a number of medicindbpt species have a considerable international market
value. Among these are Agarwood (Aquilaria agallocha), Rauvolfia Serpentina, Tshe
(Ephedra gerardina), Himalayan Yew (Taxus Baccata), Chutsa (Rheum Nobile), Chumtsa
(Rheum Accuminita), Kutki/Putishind’(corrhiza Kurroa), Pangpoi (Nardostachys
Jtamansi), Tsenduk Rig (Aconitum spp.), and Ya@sabu (Cordyceps Sinensis). All

are in high demand for pharmaceuticals. A renewed interest in traditional medicine in
Asia, and the introduction of health foodsgarope and North America, have provided
new outlets for many botanical products. Over 400 such botanicals are used
commercially in Western Europe, with Hamburg as the centre for the trade. Of the
Western nations, the United States is the major importeedicinal plants. Japan is the
major importer among Asian countri&s.

Il n I ndi abds B wher topographyahd clinata aressimilar to some parts of
Samdrup Jongkhérthe indigenous knowledge dhidyas(traditional healers) was
studied. A surveynterviewed 60vVaidyasand compiled descriptions of 135 herbal drugs,
which were used by them for curing 55 types of ailments. This study might provide a
relevant point of reference for further SJI investigation, and a potential model for a
Samdrup Jongkhatudy on medicinal herb potential in the dzongklag.

A full discussion about NWFP is beyond the scope of this report, but here we will touch
on the one NWFP that is of immense importance in Batlre poorest and most remote
gewog of the distrié& Chirata More information on NWFP can be found in the chapter
on Marketing below, as well as in tBackground Statistical Materidbcated at the end

of this study.

144 Raling Nawang, Project Manager Integrated Forest Management Project, Bumthang, The Royal
Government of Bhutan

145 Chandra Prakash Kala, Nehal A. Farooquee, and B.S. Majila. R@i§enous Knowledge and
Medicinal Plants used by VaidyasUttaranchal, India.G.B. Pant Institute of Himalayan Environment
and Development.
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According to the-lora of Bhutan 19 different species of Swertia are found in the
country**® Themost commercially valued species with high demand in the international
market is Swertia Chirayita or Chirata. In Bhutan, it grows most abundantly in Lauri
Gewog, Samdrup Jongkhar. The plant is well known for its very bitter taste and its
medicinal valueAll parts of the plant including leaves, flowers, roots, and stems are
used. Chirata is used for numerous purposes, including reducing fever, burning of the
body, and pain in the joints. It helps to get rid of intestinal worms and skin diseases, and
is used to ease constipation, urinary discharges, ulcers, stomach aches, asthma,
bronchitis, and leucorrhoea. It is also used as a breath refresher and to reduce vomiting
during pregnancy. Traditional Bhutanese medicine also uses Chirata for blood
purificationand to cure common colds, gout disease, and even diabetes and malaria.

The plant grows at an altitude of between 1,900 and 3,000 metres and it can be found
adjacent to different villages, especially in areas where shifting cultivation was formerly
practced. Farmers collect the entire plant during the months of Decelabeary. The
existing populations of Chirata are reported to be diminishing. In 2006, farmers in Lauri
claimed that 6 years previously it was possible to collect 20 metric tonnes. Thstharv
now less than 5 metric tonnes.

These official data are supported by our own interviews. The villagers of Lauri, where
Chirata is grown and coll ected, say that the
the past we used to fetch about 2 to 3itc k s , but now i tdéds hard to

Villagers say the decline in production is because of government regulations banning the
practice of tseri (slash and burn agricul tur
the environment and therfestry department tells us not to burn the field. But the Chirata,

the production of Chirata, is good when the field is set on fire. The seed of this Chirata is

like the soil, very small. And when we set fire, the leaves of Chirata are burned, which

tumst o seed and that is taken by the wind and
done in this area, perhaps by the MoA. There is an argument that if practiced correctly, in

a limited way, Tseri could be a net benefit to the region.

The sale of Chirataigcu c i a l for the villagers of Lauri
people here and we have children studyingé.
rice, we need it.o The price of the Chirata
260/kg.

However, during SJI farmer trainings in Dewathang in February, 2011, to which several

Lauri farmers came, one Lauri villager remarked that middlemen take most of the profit

from the Chirata sales while Lauri villagers receive only a fraction of thedpantt r u e

market value. This is another key area for investigatistnether some form of Chirata

mar keting cooperative i n Lauri mi ght help 1in

148 Flora of Bhutan1987.Royal Botanic Garderkdinburgh, Scotland.
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by reducing reliance on middlemen and external traders. Increasing tleeovalles per
kilogram sold would at least partially compensate for the overall decline in quantity
collected.

2.2.4 Chemical use in Samdrup Jongkhar

(Note that some of the following materials also appear in Section 1.3.4 above, but they
are repeated hre because they are relevant to this section of the Profile and because we
assume this report will be used in encyclopedic fashion to look up information section by
section rather than read cover to cover.)

Artificial fertiliser use

According to the Rerveable Natural Resources Census (20@8)myard manure (FYM)

or cow dung and chemical fertilisers are the two major sources of soil nutrient for crop
production in Bhutan. Gasa Dzongkhag has the highest (91%) and Zhemgang Dzongkhag
the least (19.7%) propion of households applying FYM. In 2008, as noted earlier,

34.5% of households in Samdrup Jongkhar applied 1,237 MT of organic fertilisers,
compared to 64% of households in Bhutan overall. This quantity in Samdrup Jongkhar
corresponds to only 2% of thetabFYM applied in the whole country. In terms of

chemical fertilisers, 76 MT were applied by a total of 10% of households in Samdrup
Jongkhar (see Figure 2 in Section 1.3%).

When fertiliser use is analysed by gewog, it appears that Serthi has thedewestage

of households using organic fertilisers (0%) followed by Martshala (1.9%), Langchenphu
(3%), and Dewathang (4%). Orong has the highest percentage of households applying
organic (farm yard manure) fertilisers to their fields (64%) followed toynfshothang

(60%) and Gomdar (54%). In terms of chemical fertilisers (i.e. urea), as noted, only 10%
of households overall in Samdrup Jongkhar apply these to their fields. But the highest
using chemical fertiliser gewogs are Lauri (28%), Orong (15%)Gorddar (14.7%)

(See Table 4 in Section 1.3.4). As noted earlier, it is noteworthy that Orong and Gomdar
Gewogs have among the dzongkhagods highest us
fertilisers, so this gewog comparison may have more to do with fertissealtogether

than with gewogbased proclivities for organic vs chemical proddéts.

Our field research to date supports the official data on fertiliser use. Village after village

reported that at one time the farmers did use urea, but observed thatedresthe

deterioration of the soil and therefore stopped using it. For example, village spokespeople
from Langchenphu Gewog remarked that urea us
they no longer used it. They were also advised by their AgrreuliMtension Officer to

use cow dung instead.

Villages in Gomdar and Wangphu Gewogs reported the same. One villager from
Wangphu village reported: ANow we donot use

4TRNR Census, 2009.
148 | pid.
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We left it because it makes our soil harderribgiour first time when we used urea,
production was very good. But coming to the next year, we could see production
decrease, so we came to know it is very

In the village of Martang a onehour walk from the raiand within the Dewathang
Gewod villagers reported that they did use urea in the maize fields in the past, but the
Agriculture Extension Officer advised them to stop. They observed that with the use of
urea, soil fertility decreased the following yearviNthey say they use only cow dung,
both fresh and dried, on their fields.

In addition to the negative effects on soil quality, and as noted above in Section 1.3.4,
urea inputs also add to the costs of farming. According to Dr. Vandana Shiva, when the
farmer buys his seeds, invests in machinery, and purchases inputs of fertilisers and
chemicals the cost of production can be 10 times more than what the farmer could ever
earn from the produce itself. Dr. Shsiva
a case in point: In the first year the farmer might use 1 bag of urea and get higher crop
yields that fatten his initial profit margin, but in year two he will require 2 bags and so on
to compensate increasingly for the ever more nutdepteted soiland in an effort to
maintain yields that the degraded soil itself will no longer support. In this way, farm input
costs keep going up, she says, to say nothing of increasing unit prices for fossil fuel
based farm chemicals. Once the cycle of chemical dddibegins, she points out, it
becomes increasingly difficult for farmers who have been lured by initial promises of
higher yields to wean themselves off those chemicals.

Dr. Shiva notes that urea destroys the natural working of thée esgentially kiing the

soil organisms that are the source of real soil fertility. As a result, the essential work of
these organisndsto aerate the soil and enhance its moisture carrying capasity
destroyed, resulting in soil compaction, and making the soil morelsakde . AThe
eventually loses its health and so the impact of using more chemicals is having less and
l ess benet9t, o she says.

mu ¢ h

says

oi |

I n some of Bhutands most remote villages, f a

had noticed these negative changethe soil after applying urea just one sedésenen

though these initial impacts were relatively subtle, and in many cases decided to stop urea

use even before being advised by the agriculture extension officer (AEO) to do so. This
illustrates the value @nmportance of traditional knowledge and wisdom, and is a
testimonial to the local rural insight and intelligence that can manifest in the absence of
outside interference. By stark contrast, the Indian agriculture colleges, in which
Bhutanese agriculturalfficials are often trained, are mostly dominated by Green
(chemical) Revolution dogma that modern, kigéld farming is not possible without
chemical inputs.

Dr. Shiva notes that organic alternatives do not trade off productivity gains. On the
contray, there are proven, effective, nohemical organic methods that can substantially

improve soil health by increasing the amount of organic matter in the soil. That, she says,

149From speech given by Dr. Vandana Shiva, JNP, Dewathang, December 0.7, 201
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will not only increase productivity, but in the winter months, when thereles ddin, the
soil will hold more moisture without any direct water inputs.

Pesticide use

Il n Bhutan government documents, pesticides
protection chemicals, o a terminology which
poisons with medicines. She argues that such terms should never be used by governments

or agricultural agencies, even though they might be used by the manufacturers of the
chemicals>°

In 2008, only 5.6% of rural households in Samdrup Jongkhar used pesgticipelying a
total of 6.3 mT. Paro had the highest percentage (68%) of rural households applying
pesticides totalling nearly 450 @ Tby far the highest total quantity of any dzongkhag,
followed by Punakha (48.5%), Thimphu (48.1%) and Wangdue (46.1%). In Gasa
Dzongkhag, whicls the most remote and least populated dzongkhag in Bhutan
(population less than 4,000), and which has eynorganic since 2004, there were no
pesticides applied in 2008 (see Table 9 below).

In Samdrup Jongkhar Dzongkhag, RNR Certata indicate that pesticide use is highest
in Orong (12.7% of rural households) followed by Gomdar (1130%gth large citrus
growing gewogs (see Table 10 below).

150 personal Communication with Dr. Vandana Shiva. December 17, 2010.
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Table 9. Pesticide use, by dzongkhag, 2008

Dzongkhags PesticideUse
Households | Quantity (mT)
(%0)
Thimphu 48.1 18.7
Paro 67.7 449.4
Ha 31.0 15.2
Chhukha 15.8 21.0
Samste 4.2 10.9
Punakha 48.5 28.5
Gasa 0 0
Wangdue 46.1 40.3
Tsirang 18.3 12.1
Dagana 16.1 12.0
Bumthang 15.5 6.5
Trongsa 13.9 4.2
Zhemghang 6.9 5.9
Sarpang 8.5 21.8
Lhuentse 9.9 5.3
Mongar 7.0 14.1
Trashigang 5.8 6.9
Trashiyangtse 6.2 4.2
Pemagatshel 6.4 6.7
Samdrup Jongkhar 5.6 6.3

Source: RNR Census, 2008. Table 5. Note: Numbers have been rounded.

Table 10. Pesticide use, Samdrup Jongkhar, by gewog, 2008

Gewogs Pesticide Use
Households | Quantity (mT)
(%)
SAMDRUP JONGKHAR 5.6 6.3
Dewathang 4.8 0.3
Gomdar 11.9 2.0
Orong 12.7 2.1
Langchenphu 3.0 0.3
Martshala 3.8 0.3
Pemathang 2.4 0.2
Phuntshothang 4.9 1.2
Samrang 0 0
Serthi 0.4 0
Lauri 0.7 0
Wangphu 2.4 0

Source: RNR Census, 2008. TabléNdte: Numbers have been rounded.
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Based on the Census data collected by RNR, Samdup Jongkhar appears to fare relatively

well in comparison to other dzongkhagsminimizing the amount and incidence of

poisons praying or use. According to the data fo
chemicals supplied to dzongkhags in 2@@®9, a grand total of only 95 kg/Litres were

supplied to Samdrup Jongkhar (see Figurelévie This includes: 77 kg/L of

insecticides; 7 kg/L of fungicides; 1.7 kg/L of rodencides; and 9 kg/L of substances that

are tertmexi dnd®@nNo her bi eésttides wereadistebutédt i des, or

Since the units cited in Tables 9 and 10 a&b@wT) are not the same as those used Iin
Figure 6 below (kg/L), it was not possible at the time of writing to reconcile the 6.3 mT
of pesticides used in Samdrup Jongkhar with the 95 kg/L supplied to the dzongkhag.

According to the RNR data, Thimphu, Pa¥éangdue, and Mongar had the highest
amounts of chemicals suppli@d,642; 3,887; 2,752; and 698 kg/L respectidelyery

much more thasamdrup Jongkhar (95 kg/litre). In fact, Samdrup Jongkhar had one of
the lowest amounts of these chemicals supplied: dbiding Gasa (which has been

fully organic since 2004 and which received no such chemicals), Samdrup Jongkhar had
the 8" lowest amount of chemicals supplied compared to all the dzongktfags.

151 Ministry of Agriculture. 2009 Statistics. Volume 1. Table 49.1. Plant Protection Chemicals Supplied t
Dzongkhags in Kg/Litres (2002009). Source of data is National Plant Protec@entre (NPPC), March
2010.

152 At the time of writing there were contradictory stories about the quantity of chemicals use® i©B4J:
article (ttp://www.kuenskenline.com/2010/modules.php?name=News&file=article&sid=166@bed

that Samdrup Jongkhar had tHeHghest use, based on data from the NPPC. It is not clear where these
data came from and why they do not correspond with the NPPC data provided idT.abtethe official
Ministry of Agriculture document noted above.
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Figure 6. Total chemicals suppliedo dzongkhags, kg/L, 20082009

Samdrup Jongkhpo5s
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Source: Ministry of Agriculture. 2009 Statistics. Volume 1. Table 494dnt Protection

Chemicals Supplied to Dzongkhags in Kg/Litres (20089) Source of data is National Plant
Protection Cen& (NPPC), March 2010.
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These data correspond with the findings from our field research, which found very little
reported ckmical use in almost all of the villages visited. In fact, it was observed that
most Samdrup Jongkhar farmers interviewed practiced organic agriculture by tradition.
Villagers reported that they might have used an insecticide once or twice on the advice of

the agriculture extension officer, but that overall their fields were cheifnezal This

bodes wel |

for

Samdr up

Jongkhar 6s

ntended

These findings are also confirmed by the Samdrup Jongkhar District AgriculturerOffic
who remarked tha relatively small percentage of Samdrup Jongkhar farmers use
chemicals, and that the majority of chemicals that are used are for citrus crops. He says
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that while there is no cleaut policy on organic agriculture/farming yet in Bang

presently most farms in the district are in fact organic. He says therei &® reQuests a
year for chemicals and these are mainly for large farms. Smaller farms handle pests by
traditional methods such as clean cultivation and hand picking of Dgdargest farms

in Samdrup Jongkhar are about 2 hectares (i.e. 5 acres).

In conventional or industrial agriculture, unwanted plants are often referred to as
Aweeds. ol n organic agriculture, however, the
the ceation of natural pest control agents and insect repellants. There are many plants

that can be used in this way, including Lantana camara, Parthenium cinererifolia,

Eupatorium sp, and Flame Nettle. According to Miguel Braganza of the Organic Farming
Assocation of India, who came to Samdrup Jongkhar in March, 2011, to conduct organic

farm cooperative trainings for the SJI: AThe
for ten days in diluted Panchagavydth, Sanji va
and the extract diluted ten times in water

Please refer to Appendix 6 for more information on natural insect repellents.

2.3 Agroecology: A holistic system of food production

2.3.1 The myths of corantional agriculture

Agroecologyis a recent term used to describe a kind of agriculture that combines
indigenous knowledge with modern scientific knowledge to produce a holistic system of
growing food based on the science behind how all of the intercthong work. In other
words, how do biodiversity, solil fertility, and the human community all work together to
produce healthy and nutritious food in a way that enhances ecosystem functions and
services?

Agricultural productivity is conventionally defined terms of the yield from a single

crop. Thus, companies | i ke Monsanto and t hei
shortt er m gains fregmepar tviaculear efsi ogif corn, ma
crop® the uniform, genetically enginesl seeds of which have largely replaced the

diverse farmesaved seeds of previous generations. Based on this narrow definition of

agricultural productivity based on single crop yield, a myth has arisen that industrial,
chemicalbased monoculture systemge more productive than small organic diverse

systems.

However, even the Oexpertsbé are beginning to
approach, which has come to dominate the wor
report titledAgriculture at he Crossroads over 400 of the worl dbés |
by Robert Watson, the World Bankds chief sci
itself in 2050, when the population is estimated at 9 billion and the climate will be far

more variablethant i s now. The report concludes that
from the current industrial system of agricul@rehich requires vast amounts of water

and fertilisers. Raj Pat el comments: fAWhen t
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hunger,theycae up with the same kinds oB sol uti

local, ecologically sensitive solutions that respect local knowledge, democracy and

aut on'o®my. o

Similarly, Dr. Vandana Shiva cites scientific evidence to demonstrate that biodiverse
orgarnc farms produce more food than conventional ones, and are the path to food and
economic security. They are also the best way to adapt to a changing global climate.
Shiva observes that unlike most monocultures, which only produce a single crop, mixed
farmsactually produce momodi n t ot al . #AYou wi || be tol

because productivity is defined as a monoc

500 assembled farmers at the launch of the Samdrup Jongkhar Initiative in December
2010. But biodiverse mixed farms have more food production per acre, more nutrition per
acre, and more health per acre, she says. Monoculture farms might have more maize, or
whatever particular crop is being grown, but much less food per acre in totalitlerse

farms growing a wide range of crop$But that is not all;

While these reductionist categories of yield and productivity allow a higher
measurement of yields, they [also] exclude the measurement of the ecological
destruction that affects futuggelds. They also exclude the perception of how the
two systems differ dramatically in terms of inptts.

For example, withndigenouscropping systems (mixed, biodiverse, organic) all the
inputs come from the farm itself and are therefore-frestto tle farmer: seeds are saved
from the previous season, soil fertility comes from compost andyarcthmanure, and
pest control is natural and built into the cropping mixtures, says Shiva. By contrast,
monoculture systems yields are tied to the purchaseofdanhigh yield variety seeds,

0o nNn s

y o
u l

chemical fertilisers and pesticides, petrole

yields are not intrinsic to the seeds, 0

she

required inputs, whichinturnhaveecay i cal |l y destructive 1 mpacts

to farmers:>®

These destructive ecological impacts, which are for the most part externalized, and which
are witnessed with devastating i mpact in
hub of the Greefchemical) Revolution, include:

1 Greenhouse gas effect with atmospheric pollution
9 Destruction of soil fertility
1 Micronutrient deficiency

133 The report led by Robert Watson, the International Assessment of Agricultural Knowledge Science and
Technology for Development is availablehdtp://agassessment.ong was cited in Patel, Raj. 2008Bhe

Value of Nothing. Why Everything Costs so Much More than We . THémger Collins Publishers Ltd.

Toronto. p. 163.

154 From presentation given by Dr. Vandana Shiva, December 19, 2010, CGI, Degvatha

1% Shiva, Vandana and Pandey, Poonam. 2808ew Paradigm for Food Security and Food Safety
Navdanya. Systems Vision. New Delhi,. [34.

198 |bid.
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Soil toxicity

Water logging and salinization

Desertification and water scarcity

Genetic erosion

Biomass reduction fdiodder and organic manure

Nutritional imbalances with the reduction of pulses, oilseeds, and millets
Pesticide contamination of food, soil, water, human, and animal life

=4 =4 =4 -8 _-9_-9_-°

Therefore, narrow conventional economic calculations of agricultural productivigy hav
been found seriously to distort the true picture. First, they only account for theéeshort
yield of a particular crop per unit of land rather than for the total output of food from that
same unit of land. Second, they leave out the benefits that wawidbeen derived from
internal inputs which are naturally produced by a biodiverse system; and third, they
ignore both the financial and ecological (externalized but real) costs of having to
purchase the external inputs to substitute for internal ifplts.

One of the biggest threats to diversity in agriculture is the myth of high yielding varieties

(HYV) of particular seeds. According to Shiva, it is this central myth that has resulted in

the fAdi spl acement of di v ernetes,theactuahevidenée v ar i et
shows that #Aindigenous varieties often outpe
realistic conditions™ f the fields of smal/l

So why has there been a shift to chemfedlmonocultures all over the world in et

decades? According to Shiva and Pandey (2006), it is because the companies that sell the
high-yield seeds, along with the chemical fertilisers, pesticides, and other inputs on which
such cultivation depends, are making substantial financial gaingfieshift and are not
paying its costs:

Diversity produces more than monocultures. But monocultures are profitable to
industry both for markets and for political control. The shift from high yielding
diversity to low yielding monocultures is possible hesmthe resources destroyed
are taken from the poor, while the higher commodity production brings benefits to
those with economic power. The polluter does not pay in industrial agriculture
both of the chemical era or the biotechnological era. Ironicalylewhe poor go
hungry, it is the hunger of the poor which is used to justify the agricultural
strategies which deepen their hunfér.

Studies conducted by Bhutanés National Bi odi
of HYV with Traditional VarietiesTV) over a number of years reveal that the
performance of HYV fAfluctuates hugely over a
whereas performance of numerous TV may resist adverse conditions and have less

fluctuation on the over all productionandfawce cur i ty. 0 The study al so

%7 1bid., p. 5.
%8 pid., p. 9.
159 bid., p. 14.
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an established fact that the narrowness of genetic base is responsible for greater risk of
crop f® lures. o

As well there is substantial evidence from all over the world showing that small farms are
more produtive overall and in the longer term than large industrial farms. Some of the
issue lies in how the term productivity is defined. Yield, as previously stated, is
conventionally defined as a measure of the crop produgeain or vegetable. However,
what is @&tually important to measure asitputor total biomasswhich includes all the

parts of all the crops produced on a given unit ofdamtluding even the parts that will

go to feed the livestock (fodder) and the parts that will be returned to the eanbo&t).
These parts have economic significance in avoided purchased inputs. In traditional crops
the yield is about equal to the straw/ fodder, but modern seeds (i.e. HYV) are mostly
grain and there is very little left as fodder or compst.

Plantimpr« e ment i n agriculture has been based
yield of desired product at the expense o
product is however not the same for agrib
What is unwanted by agribusiness nteywanted by the poor, and by squeezing

out those aspects of biodiversity, agricu
ecological decliné®?

During our field research, it was also clear that many parts of the plant were considered
valuable to the villagrs, confirming the findings of Shiva and Pandey cited above. Bean
pods, for example, were dried as fodder for cows, and parts of the harvested maize plant
were cut up and dried for the same purpose. Altogether, there was little wasted on the
Samdrup Jondiar farms we visited, with correspondingly minimal need for purchased
inputs of fodder and compost.

In her book on Bhutanese food, Kunzang Choden describes how the maize plant became
the staple food in eastern Bhutan (replacing millets in all likelihaad)that practically
every part is utilized:

After the grains are removed from the cobs they are spread out in the sun and

cleaned. The film of fine translucent layers that covers the kernels are separated

and put aside for pig feed. Grinding the maizakes two different products

available. The coarse patrticles are used for Kharang, and the fine flour is collected
separately and used to make a dough known
used as fuel, and the leaves are used as anima*feed.

Again, acording to Shiva, the argument that you can increase food availability through
industrial agriculture is therefore false on four counts:

%0 National Biodiversity Centre. Plant Genetic Resourdéhmitan. Chart 1, p. 5.

181 personal communications with Dr. Vinod Kumar Bhatt and D.S. Negi, farmer trainers from Navdanya,
December 23, 2010.

182 5hjva and Pandey (200&)p. cit.p. 5.

183 KunzangChodenOp. cit p. 197.
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1

Overd

Industrial breeding focuses on partial aspects of single crops rather than on total
system yields of multiple crops émtegrated systems.

It only focuses on yields of particular global commodities, not on the diverse
crops that people actually eat.

It focuses on quantity per acre, not on nutrition per acre.

It uses natural resources intensively and wastefully.

, therefore, Shiva argues that industrial breeding actually undermines food

security by using up resources that could be used to produce more food. Ecological
alternatives can increase food supply through biodiversity intensification instead of
through &iemical intensification and genetic engineering.

2.3.2 And the organic alternative

In order to increase food security and provide foods high in nutrition, the evidence
indicates that farmers must grow food for themselves that is low cost but high value.

Acc
req
bui

ording to Shiva and others, the only

ow

uire any purchased inputs. I't therefore

It i nto it. o

h

In his bookThe Coming Famingl, ul i an Cr i bb le.c htbee swrShtievsa:6 sii Tchae

solution is nearly always for local people to be able to grow as much of their own food as

possibl® and to have the right to choose their own ways of doing so, in conformity with

t he

There are many techniques associated with organic farming and a discussion of these is
ond the scope of this study. The Nat.i

bey

ir climate, soi I

Agriculture has produced a number of highly informative brochures and guidetiooks
how to farm organically. For example, farmers can now obtain brochures from their
Agriculture Extension Officers about composting and vesamposting, pest and disease
management, soil fertility (mulching, applying farm yard manure), and other related

topics:

I n

165

the spring of 2011, Bhutands Pri me Mi

commitment:

Our goal is that Bhutan will be the first sovereign nation in the world to be fully,
100% organic in its food prolducti on,

synonymous with édorganically grown. o

opportunities for our farmers and for the country, establish Bhutan as a global

184 Cribb, Julian. 2010The Coming Bmine. The Global Food Crisis and What We Can do to Avoid it
University of California Press. Berkeley. p. 117.

1% These were provided to the author by the Agriculture Extension Officer in Dewathang. They are titled:
RNR Extension Material 2007. The guidelids titled: A Guide to Organic Agriculture in BhutaR007.
National Organic Programme, Department of Agriculture.
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training centre for organic agriculture, and provide a major spur to organic
growing worldwide*®®

Beans and mustard for personal consumption grown in Rikhey kitchen garden

While these are still early days, and while many will say that remote parts of Bhutan are

already Aorganic by default, o6 intendviews wit
Afithere is no clear cut policy on organic far
Agriculture Extension Officer noted that while local officials are planning to do organic

farming, they dondét have a budget allocated

The SJI has therefertaken a leading role in educating Samdrup Jongkhar farmers about
organic methods / techniques, by consulting with fafstreners from Navdanya and

other grassroots farmers organizations in neighbouring India, and conducting organic
farmer trainings in 8mdrup Jongkhar. As well, the SJI took 20 Samdrup Jongkhar
farmers from all 11 gewogs, plus the District Agriculture Officer and the Agriculture
Extension Officers from Dewathang, Langchenphu, and Phuntshothang/Samrang on a 3

¥part of statement made ®&rime MinisteBdf BhutannJigsi Ydmingeyani ¢ pol i ¢
12 March, 2011. For the full text the 2page statement, please see the SJI website at
http://www.sji.bt/assets/PDFs/HPM.17.Mar.organic.pdf.
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week organic farming studyuoto India, which included 11 days of intensive training at
the Navdanya organic training farm in Dehradun, Uttaranchal.

A cooperative and collaborative relationship between SJI and the local and regional

agriculture officers will build on this momentuim strengthen the movement towards

biodiverse organic farming in the dzongkhag. The SJI has declared its intent that

Samdrup Jongkhar will become Bhutanods first
To support that obj ectsdNatonal Grgarec PMdgrammehas v of A
recently included the SJI in its own thygear plan.

A few other aspects of organic agriculture will be discussed in the sections below.
2.3.3 Case study: The high yield Jersey cow

During one field interview with villagrs held in the town of Dewathang, there was

concern raised about what they cailed a fAsho
Farmers said that the demand for milk was very high and that expansion was possible, but

that lack of fodder was holding themdia According to one member of the Dewathang

Mi |l k Marketing Cooperative (DMMC), AThe mai n
moment is fodder. What kind of plants can we grow that could give fodder? Because with

the Jersey cows, the more you feed thin@,more milk they produce; the less feed, the

l ess mil k. o

But according to Tashi Tobgyel, the Chair of
He says itdéds more about the costs. Il n the ea
by Jersey cows, wbh are known for their high milk productidff But in order to

achieve high milk yields, the cows require more fodder and grain. Similar hagthe

yield varietyof seeds described above, the higitk producing Jerseys are creating

demands for purchasecputs that may not be sustainable or affordable in the long run.

According to Tashi Tobgyel:

Before, our farmers were depending on the local cows. Local cows have less

production, less milk. Jerseys produce a minimum-&fiires of milk a day and

our ows, local cows, produce, one and a half litres of milk a day. So they thought

that, to benefit the farmers, they would have good production of milk with the
Jerseysé. So now our farmers are within o
380400 litres per dayThat is within a 14km range. Within this 14km range, we

are collecting 38100 litres of milk daily. And we are taking this amount to

Samdrup Jongkhar and we have a market down there. Even Indian people come

and consume from usé.

But to buy the feed meled for Jerseys is expensive. Because the cost is very high
and because [Jerseys] donodét only depend o

17 Eodder" here refers particularly to food given to the animals (including plants cut and carried to them),
rather than that which they forage fbemselves. It also does not include grain.
%8 He says good quality semen is now obtained from the U.S.
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them this feed, then the condition of the Jersey becwmese. So if you see

Jerseys in our village around here,§dul s ee many Jerseys not
condition, you know, weak. They are skinny because they are not fed the grain,

and we have been telling farmers that. In a day the Jersey should produce at least

6 litres of milk. For that we have to give them maximundfe€6 kg/day of feed.
Compulsory, you know. Per day because 3 kg is for their health, and the other 3

kg is for producing the milk. This was informed to us by the feed ex{5&rts.

Feed grain sold for Jersey cows at DMMC office

According to TobgyelJersey cows are also expensive to purahase cow could cost

between Nu. 30,000 to 50,000 (more than double the price of a local cow), plus the cost

to feed them compared to the local cows is also higher. He says a 50kg bag of grain costs

Nu. 670 and, wi the recommended feeding regimen, that would last a little over a week

for each cow. Local cows need very little grain, he says, and rely far more on forage from

| ocal plants. So, many farmers canot afford
condition.

He al so says that many of the farmers are #fv
their upkeep is steep, so they have to take out loans. He says they get loans from the

Bhutan Development Finance Corporation (BDFC) to purchase the cows at ali@¥é of

189 personal communication with Tasfobgyel, Chair of DMMG November 23, 2010.
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interest/year and that currently the loans are quite manageable for the farmers. Thus far,
the farmers dondt have any problems with def
the milk society. Currently about 40 farmers (out of the 80 or so actwvebers) have

loans®’®

Tobgyel points out that by comparison with Jerseys, the local cows were much easier to

take care of: AA farmer can take it to the |j
come down. A Jersey cow cannot climb up ahihey are verylelicaté® and once they

get injured, it takes a long time for them to heal. Local cows are stronger and more suited

to these mou'fftains, o he says.

The issues around the manageability of grain input costs (in an emergindueksil

depleted world) need tee explored further. While there is no doubt that Jersey cows,
given certain conditions, produce more milk than the local cows, it would be interesting

to undertake a full cost/benefit analysis of the Jersey cow versus the local cow,
particularly given tlk higher purchase cost per cow, higher feed requirements (i.e. higher
input costs of grain) of Jerseys, higher injury rates, lower milk yields when Jerseys are in
poor condition, and the increased indebtedness of the farmers who own them. The use of
agricdtural land to grow feed, suggested by some of the farmers interviewed, rather than
human food, can also be controversial.

Another considerationinsuchactse nef it anal ysis is the c¢comme
Auditor-General (who is from Dewathang) that locaivs in Samdrup Jongkhar used to

be valued more for their manure than for their milk, and that the focus on milk production

is a very recent phenomenon. Thus a properloasefit comparison of Jerseys and local

cows should also account for the quantitg guality of manure produced. None of these

remarks prgudge the outcome of such a ctsnefit analysis, and it may well be that the

benefits of Jerseys still outweigh the combined costs referenced above. The costs are only
mentioned here explicitly baase they are often not considered in decisions to shift from

local cows to Jerseys. Such a ebshefit analysis is currently under way as part of the

research to document the transition to organic farming in Samdrup Jongkhar.

According to Dr. Vandana 8, when farmers calculate their income, they often only

look at what they are selling and earning, rather than factoring in what they are spending.
In other words, they are often not assessing tietgincome (revenues minus expenses).

For example, sheays, if farmers have to buy feed instead of relying on pasture only,

then dairy farming is now more expensive. If farmers are using a HYV seed that is
producing more, but which also relies on purchase and application of pesticides or
fertilisers, then thee costs also have to be factored in (and not only the crop yield alone).

70 According to Phub Tshering, the Dasho Dzongdag for Samdrup JongkhBhutsas Development

Finance Corporation has been acfiee10i 15 years and it gives loans ranging from Nu. 10,000 to 50,000,

with an interest rate of around 12%e says he receive$ B) loan applications a day and that applicants

need a security clearaacHe says there is a repayment problem among the rural population, but that the
Gup is now responsible to help BDFC collect due payments. Rural people also tend to borrow smaller sums
of money than those living in urban areas like Samdrup Jongkhar tewsarfal communication,

November 15, 2010.

" personal communication with Taskbbgyel January 18, 2011.
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In short, she urges farmers to take stock of all their costs and benefits: what they sell
what they have to buy, to get a better picture of their net income genéfation.

As notal above, undertaking such cdmnefit analysis by no means guoelges the

outcomes or assumes that Samdrup Jongkhar farmers will get rid of Jerseys and go back
to local cows. However, it will enable farmers to undertake their work with eyes wide
open, andvith full information and awareness of the advantages and risks of the major
shift in dairy farming that is taking place in the dzongkhag. The DMMC, which is at the
centre of this issue and which imports and sells the Jersey feed grain to local failners, w
be discussed further in the chaptedarkets that Work for Farmetselow.

2.3.4 Saving seeds

According to Julian Cribb:

Seeds are, in fact, little packages of knowledge, specially designed to perform in
particular environments and conditions. Tlaeg highly portable and easy to

deliver both to smallholders and to advanced farmers. Often, however, they
require specialist skills and expensive inputs such as chemicals or fertilisers to get
the best out of thednand this applies to all higintensity arming technique’’®

Field research in seven out of eleven Samdrup Jongkhar gewogs revealed that most
farmers in this region still do save seeds.
estimated that 80% of farmers save their seeds while others getsspgtied by the

government or from other farmers. It was not possible reliably to assess an actual

percentage through this field research.

However, data obtained from the National Biodiversity Centre (NBC) indicate that in

Bhutan overall, approximate® % of f ar mer s6 seed supply is o
system of purchasing seeds (i.e. from Druk Seed Corporation), and the remaining 98% of
farmersdé seed supply is obtained through an

According to the NBC:

Farmeramanage their plant genetic resources in an integrated and adaptive
fashion. Plants are planted and harvested with multiple purposes such as to
produce for household consumption and othefaom uses, for marketing and to
produce seeds, roots, tubers @ns$ for next season planting. The exchange and
adoption of seeds is another element that adds to the dynamism of this system.
Seeds are exchanged with friends, relatives, or via merchants. Farmers may also
use produce meant for consumption as seeds arwtyearound, usually if no
other opporftunity exists.?o

172 presentations by Dr. Shiva to nearly 38@embled farmers, 17 DecemB6d.0, at INP, Dewathang,
and to an audience of 500 at the SJI Launch dt D&vathang, 19 Decemb2010.

13 Cribb, p. 117.

74 National Biodiversity Centrep. cit, pp. 5 6.
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Seeds drying in sun, Rikhey village, Dewathang Gewog

In Orong Gewog, one villager noted:

Until now we have been saving seeds ourselves in a traditional method but with
the development takinglace in our country, the government has started giving us
new seeds which are brought from other parts of the country. They have given us
seeds for maize, paddy, and vegetables too. With these new seeds supplied by the
government, we are not leaving otaditional methods for saving the seeds; yes

we do continue that at the same time. It is benefitting us from both sides.

According to Gomdardés Agriculture Extension
underway there:
We have started a communitpsedseed bank and very recently | have collected
the baseline data and submitted it to the RNR [Renewable Natural Resources
division]. There were very few farmers that grow finger millet, foxtail millet, and
there is also maiZethey have only two types nowdmuse the farmers from my
understanding are using less varieties. That is in case of chera, that's a type of
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millet. Now only one or two farmers grow it. Before most of the farmers grew it,
now only f'w farmers. o

As a way to ensure that many traditibseed varieties are not lost, there is now a

growing movement of seed saving in rural areas worldwide, which was pioneered by Dr.
Vandana Shi vaods Navdanyarelndia &aviggeseedszisaatkay avay for

farmers to maintain indigenous biodivigysNavdanya will be working with the Chokyi

Gyatsto Institute in Dewathang to set up the

Il n 2008, Bhutands Department of Agriculture
i mprovement programo t hrPauwghucitGoommuwn iEtsys eBasi e
farmers were trained to plant and produce seed varieties they prefer themselves in their

own | ocality. However it appears, from the <c
project description, that the maize seed variety beiodymed wa¥ angstipawhich is
not a fAlocal o or traditional | Hthe ace type,

Department of Agriculture were to broaden this project to include landraces, then it could
be a highly beneficial and productive way tmserve agricultural biodiversity in the
country.

2.3.5 Mixed farming, intercropping

Traditional farming systems are based on mixed or rotational cropping systems
characterized by a diversity of crops: cereals, pulses, oilseeds, and with diverse varieties
of each crop. Attention is paid to what was planted in one location before, and what will
come next. Care is taken not to plant the same crop in the same location as it could drain
the soil of certain nutrients. A variety of crops is often planted togbtwause they are
mutually beneficial. For example, lentil would be planted with maize because lentil will

fix the nitrogen in the soil and maize will provide the structure on which the lentil will
climb. The lentil will also provide good leaf cover tacekemoisture in the soil. Similarly,

maize and sweet potato might be grown together because the harmful insects attracted to
one crop are driven away by those attracted to the other.

By comparison, industrial agriculture is based on a monoculture. Ampséystated, a

biodiverse, mixed farming, intercropping system minimizes risks and maximizes

productivity, and at the same time decreases food insecurity for families. By comparison,
write Shiva and Pandey, Awhi | eaesinggenocul ture n
commodity, it subjects a farmer to a higher risk of crop failure, more dependent on costly

inputs, higher vulnerability to market forces and drives households to nutritional
insecrity. o

An analogy would be to compare a mixed forest with divageeclass and species

composition to a plantation of one species and age class. Not only have plantations been

proven to be far less productive in terms of volume of fibre per hectare, but they are also

75 pccording to the Gomdar AEO this seed bank project is funded by the UNDP.

1761, B. Katwal and Sangay Wangdi. Community Based Seed Production (CBSP) benefissfin
Broxsar, Saleng Mongar. Department of Agriculture.

17 Shiva and Pandey, p. 61.
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prone to being decimated by disease and infestatiBSémilarly, mixed farming
systems are not simply production systems, they are also ecological systems that
maximize productivity when properly respected and conserved.

Crops planted together in a mixed planting system

A discusion regarding all the crops that could be grown in Samdrup Jongkhar, as well as

how they could best be intercropped, is beyond the scope of this study, but certainly

within the scope of the ongoing training and
farme organization, Navdanya, and its farmer trainers who are presently coming to

Samdrup Jongkhar four times a year to conduct farmer trainings.

(Pl ease refer to Appendix for Navdanyads Ann
that a crop calendar be g@eloped for farmers in Samdup Jongkhar)

2.3.6 Labour scarcity and organic farming costs

One of the key concerns that came up regularly during field research involved labour
shortages in general and the perceived increase in labour required when farming

178 please see GPI Atlantic. The Nova Scotia Forest Accounts, Volumes 1 and 2. Available on the GPI
Atlantic web site ahttp//www.gpiatlantic.org
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organically. This question was raised during field research and was directed to Dr.
Vandana Shiva and her farmer trainers during and after the SJI Launch in December,
2010.

According to Dr. Shiva, when organic farming is employed, all other species daagvo

with the farmer, sharing the farmerds work b
that is in equilibrium.o0o In chemical monocul
peaking of labour demand (i.e. during planting or harvest). But imgamiz mixed

system Athere is |ight work throughout the Yy
labour scarcity really is a created scarcity, because everyone needs labour at the same

timed in mond®ulture systems.

Rural migration does create real labshortage issues, says Shiva. But this shortage can
be solved through ficommunity enterprise. o fAC

i sn6t enough | abour. o Shiva gives the exampl
to have its own compost. Thereuld be a communal compost with a young person
hel ping to run it and sup®lying the soil bac

Interviews with Dr. Vinod Kumar Bhatt and D.S. Négi wo of Navdanyads top
trainer® indicated that, in the first one or two years of rfer switching to organic

methods, the labour required will be higher. This is because manual removal of weeds

and pests takes longer than applying chemicals and learning new techniques, and organic
fertiliser systems also take time to work and have eftadt, they say that one these
techniques have been used, the | abour requir
wi || require |l ess and | ess | abour, 0 they say
labour required between organic and chenfaathing systems in the first year alone, but

they need to compare labour requirements at 5 years and then 16 y&aissthen the

comparison is valid, they say. Labour requirements also depend on the state of the soll. In

other words, if the solil is highlgegraded, after years of chemical fertiliser application,

for instance, then it will take longer to rehabilitate.

During field research, farmers often said th
organic produce because food from Assam is so roeaped They argue that the

labour costs are higher in Bhutan, and higher yet again to produce organically. According

to Navdanya farmer trainers, as noted above, this increased labour cost for organic

production is indeed possible in the firsRlyeardor the reasons described above, but

after that, the organic techniques will result in less work.

Bhatt and Negi also noted that the organic movement is market driven, and that there is
really no reason why organic produce should inherently cost moeg.argue that

9 pr, Vandana Shiva, presentation to the SJI Launch, 19 December, 2010, Chokyi Gyatso Institute,
Dewathang.

180 pid.

181 Interviews with Dr. Bhatt and D.S. Negi, on which this and the following paragraphs are based, took
place at the Bokyi Gyatso Institute and Jigme Namgyel Polytechnic, Dewathang, during farmer trainings
they offered on 226 December, 2010.
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organic produce currently costs more because all the risk and expense (in transport, fancy
packing, certification costs, and mérevhich can add up to Ru.150,000 for a farmer

with an average small holding) is taken by the farmer, and thaecessbsidy provided

for any of this. Thus, the farmer incurs more cost in the marketing of his organic produce.
But without any of this packaging or marketing, they argue, and especially with a PGS
(participatory guarantee system of certification) rathantexpensive thirgarty

certification on the European/North American model, the organic prédwbéch did

not require any expensive input c@tshould not cost more. In other words, the

increased cost for organic produce is not inherent in the faat tharganic. On the

contrary, organic avoidance of expensive fertiliser, pesticide, petroleum, and other
purchased inputs, reduce organic farming costs and make it highly competitive with
conventionally (chemically) farmed produce.

2.3.7 A healthy worldliet

In the apocalyptically titted bookhe Coming Faminguthor Julian Cribb sets forth a

diet that is sparing of energy, land, water, and other inputs. Based on data collected by the
World Vegetable Center, he explains that vegetable productionlgctieddls more food

for a given area of land than legumes, cereals, or meat production:

Using the same land area, you can obtain twelve times more food from vegetables
than from legumes and five times more food than from cereals. If you factor in the
amount of grain needed to produce meat, a single hectare of land can produce 29
times more food in the form of vegetables than in the form of chicken meat, 73
times more than pork, or 78 times more than b¥ef.

Cribb goes on to say that in terms of small gnises for farmers, vegetable production
is actually ideal, especially where land is in short supply.

However, according to Cribb, vegetable production does require more labour inputs,
which, he explains, is also conducive to a place where there isiadaatze of people,

but where resources are scarce. Two key benefits of vegetable farming put forward by
Cribb and the World Vegetable Center are:

1 Vegetable production is more sparing of its use of \Bager increasingly scarce
and valuable global resourdeor example, the water needed to produce one
kilogram of beef can grow 91 kg (200 pounds) of tomatoes or 175 kg of cabbages.
1 Vegetables can help overcome malnutrition: They contain higher levels of
micronutrients such as Vitamins A and C and folates ¢tiaer food types,
whereas cereals, legumes and meat contain higher levels of macronutrients
(carbohydrates and protein) and minerals such as iron per gram. When the
efficiency of land and water inputs into vegetable production is calculated,
however, vegaibles yield more energy, protein, vitamin A, and iron than meat

182 Cribb, Op cit.
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per unit of land and water used. For the same area of land, vegetables yield
slightly more iron than cereals, comparable levels of protein, but only half the
energy yield. Legumes, howeverpduce much higher energy, protein, and iron
than vegetables per unit of cultivated land. So a-hadlinced diet is one that
combines vegetable and legume consumption. Considering all the evidence,
experts agree that vegetables play a key role in overgomicronutrient
malnutrition.

According to Cribb, doubling the proportion of vegetables grown, and making use of the
many indigenous vegetables that have been forgotten in many places, are ways of
improving the health and the viability of small farms,exsally within an ecological

system where water, land and energy are becoming %grce.

183 Cribb, Julian (2010), pp. 18992.
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Chapter 3. Markets that Work for Farmers

Globalizing the market has effectively transferred control of farming away from
the farmer, and into the hands of thegeo can shape that market.
8 Raj Patel**

The key to restructuring the global economy is... to get the markets to tell the
ecological truth. & Lester Brown®

The dozen or so shops in the small town of Dewathang sell a limited assortment of items

On most days in the winter, you find the basics: radish, potatoes, cabbage, onions,

eggplant, green beans, tomatoes, garlic, ginger, bags of dried fish, and fresh coriander.
There might be eggs and thereds alowayyse ado ma.

impossible to find
occasionally bags of fresh
picked mushrooms, a batch of
surplus sag from s ome
garden, some spring onions or
some crab apples appear.
Sometimes the tomatoes,
chillies, or lima beans are local.
| But overall,s not 5% o
for sale is local. For the most
part, even the local orange crop
seems to bypass this market
heading straight for the auction
yard at the border. Despite
being surrounded by crep
producing villages, most of the
fresh goods in Dewathang
stores are from btia, and
anything packaged and
o processed (which is everything

/ -
bhaisr. . - £

Shops in Dewathang

% patel, Raj. 2005t uf f ed and Starved. T HeodSystentaper PBrannial.l e f or t |
Toronto. p. 41.

185 Brown, Lester. 2001Eco-economyBuilding an Economy for the EartiVashington, D.C.: Earth
Policy Institute.
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else) is from somewhere else.

Shopkeepers and villagers all say that the vegetables in Dewathang are bought in

Samdrup Jongkhar or at a lesser cost directly from maeketors in Darranga, India,

and then resold in Dewathang at a slightly marked up price. To save some money, most

villagers opt to go to Samdrup Jongkhar or into India themselves for their groceries. The
mystery about why t herpea oidurcét bredrneg Isood al ,i sBih
that much of a mystedyin the summer there is so much rain that growing vegetables is

very difficult, and in the warm but dry winter season when things grow well (if there is

access to water), | dhrtlelinexpensive afferiegs ftommjustt c ompet
across the border.

Most of the food that Bhutanese buy in Darranga is grown in industrial, chemical farms
on the Assam plains by impoverished Assamese labourers paid rock bottom wages. But
what ever dosemllydtAssanrcomes foom alsewhere. Cheap, chemically
grown produce is shipped in to Guwahati from other parts of India by the truck load, and
thence to Darranga, just across the Bhutan border. So the Darranga markets are
overflowing with a wide varietpf cheap produce, and swarming with Bhutanese
customers. One thing is for sure: what everyone seems to be after is cheap food.

According to Bill McKibbon, in his bookbeep Economythere are essentially three

reasons why food is cheap: a) the real cobmoducing it are externalized; b) oil is still
cheap and c) industrial chemical farms (like the ones in Assam) are heavily sub¥ftized.
He says the Nndeefposd pfdlbrem fhate licscahat we
payi ng so | itadgptedoudlymated,fcleeapdindastriddlyiproduced food

comes with real cosdsthe loss of local family farms means loss of farm communities

and lots of displaced farmers; there are health costs associated with using pesticides and
eating food laden withgsticide residues; there are costs associated with cruelty to

animals in factory farms; and there are enormous environmental costs, including soil loss,
degradation, and erosion, water pollution, greenhouse gas emissions, and fossil fuel
depletion to nampust a few. If theseeal costs were included in the price of food

currently imported to Bhutan from Assam, no one would be able to afford it.

Secondly, says McKibbon, fAwebve substituted
War, it has been cheaperuse oil than people. And industrial farming depends on fossil

fuels for everything from manufacturing the chemicals and fertilisers to running the

machines and transporting the produce long distances. Without fossil fuels, the current

food system (includig what Samdrup Jongkhar residents currently import from Assam)

would collapse. And, with fossil fuels running out, this will initially mean higher food

costs in the future, and later the actual disruption of food supply lines and food shortages.
Eitherway it déds not a dependency that should be

18 Kibbon, Bill. 2007.Deep Economy. The Wealth of Communities and the Durable FtteneyHolt
and Company. New York.
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Samdrup Jongkhar are supported now, residents will likely be seriously vulnerable to
supply cuts and shortages later.

Cuba is a good example of what happens when oil supleally dry up: During what

Cubans euphemistically called the ASpeci al
1991, Cuba also became an isolated economic island, still subject to full embargo from

the United States. D u wais suppliet! lyehe 3SSR,iaredits er a, Cu
food either came straight from Eastern Europe or it was grown in Cuba on big industrial

style state farms. Like all conventional farming systems, these large Cuban industrial

farms required lots of fossil fuels, fertilise and pesticides, which were suddenly no

longer available when the Soviet Union collapsed.

Il n response to this sudden crisis, Cubabds <ch
entire food system. So what Cuba did was stop exporting&ubarsugacane industry

was huge, and as mechanized and fdasil driven as you can getand the country

started growing its own food organically. According to McKibbon, Cubans grow as much

food today as they did before drgestwoking | aps e,

model of semisus®ainable agriculture. o
I n the end, although not without serious dis
economy6 | i ke that of Cuba was able to respo

of fossil fuel suppliesand to change its entire production system dramatically. A

democratic, markedriven system like that of Bhutan may not respond as readily to the

i mmi nent global <c¢crisis of &épeak oil 6, with i
disruptions. Rather, Bhutawill ameliorate future hardships and benefit greatly by

sharply increasing its local food sslfifficiency and minimizing its fossil fuel

dependence while present times allow a more effective, gradual, smooth, and timely

adjustment to the pogieak oil griod. It is a key goal of the Samdrup Jongkhar Initiative

to demonstrate how this transition can happen in the most benign way.

Another benefit noted by McKibbon of not using big fdepbendent machinésmore

applicable to heavily populated regions thalBhuta® is a requirement for more

people. fAiThe small farm grows more food per
per acre, o 350 thereMe KEmplymem benefits to having more small

farms. Vandana Shiva agrees. She says our mostgiinaeltorm of agriculture is not the

modern tractoserviced, big field monocultures, but multiple crop, masalabur

intensive smallholdings.

Despite its much sparser populace and the labour shortages that inhibit farmers, as
described above, this agsis by McKibbon and Shiva is not irrelevant to Bhutan for two
reasons. Firstly, as noted by Bhatt and Negi above, organic farming labour requirements
are greatest in the first year or two of transition. But secondly, and even more

B"McKi bbon, p. 73. Mcukitbab onm bd al6l sb eictauéssee nfiuba al so has
guestionable use of biotechnology, the environmental and health impacts of which are not yet known.
188 McKibbon, p. 67.
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importantly, the McKibba-Shiva analysis refers to farming efficiency altogether, of
which labour is only one part.

Thus, Dr. Shiva cites abundant evidence to show that when farms get bigger, overall
productivity drops. The most recrepprt Wor |l dwat
found the sam&°Even the United States Department of Agriculture (USDA) found

smaller farms produce far more food per acre, whether you measure it in tons, calories, or
dol l ars. As Brian Hal wel | of theteWand | dwat ch
oi | much more efficientlyé. I n terms of conv
much better off withsmatb c al e **f ar ms . o

Using examples from the United States, McKibbon points to the third reason why
industrially produced food is cheagubsidies. He says that almost 2/3 of all federal farm
payments in the United States go to the largest 2% of farms:

Il t6s al l politics. The farm program subsi
concentrated in a few states, and in essence, havewesenators: wheat, corn,

cotton, soybean, and rice growers get virtually all the federal subsidy payments.

There is no butternut squash subsidy, no apple subsidy. And since big farmers
guickly figured out that t hehlree pwmasg rmeom,ed n
the nationbés croplands soon reflected the
reverse-!

Il n other words, if a crop does not qualify f
If these subsidies were eliminated (or shifted to-ioput farming) the food production
system would change dramatically.

According to McKibbon, if strong local food networks develop further, then prices for

local organic food will keep coming down as middlemen are eliminated. Food bought

directly from thefarmer is comparable to the price in the grocery store, but the farmer

gets much more of the money. Thereds a huge
possible for local food to work for everyone. This parallels the complaint of Lauri Gewog
chiratacollectors noted above that middlemen and traders are making most of the profits

from sales of this highly valuable product, and that the price Lauri villagers get (Nu

260/ kg) is only a fraction of the productds

According to Raj Patel, power in the food system is held in only a few hands. He uses an
hourglass figure to illustrate this: At one
and producers, and at the other wide end are the mass of consumers willingh® buy t
produce, but the fAbottlenecko happens in the

89 \Worldwatch Insitute. 2011. State of the World 2011. Available onlingp://www.worldwatch.org
190 . ~ .
Hal wel | | Brian. nd. fAWhere have all the farmerds go

http://www.worldwatch.org/node/490
¥ McKibbon, p. 87.
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Wedbve ended up at a world with a few corp

of shipping, processing and trucking food across distances demands a great deal
of capitali you need to bech to play this game. It is also a game that has
economies of scale. This means that the bigger a company is, and the more
transport and logistics it does, the cheaper it is for the company to be in the
business. There are, after all, no mandpop intenational food distribution
companies. The small fish have been devoured by the Leviathans of distribution
and supply. And when the number of companies controlling the gateways from
farmers to consumers is small, this gives them market power over the pdupl
grow the foodandthe people who eat t?

Patel uses the example of coffee growing in Africa to illustrate this bottleneck and mal
distribution of power, but he says the same applies to a wide range of other foods all over
the world. Although we di not have the resources for this report to trace specific supply

and distribution systems in Assam, Patel 0s

supply chains that bring Indian food to the Darranga market for Samdrup Jongkhar and
Bhutanese consuyption. Future research should investigate more closely the degree to

which Patel 6s foll owi n-®$amerkpalangkhae foca pguldé ande s t o

food system.

Today, Patel notes, most coffee farmers are struggling to survive. At the mercy of

fluctuating world prices and a global coffee surplus of 900 million kilograms, they keep
growing coffee even when it makes more sense for them to stop. One coffee grower in
Uganda might typically sell his beans for 14 cents/kg to a middleman who turns around

and sells it to a mill for 19 cents. By the time the coffee is processedul(el), bagged,

and transported, itbés reached 26 cents/ kg.
T usually only one cent per kilogram. But then the coffee is shippaddaster. By the

time it lands in West London, where Nestle has a large cpfieaessing facility, it will

cost $1.64/ kg. AAlready at the gate of the

times what the farmers received for it. But here c®the big jump. By the time the
coffee rolls out of the other side [of the Nestle factory], the price is US$26.40/kg, or

nearly 200 times the ®ost of a kilogram in

Whil e coffee farmers are |living off thei

unstoppale. In 2005 they sold over US$70 billion in food and beverages. With
high levels of brand loyalty, and with such market dominance, Nestle is in a
position to raise the price that its growers receive. But why would it choose to do

t hat ? Nestityiei tibssn éat cao rcphoarrat i on i n a wor |

r

d

guided by the cardinal rule o% market cap

Farmers dependent on this free market system have little if any power, and are typically
struggling with little in the wg of choices. Thus, during our field research, Samdrup
Jongkhar farmers frequently expressed their inability to compete with cheap food from

192 patel (2007), pp. 11.3.
193 bid. p. 10.
1% bid. p. 11.
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Assam, but had little if any understanding or knowledge of what makes that food so
cheap, and they certainly had power or control over the situation with which they have

to deal, and which currently stops them growing more. This dependence orcikedo
Afreeo mar ket sysadieSamdragplangkhamasgamsandf ar mer s
elsewherd highly vulnerable to a numbef shocks that are also beyond their control.

According to the World Food Programme, Bhutan is not spared the external shocks that
affect the market:

[Bhutan] is prone to many kinds of natural, economic and political shocks.
Monsoon flash floods, laislides, hailstorms, windstorms, crop damage by wild
animals and pests, inflation, market closure due to ban on movement of
commodities, strikes and lockouts etc. lead to fluctuations in market as there is a
direct relationship between the market pricgabds with seasonal variability

and shocks. During periods of shocks, prices are usually unstable, making
consumers pay higher than normal market price.

The global food crisis of 2062008 is a case in point. A dramatic increase in world food
price®d by 217% for rice, 137% for wheat, 125% for cércaused the cost of some

staple food items to skyrocket. In Thimphu, the cost of rice per kg nearly tripled
overnight. Major rice producing and exporting countries imposed strict bans on rice
exports. Initially, hdia stopped selling rice to Bhutan, which only produces 50% of its
own current demand, but this decision was reversed and rice continued to be supplied to
Bhutan. This story illustrates an important pdimtot only the serious and sudden
vulnerability of &amdrup Jongkhar and Bhutan to potential food supply line disruptions
but also, conversely, that greater smilfficiency can greatly helps to protect against
external market forces.

Even more importantly, the 20008 global food crisis raises anotheraal question

with which Samdrup Jongkhar and Bhutanese residents will have to deal in the future in

the absence of greater food salffficiency: With record world grain harvests in 2007,

why was there a food crisis at all? According to the World Food Pra mme : A Ther e w:
food on the shelves but pEople were priced o

This question brings uglassrigug:Hecitbsavodd t o Raj P a
renowned economist Amartya Sen, who has observed that modern famines are not related
somuch to the absence of food as to the inability to buy it. Durirgaied food

shortages, which often result in famines, there is usually lots of food around, says Sen.

Those who have it hoard it, Aknowirmrg that | e

19 World Food Programméi L i v e | Vulmerabld Brofile Information from 2007 BLSS.
http://foodsecurityatlas.org/btn/country/access/livelihoods

1% Wworld Food Programe Executive Director, Josette Sheeran, quoteBhntan ObserveFocus article:

ARi ce Crisis Redux: Coul d BhuSeuitwhe Vooutu nef f3,a giai.n 7L 2F c
December 1017, 2010.

10¢


http://foodsecurityatlas.org/btn/country/access/livelihoods

words, the bottleneé how food is distributedli s t he probl em. Patel <co
hourglass shape of the food system is almost certain to deliver not food, but filinger.

That is a scenario that Samdrup Jongkhar and Bhutan will want to avoidasts]lyet

Samdrup Jongkharoés current very heavy depend
from immune to the frightening scenarios that Sen and Patel outline. Certainly any move

at all towards greater food sdalfifficiency is insurance against suclsgibilities.

In Bhutan, accessing markets is difficult at the best of times. Poor infrastructure, such as
inadequate roads and storage facilities, as well as lack of adequate and reliable supply,

are big obstacles to food security, particularly in moneate regions of the country,

some still with no road access. Samdrup Jongkhar Dzongkhag is relatively isolated from

the rest of Bhutan, particularly domestic markets in Thimphu and'P4rat in terms of

accessing a market, it is very close toone ofthewl d 6 s b i ¢ gamahtindimar ket s
This reality makes Samdrup Jongkhar even more vulnerable than other parts of the

country, since the dzongkhag is not easily supplied from other domestic markets in the

event of international food supply line disruptions | ndi a6és temporary 2007
ban may have been a useful warning signal.

The question then is: What kind of market can farmers in Samdrup Jongkhar rely on to

work in their best interests? Vandana Shiva raises this point frequently in her work with

farmers in India, and she applies the lessons unequivocally to Bhutan and to Samdrup

Jongkhar. In her keynote address to the Samdrup Jongkhar launch in December, 2010, Dr
Shiva counsell ed Samdrup Jongkhar and Bhut an
inwardsor at her than have the market dictate what
reliant marketing strategy looks at three things: it first looks at what grows well without

damaging the environment; then at what adds to food security; and third at what is

economi cal I'yDr.ISkva arduesdhiatain shabp contrast, a marketing strategy

that creates dependence (and vulnerability) for farmers allows big business to determine

and mandate what the farmers will grow and sell, and it puts them firmtheaneadmill

of using costly inputs.

Dr. Shiva told an assembly of nearly 500 Samdrup Jongkhar farmers the story of the
Punjab in India. Farmer after farmer there has taken his life because of the burden of debt
from buying machinery and chemical inptis family could not afford. In this case, says

97 patel (2007), pp. 124.30.

19 samdrup Jongkhar may potentially benefit from recent initiatives to improve domestic market access. In
2006, for example, the International Fund for Agricultural DeveloprfiEAD) initiated the Agricultural
Marketing and Enterprise Promotion Programme (AMEPP) in partnership with the Kingdom of Bhutan.
AMEPP has a total budget of $US19.6 million and will be completed in June 2011. In January, 2009, IFAD
identified a new proj, titled the Market Access and Growth Intensification Project (MAGIP) that is
comprised of four components: Market Access DevelopmentPBoo Support; Growth Intensification;

and Management. This project has recently incorporated an irrigation conhfmnesed on two gewogs in

the Bhangtar region of Samdrup Jongkhar that are assessed to have some of the greatest potential for
irrigation development in Bhutan.

199 Unless otherwise indicated, all quotes by Dr. Vandana Shiva in this section are fronsbatatien

given December 19, 2010, at the SJI Launch, Chokyi Gyatso Institute, Dewathang.
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Dr. Shiva, growth was a iAdfalse measure of pr
came to countless numbers of farm families in India who lost a say in their farming

enterprise. Their reliance on extdraad corporate market deprived these farmers of the

ability to decide the direction they wanted to gé ia direction that would have

ultimately been much better for their wellbeing. Instead, the direction of their farms was

determined by what Dr. Shivalcd s fAgl obal ly integrated and ir
agriculture, o0 in which she says there is no
production’®Dr . Shiva remarks that cheap farm prod
exploitation, not a result of efficieny . 6 Monopoly control of the r

to be exploited by traders, she says.

By contrast to this external market dependence, Patel defines a genuine visamh of

sovereignta s t he #fAright of farmers tastphbeoduce f oo
able to decide what they consume, and how an
recognition of the rights of women, who play an important role in agricultural production

and i A food. o

A food secure and food sovereign Samdrup Jongkhar isfdhe explicit, stated goals of
the SJI, and has been repeatedly emphasized in various ways by Dzongsar Khyentse
Rinpoche in launching the initiative.

In furtherance of this objective, Navdanya scientist, Dr. Vinod Bhatt, and leading
Navdanya farmer traer, D.S. Negi, as well as Miguel Braganza, Ashish Gupta, and
Vikram Rawat of the Organic Farming Association of India, have all advised Samdrup
Jongkhar farmers to see the market expanding in concentric circles from the inside
towards the outside. Theirdt objective is to grow enough and varied food to feed
themselves and their families. Then they can aim to supply local markets in Samdrup
Jongkhar (including stores in the local bazaar and local institutions like hospitals,
schools, monasteries, JNPdaarmy bases).

Then when Samdrup Jongkhar can feed itsg#buld farmers look to wider national
markets elsewhere in Bhu@rsuch as hotels in Bumthang that will supply only
organically grown domestically grown food to tourists? Finally, when theskdnda
national markets are supplied, farmers might choose to grow certain seledemghd
crops for niche international markétgatering for example to needs such as the high
European demand for buckwheat that is needed to meet particular nutriciendefs
there, or the growing urban Indian middle class demand for organic food.

A thorough investigation into market access with all the constraints facing farmers and
others is beyond the scope of this study. What is presented here is a preliminary
investigation into key issues and challenges faced, and into some of the possible models
that could work in Samdrup Jongkhar. Monitoring the transition to organic farming in the
coming year will include a specific focus on market access, as well as on goap out

farm economic viability, soil quality assessments, and other indicators, which are

200 pig.
201
Patel, 2007, p. 302.

10¢



presented in greater detail in Part 2 of this study. In sum, market issues will be seen in the
Samdrup Jongkhar Initiative as part of an integrated agricultural stitat@gprove food
security and selufficiency in the region.

3.1 Market constraints faced by S/J farmers and others

The 12 km of rough and winding farm road leading to the villages of Orong Gewog was
built only a decade or so ago. Yet, despite tlagl ronany Orong villagers still walk the 2

3 hour trail to get to and from Dewathang, along the river, with orélhge bamboo

packs destined for the Dewathang market. The road is used for more distant markets.
When we visited Orong, oranggowers were athered near the road with sacks full of
mandarind being picked up by a truck and taken to be sold at the auction in Samdrup
Jongkhar.

Farmers in Samdrup Jongkhar
Dzongkhag obtain market access in
essentially three ways: they travel
themselves to Samdsuwongkhar town to
sell at the local or weekend market; they
sell to a broker or middleman at farmgate
prices who in turn brings their produce to
the Samdrup Jongkhar town market or to
India for them; or they sell to an auction
yard 2

It is often the loggstics of transporting
perishable produce over very rugged
terrain that creates the biggest hurdle for
most farmers in getting their produce to
market. For instance, in remote Lauri
Gewog, villagers explained that, because
they have no roadhaspatj a kind of

apple, would usually go bad on the two
day journey to Daifam. So, rather than
take this risk, they simply feed the apples
to the cattle.

Citrus convoy, Tsangchello, Gomdar Gewog

gypport to Devel opment of Farmer Groups6 Enterprise
Consultant, Ministry of Agriculture anforests, Royal Government of Bhutan, December 2009.
www.moa.gov.bt/moa/downloads/.../MoADownload7xt3860xg.pdP6.
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Transportation is also the biggest challenge reported by shopkeepé@ngtar
(Phuntshothang). According to one Bhangtar shopkeeper:

Nearly all the goods sold in these shops come from Samdrup Jongkhar, which is 60
km away. The costs for hiring vehicles are Nu. 1,500 per day for a light vehicle

and Nu. 4,000 per day fartruck. Most shopkeepers have their own vehicles.
Generally, they obtain transport for their own shop only, though sometimes they
cooperate for very large orders.

Apart from the rice, which is grown locally, and some vegetables, purchased
B h a n gSumadaydnsairket from farmers travelling from neighbouring communities and
gewogs, everything in the shops originates from India, the shopkeepers report.

Another challenge identified by one business owner and community leader in Bhangtar is
the MRP (marketegulated price) of food. These prices are set by the government and
trading industry and he says do not take into account the cost of transporting food to
remote communities. Merchants are not allowed to sell above the MRP, which means that
the profit magin on some products is small to Rexistent.

In Bhangtar, there is a tasty and highly popular variety of rice grown déhiechpti
People from as far away as Thimphu want it, but farmers are having troubles marketing
it. According to one shoegeeper:

They [the farmers] were not able to sell their rice and they were not able to find
the right market. So in 2009 | took a little bit of risk, since there were no cash
crops, but this rice was popular, but nobody was there to market it. So | took up
the riskand | took the rice to Thimphu, but before | took the rice to Thimphu, |
made fifty percent of the payment to the people, and they were quite satisfied,
they were quite happy. So now this year | thought of doing the market, but again
there are some prolvtes. Because now people are trying to mix the rice varieties,
so the consumers, they don't like that, naturally.

According to the shopkeeper, this initial venture to Thimphu was supported by the

Department of Agriculture, which assisted not only with gpaorting the rice to Thimphu

but also supplied the bags. But efforts to continue the sale of rice to the Thimphu market

have stalled because Anin order to make mor e
rice with other rices, and the consumer knowsts very qui ckly. 0o Anot he
the farmers are raising the price from 30 Ru/kg to 35 Ru/kg and consumers are not happy
about it. fAlncreasing the price is actually
control the price. Controlling the prieee have to do. So because of the price, | cannot

take the rice to Thimphu mar ket . o

Another constraint reported by farmers is the frequency of strikes in Assam and West
Bengal, which often close the shortest overland route to Thimphu via Phuentsholing, and
which therefore force farmers to transport their produce via lateral highways (through
Bumthang), which takes longer and therefore proves to be even more expensive. The



strikes also result in delays, which can spoil perishable produce. It was not pissible
assess with any degree of accuracy the frequency of strikes in Assam and West Bengal.
However, during our field research period, such strikes did appear to be a weekly
occurrence.

In Orong, many of the farmers also produce butter and cheese, whattl fer them by

the Dewathang Milk Marketing Cooperative in exchange for 1 Ru per ball of cheese and

10 Ru per pack of butter. But the milk producers of Orong say their particular challenge

is marketing and they report having trouble selling their chesase butter. In the

summer, when there is a lot of fodder for the cows and when milk production is

correspondingly high, the supply exceeds the demand, and excess butter and cheese go

bad after6/ days without refrigeratasonuchofl n t he wi
either, and what they do produce they consume themselves. The Orong farmers report:

We cannot sell our products very well. Last time we took 1,000 pieces of cheese to

the milk booth at Samdrup Jongkhar, but they were refusing to takelit thlls

way we are having lots of problem in marketing. It was worse lasdtiwetook

5,000 pieces of cheese from Orong and Wooling and there [in Samdrup Jongkhar
town] we were faced with | ots of probl ems

The farmers in Orong arooking for a solution: either finding a bigger market so they
can sell their cheese and butter before it deteriorates, or finding a way to better refrigerate
the products so the shelf life is long&t.

23 The DMMC recently got a deep freezer, but it may tat the local people are not interested in
purchasing frozen cheese and butter.
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Orange auction in Samdrup Jongkhar town

Accord ng to a recent stu conducted on behalf
physical movement of p ducts in Bhutan prod
not only production but the growthaef f ar mer
three aareascirlhaitali dttime, bpace,ant dorrhis seams the

consumer is able to buy produ@@ at different time from its harvest asdle by farmers

(ii) at different place from its point of sale by the farmers which ve®lhariousaspects

of transportation and storage of the produce (iii) in different forms (e.g. corn flake) as

compared to its original form (maize gradfj*

dy
r o

Table 11 lists strategies to improve marketing of agriculture produce in Eastern Bhutan,
as recommended by this study.

204pr. Udyog Subedi, SNV Consultant 2 0S0u%p.poffr t t o Devel opment of Far mer ¢
Eastern Bhuta® Ministry of Agriculture and Fogts, Royal Government of Bhuta
http://www.moa.gov.bt/moa/downloads/downloadFiles/MoADownload7xt3860xg. pdf
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Table 11. Strategies for improving marketing of agricultural produce

Marketing Suggested Marketing Interventions to Strengthen Farmers Groups
Dimensions

| mprove 1 Improve storage acrossas®ns through improved post harvest
dimensions technologies at farm household level

1 Improve storage across years through pocket storage facilities wil
capital investment from the government and subsidies for costs fq
using such storage by farmers

1 Instituteasysteho provide timely pric
groups

Improve 1 Improve transportation through support for improving road

ispaceo accessibility (feeder roads) to minimize transaction costs

dimensions Improve storage facilities to minimize loss andhsaction costs

Provide subsidies for licensing and taxation for marketing groups

related to agricultural produce

1 Provide subsidies for delivery systems for produce where private
local markets in the farm locality are reristent

T Worktowards linkingte si mi | ar types of
develop a local network so as to share experiences and improve
their marketing through collective ventures

| mprove 1 Improve and impart direct processing technologies such as clean

dimensions sorting, lakelling, packaging, and processing

7 Diversify activities of the groups towards feasible products with
advanced processing and packaging (e.g. advanced technology f
butter and cheese processing and packaging, with diversification
products such as yogudanned butter)

1 Support machines or equipment that are economically efficient in
terms of group activity and size and incur low maintenance costs

Sour ce: Dr. Udyog Subedi. SNV Consultant. 2009.
Enterprise in Easten Bhut ano, Ministry of Agriculture and

3.1.1 Connecting buyers with farmers in Samdrup Jongkhar

In Dewathang there are four large institutions that once or twice a week purchase large

guantities of fruit and vegetadd: the Chokyi Gyatso Institute for Buddhist Studies, the

Jigme Namagyel Polytechnic, the Military Hospital, and the Army base. Currently, nearly

100% of what they purchase originates from India. With the exception of the hospital,

buyers from each of thastitutions travel once or twice a week across the border into

India (approximately 20km ongay from Dewathang) to procure food items. In the case

of the hospital, where they candét plan ahead
produce is purchasl two to three times a week from the Dewathang market, where the

food also comes from India.

Dewathang shofieepers also crogsorder shop and resell produce at a slightly marked

up price to customers in Dewathang. For instance, one Dewathangedtymgsaid that

he raises the price of produce by between Nu03er kilogram, depending on the item.

When spoilage is factored in (approximately
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AProviding vegetables to my custhemers i s | iKk
vegetables attract the customers to his shop because they are a daily requirement, and he
makes money on the other things he has on offer.

Currently there is no real mechanism for farmers in Samdrup Jongkhar to sell their
produce to the local institions. Firstly, the institutions require a certain reliable quantity

on a weekly basis and individual farmers are generally unable to meet this demand. Also,
the cost of transporting goods is very high, again an obstacle when farmers are working
alone. Aswill be discussed below, the formation of groups or cooperatives, can help
farmers to provide and market their produce to these institutions as well as to local
customers.

Field researchers informally surveyed the 4 institutions listed above, as wedl lasgest
vegetable vendor in Samdrup Jongkhar town to find out what they buy from India and in
what quantities each week. Kitchen managers from each of the institutions were also
asked for their monthly food budget. These findings are summarized inI2abédow,

and will be used in the coming months as baseline data to measure progress towards
buying local. Indeed, the key purpose of this survey was to assess the potential for
shifting from imported to locally grown fodda key, explicit objective of th8JI

emphasized by its founder, Dzongsar Khyentse Rinpoche, as a way to enhance {ocal self
reliance. Thus, using these baseline data, an important indicator of SJI success and
progress will be gradual movement towards greater local production and comsumpti

Informal surveys conducted on the Indian side of the bérdeproximately 2 km from
Samdrup Jongkhar townindicate that Samdrup Jongkhar vendors, who purchase their
vegetables there for+sale in Bhtuan, add an additional 20% to their purchaseiprice

India, while Dewathang market vendors add between 30 and 50% to the Indian purchase
price of eggplant, radish, chillies, and other produce that are highly perishable and that
have about a 20 to 25% spoilage rate if not sold within the week. The Saodgkhar

and Dewathang market vendor margins are lower on ginger, potatoes, onions, and other
produce that have a longer shelf fifa.

23 For assistance in assessing these margins, we wish to thank Miguel Braganzenaldditector OFAI

Central Secretariat, Goaand ConveBes ut h Asi a for | FOAMés I ntercontinent
Far mersd Organizations [|I NOFO]. Goa, I ndi a, who assi ¢
trainingsin Samdrup Jongkhar in Felary2011.
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Table 12. Average weekly procurement of fruits and vegetables (kg) from India by
Dewathangbasel institutions and Samdrup Jongkhar vendors, 2011

| TEMS AND DEWATHANG INSTITUTIONS

BUDGET Chokyi Jigme Hospital Army*** Vegetable

Gyatso Namgyal vendor in
Institute* Polytechnic** SJFrr*

Rice 700 kg 900 kg 100 kg
Potato 400 kg 420 kg 30 kg 20 kg 400kg
Chilli (fresh) | 10 kg 50 kg 1 kg 5 kg 200 kg
Chilli (dry) 2 kg
Cabbage 80 kg 60 kg 10 kg 5 kg 300 kg
Onion 10 kg 5 kg 4 kg 300 kg
Garlic 6 kg 50 kg
Ginger 0.5 kg 50 kg
Tomato 10 kg 14 kg 5 kg 4 kg 200 kg
Green Bean | 20 kg 20 kg 150kg
Flat Bean 50 kg
Chick pea 20 kg
Dal 5 kg 30 kg
Eggplant 10 kg 7 kg 10 kg 100 kg
Cauliflower 30 kg 10 kg 5 kg 200 kg
Carrot 15 kg 3 kg 50 kg
Cucumber 50 kg
Radish 5 kg 3 kg 200 kg
Peas 100 kg
Turnip 2 kg
Sag 8 kg
Broccoli 5 kg 50 kg
Pumpkin 40 kg 100 kg
Banana Yes Yes 200 dozen
Apple 50 kg
Mango 200 kg
Monthly Nu. 65,000 Nu. 1,000 per Nu. Nu. 594 per N/A
Food (96 monks) month per 30,000 | month per persor
Budget (Nu.677pp)* | student for vegetable**

Source: Informal survey conducted February, 2011, Dewathang and Samdrup Jongkhar towns.

* Many items are not purchased by the Shedra because they are given as donations. These

include: sag, coriander, pumpkin, carrot, squash, kerang, wild mushiaaihrbanana flowers.

** [tems such as rice, dahl and milk are not included, as they are provided as rations by the army.

Al so, data do not include fruit and vegetable pt
***These data are based on the current yelaemithere are oraird fewer students attending the

college. In a normal year, the quantities would therefore be roughithodénigher.

**** Data are based on interview with the largest vegetable vendor in Samdrup Jongkhar town.

Note: Except for the Hepital, which purchased 6 L of fresh local milk on average per day for

patients, none of the institutions purchased local fresh milk or fresh cheese from the DMMC.

Milk powder and processed cheese from India were purchased instead.

112



Based on discussionaa@interactions with Samdrup Jongkhar farmers and vendors
during a tweweek farmedtraining programme organized by the SJI in February, 2011,
Miguel Braganza of the Organic Farming Association of India stated:

The vendors in Dewathang and traders in Samdongkhar were willing to sell

fresh organic vegetables alongside the other vegetables. They also expressed their
willingness to label and stack organic vegetables separately and even sell them
with a reasonable premium if they were fresher than thdalegeigetables. The
customers would gladly pay more for better produce. Consumers already pay 30%
more for local chillies over the chillies bought from Assam because of their
superior quality. A beginning could be made in some of the kitchen gardens near
Dewathang market. The possibility of covered cultivation of local chilli under
poly-tunnels on bamboo frames during monsoons, with seedlings raised in kitchen
gardens during late summer, needs to be explored. The price of chillies soars to
Rs.80f per kg an local chillies are presently naaxistent in the market during
monsoong°®

At a presentation of the Draft SJI Profile report on May 19, 2011 held in Thimphu, the
Director of Marketing from the MoA agreed with the focus on developing local markets,
and s& that this was also of particular interest to the MoA and to his division in
particular. He said his department is very willing to help in this process of linking local
buyers in Samdrup Jongkhar with local producers.

3.2 Cooperativegps and farmersod grou

Cooperatives are set up in order to enable individuals or enterprises to achieve something
collectivelyd provide a service, market a prodaidhat they could not ordinarily do on

their own. This means cooperatives are created based on the needs inumitpom

within a group of people or organizations.

The fundamental principle of a cooperative is that of democratic control. fapsco

whose members are individual people this may mean that each member has one vote,

regardless of his or her investménthe enterprise. This differs significantly from other

forms of business corporation where investors purchase control with shares. A

cooperative is directed and operates in the best interest of all of its members. Members

set this direction through theirn v ol vement i n membersé meeting:
opdbs democratically elected Board of Directo

Forming groups and working together for the collective good has always been key to
traditional Bhutanese society (e.g. household labour sharing, commanagjement of

2% |hid. The twoweek OFAI training program was particularly aimed at upgrading farming and marketing
skills through collective action, teaching farmers how to form and manage organic marketing cooperatives,
and linking organic farmers to poteatbuyers, both institutional and individual.
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grazing land, protection and sharing of water sources and irrigation, etc). Other types of
farmersé groups also provide ways to enhance

Cooperatives have social, environmental, and economic benefits:

Social benefits incide:
1 Empowerment of the members through ownership of the enterprise.
1 Increased community participation
1 Increased cohesion amongst the community members
1 Skill building in technical and managerial skills (e.g. leadership, financial
management, and accourgjn

Economic benefits include:
1 Improved rural livelihoods by providing increased cash income
1 Reduced costs
1 Improved access to resources and improved bargaining power (e.g. sustainable
forest resource use througbmmunity foresthanagement)
Improved bargming power for selling and buying
Improved bulk delivery of products, making it easier and cheaper to access
markets, and ensuring buyers reliable quantities
Reduction of cost per unit of produce, and thus increased income
Improved production techniqueskills, and quality of produce, including shared
purchase and ownership of equipment that farmers could not afford individually
1 Broadened market opportunities for value addition by processing and offering
assured type and quality
1 Improved products / senas owing to improved facilities and equipment, and
enhanced skills among the group members

= =

= =

Environmental benefits include:

1 Increased vegetation cover througimmunity foregplantation and crop

production, conserving soil, and preventing erosion andslalas

1 Controlling the incidence of forest fire through community monitoring of their
forests
Conservation and protection of watersheds
Improvement of cattle breeds and a collective management system that reduces
pressure on open forest grazing

= =

INn2001,Bhut an6és Cooperatives Act was enacted (ar
Ministry of Agriculture, the Department of Agricultural Marketing and Cooperatives was

created. One of the explicit odgnendct i ves i n t
Developmat Pr ogr amme (ABSD) is to give |l egal st
Cooperatives. Il n October 2010, when | egal re

cooperatives registered.
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There are currently about 480 teafRNRepr so gr oup
activities in the countr§®’ Examples of groups are Water User Associations, Community

Forest Management Groups, Seed Growers Groups, Savings Groups, and Dairy and other
agricultural commodities marketing groups.

In Samdrup Jongkhar, therearecue nt | 'y about 17 reported farm
(4); agriculture (4); and forestry (9) (see Table 13 below), compared to 13 in

Pemagatshel, 28 in Mongar, 46 in Trashigang, 18 in Trashiyangtse, and 35 in

Lhuentse™*®

Despite the apparently widespreattacvi ty i n forming farmerso gr
consultantdés report, there are a number of ¢
their effective functioning. These constraints include illiteracy, lack of awareness about

the group benefits, laakf cohesion among the group members, lack of rural manpower

to participate in group activities, lack of resources such as capital investment from the

members (e.g. membership fees, purchase of cattle), lack of inputs (such as feed,

improved cattle, pullejsand marginal land holdings for intensifying cultivation and

pasture development. Limited access to maékelise often to lack of roadsalso leads

to high marketing costs even when farmers collabdfate.

"Dr. Udyog Subedi. 2010. Report of the Stakeholders
Cooperatives. DAMC and MoAF.
®syupport to Development of Far mer GrSohegiSRV Enterprise
Consultant, Ministry of Agriculture and Forests, Royal Government of Bhutan, December 2009.
\Zlg\glvw.moa.qov.bt/moa/downloads/.../MoADownIoad?xt3860xq.ﬂ'd[ble 2,pl4.

Ibid.
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Table 13. Inventory of far mer s6 groups in Samdrup Jongkhai
NAME OF GROUP GEwWOG VILLAGE TYPE OF ACTIVITIES CARRIED
GROUP ouT

Potato Group Martshala | Rechanglo | Potato Potato production and
marketing

Orange Group Gomdar Amshing Orange Mandarin marketing

VegetableGroup Gomdar Rechanglo | Vegetable Vegetable production
and marketing

Tengma Group Orong Wooling Cornflake Cornflake production

making and marketing

Dewathang Dairy Dewathang All villages | Dairy Milk, butter, cheese

Farmers & Marketing production and

Group marketing

Orong Mar dang Datsi | Orong All Village | Dairy Milk, butter and cheese

Thuendrel Tshogpa production and
marketing

Denchi Pig Fattening | Gomdar Denchi Piggery

Group

Shilingay Bee Keeping | Pemathang Shilingay Bee keeping

Group

Chirata Management | Lauri Zangthey Community | Plantation of

Group (4 groups) Dungmanmg forest community forest trees

Lauri
Mumring

Ompuri Community Dewathang

Management Group

Meephu Shakpashing | Orong

Community Forest

Reki Khuenphen Dewathang

Community Forest

Domphu Phendey Dewathang

Community Forest

Phunsumtsi Community Martshala | Kakpadung

Forest

Sour ce: Support to Development of Farmer Groups:¢

Subedi, SNV Consultant, Ministry of Agriculture and Forests, Royal Gowvarhof Bhutan,

December 2009.

According

t o

t he

above

Ci

t ed

study,

in Bhutan, there are a number of challenges that they face in common:

Certain groups without any benefits to [their] members havairexd dormant.

wh i

Likewise, groups dealing with crop production and marketing are struggling to
make profits, though there are a few groups that are performing well such as
groups on mushroom and corn flake (tengma). Most of the agricultural groups are
facingsustainability problems mainly owing to the lack of inadequate market. In
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addition, lack of capable leaders, lack of trust amongst the members and lack of
incentives to the board members are some other reasons identified for group
fail ur esé. limdihgthe growthaotthe groups include ruaban
migration of able youths leaving behind illiterate, aged and old people in the
villages who are incapable of participating towards group activitles.

During our field research interviews, villagerste ed about f ar mer s o
had formed in their area and how they were benefitting from them. In Morong village in
Orong Gewog, villagers reported that in 2009 they started a vegetable group (not in list
above) through which they sell theroduce in Samdrup Jongkhar town. In Gomdar,

nearly all the households (31) in Rechanglo are members of a vegetable group that sells

or

vegetables in the summer in both Dewathang and Samdrup Jongkhar towns. According to

the AEO in Gomdar, even though that ismaoon season, the village is able to grow
many summer vegetablepp er haps due to the fact that
(1,900 ft) than some of the lower lying areas of the dzongkhag.

In Pemathang and Phuntshothang, many villagers were ehgafigh farmin@ though

we were told these were individual enterprises and they were not yet organized as a
group. In one village in Pemathang, for instance, roughly 60 villagers were engaged in
fish farming. Each had constructed his own individual pstatked with fish provided

by the fishery sector. The fish were fed with rice husks or in some cases with excrement
from livestock. Fish were for personal consumption and sold in the local market.

In some cases the fish ponds were established someageédrsnembers of one family
reported they built the pond 20 years ago and that today it contains 60 kg of fish. For this
family, the pond contributes approximately Nu. 700 per month to their income. The fish
were originally supplied by the government, frarhatchery in Gelephu.

Fish pond, Dungkarling, Phuntshothang Gewog

210 pid.
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Community forests are also starting in many places in Samdrup Jongkhar, and villagers

say they are benefitting from being members of these community forest organizations.

Oneofthd oundi ng members of Dewathangds communi
group currently manages roughly 240 acres of forest in the area. He says that the 39

members have to pay a fee to join, and they then benefit from being in the group by
getting23tees per year for their own use. fAlt is
a share, but at the same time we have to mai
The way it works, he explains, is that members get their assigned share of trees and ca

make furniture or some other product from the trees, for which they get paid by the forest

group for their labour costs. In exchange, the money from the sale of the items goes

directly back to the forest group. Taujay also says there are sevettainien forest

products that the group hopes to gather, but that this collection process has not yet begun.

3.2.1 Dewathang Milk Marketing Cooperative (DMMC)

A vocal advocate for the milk producing farmers in Dewathang, Tashi Tobgyel, is proud
ofthesuccessf t he ol dest farmersodé group in Bhutan
Cooperative. The cooperative boasts 125 membetith 80 active members. Tobgyel,

says the group has come a long way since its founding in 1993, with the assistance of the

Danish aid agen y , Danida, and of Bhutands Ministry
issues of transparency and financial management plagued the group and the cost of
transportation was very high due to the fact that the milk collection points were very far

away. For insince, in the past, the group was collecting 300 L of milk per day, which

required travelling 50 to 60 km, and the group had trouble meeting vehicle maintenance
expenses.

In 2004, with the help of the livestock division of the Ministry of Agriculturengfes in
management structure and operating methods led to greater success and improved
financial returns for the farmers. Today, B800 L of milk are collected a day within a
much smaller 14 km range of Dewath&nghich in turn reduces transport and védic
costs. As well, according to Tobgyel, the quality of the milk has improved greatly from
past levels and is now greater than 25 lactometre units (a milk quality measurement).
Also, Tobgyel says that now, between 6 and 10 am in the morning, milk istedllea
government supplied vehicle from collection points throughout the gewog. There are
currently two collection bootldsone in Chennari and one in Dewathdngut the other
farmers, who come to these two designated collection booths from further arkeld,
compensated for their travel.

After this morning collection, the milk truck stops in Dewathang and customers come to
the truck with containers to buy mitk:currently only 40 L are sold locally in Dewathang
(see photo next page). Then, at around pdgenmilk is brought to the market in

Samdrup Jongkhar where the remainder is sold. Farmers are currently paid Nu. 25 (up
recently from Nu. 21) per litre of milk, and it is sold for Nu. 30 per litre (up recently from
Nu.25pa Ahandsome payment, 0 he says.
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Tobgyel says one Jersey cow can produce 10 L of milk per day, which is equivalent to
about Nu. 200 /day /cow or Nu. 12,000 per month (at the old rates) if a farmer has two

cows. AThis is |ike the salary fedarmen gr aduat
must also pay for the care and maintenance of the cow. For instance, an attendant would
charge about Nu. 100 per day, so Itds more e

cowi ideally 3 or 4, he says. If you take care of the cows yourkelf, the care and
maintenance cost even less, he says. However, the unpaid labour time of the farmer also
has value and must be considered in the equation.

WW R T According to Tobgyel,
_ % the DMMC6s fresh,

local, high quality milk

is so popular among

consumers thdhe
cooperative canbot
the demand and has had

to set a maximum of 2 L

per person. AThey
our milk because of
guality, 0o he says.

though milk from India
. is cheaper at Rupees
18/L, people prefer the
milk from Bhutan
| because the quality is
' very ¢gpod.

w
Dewathang Milk Marketing Cooperative milk truck

He notes that this kind of knowledge around milk quality does not translate to vegetables.

inWe have started organic farming with our ow
probl em. 0 Haee natadycatedpakoatphke \eegetables and always opt for the

lower price regardless of quality, origin, nutrition, health, or method of production. This

includes the local institutions like the Polytechnic, Army base, and monastery, which

could potentialf provide a huge market for local produce.

About 3 4 times a year the Dewathang Milk Marketing Cooperative makes cheese and

butte® especially at times that there is a problem with the milk truck. Otherwise, there is
usually no s ur womosedikmiodpkin Ordnd vehickeproduceetheit

own butter and cheedeproducts that are then sold by the Dewathang group in the

Samdrup Jongkhar town market. I n ®GOong, weach
members, and together they produce 2,206 lodltheese every 8 days during the

summer, and 50 kg of butter in the same time period.

As noted earlier, DMMC sells this Orong butter and cheese in Samdrup Jongkhar town in
exhange for 1 Ru per ball of cheese and 10 Ru per kg of butter. But omecbitienges



facing the milk producers in Orong is marketinthey are having trouble selling their

cheese and butter due to seasonal fluctuations, transport challenges, and lack of

refrigeration. In the summer, when there is plenty of fodder for the aosvendk

production is correspondingly high, the supply exceeds the demand and excess butter /

cheese goesbad afte76 days without refrigeration. I n t
produce as much of either due to lack of fodder, and what they do prbeyasonsume

themselves.

According to one Orong farmer: fAWe cannot se
took 1,000 pieces of cheese to the milk booth at Samdrup Jongkhar, but they refused to

take it all. In this way, we are having lots of problemmarketing. It was even worse last

time: We took 5,000 pieces of cheese from Orong and Wooling, and there [in Samdrup
Jongkhar town] we were faced with |l ots of pr

Also as described earlfét, there has been a move among members of the Dewathang

mi |l k society to repl ace t-breed whichi proaucesl| COWS O W
much more milk: 7 to 8 litres per Jersey cow per day versus 1.5 litres per local cow per

day. The group now produces roughly 13,500 L of médkmonth, fetching Nu. 300,000

0 the highest production rate so far, says DMMC representative, Tashi Tobgyel.

Jersey cows are expensive, Tobgyel reports, with a single cow costing approximately Nu.
35,000 to 50,000. As well, the cost to feed them ismigoh higher than for local cows

that forage easily on the existing native shrubbery. Tobgyel says that to keep a Jersey

cow in good condition requires 6 kg of grain feed per cow per day, which many farmers
canot afford. As a nposredndition, wineehmiryturrodffects he c ows
milk productivity. Also, even though the demand for milk is quite high, it is very difficult

for farmers to invest in more cows to expand their business, because many of the farmers

are very poor, and are not abld panswithout assets. Tobgyel says that about half the
DMMCb6s active members (40) currently have | o
cows, at a rate of 10% interest/year. He says the loans are quite manageable for the
farmers and t haprobkersevith defaulting.tLoah @aymentsaare y

managed by the milk society.

In Gotungma and Tishure villages in Martshala Gewaog, villagers reported that a milk
society/ group was recently initiated by the livestock officer. Each member of the society
hasa Jersey cow, purchased for Nu. 30,000 through a loan from the BDFC. Two staff
members are employed by the milk group at Nu. 2,500 /month each. The farmers are
presently concerned about turning enough profit to pay back their loans. Currently, milk
and lutter are produced and sold locally. According to the gewog Agriculture Extension
Officer, the dairy group has been in operation for only a few months, and at the time of
writing there were 33 members, all products were sold locally, and some farmers had
dready expressed interest in procuring more cows.

211 A5 this Samdrup Jongkhar profile is not designed to be read-tmeerer, but referenced by topic
according to particular needs, we have deliberately repeated some information in different sections when
that information is relev# to different topic areas.
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In January 2011, representatives from two successful Indian-Batdihg organic

farming cooperative® in Himachal Pradesh and Uttaranckhalisited Samdrup
Jonghar to describe to local farmers how theoperatives have enhanced market
opportunities and improved the economic viability of diverse routtp smaHholding
farming. For example, the Himachal cooperative owns two refrigerator trucks that
transport local organic farm produce to markets irhDah a weekly basis. As part of
their threeweek Marchi April 2011 SJI organic farming study tour to India, 20 Samdrup
Jongkhar farmers from all 11 gewogs, plus the dzongkhag District Agriculture Officer
and three Agriculture Extension Officers, visiteceaf these cooperatives in
Uttaranchal, and witnessed fitsand how it operates.

3.2.2 Cooperative model for weaving and handicrafts

In virtually all the villages we visited during our Samdrup Jongkhar field research,

women of all ages were engagediewvi ng for their familyds nee
was in those villages where the people were Negpsaking, and where weaving was not

a traditional handicraft in which the women engaged. In general, everyone said that the
reason t he vitsell theg weawng isleecausd thaeredis no market for it.

Nevertheless, a few women we met were selling their wares for the Thimphu tourist

market.

One woman in Dewathang makes a meagre living from selling her handwoven kiras and
gho® the traditional othing for women and men in Bhutan. In one year she says she
typically makes 3 half kiras and 5 gldosvorking roughly 3 hours a déy all she can do
because the work is hard on her back and legs. She sells her work to a buyer in Samdrup
Jonghkar town, wheesells the clothing to shops in Thimphu for more than double the
price she gets.

On the day we visited her, the silken red and gold warp threads of a patterned gho hung

softly from her loom, which sits on a raised platform just inside the entrancesmbk

home. She says she can sell her half kiras for between Nu 14,000 and 15,000 and her
patterned ghos for between Nu 20,000 and 25,
amount because she has to subtract the cost of all the materials. In some ¢ages ha

purchase the costly silk threads means her expenses are quite high, and she may only

make Nu 6,000 for a gho and Nu 5,000 for a half kira. She says that the weaving is her

fami |l yéds onl yd skedhasrasneall latdhenigarderotonggow miche

food for her family but her husband is unable to work (see photo of her work below).

A handicraft cooperative could be very beneficial for the women weavers of Samdrup
Jongkhar, particularly if the area opens up to tourism. It would make markedneg m
efficient and effective, eliminate the need for a middleman, provide them with better
bargaining power to fetch a better price, and more of the money from the sale of the
textiles would be returned to the group.

The women in the village of Wooling fdrong Gewog, unlike most other women
interviewed who only weave for their families, sell their high quality woven textiles to
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buyers in Thimphu. Again, what they are paid is much lower than what their products sell
for in the Thi mp h uartisamaodperdtive could ajairabe beaefivtgah 6 s
for them.

There are examples of successful craft cooperatives in Bhutan that might serve as models
for the weavers, crafigeople, and artisans of Samdrup Jongkhar. For instance, in the
village of Bjoka, inthe southern part of Zhemgang district, the government established a
bamboo cooperative (call@dharzo Gongphel Tshogpa)th assistance from aid

agencies. The community is a tdlay walk from the nearest road, and the majority of
villagers are farmers, ith everyone engaging in making bamboo products.

Because the village is not
accessible by road, it was
previously difficult for
farmers to sell their
bamboo products in the
nearby town, so
middlemen bought their
products at very cheap
prices and resoldhem at
much higher ones. There
was also no uniformity in
price or quality, and so
only a few households
benefitted. The cooperative
is now helping to alleviate
these problems and is
benefitting 120
household$*?

In another community,
Radhi, in Trashigang
Dzongkhag, a new
weaving centre was set up
recently, where 60 women
from the surrounding
villages were being trained
to use imported looms.

Gho being woven in Dewathang

According to a recent newspaper article, five looms costing Nu. 300,000 were pdrchase

with a Aconstituency devel opment grant. o The
weave the traditional ghos, kiras, tegos and scarves. The article reports that weaving

using the traditional handl oom had become du

212 Bhutan ObserveMNovember 512, 2010.
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mar ket trends. AThe tr adconsummgand produatiordd oom we a
|l imited and therefore, expensive. o0 The new |
produce their high quality textiles but #Afas
products®*® These models could also be highly applicable to Samdrup Jongkhar, where

weaving is widespread,

Bamboo, which grows naturally in Samdrup Jongkhar can also be used for handicrafts
and other development projects. For example, it can be used inucbiost and

scaffolding, roofs and walls of houses, irrigation channels, split and woven mats, cups
and bowls, woven bowls, arrows, and even clothing. It is noteworthy that all food and
drink for 500 guests for the threly Samdrup Jongkhar Initiative fazh on 1820
December 2010, were served in beautiful, locally havadie bamboo bowls and cups.

A number of examples of successful artisan cooperatives exist worldwide, particularly in
Asia and Central America. These could also be explored as potentielsndssist the
women and craftpeople of Samdrup Jongkhar to make a decent livelihood from their
traditional skills.

3.3 Market potential for non-wood forest products (NWFP)

Three herbs in Samdrup Jongkhar have been shown to have considerablal potenti
commercializatiod Chirata (Swertia chirayita), Rubia cordifolia and Illlicum griffithii.
Communitybased approaches to forestry and natural resource management have been
promoted by the Royal Government of Bhutan in order to strengthen the linkebetwe
protecting valuable natural resources and developing rural communities. As a result, there
are now a number of groups formed in Samdrup Jongkhar for harvesting and marketing
NWFPs. The most important of these is the Community Forestry group in Lauoigizew
which includes all villages and is focused on managing and marketing Ghaata

important medicinal plant. There are two other NWFP groups formed in Martshala
Gewog focused on management and marketing of Rubia cordifolia, which is mostly used
as dye.

3.3.1 Chirata

As previously noted in Chapter 2, there are 19 different species of Swertia found in
Bhutan. The most commercially valued species with high demand in the international
market is Swertia chirayita or Chirata. In Bhutan, it grows most abugdantaurid the
most remote gewog of Samdrup Jongkhar Dzongkhag.

The plant is well known for its very bitter taste and its high medicinal value. All parts of
the plant including leaves, flowers, roots and stems are used. Chirata is used for
numerous pumpses, including reducing fever and pain in the joints. It helps to get rid off

3 Tempa WangdifiWeaving Centre Boasts Five Loom MachideBhutan ObserverOctober 1926,
2010.
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intestinal worms and skin diseases, and is used to ease constipation, urinary discharges,
ulcers, stomach aches, asthma, bronchitis, and leucorrhoea. It is also used as a breath
fresherner, and to reduce vomiting during pregnancy. Traditional Bhutanese medicine
also uses Chirata for blood purification and to cure common cold, gout disease, and even
diabetes and malaria.

This medicinal herb is sold dried in local markets in besidn 2007, almost 42% of the
households in Lauri depended on Chirata as a key source of income. In 2007, a total of
9,400 kg of Chirata, with a value of Nu. 923,000, was harvested and sold by the
community of Shingkhar in Lauri Gewog. Farmers used ltahssr products to the Food
Corporation of Bhutan (FCB). Today, however, the Chirata goes mainly to Bhutanese or
Indian middlemen who take it to markets in Dehli or Calcutta. According to Indian shop
keepers in Daifam, through which the Chirata paskesChirata from Lauri is very good

in terms of purity (based on bitterness), but is poor in colour and appearance, compared
to the Chirata from Nepal. The colour difference is not the result of poor natural product,
but is due to the drying and packagimggess, which is very crude in Lauri. The quality
criteria for Chirata include that it be reddish brown in colour (not black), very bitter in
taste (used to differentiate mixture of species), weltlagd @ in fact it must be 100%

air dried), and not ircted by fungi (mycelium growth).

Farmers can lose about 30% of their product between the time of harvesting and selling
because of improper drying, packaging, and storing. In 1999, the first solar drying unit

for Chirata was provided for Zangthi villagg a small UNDP funded project. The

drying unit was handed over to the community, but no one was given clear responsibility
for its maintenance, and today the unit no longer functions. The SJI recently trained six
Lauri village women in solar drying at tiBarli Development Institute for Rural Women

in Madhya Pradesh, and the first solar drying unit based on the Barli model has been built
at the Jigme Namgyel Polytechnic in Dewathang. It is therefore hoped that the SJI will be
able to assist in overcominiget Chirata drying challenges that have impeded the Chirata
trade in Lauri Gewog to date.

Chirata prices decreased dramatically between the year 2000 (Nu. 200 per kg) and 2005
(Nu. 45 per kg) due to the collapse of the auctioning system in Daifam anduazdiby

control. This led to adulteration of the product (it was mixed with other weeds, sprayed
with water to increase the weight, and mixed with stones, etc.). But the market remain
volatile, with considerable opportunities for Chirata to benefit tg@ne In 2006 once

the middlemen became aware of thegming process of community group formation, the
prices for the product more than doubled and reached Nu.110dendie than double

the 2005 price, but still only about half the 2000 price. Efforfg@paring a management
plan to be implemented by the communities have been made, and will hopefully enhance
guality control, strengthen local governance, stabilize returns to villagers at a reasonable
level, and improve the sustainability of the Chirasource and markét?

24 Guidelines for Resource Assessment and Management of Swertia chilaye&2008. Fost Resources
DevelopmenDivision, Department of Forests, Ministry of AgricultuRgyal Government of Bhutaand

Kuenzang Norbu and Jigme Gyeltsh2@07.CHI RATA" A Medi ci nal Pl ant Rescued

Forestry Dzongkhag Forestry Service, Sdmp Jongkhr, Bhutan
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According to farmers from Lauri, one serious problem that must be addressed in current
stabilization efforts is that overall production of Chirata is on the decline. One farmer told

u s We used to fetch about 2 to 3trucks butn@vst hard to get even 1 t
attribute the production decline to gover nme
is because the government is protecting the environment and the forestry people tell us

not to fire the field. But Chiratahé production of Chirata, is good when the field is set

on fire. The seed of this Chirata is like the grains ofiseéry small. And when we set

fire, the leaves of the Chirata are burned which then turn to seed, which is then taken by
thewind and growsmmr e. 0 Far mers al so note that when f
grows biggef™

3.3.2 Rubia cordifolia

Rubia cordifolia(Tsoe in Dzongkhgis a species of flowering plant in the coffee family
that grows in elevations up to 3,750 m. It can grow to 1id height and is cultivated to
generate a red pigment that is derived from the rddis.plant is also a constituent of
many Ayurvedic drugs like septilin (used to treat rhinosinal infections), rumalaya, and
herbinol.Rubia cordifoliaroots are credited ih tonic, astringent, antidysenteric,
antiseptic, and deobstruéfitproperties. They are used to treat rheumatism, and form an
ingredient of several other Ayurvedic preparations in addition to those listed above.
Roots are also said to be active agairegitsglococcus aureus (commonly known as
6staph infectionbé) and are made into a paste
and skin troubles. Roots are also used for colouring a range of medicinal oils. A
decoction (concentration made from boiling)edves and stems is also used as a
vermifuge that cadestroy or expel intestinal worms

In 2007, a total of 24,300 kg of Rubia cordifolia with a value of Nu. 368,100 was
harvested and sold by Lauri communitiesoduction in Martshala Gewog was 5,024 k
and valued at Nu. 75,360.

3.3.3 lllicum griffithii (star-shaped anise)

lllicium griffithii grows in the subtropical and wet temperate bréeal/ed forests of

Bhutan. It is usually found within the average elevation range of 122800 m.

Harvesting acurs between October and December. This timing ensures that the collected
fruits are seedless.

The use of this medicinal plant is broad and invites potential markets. The fruits and
seeds are used medicinally while preparing local liquor (ara), or eddfasthe sweet

Z5The issue regarding the benefits of using Tseri for Chirata production was also raised at the SJI profile

presentation on May 19, 2011. One Samdrup Jongkhar Parliamentarian present suggested that the Ministry

of Agriculture should study whedh the ban on Tseri is adversely affecting the Chirata production in Lauri.

1% A standard medical definition of deobstruent is removing obstructions and having power to clear or open

the natural ducts of the fluids and secretions of 't he
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fragrance in suja (butter salted tea) or ngaja (sugar tea). Dried seedless fruits are used as
incense. Seedless fruits are also used to cure cough, toothache, and sinusitis (by inhaling
the vapour by boiling the fruits in water). The feuetre also used as an aromatic

stimulant (refreshment or tonic) and for carminative (relieving flatulence) purpdses.

recent study suggests that the essential oil isolated from lllicium griffithii can effectively
be used both as an antifungal agent and food preservative. Shikimic acid, one of the

main components of Tamiflu (drug used against bird flu), is found in lllicium Graffithii
seedd indicating a highly valuable potential market with great current derfidnd.

Altogether, lllicium griffithii is cansidered one of the most valuable tree species among
many important species of NWFP. Nevertheless, lllicium fruits from Bhutan currently
have only a regional market. In a good fruiting year, up to 1,004 kg / ha can be harvested,
and in a bad fruiting yeamn estimated total of 251 kg / ha can be harvested.

In 1995, the market value for the fruit in Samdrup Jongkhar Dzongkhag was Nu.180 per
kg. But by 2003, the market value had dropped to NiU53%per kilogram because
collectors were selling through Indiamddlemen stationed in Samdrup Jongkhar. By the
time the product gets to the Indian market of Tezpur, it is worth R§120(er kg, and

it would be worth much on the international market. In 2007, 3,000 kg of Illicium

griffithii valued at Nu 75,000 wasold by the community of Shingkhar Ladirindicating

a benefit to villagers of only Nu 25 / kg.

This points to the reality that Samdrup Jongkhar villagers are currently reaping only a
fraction of the potential market value of this and other medicinatgléralso points to a
key danger against which the Samdrup Jongkhar Initiative must guard in promoting
medicinal plant development in Samdrup Jong&haamely that future development and
trade could be exploited by outsiders including large pharmacecicgdanies and their
agents, which could undermine both letegm ecological and economic sustainability
and community viability. Extreme care must therefore be taken to create a viable and
effective structure (including development of strong cooperatiovesined with

stringent regulation) to ensure that the resource is not depleted or degraded, and that the
benefits of potentially lucrative medicinal herb collection are equitably reaped by local
communities.

3.3.4 Agarwood

Agarwood is a dark resinousdrévood that forms in Aquilaria and Gyrinops trees when
they become infected with a type of fungus. A dark aromatic resin is produced in
response to the attack, which results in a very dense, darkerabedded heartwood.
The resirembedded wood is valden many cultures (from Saudi royalty to Bhutanese

#’Prabhakumar Mukhia.2006 Management guidelines for lllicium Griffithii for community forests of
Bhutan Social Forestryivision, Department of Forests, Ministry of Agriculture
http://www.moa.gov.bt/moa/downloads/downloadFiles/MoADownload2go9765gc.pdf

Z8A . Sar aswat HEysental oil eohstituedtDol Ilicium @riffithii and its antimicrobial activity
Pharmacognosy Magaziné (23): 208 211.
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monks) for its distinctive fragrance, and is used for incense and perfumes as well as in
medicines. It is particularly valued in traditional Tibetan medicine. Agarwood is still
found in Bhutan's foresthough it is now considerably less abundant almost to the point
of extinction. Despite the Forest Department's vigilance, many trees have been poached
for their high value.

A kilogram of thefungus nf ect ed treeb6s chip cowiths about
better grades fetching up to Nu. 450,000 pér kydicating the huge potential value of

this product. Oils distilled from agarwood can cost from Nu. 900 (Aoud oil) to as high as

Nu. 315,000 /kg (Oud oil s). B leruidesa(lfTMS® | nsti tu
in Thimphu is the only organisation that currently buys agarwood for medicinal use. On

average, ITMS uses 26800 kg of agarwood annually. According to the Institute, in

2009 it used just 4 to 5 trees obtained from private landholdings.

Agarwood is not presently being exploited commercially in Bhutan. Because of its high
market value, however, a few trial plantations were established in Panbang and Samdrup
Jongkhar in the 1980s. These trial plantations have been successful in terms lobfirowt
the trees, but efforts to inoculate the trees with the fungus infected branches (the source
of the resinous heartwood) have not been encourdtiiiMpst of the plantations are

quite small in size and very young (<10 years old). In Samdrup Jongkhraristze

plantation in Bhangtar (Phuntshothang Gewog) and there are a few agarwood trees in
Shilingay (Pemathang Gewof?.

3.3.5 Bio Bhutan

Bio Bhutanis currently the main provider of organic certified products in Bhutan and is a
potential model for howo build an organic market for the products of Samdrup

Jongkhar, especially NWFBio Bhutad s g o a | is to Iimprove i ncome
opportunities for rural communities as well as to promote the image of Bhutan as a
producer of pure and natural products | t i s currently working wit

8 districts: Mongar, Trashigang, Trashiyangtse, Lhuentse, Chhukha, Tsirang, Sarpang,
and Gelephu and is working in close collaboration with several community forests,
womenso groups, BioRhutdnmodetg argsoldid Bhatany Irdia,
USA, Singapore, Thailand, and Europe. Once the products are collected, they are
packaged in Thimphu or in India (in the case of tea b&ys)Bhutanis considering
expanding its line to new products (e.gir@ta), and so there could be potential for it to
buy herbs and medicinal plants from Samdrup Jong#har.

29 A study was arried out in Panbang and Gelephu by Professor Blanchette from the University of

Minnesota between 2001 and 2004.

#0Kuensel 18 April 2010, and personal communications between Tsering Om and Forestry officials,

ITMS, and Dimple Thapavlasters student at Wrersity of Boku, Austria, 2010.

?'Bi o Bhutands organic products are certified and ann
Organics ittp://www.aditicert.nét , whi ch i s accredit edfortDyganicndi ads Nati o
Production Standards. The certification is equivalent to the European Council Regulation 834/2007. This

allows the products to be sold on a small scale in several European countries. The National Organic

Program (NOP) is working on developiagBhutanese certification based on PGS (Participatory Guarantee

System), which is far less expensive to producers thanphiry certification, has been shown to produce
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Please refer to thHeackground Statistical Materialst the end of this study for further
information on other potential medicinal and fordicinal pants as they relate to
Samdrup Jongkhar.

3.4 Adding value to products

The challenge in a finite world is to extract the greatest economic and social value from a
product with the least amount of damage to the envirordnehich in turn means
increasinghe value per unit of a product rather than simply harvesting more of the
resource to make a living. For instance, the value of a felled tree increases with each
additional degree of processing. In other words, a raw log has the lowest economic value
and & it is transformed through various degrees of processing its value increases. Thus,
this the wood becomes more valuable as kiln dried flooring, and even more valuable as
furniture. If value can be maximized, then more jobs are created with fewer trdexgnee

to be cut down. In order to harmonize social, economic, and ecological objectives,
focusing on such a valiedded strategy must therefore be a core principle of Gadéd
sustainable development in the Samdrup Jongkhar Initiative.

There is currentlan abundance of potential in the area of adding value to products

grown in Samdrup Jongkhar, as very little is currently processed. Exceptions include
making corn into corn flakes, milk into butter/cheese, and mustard seeds into mustard oil.
AccordingtoBhut ands Auditor General, who comes
was value being addedwithabotting plantrsetggtmnmakes c i
juice. But, he says, this effort was not sustained and the plant éfésed.

Field research interviewgvealed that, in the gewogs visited, there was some-value
added processing already taking place. For instance, as noted above, in Orong Gewog,
dairy farmers are processing milk into ball cheese and butter, which is sold for them by

the DewathangMilk M& et i ng Cooperativeds mil k booth

they are currently having some serious marketing problems (discussed in Section 3.1
above on marketing constraints), when value is compared per unit of milk, the processed
product does fetch a cadsrably higher price than the raw milk @and marketing

challenges can be resohdedouldpotentially benefit farmers even after the extra labour
and processing costs are included.

In Gomdar Gewog there was discussion about processing the small oramghsane
not accepted in the market, into orange juice. However, according to the Agriculture
Extension Officer (AEQO), a proposal to this effect presented to their Member of

comparable results, and was promoted and explained to Samdrup Jongkhar farmeeG@riggnic Farming
Association of India (OFAI) trainers during their February farmer training in Samdrup Jongkhar

22 nformation provided by Bhutanés Auditor General

Profile study held at Deer Park Thimpliumight be worthwhile to investigate why this valadded citrus
venture in Samdrup Jongkhar failed, in order to assess what SJI might do to support more sustainable and
effective citrusbased valu@dded production in the future.
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Parliament and National Councillor was not greeted with much enthusiasm, primarily
because oranges are seasonal. One farmer rep
this [idea] because production of oranges is not every season, but is only once in a year.

So there will not be regular production of orange juice, but it will be pextlooce in a

season only. o0 Their parliamentary representa
orange juice production would do for rest of the year. In most cases, however, seasonality

should not in itself nullify the value of creating a vahdded prodct. In fact, most

agricultural produce is seasonal, while processing a product to add value can generally be
done in such a way as increase that producto
could be available for many months on the market, eftenthe actual raw growing

season has ended.

As well, a number of gewogs visited had a limited collection of machinery available for
processing. For instance, in Martshala Gewog there was an oil press, but because the
system di dnot viddhekeamed mdrg by $elding theirmastasd aeeds
directly to Indian buyers than by pressing them into oil. Some of the dried maize was
stonemilled into corn meal. The Agriculture Extension Officer in Martshala Gewog also
suggested that juicing of citretould be explored because mandarins pay very little and
farmers sometimes operate at a loss.

According to Dr. Vandana Shiva, farmers in Samdrup Jongkhar should sell low volume

but high value products. Once the local market is built up, and after hatiéiiions such

as the Chokyi Gyatso Institute, the Jigme Namgyel Polytechnic, and the Military base

and hospital have commited to Abuy | ocal, 0o t
products for a national and perhaps international market. Dr. Shisdhssse items must

be nonperishable; otherwise the costs of transporting them increase. She suggests the

sale of nuts, fruit preserves, dried spices, and squashes as a start in suaddedue

ventures. She also says that there is a big market in mdggéd quality organic cheese,

and that perhaps the DMMC could look at that as a possibility if it increases supply and

after it satiates the local market. She points to the proposed Centre for Appropriate

Technology at the Jigme Namgyel Polytechnicpslaace t hat dAcoul d pl ay
processing of produce. 0

3.4.1 Solar drying fruits and vegetables

In February 2011 two experts in lesost solar drying technologies, who founded the

Barli Development Institute for Rural Women in Indore, Madhya Piadmaade an initial
visit to Samdrup Jongkhar to present their work both to JNP faculty and to villagers and
farmers in both Dewathang town and the Bhangtar area, and to assess conditions and
potential needs for more extensive training. Farmers from thoaudghe dzongkhag and
from as far afield as remote Lauri Gewog travelled to Dewathang for this presentation.
Dr. Janak Palta McGilligan and the late Jimmy McGillifdfounded the Indian institute

22 Jimmy McGilligan, whovisited Samdrup Jongkhar February 201with his wife Janak, as guests of
the SJI, died tragically in Aprie011. Please see the SJI websitenatv.sji.bt for our heartfelt tribute to
Jimmy McGilligan. We hope that ouffert to implement the Barli solar drying techniques in Samdrup
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in 1985 to help empower tchmeagentsuioisgpciat ur al tr i b
change through the acquisition of a wide ran
that currently less than 10% of rural tribal women in that region are litéfate.

Since 2002, the Barli Institute has constructed and solgh&@&bolic solar cookers to

villagers at a subsidized prié&.According to Dr. Palta McGilligan, most of the villages

where the solar cookers are being used are not electrified. She adds that the Barli Institute

does not transfer any technology to usergsmthey are first trained to use it and able to

fix 1t if 1t breaks down. She also insists t
ités given for free, they never use them bec

Based on these principles, the project$@$ar achieved remarkable success: Tribal
women in the region report that 90% of the solar cookers are being fully utilized, saving
the women from having to walk long, and often dangerous distances, to collect firewood.
Women are often the target of \@olce and abuse when they are collecting firewood,

says Palta McGilligan, so the innovation also protects their safety. Also, use of the solar
cookers has freed the often very young girls from the arduous anddimseming task

of collecting wood, allowinghem to attend school instead. In addition, one solar cooker
saves 1 ton of wood each year and reduces carbon dioxide emissions by 1.8 tons/year,
thereby producing ecological as well as economic and social befigfits.

The lowcost solar drying technologieleveloped and in use at the Barli Institute are of
particular interest in Samdrup Jongkhar. According to the McGilligans, thedstv

drying technologies can help overcome some major agricultural marketing challenges
currently faced in Samdrup JongkhiaGluding poor transport and storage infrastructure
by helping to extend shelf life. This is particularly true of many fruits and vegetables that
are not currently fully utilized in the dzongkhag, such as bananas (which can very
effectively and easily bdried into high value banana chips).

At the Barli Institute, surplus from the institute garden that is not consumed fresh is solar
dried, using tunnel driers and chimney driers, and providing the institute with fruits and
vegetables during the dry seas@ocording to Jimmy McGilligan, large solar driers
(serving several households /farms) cost about Nu. 40,000 and smaller units can be
constructed for even less (as little as Nu. 10,000) using local materials, and will last for
15-20 years with low operatipand maintenance costs.

In his presentations in Samdrup Jongkhar, Jimmy McGilligan pointed out that the mesh
used in solar driers should be food grade, and the plastic shouM s&bilized Any
other plastic would break down and last only 6 montasdid. Mr. McGilligan argued

Jongkhar will not only benefit | ocal farmers but al sc
outstanding and generous contribution to rural villagers in South Asia.
#4|Information talen from presentation given by the McGilligans at the JNP in Dewathang on Februrary
17, 2011.
22 The SK14 parabolic solar cooker was invented and designed by the German scientist, Dr. Seifert. The
much larger solar cookers, which can cook for groups as &xd6€0 are the Scheffler solar cookers,
izrzlf\slented and designed by Dr. Scheffler, a German physicist. Ibid.
Ibid.
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that solar drying is superior to opsnn drying because it is much more hygiényou

can control the environment, thereby reducing the risk of contamination by insects or
dus® and it is less time consuming, since producelmadried fully in only two days.

By contrast, open sun drying depends on the weather and leaves the produce susceptible
to contamination. Using fuels to dry food is expensive and polluting, he noted, and thus
both ecologically and economically inferiorgolar drying.

As well, the McGilligans and SJI have recognized that the application of such appropriate
technologies can provide good jobs and training for local youth and students, and thus
potentially help stem the current tide of ruuaban migratioramong youth. Another
advantage noted by the McGilligans is that dehydration also maintains the nutritional
value of foods far better than other processing methods.

It is anticipated that Barli solar technologies will increasingly be incorporated into the
curriculum of the Jigme Namgyel Pol ytechni co
In fact, this process began in earnest in Septaétlmober 2011, when the JNP faculty

appropriate technology coordinator, Denten Zangpo, visited the Barli Institutedimyila

Pradesh for two weeks of intensive training in solar drying technologies in the company

of the six Lauri women villagers who had previously trained for six months in solar

engineering methods at the Barefoot College in Rajasthan.

In November 2011, ith some of his INP second year mechanical engineering students,
Denten Zangpo fabricated a solar drier on the Barli model. This first prototypeimade
Samdrup Jongkhar solar drier was ready before the JNP winter vacation began in
December 2011. During éhiDecembéiJanuary vacation, these mechanical engineering
students worked with the six Lauri villagers to test the model in the field and train select
other villagers in Samdrup Jongkhar to fabricate the solar driers themselves from locally
available mateals, using wood rather than metal bases for the driers. The students also
trained these villagers in the use, maintenance, and repair of the driers. The development
and testing phases were successful, and the dissemination phase is scheduled to take
placeduring MarcfiMay 2012, when 24 more solar dryers will be built and distributed in
the villages. The subsequent plan is to spread the use of these driers more widely
throughout the dzongkhag.

Initial funding support for the Septembe€rctober Barli Ingtute training and fabrication

of the first local solar drier in the fall of 2011 was provided by the International
Development Research Centre in Canada through GPI Atlantic. It is hoped that, if this
project is successful, and if replication is of ing¢t® other parts of the country and

region, it might even provide a future source of income for Samdrup Jongkhar residents
and for rural youth seeking good job opportunities close to home.
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Chapter 4. Living Standards and Wellbeing*’

The fate of theast majority of those who sever their ties with their traditions will
not be to attain the prosperity of the West, but to join the legions of urban poor,
trapped in squalor, struggling to survive.

& Wade David?®

Since the introduction of television abowt¢ | ve years ago, much of BHh
has been exposed to the same manipulative, consumerist advertising that has been

transforming the rest of the world for decades. Traditional farming communities that at

one time engaged very little with the casionomy are now being exposecttmsumer

cultureand the excessive lifestyles that culture promotes, and with this naturally the

requirement for money increases. Advertisements aimed at making people believe they

are not quite right asthey are,andthdiey 6 need6 somet hing O6moreb
happy, have intruded on traditional Bhutanese society. This new consumerist culture is

creat i ng orfoelighted skie, fodpsobessed foods, for soft drinks, for fancy

cars, and for of the latest clothingfaons.

Despite visible evidence to the contrary, on many occasions during field research
villagers would say that people in Bhutéwro nmvdrk hard enough and, as a result of this
sloth, there was little money or development in the country. This belile¢ibenefits of
modern industrial economies is no doubt compounded by the images from first world
countries of luxurious lifestyles, now beamed into the living rooms of some of the
poorest households in Bhutan.

One Dewathang shegeeper (cited below) conys this belied that mainstream

22" Much of the data presented here with regard to living standards were retrieved from the Bhutan Living
Standards Survey 2007 Report (BLS®72D However, since the published BLSS 2007 report only

contained a limited amount of data at the dzongkhag level, we requested the National Statistics Bureau
(NSB), to provide us with previously unpublished midata files, which contain much more dzohgg

level data on living standards (including for Samdrup Jongkhar). Some of the data from these unpublished
micro-data files are therefore presented in this chapter, and are therefore published here for the first time.

As the BLSS had a national samplee of 10,000, it can yield statistically significant results at the

dzongkhag |l evel. For Samdrup Jongkhardés popul ation of
sample size of 380 is sufficient to produce results that have a 95% probabilipucd@c19 times out of

20% which is accepted as statistically valid for reporting purposes. As the BLSS had a larger sample size

than this, the unpublished micdata files should yield important statistically valid results.

Other publications examinedased on the BLSS 2007, include Bwverty Analysis Report (PARM

Small Area Estimation of Poverty in Rural Bhutémaddition, the GNH data presented in this chapter
were retrieved from the Centre for Bhutan Studies, and were also previously shedblrhanks go to
Sangay Tempa (NSB) and Karma Wangdi (CBS) for their kind and helpful assistance in retrieving and
providing these data for the purpose of this Samdrup Jongkhar Profile.

“% Davis, Wade. 2009iThe Wayfinders. Why Ancient Wisdom Matterstive Modern World CBC

Massey Lectures. Anansi Press. Torqompo 197198.
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i ndustrial development can figenerate moneyo
the living standards of the poor. But what is commonly not understood, and what is now
demonstrated by substantial evidence worldwide astthis conventional, industrial

model of economic development has often exacerbated, rather than alleviated poverty. In

other words, the generation of large prdfitsecause it frequently derives from cheap

labour and excessive resourcedisdten requiregxploitation of either poor populations

or the natural world, or both. According to the Dewathang shopkeeper cited above:

| feel that we are not as hard working as other countries. Because other countries

are getting devel opedé cbunties bavrcanwe bec o me
generate money? | have seen [on TV] that in Japan, they are developed. They

have systems: those people are verydwastking. They are busy. We should

work hard.

The |l ure of money and what i tmomaernyobuyy i s str
frequently expressed aspiration) young people move into cities and towns looking for

work, and this exodus from rural areas in turn weakens the agricultural base of the

country, as farmers age and can no longer care for their farms. Howevemavthatural

youth do not realize is that the urban unemployment rate overall is more than double the

rural rate (7% versus 39%3° Among youth, the statistics are even more dramatic. In fact,

young people have the highest rates of unemployment in urbanBhuogarly 25%. In

other words, nearly a quarter of young udaavelling people are without work.

According to the Population and Housing Cens
population growth rate was projected to be 1.8% between 2006 and 201briBgttde

same period, Bhutands urban popul ation was p
while the growth of the rural population was projected to be much @ovess than

1%2%° Jobs are simply not keeping up with this urbamigration and growthYouth are

flocking to urban areas for the promise of something that is not likely to be.

Earlier in this Profile (Section 1.3.6), we cited the deep expressions of concern on this

very matter by His Majesty the Fourth Kilidnis words echoed almost exactly b

Dzongsar Jamyang Khyentse Rinpoche in launching the Samdrup Jongkhar Initiative.

Because this Profile is not intended to be read etwseover, but rather used in

encyclopedic fashion to look up and reference particular information as needed, we have

often repeated information in different places that is relevant to different sections. As it is

highly likely that readers of this section will not have read Section 1.3.6 above, and

because His Majestyb6s comment s arepeatlsso r el ev a
comments and those of Dzongsar Khyentse Rinpoche here:

In his 2000 National Day Address to the Nation from Trashigang, His Majesty the Fourth
King described the ruralrban migration trend in these words:

229B| SS 2007
230 National Statistics Bureau. 20a8zongkhag Population Projections (20@615).Based on Population
and Housing Census, 2005. p. 16.
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One of the serious problems we ararfgdoday as a result of the rapid secio
economic development taking place in our country is the increasing trend i rural
urban migration. If all the people migrating to urban areas are able to get good
jobs and earn a good livelihood we should all bepliaplowever, people

migrating to urban areas are not able to find suitable employment and even then
they refuse to return to their villages. If we do not make any effort to change this
trend of large numbers of our villagers leaving to seek employmenibamu

centres, there is every possibility that, within the next twenty years, most of our
villages will become empty andeven our ancestral homes and farms will be
abandoned.

I n I'ine with the Fourth Kimmgwst shud steqqluemtt @ x
encourage our peopl e oneoofthedkayatatad goalsofthehei r vi | |
Samdrup Jongkhar Initiative is precisely to help reverse thisudoaih migration

trend particularly by creating good economic opportunities for young people in the

region. Indeed, in launching the Samdrup Jongkhar Initiative and addressing the Samdrup
Jongkhar community, Dzongsar Jamyang Khyent s
identical to those expressed by the Fourth King:

In our villages, even though we have eglotio feed our children, the trend has

set in where our youth want to go to Thimphu and to the urban areas. These days

you can no | onger say things |ike fAyou ca
are our young ones wanting to go to the urban areas?t@mcesach the urban

areas, if they have no problems living a decent life, it is not a problem at all. But

often they end up having no jobs, or if they get jobs, those jobs are not up to their
expectations, and then they get exasperated and land upuatesiwhere they

feel ashamed to go back to their homes and end up abusing drugs or drinking

alcohol.

How can we stem this flow of our youth to the urban areas? We cannot use force
and threat. Within Samdrup Jongkhar and Dewathang, what are the tahget

can do to create the enabling environment and conditions that will keep our young
men and women heré?

l ndeed, many of Rinpocheds initiatives and i
Maj estyds specific r ec oomteiabiityaffarmmmgtot o | mpr ov
i mprove rural services, and At *3%ome®st econon

specific SJI actions to date, such as the creation of the new Centre for Appropriate
Technology at JNP and the organic farming and solangryainings, as well as future
planned SJI actions like the Youth in Media project, the exploration of cultural tourism
potential, and the creation of a Centre for Performing Arts are all designed to contribute
to this effort.

#1Dpzongsar Jamyang Khyentse Rinpecvideerecorded address to the Samdrup Jongktisative
Launch, 18 Decemb&010, Dewathang, Samdrup Jongkhar
%32 His Majesty the Fourth King. 2000 National Day Address to the Nation. Trashigang
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In order for these and ath SJI actions to succeed in stemming the currentrural

migration tide, it is essential to begin with good baseline data on current living standards
in Bhutan and Samdrup Jongkhar. After all, if rural living standards are not addressed and
improved, it wil be welknigh impossible to stem the rumaigration trend among youth,
regardless of what other improvements are made. In the same 2000 Address to the Nation
form Trashigang, His Majesty the Fourth King clearly and bluntly recognized this reality

in themost practical terms:

One of the most important steps that must be taken to encourage our people to
remain in their villages is to make farming profitable and to increase the income
of our farmers. It is also important to provide our farmers with the samee
facilities that are enjoyed by people in urban centres such as telephone links,
roads and electricity. As most of our villagers live far away from urban centres, it
is also important to develop satellite towns to boost economic activities in the
rural areag>®

Indeed, though there are numerous negative consequences associated with purely
material development, a certain degree of cash income is clearly needed in this modern
world. And at the same time, while there is a need for rural populatigenh&yate higher
incomes in order to reduce poverty and compensate for the new costs of living in modern
Bhutan, there is also little doubt that consumer culture is likely the most significant threat
to Bhutanese culture tod&3 It is therefore clearly a nt@r of balance. On the one hand,
living standards are one of the nine key domains of GNH measured by the Centre for
Bhutan Studies in assessing national and regional progress. And concurrently, it is the
hope that the values of GNH and the GNH lens thaeing used for development and

policy purposes will ensure that Bhutan does not follow the materialist path that the rest
of the world has takénone that has often placed profit and material gain above all else,
especially at the expense of the naturatld; which has widened the gap between rich

and poor, and which has frequently raised the living standards of only a small segment of
society.

This chapter will explore, to the degree possible, the present living standards of people in
Samdrup Jongkharddngkhag by exploring poverty rates and the prevalence of child
poverty, unemployment, equity, housing and sanitation, and access to education. Where
possible, comparisons will be made with other dzongkhags.

233 i
Ibid.
Z4pr, C.T. Dorji. 2008 A Concise Cultural Histry of Bhutan Prominent Publishers, Delhi.
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4.1 Demographics

The total population dBhutan in 2009 was estimated to be 683 ZAccording to the
Bhutan Living Standards Survey (BLSS) 2007, the average househo#t gieenational
level is 5.0, and the average age of a household head is 45 years. However, the
percentage of household ldsaunder 60 years old is 20% higher in urban areas than in
rural areas. Household heads are defined as those in charge of making economic
decisions for the household. Nearly one third of household heads in Bhutan are women.

Samdrup Jonkhar has a populataf about 36,000, an average dzongkhag population,
though the population disparity between some dzongkhags is quite extreme. As recorded
in the 2007 BLSS, Thimphu has nearly 90,000 residents and Gasa less than 4,000. The
total number of households in Samgd Jongkhar is 7,000, and the average household

size is 5.08 almost identical to the national average. Some analysts have remarked that
these official statistics distort reality by registering many citizens as residents of their
dzongkhag of origin ratheéhan of their current place of residence, and that the disparities
are therefore even greater than indicated in National Statistics Bureau (NSB) statistics.
Thus, the population of Thimphu is said to be considerably larger than indicated here,
while we wee told that the actual resident population of Samdrup Jongkhar is
considerably less than the 36,000 recorded in official statistics when the large numbers of
recent ruralurban migrants are subtracted.

Nearly half the population of Bhutan is below 20rgeaf age; and three in five persons

are below 30. Children (below 15 years) account for one third of the population, while

the elderly (aged 60 and above) comprise less than ten percent of the population. The age
structure in Bhutan yields a dependendioraf 69%. That is, for every ten persons in the
economically productive ages (559 yr s. ) there areipesongn fAdepe
under 15, or over 60 yrs. 0 &

Figure 7 below, based on previously unpublished BLSS nrdata files, illustrates age
distribution in Samdrup Jongkhar by gewog. It is worth noting that in Martshala and
Phuntshothang Gewogs, more than two thirds of the population is below the age of 30
years. In Phuntshothang nearly 40% is under the age of 15 and in Martshala 37.5% is
uncer 15. In Serthi Gewog, nearly half of the population (46%) is under the age of 15.
However, only 17% of the Serthi population is between the ages of 15 a9

lowest proportion among all 11 gewogs in this age group. This seems to imply that a very
large percentage of Serthi youth leave the gewog when they come of age. In Dewathang
60% of the population is under 30 years of age (32% under 15). In all gewogs, the elderly
(age 60 and above) comprise 11% or less of the population.

According to the 2005 Paoation and Housing Census, there are 17,786 children in
Samdrup Jongkhar (age 18 and under): betweéyédars there are 4,221, betwe&f 5
years there are 4,713, betweeii I0Dthere are 5,110, and betweeii % years 3,742.

Z5National Statistics Bureau (NSB), Bhutan at a Glance, 2009.
238 BLSS 2007 for tables of age and sex distribution, pp232
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Figure 7. Age distribution, Samdrup Jongkhar by gewog, 2007
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For reasons that could not be determined at the time of writing, Sadaiigkhar has by

far the lowest percentage of women household heads of any dzongkhag in the country at
only 5.4%, followed by Samtse at 12.2%. The national average is 30.7%, with the highest
percentage of women household heads in Bumthang at nearly 66#%éstimgly, data

from The Poverty Analysis Report (PAR 2007) show that three of the poorest
dzongkhags in Bhutan have the lowest rates of women household heads in the’€buntry.
Further analysis is required to determine whether or not there is a corrddatween

these factors.

The population of Bhutan includes many ethnic groups such as the Sharchops from the
east, Ngalongs from the west, Khengpas from the central region, nomads from the north,
and Lhotshampas (Nepapeakers) from the south, who anigily migrated to Bhutan

from Nepal. These (and other ethnic groups) are all found in Samdrup Jongkhar.
Sharchops are currently estimated to be the most numerous group followed by
Lhotshampas. Because of the mix of ethnicities, a wide variety of disdespisken, of

which Sharchop, Dzongkha, Khengkha, and various dialects of Nepali are the most
common. The majority of the population is Buddhist (around 70%) and the remainder
(30%) are mainly Hindu, located mostly in the southern getigs.

It was not pasible to ascertain from published Census data what proportion of the total
population of Samdrup Jongkhar each ethnic group comprises.

4.2 Economic security and equity

Economic security means that individuals have a sense of confidence, protextion, a

even certainty about their economic safety both in the short term and for the foreseeable
future. The economically secure do not worry about finding adequate economic resources
to support themselves and their families, especially when encounteringptiwréc

losses that may result from being unemployed, ill, separating from an irezmmiag

partner, or growing old. Thus, they do not feel overly anxious about potentially adverse
circumstances that they may encounter in the future, and they have noefitat

existing social mechanisms will provide adequate protection against such circumstances
and conditions.

Because the definition of economic security above is essentially subjective, based on an

i ndi vidual 6s per cept i seousity, wallkingfoeamiety,rthgse o f
subjective experiences are very difficult to quantify and measure directly and consistently
over time. It is also particularly difficutb assess the notion of economic security in the

#Tpoverty Analysis Report (PAR) 2007, p. 16.

238 Environmental Assessment Report: Prepgrihe Rural Renewable Energy Development Project:

Initial Environmental Examination (DraftSamdrup Jongkhar Accelerated Rural Electrification
Subproject, March 2010. Prepared by the Department of Energy, Government of Bhutan, and the Asian
Development Bnk. http://www.adb.org/Documents/IEES/BHU/42252/42282bhuiee-08.pdf
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context of Bhutan, which has Igrbeen a largely agrarian society in which entrance into
a cash economy is new for large segments of the population, and in which traditional
agrarian social networks and supports are breaking down for many urban migrants.

In past work on assessmenteobnomic security (a key dimension of the Genuine
Progress Index), GPI Atlantic used available objective data on a select number of known
risk factors for economic insecurityunemployment, illness, old age, and single
parenthood and on the social mechanisnm place to provide protection against those
risks, as proxies for the assessment of economic sectigyunderlying assumption in

such analyses is that changes in the subjective level of anxiety about a lack of economic
safety are at least relativgtyoportionate to changes in objective risk.

However, due to data limitations and time constraints, this kind of assessment is not
presently possible for Samdrup Jongkhar. Further study needs to be undertaken on what
social mechanisms are in place in Bmuta provide protection against risks not only to
economic security but also to food security. These risks include but are not limited to:
crop loss, crop damage, illness and inability to work, death or disability of income
earning partner, old age, andemmployment. Such an assessment will particularly need to
take into account the dramatically changing circumstances of large numbers of citizens,
such as ruralirban migrants, to ascertain whether present protective social mechanisms
are adequate to replattee support networks that have traditionally been a mainstay of
economic security in rural Bhutan.

Given the present challenges in conducting such a systematic assessment of economic
security, we will, in thidrofile, look instead at as much as possilifi¢he existing data

that relate to living standards: poverty, child poverty, the poverty gap, literacy, equity,
access to education, and housing and sanitation. Taken together, those data may provide
at least a partial and temporary proxy for econoniaoisty.

As well, we will report here on relevant results for Samdrup Jongkhar Dzongkhag from

the Centre for Bhutan Studiesd 2010 GNH suryv
wellbeing, which were presented for the first time at the SJI Launch helel @htikyi

Gyatso Institute in Dewathang in December 2010. Many thanks are due to CBS for its

dedicated work in analysing these dzongkleagl results in detail especially for use by

the Samdrup Jongkhar Initiative.

4.2.1 Poverty

Kopur, a century old vilige of approximately 50 households is about 2 km from
Dewathang town. In its basic so@gonomic profile, Kopur is not unlike many of the

other villages visited during our field research, and it shares some of the challenges faced
by those other villagesncluding being plagued by water shortaye®t enough of it for

rice productiod and by humaiwildlife conflict. At one time the people of Kopur used

guns to scare away the wild animals (perhaps even kill them), but this is no longer
allowed by the militay, which set up here in some strength during the Assam insurgent
crisis. Some of the farms around Kopur have been abandoned because of wild elephants.



The villagers of Kopur say they are not doing well economically. When asked about how
much of theirfamiy i ncome was spent on food items, t
is not sufficient to supply f oowhgepubiost of t
works division, and the women are engaged in fieldwork, childcare, and food production.

Accordingto the GNH Commission, there are three defining characteristics of poverty in
Bhutan: remoteness, size of landholding (or lack of landholding), and the economic use

of the | and hol ding. Lack of road connecti on
from their farm products. Small landholdings also mean that the poor can only cultivate
enough for a few months, but must ®*hen rely

Landlessness was a key factor contributing to poverty in some villages visited. For
example, in the village of Bawam Phuntshothang Gewog, there are 33 households.
Most people in the village are paddy farmers, but the majority labour for other
landowners. The villagers estimate that 80% of households are landless.

In interviews, Bawani e si dents reported that the vill age
landlessness, and the unrest in the 1990s. It was unclear to the researchers why there are

so many landless in Bawani, but it may have to do with the movement of families from
neighbauring villages into Bawani where they then remained without any land. For

example, one nearby village decreased from 26 to 4 households, so the remaining

families migrated to Bawani and are now landless.

One major problem facing this community, and ciboiting to its isolation and poverty,

is that Bawani is separated from the road by a river, which swells during the monsoon
season, making passage extremely difficult. Furthermore, there are no irrigation channels
to support farming during the dry seasbtust people depend on construction and public
works to make a living, and others work in the houses of wealthier people. But the
average daily wage is only Nu. 100, on which it is difficult to support a family. One
villager explains:

| n Bawani venay fadnung @ark thatas productive. In the summer

season we cannot go to mar ket because we
have enough production for our own consun
fields, and most of us work on sharing systemednher sé | and. They r ¢
us and we divide the products. We do grow maize but the wild boar never lets it

reach until harvest, it finishes before the harvesting time. We do grow paddy

when there is enough rainfaligatén I n Bawani ,
channels, wild animals, road and we donot
the most i1isolated and backward villages i
equivalent to homeless, their house is just a bamboo shed, some are even striving
forthercai | y meal é al most 30% they |live bel ow

Z9Nirmala Pokhreli Wh at it me aKuensetNoverbber 2,2@16, p. 3.0

290ne SJ Parlianmearian present at the SJI Profile presentation on May 19, 2011, at Deer Park, Thimphu,
noted that lack of landholding was a key factor contributing to poverty in Phuntshothang, Pemathang
and Langchenphu, where poverty rates exceed 50%.
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The community of Bawani is Lhotsampa (people of Nepali origin who reside in southern
Bhutan). In the unrest of the early 1990s, a great many Lhotsampa left Bhutan. In the
southern gewogs of Samdrupngkhar, the result was that land was left barren and, with
fewer people available, many villagers were also not capable of keeping the wild animals
from their crops. Villagers reported that according to government rules, there were too
few households in 8vani to qualify for certain kinds of assistance and development.
When asked about the changes they had observed in their community over time, an
elderly woman replied that she had been living in this community since 1968 and has
seen little development @ifrastructure since then. At the time of these interviews,
however, Bawani residents were about a month away from being hooked up to the
electrical grid.

Rudimentary dwelling in Woosoon village, Wangphu Gewog

Overall, Bhutan has a rural povertyaatf 30.9%*! Urban poverty is much lower with

only 1.7%. The highest rates of rural poverty are in Zhemgang (53%), Samtse (47%),
Mongar (44%), Lhuentse (43%), and Samdrup Jongkhar Dzongkhags, where the overall
poverty rate is 38% (see Figure 1 in Chap)et

241 please refer t&hapter 1 (Food Security) for more information on poverty in Bhutan.

242 pccording to the 2007 Poverty Analysis Report (PARyertyi s defined as follows: HAA
all its members, are considered poor if the household per capita consumptios iesefficient to acquire

a given |l evel of goods and services regwmlded as esser
poverty lineis calculated by adding tlieod poverty lindderived from the Cost of Basic Needs approach)

and thenon-food powerty line The authors of the PAR used the Nepalese calorie requirement to determine
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Table 14 below indicates that the highest poverty rate in Samdrup Jongkhar is in Lauri
Gewog, where more than 60% of households are classified as living below the poverty
line 2 double the rate in Dewathang. More than half of the eleven Samdrup Jongkha
gewogs have a poverty rate greater than 50%.

The gewogs with the highest poverty rate are also not accessible by road: Lauri is a two
day journey by foot from the nearest road in Gelongkhar; Serthi is a 4 hour journey by
foot from Gelongkhar; Wangphu &4 hour journey by foot from Gomdar Gewog; and
Samrang is a-% hour walk from Diglai Khola in Pemathang Gewog.

Some of the poorest gewogs are also currently lacking in electricity. In Lauri, solar power
for lighting has been supplied by the governnfentl60 households in Zhangdey

village, but the village spokespeople we interviewed said that roughly 60 of these now
had damaged batteries and that the villagers did not know how to replace or fix them.
Serthi experienced a similar situation, and therinewers were told that only those who
could afford it owned solar lighting equipment. In one village, we were told, only 10
households out of 35 had solar lighting. However, all Samdrup Jongkhar villages are
scheduled to be connected to the electric lgyi@013.

Samrang, onc@mostipapulaied getvay,ihastordlys21 fuseholds t6day.

The people who still live there have no road access or electricity, but have been provided
recently with solar lighting** Samrang is also the only gewog in thistrict not to have

any health, education or cultural centres. To access any of these services, the villagers
must walk more than 4 hours to Pemathang Gewog.

Langchenphu also has a high poverty rate (55%) even though, for the most part, it does
have eletricity and road accedsboth via India. There is no road access to Langchenphu
within Bhutan and one has to drive 190 km from Samdrup Jongkhar town through Assam
to get there. Furthermore, the electricity for the gewog comes from coal burning plants in
India, and the villagers we interviewed from Langchenphu talked of periods of extreme
power outages, on average 10 to 15 times per week and sometimes lasting for 2 months
in the summef®

In the gewog of Wangphu, the village of Benoporang has been sdtifiele and has
its own solar enginedra woman trained at Bunker RoyO6s Ba

the Bhutanese food poverty line. The Bhutanese food poverty line is Nu. 688.96 per person per month.
Those citizens consuming | es se ntchea np otohridisd paiipeu nnto nar e ¢ C
line in Bhutan is Nu. 407.98 per person per month. Thereforéotdlepoverty line (TPL)n Bhutan is Nu.

1,096.94 per person per month. Those consuming less than the total poverty line are considered poor. From
NationalStatistics Bureau. 2007. Poverty Analysis Report. Royal Government of Bhutan. Thimphii, pp.11
12.

#3The historical context and challenges facing Samrang are discussed in greater detail in the Obstacles to
Food Security section in Chapter 1, and in the seanEquity below.

244 g50lar lights were provided by the GNH Commission.

#3Due to resource, time, and other constraints discussed in detail in the Appendix: Objectives and
Methodology, with the exception of Wangphu, field research was not conducted imibstsfarflung

gewogs. However, where possible, interviews were conducted with villagers and spokespeople who came
from these gewogs to attend the SJI Project Launch held in Dewathang in December 2010.
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is now paid by the villagers to maintain the solar Uifft&ield research in the gewog
revealed that the gewog was wired for electricity and, within ammafrour visit in
January 2011, was scheduled to be connected to the grid.

According to a recent -snterwiscpkagpred pemlrda ,o ft hRe
have resorted to marijuana smuggling as an a
than the rest of theftTheashtdrcdps spgwmtt etsa g dtThheer
of infrastructure and other social amenities in the geog have limited the scope for the

people to break free #rom the quagmire of po

According to theBhutanTimesarticle, the marijuana is cultivated in and among the other
crops and by spreading the seeds randomly in the wild. Villagers then cut and dry the
plant and carry it down to the border town of Jomotsangkha (formerly Déifam)d ay 0 s
walk from Serthi. e marijuana fetches between Nu. i7DQ00 per kg. By the time it
reaches West Bengal, it is sold for more than Rs 5,000 per kg.

Dewathang Gewog, which includes the towns of Dewathang and the administrative
centre of Samdrup Jongkhar, has the lowest ppvate (30%) in the dzongkhag.
Dewathang town is a relatively @meerous area, even when compared to the other nearby
villages, as it has a number of large institutions including an engineering éollegae
Namgyel Polytechnic, a Buddhist monasgethe Chokyi Gyatso Institute, a military

base, and a hospital.

248 A total of 504 houses in 48 villages in Bhutan hheen solar electrified by the efforts of Bhutanese
women who have been trained at Barefoot College, an institute founded in 1986 by Bunker Roy with the
aim to impart traditional knowledge and skills and appropriate technologies at the rural and withge le
Z‘;Ka rma Tenzin. fCa sBhitangimeshovemer 1M,2010.j uana, 0

Ibid.
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Table 14. Poverty and inequality in Samdrup Jongkhar, by gewog, 2007

Gewog Number of | Poverty Poverty Gini Gini Number
Households| headcount| headcount | Coefficient | Coefficient | of Poor

rate rate S.E. estimate S.E.

estimate
Phuntshothang | 599 0.458 0.060 0.245 0.013 1404
Pemathang 297 0.559 0.079 0.236 0.013 810
Gomdar 621 0.439 0.050 0.264 0.014 1161
Lauri 697 0.606 0.053 0.236 0.010 1619
Martshala 475 0.453 0.053 0.258 0.014 986
Orong 639 0.424 0.042 0.279 0.012 1194
Langchenphu | 171 0.550 0.070 0.242 0.020 482
Samrang 22 0.570 0.148 0.252 0.045 60
Serthi 421 0.539 0.052 0.241 0.012 952
Wangphu 339 0.561 0.064 0.256 0.013 1077
Dewathang 653 0.300 0.040 0.292 0.014 899

Source: Bhutan Living Standards Survey, 2007. Unpublished +databfiles.

Note: The Standard Error (S.E.) columns above indicate the possible margin of error in the
results, as the survey sample size at the gewog level is much smaller than at thiredy vl

where results are more statistically reliable. For example, in Samrang Gewog, with its very small
population, the poverty headcount rate may vary from between 42.2% and 71.8%, since the high
margin of error of 0.148 is in either direction frone 57.0% listed ratd.he margin of error is
considerably less (only 0.040 in Dewathang Gewog) in the more populous gewogs.

According to the UNDP Human Development Index, roughly 32% of the total employed
population in Bhutan live on less than U.S. $1d2y. In 2010, the average gross national
income per capita in Bhutan was U.S $5,67.

According to BLSS (2007) unpublished miaiata files, in Samdrup Jongkhar, 44% of
income comes from wages, 10% from own business enterprise, 12% from own farm
enterpise, 2.4% from remittances, 0.6% from pensions, 0.6% from rental or real estate,
0.4% from selling assets, and nearly 30% from other sofites.

At first sight, those data appear to contradict what is reported in the agriculture diversity

c hapt er ,Thereeonoeny of Samdrup Jongkhar is based overwhelmingly on

subsistence agriculture with agricult@ecounting for 83% of the cash income of rural
households in 2008. 0 However, those data con
and only refer to rural houlelds, whereas the BLSS data are for all households,

including the more substantial populations of the towns of Dewathang and Samdrup

Jongkhar. This likely accounts for the reason that the BLSS reports a smaller proportion

29 United Nations Development Program. Human Development Indicators. Statistical Annex. 2010.
Available online.
#0BLSS (2007) unpublished miciata files.
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of farmbased income than the RNF®nsus data reported in the agriculture diversity
chapter of this report.

It is also worth noting here that in genesdden villagers were asked about poverty rates

in their village, they would often reply that there were only a handful of poor and they

were either the very old or those without land. Milisge levelnotion of poverty

therefore does not correspond with the official rates reported above, and indicates that a

certain degree of hardship and struggle seems to be accepted within the ahagbsit

only those who are in extremely dire circums

The World Bank, National Statistics Bureau (NSB), and Gross National Happiness
Commission (GNHC) have identified poor school attendance, road infrastructure, and
access tonarkets as conditions correlated with high poverty rates. For example, in many
poor areas (e.g. Chukka) there is markedly lower school attendance than in areas with
lower poverty rates.

However, in examining these correlations more closely, there wad fole a

discrepancy between the gezferenced poverty data and the overall accessibility index.

The NSB report authors draw a causal relationship between accessibility to markets
(calculated with the overall accessibility indicator) and poverty rateaeMer, according

to the NSB data, Gasa, and some areas of Wangdue and Thimphu Dzongkhags, have low
market accessibility as well as extremely low poverty headcounts.

For Samdrup Jongkhar, on the other hand, there does appear to be a direct correlation

betveen low poverty rates and accessibility to markets. Likewise, in areas of Samdrup

Jongkhar without rural electrification, rural poverty rates are higher. Regression analysis

is required to assess the degree to which these correlations indicate casisahtink

further analysis is required to assess what other factors may be improving living
standards in Gasa despite that dzongkhagods p

BLSS data indicate that poor households tend to be rural and large in size (i.e. have a
number of childen). They also tend to be headed by men, as opposed to women. In fact,
the depth and severity of poverty is observed to be higher amondhewded

households. Poverty rates are also observed to increase with the age of the head of the
household>! Povertyrates by ethnicity were not available.

When | ooking at poverty rates, it is also in
poverty or what i s®4TeerR002RbvettyhApalysisfRepore(PARy gap . ©
found that poverty was deeper and mareese in rural areas than in urban areas.

According to the PAR, a total of Nu. 502.2 million would be needed annually to

eliminate poverty in Bhutah the equivalent of 1.2% of the GDP. The report notes that a
direct cash tr ansf aiblenbrdeasible:aolepotowouldoaly inei t her

1 bid.

®2poverty gap index is the average depth of poverty for the populiitde the sum of the depth of
poverty of each individual divided by the total number of individuals in the population. Depth of poverty
data therefore depend on how far below the povargythe poor are.
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make the needy dependent. Poverty reduction can only be sustained if the poor are
empowered. o

However, it is also worth noting here that the costs of poverty in terms of health and other
societal costs (such dsose stemming from family breakdown and addictions) might far
exceed the costs associated with providing the poor with a stronger social safety net.

4.2.2 Child poverty

According to the Global Child Poverty Report for Bhutan, prepared by Lham Dorji for
UNICEF, the child poverty headcount rate in Bhutan overall is 24.3%, with the incidence
of child poverty in rural areas far exceeding that of urban areas (32.3% versu$>t.4%).
BLSS 2007 data further indicate that child poverty in Samdrup Jongkhar & #@%

fifth highest among dzongkhags, with the highest incidence occurring in Zhemghang
(54%) followed by Samtse (49%), Mongar (47%) and Lhuentse (46%). The lowest rate of
child poverty was found in Thimphu (1.3%). Gasa also had a low rate (5%).

The NatonaHousi ng and Popul ation Census (2005)
deprivation. o Based on these data, 52% of
A de pr iTheenddence in Samdrup Jongkhar was 60%. The highest incidence was

Gasa at 75% and the lowestidence was in Thimphu at 33%. Further investigation is

required to reconcile these child deprivation data with the child poverty data cited above

in order to understand, for example, why Gasa Dzongkhag has such a high rate for the
former and low rate fathe latter, and why Thimphu Dzongkhag, too, has such a wide

gap between the deprivation and poverty rates.

The NSB child poverty study by Lham Dorji also indicated that the infant mortality rate
(IMR) in Samdrup Jongkhar was the highest among dzongkBfgser 1,000 in 2005.

The IMR in Bhutan overall was 40 per 1,000 and the lowest rate was in Gasa (though no
figure was provided3>°

The prevalence of malnutrition, or fAwast:]i

p
c h

ng,

where the probl amowd D erMaktterd dRAtederaiso havi ng

rate was Haa with malnutrition higher than 1
wastingo (less than 2%) were Mongar, Zhemgan
(no data were provided for Gasa).

Again, further investigation is required to reconcile these data with the child poverty data

indicated above, to ascertain why Zhemgang, for example, has the highest rate of child

poverty in the country but one of the lowest rates of malnutrition. Logicatipsar

correlation between the two data sets might be expected.

23 National Statistics Bureau. 2007. Poverty Analysis Report, p. 19.

4 Data are from BLSS, 2007.

25 g0cioeconomic and demographic indicators 2005 Nat i on a | Statistics Bureau. C

child poverty study prepared for UNICEF.
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As well, some dzongkhags report a high incidence of both deprivation and child poverty
but a low incidence of malnutrition, which also seems contradictory. It was not clear at
the time of witing whether these apparent discrepancies are due to errors in the reported
data or difficulties with comparability since data are from different surveys and sources.
These issues clearly require further investigatrén.

Lham Dorji 6s c oihdtatep that 8amdryp Jongkhadis/the dhird
highest dzongkhag in the country in terms of percentage of children living at least one
month without adequate food: 29%. On this indicator, Dagana had the highest rate at
62%, followed by Zhemgang at 31%owest was Bumthang (1.1%)’

In terms of child health, the incidence of Acute Respiratory Infections (ARI) per 1,000
cases in Samdrup Jongkhar was fourth highest in the country at roughly 8 cases per
1,000. The highest ARI incidence was in Thimphu at npa@l per 1,000, followed by
Samtse and Sarpang. The lowest incidence was in Bumtffang.

Insufficient information is presently available to identify the causes of differences in ARI
incidence. While it is tempting to speculate that air pollution (fromckesin Thimphu

and from the Asian brown cloud in the southern dzongkhags) may be responsible for
higher ARI rates in those dzongkhags compared to Bumthang for example, the high
Thimphu rate may also be attributable to ease of hospital access and thegtiere
reporting rates.

Among the 20 dzongkhags, the reported cases of pneumonia among children under 5
years of age were third highest in Samdrup Jongkhar at 585 cases in 2006. The highest
number was reported in Sarpang (634), followed by Thimphu (3@d)the lowest

number of cases were reported in Gas&tHlowever, these absolute numbers are

largely determined by population size rather than incidence rates, with the Gasa numbers
attributable to its tiny population (about 4,000) and the Thimphuwatatbutable largely

to its much bigger population as well as greater access to medical facilities and therefore
likely higher reporting rates.

4.2.3 Equity

A growing body of evidence links improvements in equity with positive economic,
social, healthenvironmental, and political impacts. This basic understanding is backed
by a growing body of research demonstrating that sharp wealth and income inequalities
can threaten social stability and cohesion, and undermine productivity and health.

*®*National Nutrition and Infant Feeding Survey, MOH,
prepared for UNICEF.

®'BLSS, 2007. Cited in Lham Dorjioés child poverty stut
28 Annual Health Bulletin, 2006, Ministry of Health. Citeadi Lham Dorj i 6s child poverty
for UNICEF.

Based on clinical records, 2006. Cited in Lham Dorj |
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In a recentad seminal book on this subjécthe Spirit LevelWhy Equality is Better for

Everyoné the authors concluded that, while researchers have known for some time that

health and social problems are more common among the lessfiueithin each

society, weals now know that Athe overall burden of
mor e unequ?lfgrewing inequalityéssaddor health, then the trends of the

past 30 years are cause for concern: In most countries of the world the gap between the

rich and poor is growing, including in Bhutan.

Thus, poverty is very different from inequality. In fact, an analysis of the data indicates
that poverty and inequality levels stand in sharp contrast. In Samdrup Jongkhar, for
example, Dewathang Gewog has thedetpoverty rate (30%) in the dzongkhag but the
highest rate of income inequality, while Lauri (61% poverty) and Pemathang (56%
poverty) Gewogs have the lowest rates of inequality, as measured by the Gini coefficient,
which is the most widely used incomeequality measure globally (see Table 14 above).

The Gini coefficient, however, also has its limitations. It represents the ratio of the gap
between perfect income distribution and actual income distribution, and therefore
measures income inequality tiighout the income scale. But while the Gini coefficient

is a wellrecognized overall measure of income inequality, it does not necessarily register
changes in the gap between the richest and poorest segments of the population, or the
shares of income helaly various quintile groups.

For instance, the Gini coefficient can stay the same while the gap between the richest and
poorest segments of society incre#Sésor this reason, we also need to assess
inequality by quinti | etoogefifthofghe popuatios, oreghe i qu i nt i
richest, second richest, middle, second poorest, and poorest 20% of the population.

According to the Poverty Analysis Report (PAR), in Bhutan, a person belonging to the
richest 20% of the national population consu®&stimes more on average than a person
belonging to the poorest 20% of the populat¥hat is also noticed is that the
proportion of total consumption allocated to food tends to decrease as the level of per
capita real consumption increases. In otherds, the upper quintiles spend a smaller
share of their total income on food than lower quintiles (see Table 15 and Figure 8
below).

#0wilkinson, Richard and Kate Pickett. 20he Spirit Level. Why Equality is Better for Everyone
Penguin Books. London, p. 20.

%1 Messinger, Hans. Statistics Canada. Personal communication. December 12, 2003.

%2 poyerty Analysis Repar2007, p. 29.
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Table 15. Average monthly real per capita consumption (Nu), share in national
consumption, avernge share of food to total consumption, average household size
and dependency ratio, by population per capita consumption quintile, Bhutan, 2007

Indicator Quintile of per Capita Real Overall
Consumption
Lowest | Lower | Middle | Upper | Upper
Middle Middle
Average per capita consumption | 771 1,249 | 1,771 | 2,662 |5,217 | 2,314
Share of national consumption 9.6 13.3 17.0 21.6 38.5 |100.0
(%)
Average share of food 66.4 62.6 56.3 50.5 374 | 546
consumption to total consumption
(%)
Average household size 7.9 6.6 6.0 53 4.7 6.1
Dependency ratio 1.04 0.97 0.88 0.83 0.61 |0.87

Source: Poverty Analysis Report, 2007, Table 14.

Note: Quintiles are based on consumption, or what people spend, not on earnings or income.

Dependency ratio is the ratio of the Amarking age ppulation to the number of workirage

members in the household, and is an indicator that captures the demographic composition of the

families. (PAR, 2007)

Figure 8. Shares of national consumption by population per capita consumioin

quintiles, Bhutan, 2007
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In Bhutan there is recognition that inequality indicators are an important measure of
societal wellbeing. From PAR:

There is much interest in measuringgoelity since high levels of inequality may
contribute to, I f not exacerbate, poverty
subsequent economic growth and, consequently, in less poverty reduction. A high

level of inequality may make it difficult for the poto have a substantial share of

the benefits of subsequent economic grofth.

An equitable society is also one that provides services to its population equitably. This
principle is reflected in a one oftable he four
and sustainable soemc onomi ¢ devel opment . 06 I n other wor
citizens should have access to basic services. In Bhutan, where rugged terrain, mountains,
roadlessness, and scattered villages are the reality, providing sdovitepeople, even

in far flung places, has been a formidable challenge for the country, and one that the

government continues to endeavour to meet in eaaabplan.

However, it should be noted that even with dramatic improvements in servicag@rovis
over the years, there are still many cases where villagers in distant villages experience
hardship in accessing services located in larger population centres. For instance, in
Wangphu gewog of Samdrup Jongkhar, while basic services such as schdibigjriesa

and RNR centres, have now been provided, it might still take hours for villagers from far
flung villages to access these servit¥s.

In another example, in Samrang Gewadrfinistered by the Pemathang Gewog Gup),
there is no school, BHU, or RNé&ntre. There are currently no services provided to the
villagers within the gewog itself. Only four villag&sSamrang A and B, Hilley, and
Sathpokr®d comprise the gewog, but Sathpokri and Hilley villages are almost empty

now. Samrang used to be the thadgest gewog in Samdrup Jongkahr, with

approximately 500 households, but now has only 21. During the unrest in the early
1990s, most Lhotsampas left the area. At one time there were many services provided to
the villagers, but now this infrastructure stapty.

The lack of population and resulting lack of services has consequently isolated the gewog

and the villagers that remain: #fAltoés difficu
because we have to cross thick jungles infested with elepdnachtsvers that swell in the

summer , 0 s a fPdVNhenwikagersiark $ick, theyrmust travel several hours

through the jungle to get to the nearest BHU. All the children must also walk long and

dangerous distances to get to school, or else bo&dnrathang Gewog, which increases

the cost burden of education on already poor families. As a result, Samrang villagers are

lacking in basic needs such as health and education facilities. At the time of writing, a

plan to reopen the primary school in Samgawas awaiting approval by the Ministry of

Education, and there was a possibility of opening a health facility in the gewog.

3pAR, 2007, p. 26.
%4 Based on BLSS unpublished miedata files.
25 Kuensel OnlingJanuary 4, 2011.
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The BLSS found that overall in Bhutan access to health facilities is high, but the time to
reach such health facilities also renshigh in rural areas, particularly among poor
households. For instance, in 2007, it took an average of 111 minutes for the rural poor to
reach the nearest BHU, compared with an average of 76 minutes for the rupalanon

In Bhutan overall, the differeee was 109 minutes for the rural poor versus 56 minutes for
the rural nompoor?®®

Unpublished micralata for distances to BHUs in Samdrup Jongkhar have been provided.
However, due to time constraints and issues with data presentation, it was not pbssible
the time of writing to analyse these miatata in any detail. Future updates of this
Samdrup Jongkhar profile should include that analysis.

Here it suffices to note that, despite considerable improvements in service provision in
recent years, bothattstical data and our Samdrup Jongkhar field research point to
significant remaining inequities and challenges in service access.

4.2 .4 Household debt

Data are currently not available for levels of household debt in Bhutan. However, BLSS
(2007) did colkect information on sources of credit available to households and found

that, in Bhutan overall, two out of three households have access to loans from relatives or
friends, while five in seven households have access to banks or the Bhutan Development
Finane Corporation (BDFC) for credit. One in two households in urban areas and one in
four households in rural areas have access to banks.

Respondents were also asked whether their households owe money to anyone, and at
least four out of five households do mete any money (although they might have access
to loans if needed). Nearly 20% of Bhutanese households owe money to relatives or
friends; 10% owe money to a bank, and 9.5% owe money to the BDFC. In rural areas,
only 6% of households have obtained loansifia bank, compared to 20% in urban
areas.

BLSS also collected information on first sources of credit among borrowers, and found
that in Samdrup Jongkhar dzongkhag, the bank was the first source of credit for
approximately 9% of households (the majoritymhich resided in the town areas), the
BDFC the first source of credit for 6% of households, while 8% got first loans from other
sources, and nearly 60% borrowed first from relatives or friends. The highest rates of
family/friend borrowing were found induri (84%), Pemathang (83%), Serthi (74%), and
Gomdar (70%) and the lowest rate of family/friend borrowing was found in Samdrup
Jongkhar town (32%). Not surprisingly, these data point to a clearunrah divide in

credit, with distant rural householdsroespondingly more likely to borrow from relatives
and friends. Roughly 11% of households seeking credit had no access to loans, and 6%
responded t ¥y didndt know.

2°pPAR, 2007, Table 17.
#7BLSS 2007 unpublished miciata files.
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However, given the serious debt problems that have arisen south of the border in India,

and elsewhere in the world, particularly among farmers, it would be wise to monitor the

|l evel s of indebtedness in Samdrup Jongkhar a
amass unmanageable burdens. Based on field research interviews it appears that there

may already be some warning signs in the dzongkhag in this area. It is estimated more

than 200,000 Indian farmers have committed suicide in the last decade due largely to

mounting debt burdens from which they cannot escape.

According to the Dzongdag oi$drup Jongkhar, Phub Tshering, there is already a
repayment problem in the district, particularly among rural people. He says that the

gewog head Gupd is now responsible to help the BDFC collect money from borrowers.
While debt repayment has by no mearsched crisis proportions in Samdrup Jongkhar

or Bhutan generally as it has in other parts of the world, it will be useful to heed early
warning signals to avoid any escalation of indebtedness beyond the point where debts can
manageably be serviced.

The Bhutan Development Finance Corporation (BDFC) presently gives loans ranging

from Nu. 10,000 to Nu. 50,000 at an interest rate of 10%. According to Tashi Tobgyel,

t he Chair of the Dewathang Mil k Marketing Co
p o or ,the castroftbuying and maintaining Jersey cows is so steep that they have had

to take out loans to do so. Tashi Tobgyel reports that many farmers do presently get loans

from the BDFC to purchase the cows at the standard rate of 10% interest/year. Currently

Tashi Tobgyel reports, the BDFC loans are quite manageable for the farmers. Thus far

they dondét have any problems with defaulting
are managed by the milk society. Currently about 40 farmers (out of the 80 ¢iveo ac

members) have loans.

4.2.5 Access to education: Walking distance to school

One grandmother in Bawani village in Phuntshothang gewog worries when the children
leave to go to school:

During summer season we are afraid that our setpoiolg childrerwill get
washed away by the river. That gives us a lot of tension, because there is no
bridge.

In another small village located about 5 km from the town of Dewathang, overlooking the
openpit coal mine, one villager explains:

We have no school here four children. They have to walk more than 2 hours to
reach their school which is bad for their studies because they get so tired. During
summer [monsoon] there is a risk from landslides and our children come home
drenched and become sick.
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River without bridge to Bawani village,
Phuntshothang Gewog

In Gomdar the children have similar problems related to weather. One villager reports:

During summer season, there are | ands]l
children to he school and they stay back around 3 to 4 days a week at home.

One spokesperson for Samrang Gewog explains the situation there:

Before in the 1990s, we had a school, but it has been closed down. Now, we have
a petition for a school saying we want ameexded classroom. We are just
determining how many children will be there. If it is above ten children, we
thought we should open one extended classroom for them. Because from
Samrang, it takes four hours for the children to reach the school in Pemdthang.

is a big journey for the children.

Even within the town of Dewathang itself, there are disparities among the children when

it comes to getting to school: some recei
a vehicle is provided for those dlien who live at the Jigme Namgyel Polytechnic (a
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JNP school bus) and for those who live on the military base (an army truck) to take the
children to the Primary and Middle Secondary schools.

But those children who do not live in these institutionairsggt and who are not

provided with private transportation, have to walk. According to the Principal of the
Garpawoong Middle Secondary School, approximately 30% of the students walk to
schooB a round trip distance of more than 7km from the t6%/The disance from

many villages is considerably longer. The principal says a bus has been provided, but it
currently sits in Samdrup Jongkhar town awaiting a qualified bus driver.

In rural areas in Bhutan, approximately one quarter of primary school childremtag&e

than an hour to get to school, whereas in urban areas only one percent of primary school
children take more than an hour to reach school. This disparity, and the far greater
difficulty in reaching school in rural areas, is reflected in the sharpasinh school
attendance among rural and urban youth.

According to the 2007 BLSS, formal schooling rates are much higher in urban areas than
in rural areas: Including all ages, 60.3% of rural dwellers in Bhutan have never attended
school, almost double ¢hurban rate of 31.9%. In Samdrup Jongkhar, 55.2% of the
population never attended school. The main reasons given for not attending school are:
too young or too old (24.2%), lack of interest (15%), not affordable (14.2%), need to

work (10.8%) and school tso far (10.8%)°° Among schoolage children, needless to

say, attendance rates are very much higher than indicated here for the population at large.

In 2007, 43% of children in Samdrup Jongkhar dzongkhag needed less than 15 minutes to
reach school. Howevegl8% required between 15 and 30 minutes and 22% required more
than one hour. In more remote parts of the dzongkhag, more time is needed. For example,
about half the children in Phuntshothang, Serthi, and Wangphu gewogs needed more than
one hour to reackchool (46.8%, 52.2% and 60.0% respectively). The vast majority of
Samdrup Jongkhar children and their families (96.3%) did not spend any money on

school transportatiofl°

According to the Educating for GNH dsrincipal
in Bhutan reported that their school was less thanmi@0te walk from the nearest road.

However, nearly 20% reported that their school was between 2 and 5 hours from the

nearest road and an additional 21% reported their school was more than Wwdikung

from the nearest road.

These data were further analysed by region, to ascertain where duration of walking was
most problematic. Cross tabulation found that nearly 51% of principals in the East, 42%
in the Central region, and 41% in the South reggbwalking distance to be greater than 2

28 This roundtrip distance refers just to the dirt road leading from the main highway to the Garpawoong
M.S.S school, which is 3.5 km long.

29BL.SS (2007) unpublished micata files.

20B|.SS (2®7) unpublished micrdata files. No data were provided for Samrang Gewog. According to
Sangay Tempa, Samrang is how under Pemathang Gewog.
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hours (betweeni® hours and more than 5 hours combined), compared with 27.3% in the
West other than Thimphu and 16% in ThimpghtData were not available at the
dzongkhag level.

The BLSS 2007 also collected dataemtucational expenses incurred by households and
found that, on average, the total amount spent per person in urban areas was practically
twice that spent in rural areas (Nu. 3,400 versus Nu. 1%60).

4.2.6 Literacy’

Literacy is deeply linked to all aspts of life and livelihood and is unquestionably a
powerful instrument for empowerment. It is an essential condition for sustainable socio
economic development and a critical tool to eradicate poverty, enhance employment
opportunities, advance gender egyaimprove family health, conserve the environment,
and promote democratic participation. In particular, there is a close and deep
interrelationship between illiteracy and poverty at the global, national, and local levels.

The overall literacy rate ammg the Bhutanese population 6 years and older is 56%.
Thimphu has the highest literacy rate (72%; 63% females; 81% males) while Gasa has
the lowest rates (40%; 29% females; 51% males). Three out of every four persons
residing in urban areas are literatdnile less than half of the rural population is literate.

However, when literacy rates are compared to poverty rates, some exceptions to the
normal high correlation appear. For instance, Gasa, which has the lowest literacy rate,
also has one of the lowtgsoverty rates in the country. Further investigation is needed on
the conditions that exist in Gasa that make it an exception to th&fule.

Nationwide, the literacy rate among males (66%) is twenty percentage points higher than
among females (46%nterestingly, the national data show that women who have

attended school, particularly in urban areas, are far less likely to be household heads than
illiterate women in rural areablearly 85% of urban dwelling males are literate, while

only 60% of rural dweing males are literate. Similarly, while 65% of females are literate

in urban areas, only half of the women residing in rural areas are literate.

The literacy gender gap widens with age; in th@ $ear old age group, males are only
2.6 percentage pommore likely to be literate than femalésa testimonial to growing

ZLGP| Atlantic. 2010Educat i ng f or GN.KGPIRMantio, eldlifpxal s 6 Survey

22 Expenses include: token fee/sdhdevelopment fund, boarding fees, books and supplies, private
tutoring, public transportation to and from school, and other educational expenses such as uniforms. BLSS
(2007), Table 3.15.

23 A person is considered literate if s/he can read and writeléast one language, (i.e. Dzongkha,

English, Sharchop, Nepali etc).

2 Note that as previously mentioned, Gasa is also an exception when it comes to correlating poverty with
inaccessibility, which are generally highly correlated, while Gasa has a l@«tpoate despite it relative
inaccessibility to markets. Gasa is also an exception to the usual high correlation between illiteracy and
poverty, because it has a low literacy rate but also a low poverty rate. Further study is recommended on
conditions inGasa that might be modelled elsewhere.
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gender equality in primary education in Bhutan. In thigs80year age group, by contrast,
the literacy rate among males is 40 percentage points higher than among females. In
every dzongkhg without exception, males are more likely to be literate than feftales
although, as noted, the gap narrows markedly in younger age groups.

In Samdrup Jongkhar, the overall literacy rate is 55%, very close to the national average
of 56%. The female litacy rate in Samdrup Jongkhar is 42%, and the male literacy rate
is 68%, once again quite close to the national averages of 46% and 66% respectively.

At the gewog and town levels, literacy rates are highest in the two large towns of
Dewathang (63%) and 8arup Jongkhar (74%), and lowest in Samrang (36%) and
Gomdar (34%). Serthi has the highest overall literacy rate of all the gewogs for which
data were provided (58%). No data were provided for Dewathang or Wangphu Gewogs.
Although there are data for Dewatig and Samdrup Jongkhar towns in Dewathang
Gewog. (See Figure 9 below).

Lower female literacy rates in Samdrup Jongkhar (as in the rest of Bhutan) might

contribute to the fact that women seemed to lack the confidence to participate in many of

the field esearch interviews for this study, particularly when the men were present. In

several villages, when women were asked questions directly, they often replied that they

had nothing to say because the men had spoken for them. In Wangphu village, a group of

nine women between the ages of 20 and 70 were interviewed (without any men present)

and one of them said (to agreement by the ot
need to be able to speak for ourselves. 0 The
unedwated, there was nothing that could help them improve their lives, save having a

market for their weaving.
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Figure 9. Literacy rates, Samdrup Jongkhar, by gewog, 2005
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Note: Data for Dewathang and Wangpgbewogs were not provided, although data for
Dewathang and Samdrup Jongkhar towns in Dewathang Gewog are shown above.



4.2.7 Employment

Among the estimated 274,000 employed persons in Bhutan, two thirds are employed in
the agriculture sector; and the render work in industry, the services sector, or in other
enterprises (see Figure 10 below).

Figure 10. Employed persons by major economic sector, Bhutan, 2007

Industry
15%

67%

Others

0,
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Source: BLSS (2007), Figure 4.5.

B h ut anen@pleymant rate in 2007 was estimated to be 3.7%. However, one in four
Bhutanese between the ages of 15 and 24 years was unemployed, five times the rate of
other age groups. The overall labour force participation rate nationwide was estimated to

be 67.3%."

In Samdrup Jongkhar overall, the labour force participation rate is 68%, just above the

national average. This means that more thanttwoi r d s

of

t he

dzongkhago

either employed or actively looking for work. Unemployment in Samdrup Jongkha
4.5%, slightly higher than the Bhutanese average of 3.7%. Mongar has the highest labour
force participation rate in the country (79.6%) and one of the lowest unemployment rates

?*The Bhutan Living Standards Survey categorises persons fifteen years and older as either (a) in the
labour forc® which includes both the employed and unemployed (but willing and able to work), or (b)
economically inatived those not working because of temporary illness, study, disability, family duties etc.

This categorisation follows standard international definitions.
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(1%), while the highest unemployment rates are in Lhuentse Dzongka@®#t, 15.
followed by Thimphu (7.9%) and then Trashiyangste (7.1%).

Interestingly, despite the fact that young people flock to Thimphu from throughout the
country in search of work and opportunity, the Thimphu unemployment rate is more than
double the nationahte, largely due to the high number of unemployed yo§tisee

Figure 11 below for unemployment rates by dzongkhag.

It should be noted that official unemployment rates only count those who are actively
looking for work. They do not include discouragedrkersd those who want work but

have given up looking for it, largely because they believe they are unable to find a
suitable job. Official unemployment statistics also do not count the underemgployed
those who are working patitne but would rather be workgfull-time (also referred to

as involuntary paftimers); or those who are working beneath their skill level. Therefore
official unemployment rates worldwide are typically underestimates of the actual number
of unemployed and underemployed.

In Bhutan oveall, most of the unemployed (61%) report that the reason behind their

jobl essness is fAia personal problem. 0 A furth
According to the BLSS, 2007, the proportion of unemployed citing personal problems is

highest amang the young, and age problems are cited most among the elderly. In rural

areas, nearly 54% of the unemployed cite fipe
having no work while nearly 28% cite age as the factor.

Those without schooling comprise 77.4%lod £conomically active population
nationwide, while those with more than higher secondary education (i.e. have gone
beyond grade 12) make up only 2.7% of the economically inactive populage, but
perhaps surprisingdy 34% of the unemployed. In other words, entrary to normal
assumptions, it appears that education does not help one get a job in Bhutan!

Results are somewhat different in Samdrup Jongkhar. According to BLSS unpublished
micro-data, in Samdrup Jongkhar Dzongkhag, only 3.4% of those with moraitieer
secondary education are unemployed. However, if one includes those who have
completed Class 10 and beyond, nearly 33% are officially unemployed.

Because some of those results are cotintaitive %2 with highly educated people
globally more likely b be employed than those with less educéitothese data will
require further study to determine whether or not there is actually a correlation between
level of education and unemployment in Bhutan and what its causes might be.

A likely cause of the appent correlation between education and unemployment is that
farmers (many of whom are illiterate) make up a large proportion of the economically
active population and twthirds of all employed people. By contrast, the traditional
weakness ofateBdctor tlervaryslimiggd nunaber of civil service job

2’8 For more information, please see Chapter 4 of the BLSS 2007 Report.
2TBLSS, 2007, p. 45.



openings, and the burgeoning population of educated youth seeking work may help
explain the limited opportunities available to them.

There are distinct urban/rural, female/male and youth/adult disgan employment and

in labour force participation. For example, in urban areas only 41.5% of women
participate in the labour force, while 76.8% of men participate. In rural areas this
disparity is considerably smalerthe male labour force participatioate is only 6.3
percentage points higher than the female rate. Further analysis will be required to assess
the reasons for these disparities, but again it is likely that high female participation in
farm labour will help explain the urban/rural dispairit labour force participation rates.

Additionally, the urban unemployment rate (6.8%) is more than double the rural rate of
unemployment (2.8%). In some ways this is ironic, since so many youth migrate to
Thimphu in search of opportunity and work. Or tther hand, it may be a function of
higher rates of schooling that lead youth to eschew farm labour in favour of urban office
jobs that are in very limited supply.

Nationwide, youth aged 124 have the highest rates of unemployment (9.9%) in the
countryamong all age groups. But if the focus is narrowed to urban areas, young people
have an unemployment rate of 24.7%, while the next age demograpid (#&ar olds)

has an unemployment rate of only 2.4%.
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Figure 11. Unemploymentrates, by dzongkhag, Bhutan, 2007
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Source: BLSS 2007; Figures have been rounded.

Note: It should be noted that official unemployment rates only count those who are actively
looking for work. They do not include a) discouraged wogdi®se who want wérbut have

given up looking for it, largely because they believe they are unable to find a suitable job; b) the
underemployed those who are working patime but would rather be working fetime (also

referred to as involuntary paitners); or c) those o are working beneath their skill level.
Therefore official unemployment rates worldwide are typically underestimates of the actual
number of unemployed.

According to BLSS unpublished micdata files, unemployment levels in Samdrup
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Jongkhar Dzongkhage highest in Jomotsangkha (formerly Daifam) at 73%, and in
Samdrup Jongkhar town at 56%. The gewogs with the highest jobless rates are
Langchenphu (41.2%), Gomdar (40.8%), and Lauri (34%). Orong Gewog had the lowest
rate of unemployment at 19.5%. (Seeufeggl12 below.)

According to Sangay Tempa, who undertook an analysis of unpublishedduaterfiles

for this studyunemployment in Samdrup Jongkhar appears very high because the BLSS
excluded the 7,493 persons who worked, but for pay in kind rather taeymrHe

noted that if these were included in the statistics, then the unemployment rate in
Samdrup Jongkhar would only be 1.2%. It was not possible at the time of writing to
reconcile those figures, which Sangay Tempa derived from the BLSS-daitadiles,

with the official unemployment figure given for Samdrup Jongkhar of 4.5% as reported
in the BLSS 2007 report.

Figure 12. Unemployment rates, Samdrup Jongkhar, by gewog, 2007
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Source: BLSS unpublished miedata files, 2007.
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Notes: Samdrupcholing was formerly called Bhangtar and Jomotsangkha was formerly called
Daifam. Employed are those who worked in exchange for cash. Unemployment appears very high
in Samdrup Jongkhar because, according to Sangay Tempa, the BLSS exclondibe f

employment statistics the 7,493 persons who worked in Samdrup Jongkhar, but for pay in kind
rather than money. If these 7,493 additional people are included in the employment and
unemployment statistics, then unemployment in Samdrup Jongkhay i%.2.

4.2.8 Housing and sanitation

Nearly three in five households in the country have access to water through pipes in their
dwellings (83% in urban areas and 46% in rural areas). The rest rely on outdoor taps and
a few have access to water frorther neighbours, wells, springs, rivers, or lakes/ponds.
The source of water is very well correlated to the per capita expenditure of households:
89% of the richest households in towns have water supplied in their dwellings through
pipes while about a thdrof the poorest households rely on public outdoor taps. In rural
areas, the proportion of rich houses with piped water is twice as high as among the
poorest.

In Samdrup Jongkhar Dzongkhag as a whole, 95% of people are classified as having
access to an iproved water source (i.e. public tap, pump, or protected well), a slightly
higher percentage than the national average. The majority of the dwellings in Samdrup
Jongkhar rely on public outdoor taps (49.0%). This finding was supported by field
research. Hoever, in the towns, water is more commonly supplied through pipes in
dwellings: Dewathang tow#t 52%, Jomotsangkha (formerly Daifait) 70%, and
Samdrup Jongkhar towra 78%. Most households in the dzongkhag need less than 30
minutes to fetch water (63%), ZBneed between 31 and 60 minutes, 2% need between 1
and 3 hours, and nearly 9% need more than three f8urs.

More than nine in ten Bhutanese (99% in urban areas and 95% in rural areas) have access
to improved sanitation facilities. According to the 200758, 97% of people in

Samdrup Jongkhar are classified as having access to improved sanitation facilities
(sewers, improved latrines etc.). This is slightly higher than the national average of 96%.
Overall in the dzongkhag, 71% of respondents reported gawiad toilet facilities. The

highest rates of access to improved sanitation in the country are in Wangdue and
Bumthang (99.6% and 99.4% respectively).

In Bhutan overall, more than half of the population (66%) belong to households using
solid fuels suchs@biomass (wood, charcoal, crop residues, and dung) and coal for
cooking and heating. The proportion of the rural population that uses solid fuels (80%) is
more than three times higher than in urban areas (28%). This is largely due to the fact
that, accorohg to the 2007 BLSS, 99% of the households in urban areas have access to
electricity while in the rural areas only 60% have access.

However, the countryds rur al el ectrification
increasing number of rural houss#tis now connected to the grid. By 2013, even the most

2’8 B SS (D07) unpublished micrdata files.
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remote, norelectrified regions of Samdrup Jonkghar in Lauri, Serthi, Wangphu and
elsewhere are expected to be electrified and connected to the national grid. In the case of
lighting, the main sourcdatoughout the country is electricity (68.5% of households),
while one in four households uses kerosene/gas lamps. Although nearly all (97%) the
households in the urban areas draw their lighting from electricity, in rural areas,
according to the 2007 BLS8nly slightly more than half (56%) do so. Again, as noted
above, this is rapidly changing as electricity penetrates more and more rural areas.

In Samdrup Jongkhar, according to the 2007 BLSS, more than half of the households
(51%) have electricity as thesource of lighting. Kerosene or gas lamps account for 43%
of lighting. This difference is largely correlated with whether the household is located in
an urban or rural area, with the latter still significantly more likely to rely on kerosene or
gas.

Overall, three quarters of households in Bhutan use wood (41%) or electricity (34%) for
cooking, while nearly a quarter (22.6%) use gas. In urban areas electricity (50%) and gas
(45%) are widely used for cooking. In rural areas, more than half use wood &P%),

use electricity, and 14% use gas or other sources.

In Samdrup Jongkhar Dzongkhag, most households use wood to cook their meals (56%).
In some gewogs, such as Serthi, Lauri, Gomdar and Pemathang, which are situated in
heavily forested areas, woodused by more than 95% of the households. The second
source for cooking is electricity (32% of households) followed by gas (1£%).

For example, the Chokyi Gyatso Institute (CGI) in Dewathang currently uses wood for
cookingd some of it is dead wood taken fnahe monastery property and the rest is
delivered to them. Households and institutions are allowed to cut a certain number of
trees for cooking purposes. CGl also recently received two electric stoves from the World
Wildlife Fund, but Ugyen Wangchuk, timeanager of the monastery, expressed concern
that the electrical use might be quite high and therefore expensive as well, so he
expressed interest in the possibility of using gas or biogas, which is cheaper. Also the
kitchen area where the electric stoveslacated often have water standing on the floor,
which makes the electric stoves dangerous, so they are not being used at present.

In Kharbandy village in Pemathang Gewog, one woman expressed concern about the use
of wood for cooking:

In my village oneof the most valuable things is the environment around us. About
80% of the villagers cook their food relying on firewood, but the smoke of the
firewood creates many problems to health and even in the sky, causing one of the
main factors of global warmin@herefore we would be grateful if government

could kindly bring some new strategy such as the biogas (cow dung) cooking
system, which is useful. Of course we have electricity.

29BLSS (2007) unpublished miciata files.
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In Bhutan overall, 44% of the households in the country do not have heatintgs. For
those that do have heating sources, the most common source in rural areas, is the bukhari
(wood/coal stove), while in urban areas, electricity is mostly used.

I n terms of sanitation in school s,uwvegccordi ng
(2010), overall, it appears that the functioning, cleanliness, and adequacy of student

toilets in schools, particularly in nasrban settings, is a major area of concern.

According to the survey, a majority of principals report student toilets ag beher in

need of repair (38.5%) or broken altogether (14%). Only 22% of principals report that all

the student toilets work well in their school and 26% report that most work well.

When asked whether they agreed with the statement that their scheelsufficient

toilets, roughly 48% of principals responded that they strongly agreed or agreed, while
40% either strongly disagreed or disagreed. The remainder (14%) neither agreed nor
disagreed®

According to cross tabulations by region, rural/urbaredgiices, and school level,
problems with malfunctioning toilets appear worst in the South where 19% of principals
report that most of the toilets are broken and 40% report that some require repair. In the
Central region, 15% of principals report that mafsthe toilets are broken and 46%

report some are in need of repair. By contrast, only 8% of principals in Thimphu report
mostly broken toilet§®* Data were not available at the dzongkhag level.

According to the princi palirBautas repontbagtheirr oughl vy
schools do not have adequate safe drinking water while 60% report they do and 14% are

not sure. Cross tabulations were done for school drinking water safety by region,

urban/rural difference, and school level. At the regioenl, the safety of school

drinking water in Thimphu seems mostly adeqg@atath 73% of principals either

agreeing or strongly agreeing with the statement. However, the situation seems much

more dire in other regions of the country with nearly 40% of aisiin the south, 24%

in the east, 25% in the central region, and 23% in the west other than Thimphu either
6strongly disagreeingd or o6disagreeing6 with
adequate safe drinking water. Again, data were not availatile dzongkhag level.

4.2.9 Types of dwellings

About two thirds of households in Bhutan own their dwellings, with only one in five
owning their living space in the urban areas compared with 88% of households in rural
areas. In Samdrup Jongkhar, 71% ofttital households own their dwellings. Statistics
show that the vast majority of people in the towns do not own their dwellings: in
Samdrup Jongkhar town, 93%, and in Dewathang town, 91% rent their houses or
apartment$®

289 Numbers do not exactly add to 100% due to rounding.
BlGpl Atlantic. 2010. Educating for GNH Principals6 S
282B| SS (2007) report and unpigtied micredata files.
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Overall in Bhutan, 69% of housdls live in a house, 22% in an apartment, and 8% in

part of a house. Living in houses is more common in rural areas (86%) than in urban

areas (36%). The vast majority of residents of Samdrup Jongkhar Dzongkhag live in

houses (75%). Most of the household$Samdup Jongkhar town and Dewathang town

live in separate apartments (68% and 35% respectively). Rent is normally paid in cash
(62%); however, more than a third of O6rentin
rent due to family or sharing arrangertgeen

Most of the dwellings in the dzongkhag (72%) have one or 2 rooms, while 28% have 3 or
more rooms. Surprisingly, household size does not seem to correlate with the number of
rooms, indicating that some families are tightly packed into sharedspaoe

Across the country, about two in five households live in dwellings made out of mud
bonded bricks/stones and a quarter in cerhentded brick/ stone dwellings. In urban
areas, about three out of four dwellings have cerbhented brick/stone walls, while

rural areas the proportion is about one in ten. Half of all households in rural areas live in
mud or muebonded brick/stone dwellings, while only two in five urban households do.
Richer households in both rural and urban areas tend to have extersahaad of

concrete or cemetitonded bricks/stone while poorer households sometimes have
wood/branch (17%) type walls or other types of walls (19%).

The most common materials used to construct the external walls of dwellings in Samdrup
Jongkhar are mubdonded bricks/stones (34%) and cembaonhded bricks/stone (20%).
However, 52% of the dwellings in Pemathang Gewog are made of mud. Wood and
branches are the materials used in 14% of dwellings in the dzongkhag as &*hole.

Throughout the country, metal sheate the most common material used for roofs (90%
in urban areas and 67% in rural areas). Plank/shingle constitutes 14% of rural dwellings
compared to only 2% of urban dwellings. One in five rural roofs is made of thatch, while
only 4% of the poorest housalds in urban areas use thatch.

Metal sheets are used in 63% of the roofs in Samdrup Jongkhar Dzongkhag. According to

the data, Aotherod materials are the second n
(nearly 19% of households). One out of ten dwedlihgs a roof made out of thatch, and

4% use plank/shingles. Concrete roofs are mainly found in the towns, with nearly 16% of

the dwellings in Samdrup Jongkhar town having them.

283B|SS (2007) unpublished miciata files.
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4.3 Gross National Happiness (GNH) indicators

In the section that follows ewill summarize the key preliminary findings for Samdrup
Jongkhar Dzongkhag from the second GNH survey, 28 Ithese data were presented

for the first time by the Centre for Bhutan Studies (CBS) at the SJI Launch held in
December 2010 at the Chokyi Gyatastitute for Buddhist Studies in Dewathang. The
original presentation, in powerpoint, cannot be reproduced here due to size. However, we
will present the key findings, in bullet form below.

4.3.1 Psychological wellbeing

1 Self reported stress level: 1%60f Samdrup Jongkhar respondents reported their
|l ives were fAvery stressful, o0 16.8% report
stressful, o0 38.7% reported their |ives we
reported they were fAnot at all stressful

1 83%oftherggondents experienced fAsevere psychoc
with nearly 12% who experienced fisome di s
wel |l being was finor mal . 0

1 Interms of mental wellbeing, a higher percentage of women (8.7%) than men
(7. 9%) experpisggrccheod ofgsecvadr eli stress. 0 12%

(
11. 2% of men experienced fisome distress, 0
79. 2% of women had finor mal ment al well bei

1 Interms of happiness, it appears that the gewogs of Lauri, Phuntshothang, and
Wangphuank | ower than the fAmeand for Samdru

Dewathang town, Orong, Martshala, Dewathang, and Samdrup Jongkhar town
rank slightly higher.

1 Interms of happiness by dzongkhag, Samdrup Jongkhar (5.7) is the second lowest
among 14 dzongkhageported (lowest is Pemagatshel at 5.61). The national
mean for happiness is slightly above 6. The highest reported mean is in Haa (6.55)
followed by Gasa (6.42).

1 On a scale of one to ten, 36.8% of respondents in Samdrup Jongkhar responded
that their leel of happiness was 5, 23.1% reported 6, 11.1% responded 7, and
12.7% responded betweetl8.

1 Financial security was chosen by the highest percentage of respondents, nearly
40%, as the source of happiness, followed by family relationships (36%), and
materal wealth (32%). The environment was chosen by less than 1% as a source
of happiness. See Figure 13 below for the sources of happiness in Samdrup
Jongkhar Dzongkhag.

1 By contrast, in Thimphu, good health was the main source of happiness for 57.5%
of respmdents, followed by family relationships (47.7%), financial security

#4There were 423urveyrespondents in the district in total: 21 in Wangphu, 20 in Serthi, 43 in
Phutshothang, 22 in Pemathang (includes Samrang), 31 in Orong, 33 in Martshala, 43 20Liauri
Langchenphu, 32 in Gomdar, 34 in Dewathang, 74 in Samdrup Jongkhar town, and 50 in Dewathang town.
Overall, 57% were male and 43% were femélaile the sample size for the dzongkhag as a whole renders
statistically reliable results, intglewog canparisons are much less statistically reliable, due to small

sample sizes and much wider margins of error.
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(40.5%) and then material wealth (36.1%). The environment was the source of
happiness for 1.7% of the respondents; faith and spiritual practice (3.7%);
community relationship (7.9%); peaand national security (7.4%).

1 When financial security as a source of happiness is analysed by income category,
respondents in the highest income group ( > Nu. 300,000), were least likely (19%)
to choose it as a source of happiness when compared tarthibseother income
categories: i.e. 66.7% in the Nu. 200,001 to 300,000 group; 39.6% in the Nu.
100,001 to 200,000 group; 35.7% in the Nu. 50,001 to 100,000 group; and 41.6%
of those whose income was less than Nu. 50,000.

Figure 13. Sources of happiness in Samdrup Jongkhar, GNH Survey, 2010
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Source: Centre for Bhutan Studies, unpublished data for Samdrup Jongkhar Dzongkhag from
second GNH survey, 2010.
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4.3.2 Quality of life

1 Less than 1% of respondenh Samdrup Jongkhar (0.71%) responded that their
guality of I|ife was fivery poor, 0 compared
reporting it to be fineither poor nor good
4.3% reporting their quality of lifetodb Avery good. 0O

1 The majority of Samdrup Jongkhar respondents enjoy their lives, with 53.5%
reporting Aquite a |l oto of | ife enjoyment
be fian extreme amount, o0 compared to 1.2%
al.LAhi gh proportion of respondents, 41. 3%,

1 Respondents report high levels of social support when they are sick or when they
have to attend important personal events. However, social support was not as high

in cases of fiancial problems or emotional problems.
4.3.3. Health

1 Selfrated health: Less than 1% (0.95%) of Samdrup Jongkhar residents rate their
health as Apoor, o0 6.2% rate it as #Afair, o
as Avery good, oi tanals nteaxd gl I1OR/ rat e

1 Incidence of longerm disability increases with age, particularly among
respondents between-66 years of age and older.

9 Suicide: According to the GNH survey, nearly 10% of respondents in Samdrup
Jongkhar At houghbhgsseuioudéy dbrcogmiheir
than 6% thought of Aseriously committing
of attempted suicide, 1.2% of respondents attempted to commit suicide during
their lives, and nearly 1% (0.95%) attempted suicid@énast 12 month€>

1 BMI: Using Body Mass Index for 111 respondents, the survey found that 3.6% of
the Samdrup Jongkhar respondents were underweight, 64% were normal weight,

26% were overweight, and 6.3% were obese.

4.3.4 Time use and balant®

1 In Samdruplongkhar women spend more time working per day than men:
roughly 9 hours compared to nearly 8 hours for men. In terms eivoda

8 According to global suicide data and statistics these figures seem very high. In tHerlinStance

there are 750,000 suicide attempts per yeahich works out to roughly 0.3% per ye&r much lower

than the rates being reported in Samdrup Jongkhar. Further study needs to be done to assess whether rates
are indeed significantly higher Bamdrup Jonkghaand if so why, or whether the issuenish the data

(i.e. sample size etc.yhus 0.95% of a sample size of 423 amounts to only four people. To verify the

results here, checking would need to be done to ensure these four properly understood the question, and
even to crosgheck responses witklatives, hospital data, and other sources.

%% the time use component of the GNH surmey-work activities include: community participation;

social and cultural activities; religious and spiritual activities; education and learning; sports, leisure and
mass media use; personal care; travel and commuting; and weftink activities include: agriculture

related activities; livestock related activities; forestry and horticulture related activities; processing of foods
and drinks; construction and repaicsaft related activities; business, trade and services; household
maintenance; mining and quarrying; care of children, old, sick and disabled.
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activities, men spend 7 hours and 25
17 minutes. Both genders spend roughly the sammaunt of time sleeping

(average of 8 hours and 30 minutes).

Both men and women in Samdrup Jongkhar spend an average of nearly 2.5 hours
a day watching television; men spend 2 hours and 16 minutes on average praying
compared to 1 hour and 25 minutes fomvem; men spend an average of 1 hour

and 40 minutes socializing with others and women spend 1 hours and 27 minutes
doing so; the least amount of time is spent socializing with family metirs
minutes a day for men compared to only 55 minutes a day foewom

In terms of mean working hours, the least amount of time was spent per day on
work in Pemathang (6:49) followed by Lanchenphu (7:25) and Samdrup Jongkhar
town (7:46). Mean work hours in Dewathang were 7:56; Lauri (8:09);
Phuntshothang (8:21); Dewatha{®26); Orong (8:33); Martshala (9:27);

Gomdar (9:35); Wangphu (9:56) and Serthi (10Z5).

Between the ages of 26 and 55, it appears that the amount of time respondents
spend working increases and the amount spent omvodnactivities decreases.

This trend reverses after the age of 55, when time spent ewadnincreases

and time spent on work decreases. See Figure 14 below for time spent on work
and noawork by age cohort in Samdrup Jongkhar.

Figure 14. Time spent on work aand non-work by age cohort, Samdrup Jongkhar,
GNH Survey, 2010
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Source: Centre for Bhutan Studies, unpublished data for Samdrup Jongkhar Dzongkhag from
second GNH survey, 2010.
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As noted above, these inrtlgewog comparisons have a low level of statistical reliability due to small
samplesizes by gewog. Serthi, for example, is shown here to have the longest daily work:hiiligs
four hours per daynorethan in Pemthang. But sample sizes were only 20 for Serthi and 22 for
Pemathang, leading to a wide margin of error.
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1 In Samdrup Jongkhar, young people below the agé sp2nd the least amount
of time per day praying (40 minutes) when compared with older cohorts. Between
the ages of 21 and 60, respondents spend between roughly one hour and 1.5 hours
a day praying. In the 6&5 age cohort the amount of time spent praying
guadruples to 4 hours and 21 minutes a day. Respondents over 65 years of age
spend roughly 5 hours each day praying.

1 In all age cohorts, except 4®, 5155, and 61 and over, more time is spent each
day watching television than is spent praying. The diffee is greatest among
the youn@ respondents below 20 years of age watch an average of nearly 3.5
hours of television per day and pray for 40 minatesghile the old respondents
over the age of @l spend less than 2.5 hours a day watching television and
between roughly 4.5 and 5 hours praying.

1 When data for mean work hours were compared to mean household income (at
the gewog level) it appears that Serthi, with the lowest mean household income in
the dzongkhag (roughly Nu. 25,000), has the highest mean work {i® hours
and 45 minutes)?® Samdrup Jongkhar town had the highest mean household
income (roughly Nu. 200,000) and one of the lowest mean work hours (7 hours
and 46 minutes).

4.3.5 Education and traditional knowledge

1 According to the GNH 2010 surveryyerall, 46% of respondents in Samdrup
Jongkhar are literate. 65% of female respondents are illiterate, compared to only
46% of men. Conversely, 35% of women are literate, compared to 54% of men.
1 More than 71% of respondents had no formal education; Ei¥ptimary
education; 7% had lower secondary (LS) education; 5% had middle secondary
(MS) education; nearly 3% had higher secondary (HS) education (until dégree 2
year); 0.5% had a diploma or certificate; and nearly 2% had a Bachelors Degree.
1 When survegd about knowledge in arts and crafts, nearly 40% of respondents
indicated knowledge about weaving; 29% had knowledge regarding bamboo
work; 24% in masonry; 21% in carpentry; 13% in embroidery; 7% in painting;
2.4% in carving; and roughly 6% had knowledigeasting, leather work,
blacksmithing, paper making, sculpture or gold/silver smithing combined. See
Figure 15 below.
1 Nearly 40% of Samdrup Jongkhar respondents either did not know (9.2%) or
were not sure about how HIV/AIDS is transmitted. Another 4@@blieard of it
and had Aisome understanding of how it is
understanding of how it is transmitted. o

28 As noted above,ush gewogevel findings are not statistically reliable. Serthi had only 20 respondents
in the GNH survey, so confusions or ambiguities about definitions or questions among even two or three
respondents may lead to very sharp kgfewog disparities in repting results.
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Figure 15. Knowledge in 13 arts and crafts, Samdrup Jongkhar, GNH Survey, 2010

Source: Centre for Bhutan Studies, unpublished data for Samdrup Jongkhar Dzongkhag from
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4.3.6 Culture
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In 2007 2008, the GNH survey found that 16% of respantd in Samdrup
Jongkhar believed that practice and observance of Driglam N&tules getting
weaker, compared to nearly 20% in the 2010 survey. INiZWWB, 23% felt it
had stayed the same, compared to 27% in 2010. I 2008, 61% felt

In 2010, 71% of respondents said they never played traditional Bhutanese games,

statement fiboth hu
and 98% agreed tha
yog. o
1
observance wasetfing stronger. In 2010 this decreased to 53%.
1
up from 64% in 200i72008.
)1 n order to preserve what

it

believed
introduced a policy obriglam Namzhawhich literally means the traditional values and etiquette. Under

wa s

this policy all citizens were tpiired to wear the national dress (gho for men and kira for women) at
schools, government officeand official functions.
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More than 50% of male respondents never play traditional sports; 34% play a few
times a year; 10% pyaonce or twice a month; and 6% play more than once a
week.

Participation in local festivals and community events in Samdrup Jongkhar was
higher among older respondents: 50% of those in thB%age group reported

that they always participate compareaidy 17% in the below 20 age cohort.
Between 21% and 26% of those aged 21 to 45 reported they always participate.
After the age of 55, participation in festivals steadily declines with only 24% of
those over 65 always participating.

4.3.7 Community vitaty

T
)l

In the past 12 months, 49.7% of Samdrup Jongkhar respondents reported they did
volunteer work.

Among these, the proportion of respondents who volunteered for each activity are
as follows: labour during rituals (75.8%), labour during times of deat@¥&3.

labour to house construction (68.2%), labour during annual Choku (65.7%),
construction and renovation of religious establishments (60.7%), labour to house
repairs (55%), labour for religious figures (40.6%), labour during paddy
plantation/harvest (32%), clearup campaign (23.3%), and teaching (5.8%).

In Samdrup Jongkhar, 66% of respondents stated that their sense of belonging is
very strong, 28.5% felt it was somewhat strong, and 5.2% responded it was
Aweak. o

Sense of belonging seemed to be strooglyelated with living in a rural area:

77% of rural respondents in Samdrup Jongkhar felt a very strong sense of
belonging compared to 39% of respondents from urban areas.

When it comes to trust, nearly 19% of respondents trust none (1.4%) or only a

few(l7 . 3%) Bhut anese people in gener al

35% Atrust most of them. oo

Trust in neighbours was similar 2. 6%
16% trusted fia few of them, o0 37% trusted

oft hem. o

Data also indicate that sense of belonging is strongly correlated with the number
of years of stay in a community and increases with the number of years. The same
relationship is true for trust in neighbours. That is, the longer one has lived in a
community the more trust there is towards neighbours.

4.3.8 Good governance

T
1

78% of rural respondents in Samdrup Jongkhar and 25% of urban respondents

attended a Zomdue in the past 12 months.

Between 81% and 93% of respondents rated government as geery good in

a number of categories including provision of roads, electricity, reducing the gap
between rich and poor, creating jobs, protecting the environment, and providing
educational needs.
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Between 67% and 89% of respondents rated the performartoe $amdrup

Jongkhar dzongkhag administration as good or very good in a number of areas,
including providing agricultural implements and seeds, allocation of timber

permits, farm and feeder roads, clean drinking water, health services, sanitation,
and educional needs.

In terms of the overall direction of the government, the vast majority of
respondents (nearly 96%) felt the gov
while 2% responded it was figoing in t
Adondt oknow

er nn
he w

4.3.9 Ecology, diversity, and resilience

T

Nearly threequarters of Samdrup Jongkhar respondents felt that they were

Ahi ghly responsibledo for conserving the
responsible, o0 2% were fareé idAindte atesaplolnsi
responsible. o

Roughly 16% of respondents felt their dri
and 56% Agood. 6 More than 13% responded i
ANeither good nor poor was the response o
guality seemed to be better in rural areas than in urban areas, with 21% of rural
respondents reporting Avery goodo water ¢
respondents.

oS

Reuse of material s: Nearly 56% of rural
or fAmolke toifmed reuse materials, compared
counterparts. 23% of rural compared to 32% of urban respondents said they

Asometi mesoO reuse materials. More than 21
materials, compared with 19% of urban resporsle

Segregate wast e: Roughly 47% of rur al res

Amost of the time, o0 compared to 33% of wur
respondents and 30% of urban respondents
onethirdofrutd  and two out of five urban respon
waste.

Try to reduce waste: Urban and rural disparities were less in the area of waste
reduction: 46% of rur al compared to 44% o

Amost of tdreduce waste. Mare than 36% of rural and nearly 40%
of urban Samdrup Jongkhar residents try t
18% of rur al respondents and 16% of wur ban

4.3.10 Living standards

1 Mean household income is coat#d with education level, with the exception of

those holding a diploma or certificate: Mean household income for no formal
education in Samdrup Jongkhar is Nu. 62,562; for those with primary edtication
Nu. 73,982; LS EducationNu. 135,374; MS Educatid’ Nu. 143,866; HS
Educationi Nu. 331,000; Diploma or CertificateNu. 150,000; and Bachelors
Degree’ Nu. 422,673.
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1 Roughly 8% of respondents in Samdrup Jongkhar reported that their household
i ncome was fAnot enough, 0 cwansp afirjeuds tt o
enough, 0 and 16% who reported it was

1 Overall, more than 8% of Samdrup Jongkhar respondents reported that their
household income was not enough to meet their daily requirements. The highest
percentage was in Wangphu (33%) faled by Pemathang (14%) and
Phuntshothang (12%). Dewathang town reported the lowest rate of income
insufficiency (2%).

1 According to the GNH survey, nearly 71% of respondents in Lauri are poor,
compared to 59% in Serthi, 38% in Wangphu, 33% in Martshala,ii25%
Pemathang, 25% in Dewathang, 23% in Gomdar, 22% in Dewathang town, 19%
in Samdrup Jongkhar town, 19% in Phunthshothang, 19% in Langchenphu, and
12% in Orongf™°

20 These data are based on only 335 respondesisoted earlier, integewog comparisons have low
statistical reliability due to sall gewog sample sizes and correspondingly high margins of error.
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Chapter 5. Environmental Quality and Wise
Development

Our natural world provides and perins a wide range of ecological, social, and

economic functions, providing people with both direct goods and services like wood,
food, and recreational opportunities, and indirect goods and services that support life and
enable human society and the ecogdmfunction. For example, an intact, optimally
functioning forest ecosystem provides, at no cost, a long list of vital services including
climate regulation, habitat and watershed protection, flood and natural pest control,
prevention of soil erosion, fmation of topsoil, nutrient recycling, and letgym storage

of carbon. It also provides us with beauty and a place to relax and rest our minds.

As previously discussed in the ChapterAgricultural Diversity,agricultural production

in Samdrup Jongkh&@zongkha@ the focus of this study depends entirely on a

healthy, fullyfunctioning ecosystem. In other words, the production of food depends on
the services nature provides, such as pest control through natural predation, nutrient
cycling, pollinationwaste decomposition, soil formation, nitrogen fixation,
bioremediation of toxins, and many others.

Biodiversity is both the diversity of living organisms, and the interactions between those
organisms. In order to understand biodiversity and its imporfanceaintaining

ecosystents including agricultural ecosystesve need to study those organisms, and

ascertain their numbers, their diversity, and their preferred habitats. We also need to

understand and value the productive work they do, and how to enedhrsgvork on

farms. Biodiversity is the foundation upon w
Humankind might be able to produce food with diminished biodiversity, but it would

become a progressively more expensive entefpreh financiallyand ecologically.

To a |imited extent, ecosystem services proyv
replaced by using purchased inputs of energy, built structures, synthetic fertilisers,

pesticides, irrigation systems, and pharmaceuticals. Om#hband, these purchased

inputs help to make agriculture more predictable, and may increasdeshostields. On

the other hand, as discussed throughout this study, many of the inputs used to replace

ecosystem services may be harmful to biodiversity, tédscing the capacity to generate

further ecosystem services. This can create a spiral of increasing needs for inputs, and
reduced capacity of agriculture to tap into
services, like any other critical resource, barselfdefeating, expensive, and ultimately

reduce longerm net productivity, farm viability, and food security.

It is beyond the scope of this study to go into any depth regarding the quality of the
Samdrup Jongkhar environment. However, by using sufitiee existing literature and

data, observation, and field research interviews, we present here a brief overview of the
state of the environment in this dzongkhag and present some of the key areas of concern.
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We also discuss the potential for wise develept, particularly with regard to cultural
and ecetourism potential.

5.1 State of the environment in Samdrup Jongkhar
5.1.1 Forests and protected areas

In 2010 Bhutan was reported by the United Nations Food and Agriculture Organisation
(FAO) to havethe second highest proportion of forest cover (69%) and the highest
percentage of forested area under protection (27%) in East"Asiecording to the
Secretary of the National Environment Commission, Ugyen Tshewang, Bhutan has
72.5% forest cover and 51%der protection. This more tip-date figure of protected

area includes the wildlife corridors and the recently added Jigme Singye Wangchuck
National Park®?

An even more recent estimate, provided at th
naturalcapital accounts, shows 74.5% forest cover, providing more than Nu.700 billion

worth of ecosystem services annuadlyamounting to 93.8% of the estimated economic

value of all the countryds ecosystem service
outsideBhutan in climate regulation, tourism, watershed protection and other béfiefits.

The FAOGIobal Forest Assessmemtl so reports that 13% of Bhut
characterized gsrimary forest?**87% of the forested area is naturally regenerated, and
3% is planted. The area of primary forest has remained steady sinc€2990.

According to reports, there are approximately 5,500 species of vascular plants, over 770
species of birds and 165 species of mammals, with many being endemic to Bhutan. This
rich biodiversity is due to the remote nature, geographical relief, and climatic

heterogeneity of the country. On a global scale, Bhutan is recognized as forming a major

21EAQ, 2010. Global Forest Resources Assessment, 2010. Main Report. Food and Agriculture
Organization of the United Nations. Rome. Report available online. Brunei Darussalam was reported to
have the highest percentage of forest area (72%), compared with India (23%), Bangladesh (11%), Thailand
(37%) and Nepal (25%).

292 Erom introductory remarks given by Ugyen Tshewang at ti@y2NSB sponsored workshop:

Accounting for the Value of Natural Ciagl and Ecosystem Services. March39 2011. Thimphu.

However, it should be noted that the forest cover figure needs to be updated since the 72.5% figure is based
on a 1994 satellite photo. It is not clear, based on informal communications with DepatiRerests and

Park Services (DoFPS) officials where the FAQ@the revised 69% figure. A thorough forest inventory by
Bhut anés Do FrPtt®summerof 2011 bnelance rthis 3year process is completed, an updated
figure for forest cover basemh aerial photos and GIS mapping will be available.

293 Kubiszewski, Ida, Costanza, Robert, eff@n Initial Estimate of the Value of Ecosystem Services in
Bhutaro , F e 20t 2uRasults also reported Kuensel 11 February 2012 and other press.

24 primay forest is defined as forest of native species where there are no clearly visible indications of
human activities and the ecological processes have not been significantly disturbed. Primary forests,

in particular tropical moist forests, include the mgpstciesiich, diverse terrestrial ecosystems. FAO,

2010.
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part of an area of especially high biological diversity known as the Eastern Himalayan
6cems at i o A°Ahotatobld bird spécies recorded in Bhutan have been

identified as globally threatened, and nine of these can be seen in the forests of Samdrup
Jongkhar Dzongkhag”

The protected area system was initiated in the 1960s and haseoeeiicplly revised.

There are now nine protected areas covering
five National Parks in Bhutan, four Wildlife Sanctuaries, and one Strict Nature Reserve.

The only protected area in Samdrup Jongkhar is a part &hihleng Wildlife Sanctuary,

which is the smallegprotected area in Bhutaoovering 335 square kilometres and with

elevations ranging between 400 metres and 2,200 metres. Khaling Wildlife Sanctuary is,

despite its small acreage, an important habitaglephantsgaur(Bos gauruy and other

tropical wildlife. It may also contain the rgoggmy hog(Porcula salvanigq andhispid
hare(Caprolagus hispidysknown to inhabit the adjacelhaling Reservén Assam,

with which Khaling Wildlife Sanctuary forns transborder reservé®®

The only biological corridor present in Samdrup Jongkhar is the one connecting Merak
Sakteng Wildlife Sanctuary (SWS) in Trashigang Dzongkhag to the Khaling Wildlife
Sanctuary. Sakteng Wildlife Sanctuary was established in ApdB 2That sanctuary is

741 square km covering Merak and Sakteng Gewogs in Trashigang Dzongkhag, with the
biological corridor extending into part of Lauri Gewog in Samdrup Jongkhar Dzongkhag.
Seminomadic highlanders live in the park area and use largs fimegrazing their

cattle.

Sakteng Wildlife Sanctuary includes a wide range of ecosystems and forest types in an
altitude range from 1,600 to 4,500 m. The forests contain 203 tree species including
herbs, shrubs, and small trees. The Sanctuary isatsaus for its faunal diversity. There
are 18 species of mammals and 147 species of birds seen in the SWS.

The forests of Bhutan, and elsewhere, are an integral part of farming systems and are
linked to agriculture and livestock development. Forests geofdod, medicines, energy,
shelter, animal fodder, organic fertilisers, and more. Free access to such natural
resources, especially for rural people, has effectively helped alleviate and protect against
situations of extreme poverty, destitution, and hiessness. Forests are also vital to
maintain water catchments, which support agriculture, the main source of livelihood for

2% |nskipp, Carol, Inskipp, Tim and Richard Grimmett. 2004. Birds of Bhutan. Helm Field Guides.

Christopher Helm Publishers Ltd., London, p. 18.

®"The fArareodo bird s p eropJengkhar forasts ara: PéeadecdWondpeckem Sa m

Whitegor get ed Fl ycatcher, Wardés Tr o gloweastedBrbaghilh6s Ki ngf i
Violet Cuckoo, Darkrumped Swift, and the Rufotiellied Eagle. 1bid, pp. 120.

2% Khaling Wildlife Sanctuary, available altttp:/en.wikipedia.org/wiki/Khaling_Wildlife_Sanctuary

citing references frortParks of Bhutan"Bhutan Trust Fund for Environmental Conservation online

Bhutan Trust Fundhttp://www.bhutantrustfund.bt/pariaf-bhutan "Khaling Neoli Wildlife Sanctuary”

Himalaya 2000 onlineBhutan Travel GuideAvailable athttp://www.himalaya2000.com/bhutan/wildlife
sanctuaes/khalingneoli.html
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most Bhutanese, and the hydropower sector, which is the largest source of national
revenue growth.

In Samdrup Jongkhar Dzongkha®28 of the land area is under forest cover, mainly of
broadleaf subtropical forest, conifer, scrub and forest plantatignwide variety of

fauna inhabits these forested areas. Some of the protected species are the Asian Elephant,
Leopard, Leopard Cat, aftimalayan Black Bear. Common wildlife species in the area
include macaques, leopards, bears, wild dogs, wild pigs, barking deer, and sambar.

While it was not possible at the time of writing to locate data on age class distribution of

forests in Samdrufpongkhar, one former forest ranger in the district estimated that the
majority of the dzongik0oogegrécf agh’dloseosthes ar e bet w
forest area in the dzongkhag has been harvested over time and regenerated Aaturally (

there are no pldations except for orchards and some #gkbut at one time, the ranger

says, the area was full of very old forests.
untouched, 06 he says. dtheKedursy ardawherelthereavay t o Bh
elephants, wilduffalos, reindeer, black bears, and Bengal tigers.

Teak is an exotic tree in Samdrup Jongkhar, and plantations have been discouraged by
the Department of Forests because the very large broad leaves of the tree block rain and
sunlight and therefore dahallow minor species to grawthus blocking natural tree
succession. The problem with this interference with natural tree succession, says the
ranger, is that the soil gets washed away by the heavy rains.

Field research interviews indicate there is sameunt of cros®order smuggling of

wood into India. It was not possible to determine the extent of the problem. However

newspaper reports on smuggling elsewhere in Bhutan do raise cause for concern. One

recent article reported that smuggling of forestdruct s was Ar ampant al on
Bhutan border, 06 and that in the past six mon
numbers carrying smuggled timber were confiscated in West Bengal, India, by forest

officials there. Most of the vehicles were cangyiTeak and Sal woods, which are not

found in West Bengal, but are prized in furniture makfg.

5.1.2 Water quality
There are four major rivers in Samdrup Jongkhar. The Jomo Chu flows from Trashigang

through the eastern part of Samdrup Jongkhar i@l he Nonori flows through
Serthig and Samrang Gewogs. The Deu Chu flows through Orong and Dewathang

29 The Division Forest Office was established in 1971. It has a large jurisdiction covering an area of

230,837 hectares. Samdrup Jongkhar has 39.1 millfagrawing stock of forest and its annual yield is

estimated to be 317,0@0nnes. There are four Forestry Range Offices and five Forestry Beat Offices.

3WAge class data for Bhutanodéds forests are not current |
thoroughthreeyearforest inventory, to begim thesummerof 2011, thee data should be readily available

for all of Bhutan.

301 Sonam TashifiCross Border Timber SmuggleBhutan TimesFebruary 20, 2011. Available online.
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Gewogs. The Nyera Ama chu flows through Gomdar, Wangphu, Martshala and Bakuli
Gewogs>??

Ground water resources in Samdrup Jongkhar are abundant, rngssgmerging from
basement rocks, old landslides and fluvial deposits. Groundwater in landslide and alluvial
deposits has been estimated at an exploitable rate of 3 litres/secor@iikrently water
guality monitoring has only been conducted in the foajor river systems in Bhutan.

Based on the preliminary data collected by t
resources is Avery healthy. o According to on
rivers and their major tributaries, witbrae exceptions, are still of a pristine quality. The

natural water quality of Bhutands rivers can
slightly alkaline with low ®onductivity and

Despite the fact t hradgsourcds s geseralytstdl veoyfgopodhut and s
however, expanding settlements along rivers are resulting in localized pollution problems

due to unsanitary conditions and waste along the banks both in urban and rural areas. For
example, as reported by the Naab&Environment Commission, uncontrolled seepage

from septic and grey water tanks and from oil and grease spills are contributing the

decline in water quality at the local levét.

Also, it should be noted that during field research there were sevesaidastwhere

vill agers reported that their water sources
attributed to climate change, it is unclear whether this was the case in each situation.

Further investigation is required on the issue of water supply in Sprddngkhar, and

in Bhutan generally, and on how climate change may already be affecting available

guantities.

5.1.3 Soil quality

According to an FAO study of three Southern Zone dzongkhags (Samdrup Jongkhar,
Sarpang, and Samtse), much of the topsoilase¢idzongkhags varies from light clays to
sands. Soil in the region is generally not very deep and often overlays gravel. The most
common present method for increasing soil fertility is tying cattle in the fields and
incorporating this cattle manure inteetsoil. In what certainly constitutes a major
advantage from a sustainability perspective, it is noteworthy that use of chemical
fertilisers is still quite low in the dzongkhd®,

392 pepartment of Parks.

303 National Environment Commission. 20@rief Report on State of the EnvironmheRoyal
Government of Bhutan, Thimphu, p. 11.

304 |bid.

305 United Nations Food and Agriculture Organization (FAO), March 28b@ithern Zone Irrigation
Development Reconnaissance Mission Rep@tO. (on paper onlyhttp//www.fao.org/
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During the field research, farmers in most communities noted that prodbeation
declined over the years and they didndét know
villager stated:

There is a vast difference between ¢haps that we were growing very well

before and are not growing well now. Before, all nine seeds were growibine

now they are not. For example you could see our orange trees. Before we never
used to do anything with the orange trees; they grew very well by themselves. But
now we are given lots of training and methods to guide the orange trees, and still
they ae not growing. Oranges have started dropping now.

With maize, we never used manure before, and still they were growing

excellently. But now, even after inputting the manure and all, it is not growing

well. Now everything is not growing well as it waddre. We are wondering if it

is the soil fertility that has gone down or if it is because of the varieties of seed

thatwe areusilpwe r eal |l y candét wunderstand that.
the last few decades has decreased 100%.

Soil erosion was ¢én raised as an issue during field research and, given the ruggedness

of the terrain in the dzongkhag combined with the lack of terracing and heavy rains (more

than 5,000 mm/yr), this erosion is not surprising. The Tshokpa of Nainital village in
Pemathangsewog sai d that soil erosion and fl oodi
calamitieso in his village during the summer

In Wangphu Gewog, the Agriculture Extension Officer (AEO) is encouraging farmers to
terrace their land:

| told them, but thy are so reluctant because you have to work a lot. The areas
here are so sloppy, it's very difficult to make terraces. So we are planning with the
gewog administration to give them training on land management and nutrient
management. So at that that timell try to train them about how to make a

terrace, and if they cannot, then we can say that there is live fénttiegplanting

of hedges between the fields, so that nutrients are maintained in their field and the
slope of the area can decrease.

Ugyen Taujay, a retired forest ranger who lives in Samdrupgatshel, says farmers in the

area need to develop farming methods that protect the soil from erosion and increase land
stability. He says this wild|l hel pheiraincr ease t
i s very strong and heavy, 0 he says, fAoften w
combat this problem is by planting trees and other shrubs that help to stabilise the soil.

The root system of a grass species currently used to make thermmals, is also good

for holding soils togethér and he would encourage the planting of these grasses. He also

says that terracing the rugged farm fields would be benéfie@airactice not frequently

seen in the area at present.
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According to the Bhutan: 8te of the Environment Report (2001) soil resources in the
country are limited and rugged topography, combined with the heavy rains in the south,
add to both soil loss and vegetative cover loss:

Soil erosion and landslides wash away rich topsoil degradagoil resources,

and such degradation also affects the climate both at rewlamicre levels.

Fertility and the productivity of soil as a medium for biomass production depends
largely on the thickness of the topsoil which, besides production oflsgns
important for many other functions such as filtering, storage and transformation of
nutrients and water, mineralization of organic matter or wastes dumped on land,
fixation of nutrients by microorganisms, conversion of pollutants to less harmful
stbstances and elimination of toxits.

The report al soi tsé@tiempadadhtag afthet dpnoi l | oss
disruptions in the functions stated above, as well as other impacts such as sediment
movement, silt deposition, floods, and thetiation of ravines. In 2001, it was estimated

that 40,000 ha of lardd 10% of the total area of agricultural land in Bhidtamas

affected by various degrees of water erosion.

5.1.4 Ambient air quality and transboundary pollution

Without clean air, we can prct ongoing damages to our ecosystems, our health, and our
economy. Air pollutants are known to have substantial impacts on the health of
waterways, the productivity of forests, and agricultural crop yields. They also reduce
visibility through haze formatn that impacts our enjoyment and experience of our
environment.

Extensive research in the last two decades has established a strong correlation between
air pollution and many health ailments. Statistics show that more people die and are
admitted to hagital for heart and lung problems on days with elevated levels of air
pollution, and that people do not live as long in cities with high levels of air pollution. If
air pollution increases susceptibility to sickness, as the evidence clearly indicates, the
also contributes to the social and monetary costs of caring for those affected, and it
correspondingly diminishes individual quality of life.

Apart from the direct physical damage to health, the environment, and materials caused
by air pollution, theavailable evidence also points to known less tangible pollution
induced economic costs related to lost productivity, diminishing availability of natural
resources, and social disruption, which must also be taken into account when assessing
the overall eféct of air pollution on human society and on the planet.

A 2004 National Environment Commission study reported that air pollution in Bhutan

over al l i's an Aemerging I ssue, especially 1in
industrial sectay by 216% ovea 5year period (199720020 and the rapid increase in

the number of vehicles on the r@adore than doubling from 11,800 to more than

398 Bhutan: State of the Environment Rep@@01, p. 65.
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25,000 between 1997 and 2083By December 2010, Bhutan recorded a total of 53,382
vehicles, an increase of 30,855 in thst decade alon&®

According to a 2009 presentation by the United Nations Centre for Regional
Development (UNCRD), private vehicle ownership in Bhutan increased threefold in the
tenyear period between 1997 and 2007, with the biggest increase reoolidéd

vehicles. According to the presentation, 43% of all vehicles are personal cars, causing
troubles in urban areas where they are competing with urban transport systems, making
the latter less economically viabf®.

The National Environment Commisea (NEC) study states:

The main sources of air pollution are from combustion of biomass for supply of
domestic energy and agricultural activities, combustion of fossil fuels from
vehicular emissions, industries and fugitive dusts from unpaved roadgwand n
construction sites. Heating bitumen along road construction sites, where the fire is
litin an open space with an open saucer pan to heat the bitumen, also contributes
to air pollution. In this process, there is emission from the combustion of biofuels
as well as from the heating of the bitumen itself. Most of the satellite towns in
Bhutan do not have proper waste disposal systems so the waste is burnt thereby
polluting the urban aif'°

The 2004 NEC study also reported that in an attempt to deal widtmbrging issue of

air pollution, it has since 2002 been measuring the ambient air quality (PMandO

SQOy) in Thimphu and Phuentsholing periodically. Also in 2002, a transboundary air
pollution monitoring station was established at Bhur, Gelephu, algtimal air pollution
monitoring station were set up in Pasakha and Gomtu to measure air qualit§'there.
According to the 2008 NEC Bhutan Environment Outlook report, at the time of writing,
data from the Gelephu station (bordering the Indian State ofrAssare not readily

available3'?

According to results of ambient air quality monitoring in Thimphu:

397 National Environment Commission. 20@¥ief Report on State of the EnvironmeRoyal

Govenment of Bhutan, Thimphu, ppi 8.

3% Bhutan Todayl7 Augtst2011. Available at:
http://www.bhutantoday.bt/index.php?option=com_content&view=article&id=867:bmaarhas53382
vehicles

39 United Nations Centre for RegionakvelopmentfiTransport System in BhutanPowerpoint

Presention for the"4Regional Environmentally Sustainable Transport Forum held Februga2$,22009 in
Seoul, Korea. Available frorttp://www.uncrd.or.jp/env/4tinegionatest

forum/Presentations/20_BS5 Bhutan.pdf

39NEC, 2004 0p cit.

*pid.

312Bhutan is party to the 1998 Male Declaration on Control and Prevention of Air Pollution and its Likely
Transboundary Effects for South Asia. UNEP serve as the Secretariat for the Declaration, which focuses
on the need for countries to carry forward, or initiate studies and programmes on air pollution in each
country in the South Asian subregion. NEC, 2008, p. 54.
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[T]he quality of air is fairly pristine except during the dry winter seasons, where it
is degraded by higher concentrations of particulate matter. Timisecattributed

to emission from source points, the constant winter high pressure system that sits
over the South Asian region and temperature inversions during dry winter
seasons™

Data are not available for ambient air quality in Samdrup Jongkhar Kizagg

However, since Samdrup Jongkhar has a much lower population, less construction and
industrial activity than Thimphu, and far fewer vehicles, one might expect the air quality
to be much better than the one recorded in Thimphu. However, there ist®bstave

that this is not the case, for an entirely different reason.

During field research, from November until March, the research team was stationed in
the town of Dewathang, approximately 18 km from the border with India. On a clear day,
from the devation of Dewathang, one can see the plains of Assam and its patchwork quilt
of fields. However, clear days were few and far between. Most of the time, a haze
obscured the sun and reduced visibility. At first the researchers thought it was fog, or the
result of a forest fire. But as the days became weeks it became apparent that what they
were witnessing was much more sinister.

Studies indicate that what has been call ed
AAsi an brown c¢l| oud dhewinatd& @dnths (Nowembeo unsl Aprild ur i ng
when there is less rain to wash the pollution from the air. Evidence also indicates the
pollution is caused by a wide range of anthropogenic sourcesfusdedl power plants in

India and China, airborne particesem combustion such as wood fires and forest fires,

vehicle emissions, and factories, and the burning of biomass to generate energy.

Studies relating to the fAbrown cloudod that
alarming health consequences, inclgdiomonchitis, pulmonary edema, chronic

bronchitis, emphysema, cancer, asphyxiation, and even death in cases of high doses.

Most commonly observed effects at lower doses are eye, nose, and throat iffitation.

The image displayed below was taken in Febra@g6, by NASA's Aqua satellite. It
shows a pale band of haze covering northern India, just south of the Himalayas. Haze
also intrudes into the skies of southern Nepal, Bhutan, and Bangf4desh.

3 bid. p. 8.

314 United Nations Environment Programme. 2002. Asian Brown Cloud: Climate and Other Environmental
Impacts Study. UNEP. Available from
http://www.rrcap.unp.org/issues/air/impactstudy/Executive%20Summary jp.c4d 2.

31> Scripps Institution of Oceanographytp:/scrippsnews.ucsd.edu/pressreleases/images/india_web.jpg
Image coumtsy Jeff Schmaltz, Moderate Resolution Imaging Spectroradiometer Land Rapid Response
Team at the NASA Goddard Space Flight Center.
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Image showing air pollution taken by NASA's Aqua BteteFebruary 2006

One major 2002 UNEP studyt he f i rst ti me the AAtmospheric
assessed for impacts on climate, agriculture, and de&dtimd that nearly 2 million

people die each year in India alone from conditions related to atmosgineric

pollution3*°

According to the 2008 report by Bhutands Nat
citing datacompiled by the Ministry of Healththeoccurrence of respiratory diseases in

Bhutan is also very high. During the period 202306, there were are than 1 million

respiratory diseaseelated referral cases and 436 deaths due to respiratory préblems

accounting for 20% of deaths caused by all diseases. NEC points out, that despite this

high rate of respiratory illness, there is currently no natistnaly assessing the

correlation between air pollution and the occurrence of respiratory diféase.

318 |bid. Health effects and morbidity figures citedTihe LancetfiPollution cloud over south Asia is
increasing ill health Volume 360, Issue 9332ugust2002.
http://www.thelancet.com/journals/lancet/article/PlISO-BHAB6(02)0976B/fulltext

3”NEC, 2008 0p cit.,p. 50.
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In addition to the untold health effects this transboundary air pollution may be having on
the Bhutanese population, research is now indicating that theipolladen clouds now
drifting into Bhutan could also be adversely affecting agricultural productivity, and rice
production in particular. The 2002 UNEP study reported that the haze, which covers
roughly 10 million square kilometres, can result in uB@8&o reduction in direct solar
radiation, causing declines in agricultural productivityThe study also reports that the

haze suppresses rain, and can settle on plants as dust, soot, and fly ash, further shielding
plant leaves from solar radiation. Anottmeajor direct impact is acid raii®

A 2006 report echoed some of these findings. One U.S. study found that the brown
clouds, which cloak much of South Asia, have a negative impact on rice output by
reducing sunlight and rainfall. The report also notetl¢levated levels of greenhouse

gas emissions contributed to reduced yiéfdsUsing climate models and historical data

on Indian rice harvests, the researchers found that if there had been no atmospheric
brown clouds between 1985 and 1998, the annuahapeest would have been 11%

higher than it was. The expert team concluded that the brown clouds reduced agricultural
productivity. The study also noted that the effect of the brown clouds will be greater on
areas that use rain to water their crops arglpesnounced where irrigation is used.

Ambient air quality data for Bhutan are presently very limited. According to the NEC,
daily PMyp monitoring over time has so far only been done in Thimphu, Rinchending,
Pasakha, Gomtu, and Kangluifd.

At the same the, transboundary pollution is recognized by the NEC as a concern. In its
most recent 200Bhutan Environment Outloothe NEC notes that in 1998 South Asian
countries, including Bhutan, were party to a declaration on-transdary pollution
focusing onfie need for all signatories to initiate studies and programmes on air

pollution3#

As noted, a transboundary air pollution monitoring station has been established at
Gelephu, and NEC reports that there are plans to set up more air quality monitoring

stat ons in Astrategic | ocations around the
Gelephu station (also bordering the Indian State of Assam) were not readily available.
Once they are, it will be possible to identify the severity of transboundaryipalin

Bhutan, the quality of the air being breathed, whether it is correlated with declines in
human health, and whether it could be the culprit in the reduced agricultural productivity
being reported by farmers in the southern reaches of Bhutan.

38 UNEP, 2002,0p cit, p. 38.

319 pid.

320 British Broadcasting Corporation (BBC NewaPollution Reducing Rice HarvestDecember 5, 2006.
http://news.bbc.co.uk/2/hi/science/nature/6206766.stm

2INEC, 20080p cit.,p. 49; Personal communication with Tshewang Dorji, Senior Environment Officer,
NEC, April 26, 2011.

322 Bhutan is party to the 1998 Male Declaration on Control and Prevention of Air Pollution and its Likely
Transboundary Effects for &ith Asia. UNEP serve as the Secretariat for the Declaration, which focuses
on the need for countries to carry forward, or initiate studies and programmes on air pollution in each
country in the South Asian subregion. NEC, 2008, p. 54.
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Postscript: At a presentation of the Draft SJI Pr
Senior Environment Officer, Tshewang Dorji, noted that plans were also under way to set

up a monitoring station for particulate matter at the Jigme Namgyel Polytechnic in

Dewahang, which would provide important information on air quality there, which is not

presently available. Tshewang Dorji expects that this INP monitoring will begin within a

year.

5.2 Waste management in Samdrup Jongkhar

Waste is managed very diffetgnin rural and urban areas within Bhutan, including

Samdrup Jongkhar Dzongkhag. Differences are based not only on the size of
communities, but also on their accessibility, as the latter affects how readily available
different products are in any giverear The changing consumer market in Bhutan has
meant that much more waste is being generated than in the past, and waste management
systems therefore need to be adapted to address the changing situation.

The waste problem is particularly pronounced ngéa cities such as Thimphu, and as

such, it has spurred more action there, whereas smaller towns and villages have felt less
pressure to react. However, with increasing population and waste generation, the problem
is intensifying. Furthermore, increasiagvironmental awareness natiside is adding

to the pressure to act.

5.2.1 Regulatory environment

There are a number of national government acts and plans that pertain to waste
management in Bhutan. Though not explicit, emphasis is often on Thimphtheaad

seems to be little discussion of waste issues in small towns or remote areas. The key acts
and plans are:

National Environmental Protection Act, 20(RGoB)

The bill establishes the terms of reference of the National Environmental Commission,
and ts out principles, which the Commission will aim to uphold. Some of these
principles are relevant to waste management, such as the precautionary principle, the
principle of the three Rs, and the polluter pays principle. The Act is essentially high
levellegislation, and does not provide any specifics that would be mandatory for any
level of government to implement in its waste management policy.

Waste Prevention and Management Act, 2(RS0B)

This act lays out the legal framework for waste managemdstiuian. It mentions the
underlying principles, the requirements for different categories of waste, the
implementing agencies and their respective powers and duties, as well implementing
mechanisms (administrative, financial, physical, awareness, reséaff@rces and

penalties for improper waste disposal are also described in general terms. As with many
other acts, however, this is more of a highel policy framework, and does not offer any
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specific policies, leaving implementation to the relevant stiigs, departments, and
other organizations.

National Strategy & Action Plan: Integrated Solid Waste Management, (F0B@B,

MoOWHS)

This document, developed with the assistance of the UNDP, provides a more detailed
background and plan, including specifeference to current waste management

practices, and a number of proposed actions (ppbNMate recycling partnerships,

community mobilization on segregation/minimization, establishment of a tariff system,
new enforcement mechanisms). Responsibsityssigned to various government

agencies. Implementation of this plan does not appear to have reached Samdrup
Jongkhar in any way other than the recommendation to establish a waste transfer station,
which was already planned.

5.2.2 Waste management iemote areas

Many areas of Samdrup Jongkhar Dzongkhag are quite remote and are without road
access. According to the 2007 Bhutan Living Standards Survey, roughly 40% of rural
residents in Samdrup Jongkhar are more than a 1 hour walk from the nearesargad o
type 323 From a waste generation and management perspective, this means that it is more
cumbersome to bring goods or other materials into or out of remote villages.
Consequently, fewer materials are returned for recycling while fewer materials make

thar way into remote areas in the first place.

While there are few numerical data specifically concerning this, field research interviews
and observation show a clear negative correlation between the distance from the nearest
road and the amount of packdg®eaterial available in shops, the amount of litter on

trails, and the volumes of waste being disposed of in pits. The main difference appears to
be in terms of snack foods and other processed food products. Plastic bottles are still used
in rural areas, Wt are reused continually for other purposes, and are generally not

recycled.

It should be noted that this lower level of waste generation in remote areas appears to be
due to the impracticality of bringing in large amounts of packaged food items, @sedpp

to an active effort toward waste minimization in these areas. While there is generally less
visible waste in remote villages, some exceptions were observed. Some areas are
sufficiently remote that many villages share a common trail as their mairs aocés,

resulting in the trail becoming heavily trafficked (southern Gomdar and Wangphu
Gewogs, for example). This high level of traffic and long distances means that it is viable
for businesses to set up shop alongside the trail to serve as restgadintg a variety of

snack foods, most of which are grackaged. This results in a few areas of intense waste
and litter generation in the vicinity of those shops. This indicates that once packaged
foods become widely available, even remote areas wikkigee considerable waste.

323B| 88, 2007.
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In remote areas, organic waste is generally separated, fed to animals, or scattered. A few
villages reported performing pit composting, though this is a relatively new technique,
often introduced recently by the AgriculturattEnsion Officers?* The waste that is

collected for disposal typically consists almost entirely of plastics of various types,
primarily from food packaging. This is largely different plastic films, but does contain

some bottles as well. According to figlesearch interviews with villagers in Pangthang

and Woosoong villages in Wangphu, the waste is collected in pits and buried, though
some villages reported burning it first. Most, however, reported that they had ceased the
practice of burning waste or dumgiit in the river on the advice of officials, or because

they felt it damaged their crops.

The only product reported as being of sufficient value to warrant recycling in rural areas
is beer bottles, which are collected in large piles for eventual return.

5.2.3 Waste management in rural areas and towns

Many rural areas do have some form of road access, either through direct connection to a
highway, or via a farm road, both of which remove barriers to bringing large amounts of
packaged goods to villageBhis means that there is generally much more waste

generated in rural and town areas than in remote areas.

Towns such as Dewathang or Bhangtar have a wide array-papkaged foods

available in shops, resulting in greater waste generation. Even emad with only

farm road access such as Tsangchello or Martshala have a somewhat smaller but still
significant array of packaged products available, and therefore substantially higher waste
generation than in remote villages. Though there are few dataroimg types of waste

and reuse rates, the ease of availability of products in plastic bottles in urban and
accessible rural areas means that containers are-usédeas frequently as in remote

areas.

It is worth noting, however, that the governmehé#ia on plastic shopping bags does
generally seem to be effective in Samdrup JongBtartan first introduced a plastic bag
ban in 1999This ban was further reinforced in 2005. Duditficulties in implementing
the ban, thggovernmenteintroduced thé&an in May 2009.

Currently, there are no formal waste management systems in the smaller towns and rural
areas of Samdrup Jongkhar. There is informal recycling of glass bottles (primarily beer).
In some cases, there is also very limited recycling of A&Stip bottles and cardboard in
some areas by recyclers who bring these materials to India for resale. As with most
informal systems, the highalue materials are prioritized and recycled regularly, and

other less profitable materials are ignored or ctél@dess regularly.

324 pgricultural Extension Officer, Wangphu gewog. Personal Communication with Luke Raftis. Wangphu,
January 16, 2011.



lllegal roadside dump

Organic waste in the smaller towns and rural areas of Samdrup Jongkhar is generally fed
to animals, scattered in fields, or in some cases, composted for use in kitchen gardens.
Plastis, bottles, wrappers, bags, etc. are typically disposed of in pits, either to be buried
or burned. These pits are scattered throughout villages and institutions, typically placed in
public areas, and with households contributing to whichever pit is cld$este is also a
substantial amount of illegal dumping at certain locations along roads.

Schools have often made a concerted effort to collect waste and prevent littering,
typically by constructing and maintaining waste bins. This is sometimes done by th
school itself with some degree of student involvement, or in the case of Jigme Namgyel
Polytechnic in Dewathang, by student organizations suétoasr Scoytwhich are

closely linked with the institution. JNP also ha#/aste Management Claomprised 6
student volunteers, which handles the Polytechnic's waste management. The institution
received equipment from the RSPRan Bhutarfund in 2008 to assist with the

collection and separation of wasté The intention is to separate recyclables for reale
markets in India, and to dispose properly of the remaining waste, though in practice this
has not been happening lately.

3% Royal Society for the Protection of Natug§08 Annual RepariThimphu, 2008.
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Many villages have an annual O6cl eaning campa

scattered about the community, and disposingag any other waste would be, usually
in the designated pits. Though symbolically important, this does not seem to have
stopped littering or waste generation, and has not led to a change in waste management

policy.

At \_uj.'}?

PP

Informal recyclhng in Dewathang town

5.2.4 Waste management in Samdrup Jongkhar town

The proximity of Samdrup Jongkhar to the Indian border means that it has easier access
to a much wider range of products, including food products, household items,
construction materig, and electronic goods, than other parts of the dzongkhag. The

town serves as a commercial hub for much of the east of the country, from where
agricultural goods are auctioned and shipped to markets in India and Bangladesh, and as
a supply hub for indiduals and retailers who purchase goods to be taken back to smaller
towns and villages.

Unlike much of the region, Samdrup Jongkhar town also has a number of industries
including automobile repair, metal fabrication, chemical industries, and construction
industries, all of which generate their own forms of industrial waste and construction
debris. Furthermore, the town is also the administrative centre for the region, housing
both the dzongkhag headquarters and also several offices for various government
ministries. As well, Dantak, the Indian government agency currently responsible for the
massive roadavidening project in the area, has its offices there. This radically different
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economy of course means that waste generation is dramatically differemt tthar
parts of the dzongkhag.

Samdrup Jongkhar was included in a waste audit done in 2008/9 for the ten largest cities
in Bhutan. The study was a collaborative effort between the Department of Urban
Development and Engineering Services (Ministry aré and Human Settlements) and
researchers from Griffith University and the University of Technology, both in
Australia®*® The audit sampled waste from households, offices, and commercial sources
(bars, shops, restaurants), but did not sample waste fechrstiral or institutional

sources.

The study found that the mean waste generation rate for households was 0.88 kg/day per
household (median 0.68), which is slightly lower than the average of all 10 cities
surveyed. Commercial waste generation rates @&@&kg/unit/day (mean) and 0.97
kg/unit/day (median), with rates from offices being similar. While the study did not
measure the total waste going to landfills, the data were extrapolated and compared with
measurements from other sources, to give amasgiof 998 tonnes of waste per year

going to the Samdrup Jongkhar landfill from all sources (163 kg/year/resident).

The waste composition, as shown in Figure 16 below is largely composed of organic
material such as kitchen/restaurant scraps. The aushtire 2008/09 waste audit noted

that this organic proportion of waste generation in Samdrup Jongkhar is likely
underestimated, as their sample did not include waste from the weekly vegetable market,
which generates a large amount of organic waste.

%% Heratetal2010.A St udyi ng muni ci p aandcmgositidn invite srbam argasaf er at i on
Bhutan 06 Wast e Ma ReylmgiNo.28: 548554
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Figure 16. Composition of municipal solid waste, Samdrup Jongkhar town, 2008/09
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Materials, which are typically recycled through informal processes in the area (glass,

metal, PET plastics) were notably absent from the sampllesteal during the audit,

even though participants were explicitly asked not to withhold any waste. The authors
suspect that these materials were actually being recycled in any case. The glass that made
its way into the landfill during the audit was modiipken, meaning that it could not be
recycled, and only a minimal amount of metal was found.

Paper and paper boards (newspapers, magazines, boxes, etc.) made up the second largest
component of municipal waste in Samdrup Jongkhar at 16.5%. Althougtohtbese

materials are in theory recyclable, the rates offered for them at present do not seem to
provide sufficient incentive to motivate recycling action. Clean cardboard seems to be the
only exception, and is often recycled.

Plastics made up 10.7% thie waste stream at the time of the study, though no further
detail was given regarding the male of this category, other than to say it was
comprised of a mix of plastic packaging and wrappers, hard and flexible household
plastic items, and some PET giia bottles. Though there is some informal recycling of
PET plastic bottles, it is certainly not universal or institutionalised.

The category of electrical and electronic waste, though small, is an area that the authors
noted was important, as the rafeetectronic waste will be significantly higher in the
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future. They noted that computers are still a fairly recent advent in the area and will need

to treated separately in the future. The o060t
construction waste, inatling timbers, plywood, masonry, brick, and aggregates, but it

also included household hazardous chemicals, batteries, etc.

Samdrup Jongkhar is the only jurisdiction in the dzongkhag with a municipal solid waste
collection system. Waste is collected byckdrom the bazaar area every day except

Sunday, and there are a few large bins in the downtown area in which area businesses can
deposit their waste at any time. From the residential areas, waste is collected three times
per week, all by a small (2 tonnedmpactor truck?’ All waste is currently taken to a

landfill outside of town and dumped, with occasional burning to reduce volume.

There is currently no waste diversion other than the informal recycling of scrap metal,
bottles, clean cardboard, andb&ET bottles. These are taken to India for resale to scrap
dealers. The amounts of such recyclables collected seem to vary dramatically. Bottles are
generally collected throughout the dzongkhag, whereas PET and cardboard are only
collected in Samdrup Jokigar and Dewathang, and even then, not universally.

Plans are under way to construct a sanitary landfill near the town, which would have a
transfer station to separate some of the recyclable materials for sale to local dealers, who
would then take it foresale in India. The issue of waste management is officially the
responsibility of dzongkhatgvel officials, so city officials feel constrained and cannot
move ahead with actions unilateraify.

The 10" five-year plan envisages the Samdrup Jongkharaaea a fir egi on al gr ow
centre, 0 which means that plans for waste ma
infrastructure plans will be established in coming yé&rBecause the new landfill is

part of the 18 5-year plan, it should be completed by 2013 atlthiest. Even with the

new landfill however, burning is still being considered for volume reduction.

There seems to be little interest at present in any sort of source separation, more
recycling, or municipal composting, as efforts seem to be focusdteamew landfill and
transf er st sourceseductio@ndveasteanmaragednsptans are still in the
consultation phase. The Environmental Officer is responsible for source reduction and
waste awareness, though in practice, the vast majoritis ¢dime is spent undertaking
permitting and environmental assessments, so waste unfortunately does not receive much
attention>>°

The current dzongkhag administration expressed little faith that residents could be
convinced to cooperate with any sortsolurce separation. While it will in theory be

32" Municipal Engineer, Personal Communication with Luke Raftis, Samdrup Jongkhar, December 1, 2010.
328 Tshering Dorji, Environmental Officer, Personal Communérawith Luke Raftis, Samdrup Jongkhar,
December 1, 2010.

329 Royal Government of Bhuta@008.Tenth FiveYear Plan Thimphu.

330 Tshering Doriji, Environmental Officer, Personal Communication with Luke Raftis, Samdrup Jongkhar,
December 1, 2010
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possible to separate waste at the new waste transfer station once it is constructed, this will
make the cost of obtaining pure streams of each material higher than they would be had
they never been emingled n the first place. This is not an issue for higllue materials

such as bottles and metals, since these are not making their way into the waste stream in
the first place. However, the levalue recyclable materials, such as paper, paper board,

and plastis are only marginally profitable at best, so any cost added to their acquisition
could make the difference between their being recycled or being landfilled. The same is
true of organic materials, which are only compostable if a relatively pure streara can b
obtained, which would essentially require source separation.

Plastic films such as those typically used for packaging are particularly difficult to
recycle as they are frequently contaminated, and can be made from a number of different
types of plasticswhich are not easily distinguished. These include linear and regular
low-density polyethylene (LLDPE#4, LDPE#4), medium and high density polyethylene
(MDPE#4 & HDPE#2), oriented polypropylene (OPP#5), polyvinyl chloride #3, and
nylon #7. All of these matials are used for packaging food and consumer items, and this
heterogeneity combined with the low rate paid by Indian scrap dealers (4Rs/kg for clean
HDPE > for example) makes plastic films a low priority for informal recyclers.
Consequently, plastic fils are rarely recycled in Samdrup Jongkhar Dzongkhag, and
they make up much of the waste that is dumped illegally, burned in pits, or discarded as
litter.

There are no towns with municipal sewer systems in Samdrup Jorigkimatividual

septic systems agenerally used in towns and many villages, and simple pit latrines are
more common in rural areas. There is a plan to develop a municipal sewer system in
Samdrup Jongkhar town, though this will not be done immeditely.

5.3 Industry in Samdrup Jongkhar

5.3.1 Overview

While industrial development is seenpegressin much of the world, the commitment

to the values and pillars of GNH in Bhutan means that any development that does take
place in this country is supposed to be seen through a GNH paigyiteother words, it

is legitimate to ask in Bhutan whether a particular type or form of industrial development
contributes to the four pillars of GNH or detracts from th&f many cases in

31 Ministry of Works and Human Settlement, Comprehensive Master Plan of Solid Waste Management
System for Thimphu, Thimphu: 2009.

332 Tshering Dorji, Environmental Officer, Personal Communication with Luke Raftis, Samdrup Jongkhar,
December 1, 2010.

333 Ministry of Works al Human Settlement, Comprehensive Master Plan of Solid Waste Management
System for Thimphu, Thimphu: 2009.

334 The four pillars are environmental conservation, equitable and sustainabkesosamic development,
cultural promotion, and good governance.
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Samdrup Jongkhar, it appears that the costs associated iaiin aedustries far
outweigh the benefits.

Since Samdrup Jongkhar is one of the key gateways to Bhutan and the main commercial

hub for the eastern region of the country, it attracts considerable industrial and

commercial activity and accounts for 4.6%4ohe countrydés tot al i ndus
20009. there were 8 aglmased, 10 forediased, 3 minerdbased, and 54 contraghsed

industries in the dzongkh&tf’

Samdrup Jongkhar Industrial Estate is one of the 3 existing designated industrial estates
in the country with four woodbased industries covering an area of 3.2 acres. The other
two are Phuentsholing Industrial Estate and Njemina Industrial Estate. The 10th FYP is
aiming at developing several other Industrial Estates in the country, one of timgm be
Motanga Industrial Estate in Samdrup Jongkhar Dzongkhag with the objective to
promote balanced regional development and enhance growth of the rural economy. The
land acquisition (152 acres) for Motanga Industrial Estate is almost complete.

The S.D. Eatern Bhutan Coal Company Ltd is approximately 5 km from Dewathang

town and is the largest coal mine in the country. It is owned by Sonam Dukpa and has
been operational since the early 1990s, when it won the first licence auction for ten years.
The companywgain won the rauction for Nu 521m in August 2004 for a lease of 15

years.

According to newspaper reports, the mine was shut down in April 2009 on orders from
the AntiCorruption Commission, after an investigation found out that the company had
been @erating for five years without an environmental clearance certificate. The mine re
opened in October 2009 after obtaining the certificate. AccordiKgiémsel 150

nationals are employed with the company in addition to the truck dfif’e&3se more on
theRishore coal mine and the fersdicon factory below.

Samdrup Jongkhar is also the locale for a rosin and turpentine factory. Resins are
obtained from mature chir pine (Pinus roxburghii). In Bhutan, tapping of chir pine is
primarily carried out by TaslRosin & Turpentine, a branch of Tashi Commercial
Corporation, under a 5¢ear lease running from 1972 to 2022.

Commercial extraction of chir pine resins amounts to 272 tons p&y pednaction is
limited by difficult terrain, the wide and scattered digition of mature trees, and
insufficient number of labourers. The resin from chir pine is collected in central and
eastern Bhutan and is then transported to the rosin and turpentine factory in Samdrup
Jongkhar for processing into rosin (78%) and turperin(14%). The processing plant's
annual production capacity is 300 tons of resin.

All rosin and turpentine products are sold to India, with the price for rosin ranging from
Nu. 20 to 24 per kilogramme and the price for turpentine oil at Nu. 11 ygerRibsin is

335 Dzongkhag Administration. Samdrup Jongkhar Profile. 2009. Available online.
33%fCoal company gets clearan@Kuensel November 30, 200%wvailable online.
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used in making paper (39%), paints and varnish (25%), soap (18%) and ink (1%).
Turpentine is used in the production of camphor (85%) and paints (15%), and in the
pharmaceutical industf’

5.3.2 Mineral exploration in Samdrup Jongkhar

[T]he concept of largescale industrial development is in direct conflict with the
countryés policy of environmentally sust
bearing in mind the countryodos fragile m
land. The key environmentpfoblems arising from industries are air pollution,

water pollution, hazardous waste generation, and land degradation.

8 National Environment Commissioti

At present, with the exception of fersilicon, there is very limited mineral extraction in
Bhutan But that may change. One recent report noted:

The Himalayas are undoubtedly rich in abundant natural minerals, and the global
demand for dolomite, gypsum, and quartzite means big economic opportunities
for Bhutan. Ferrosilicon, commonly used to prevexitation when forging steel,

was Bhutandés number one export in 2009 af
Bhutanese mining industry reported negative growth, global demands for

Bhutands miner al resources are |ikely to
increase of environmental impacts associated with the extraction of these

minerals®*®

Between the 1970s and 1990s mineral exploration coveringhindeof the country, was
done through the Geological Survey of India (GSI). The GSI found potential for oil in
Bhangtar, in Phuntshothang Gewog of Samdrup Jongkhar; traces of gold, silver and
copper in the Black Mountains; and tungsten in Sarpang Dzongkhag, with an estimated
value of Nu. 5060 billion.

Now there is an American mining company willing to followarpthese finds and

explore the rest of the country, with a few strings attached. In Ka@hsekeported that

U.Sbased Cline Group is trying to gain mineral exploration rights for the entire

country®*° J. Matthew Fifield, managing director of Cline Gppthas proposed he would

get a group of American investors to invest

The Department of Geology and Mines (DGM) under the Ministry of Economic Affairs
and Druk Holdings Investment (DHi)through which Fifield commmuicated with the
Bhutan government have so far expressed interest in the proposal and are in the process

337 Moktan, M.R. 1994. Review on the Resin Tapping Operations in Chir Pine Forests of Bhutan.
38 NEC. 20®. Bhutan Environment Outlook. 18.

339 Jack Chance ibrukpa, 1 February 2011

340 fAmerican Interest in Mining RighbsKuensel August 29, 2009. Available online.
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of studying it, say newspaper reports. If an agreement is reached, the mining company
would get exploration rights and the government of Bhutan watldhgning shares and

royalties®*

Seen through a GNH lens, largeale mineral extraction could be disastrous for Bhutan,
both in costs to the environment and to community health and wellbeing. Already there
are reports that dolomite mining in Gomtu iu8avestern Bhutan is causing serious
environmental, health, and agricultural dam&§&ut the damages caused by mining are
not a Bhutanese problem alone. Worldwide, mining operations frequently cause serious
harm both to the people of the country in whichy are located, and to the natural
environment.

Indeed, the documented costs associated with mining go far beyond the costs involved in
exploration and extraction, because many of the short aneiéomgcosts of mining are
externalized. That is, theyre not paid for by the company but by future generations. For
example, the removal of forest ecosystems, environmental destruction, contamination of
water bodies, the lowering of water tables affecting rivers and streams, the creation of
waste tailings, ad the displacement of people, are just some of the hidden costs of
mining.

Before opening the country to mineral exploration and exploitation by the Cline Group,
therefore, such lonterm costs and their compatibility with GNH values and
considerationgieed to be carefully considered. The past records of companies like the
Cline Group are also relevant. Thus, U.S. news reports indicate serious concerns raised
by residents and environmental groups over a highly contentious proposal by the Cline
Group foran operpit iron mine that is predicted to destroy an ancient mountain range in
Ashland Counties, Wisconsif®

By c ont rlargesscale industridl devefopmeént whi ch t he Nati onal E
Commi ssiiom ismydi mMmect c ogpbdblicyiofcenvirowmmentdlly t he count
sustainable developmend t he 2008 NEC report instead rec

The potential for future industrial development in the country lies in the
development of a network of smaitale and cottage industries based on
sustainable @mnagement of cultural and natural endowments, especially focusing
on niche products such as hamdven textiles using natural dye and organically
produced food and medicinal produtts.

Such choices are directly relevant to the future directions of thedr@prdongkhar

341 bid.

%2 Bappa MajumdaiReuters5 June 2007. Available at:
http://www.reuters.com/article/2007/06/06/environmbhtitandolomiteenv-dc-
idUSPAR54656020070606

343 Kaeding, Danielle. December 30, 20fiBondering Environmental Imps of Potential Miné Ashland
Daily Press Wisconsin. Available online. Also, Duncan, Casey. January 2, 2PUblic Meeting Held on
Proposed Penokee Iron Mine. Headwaie@mmunity Journalism for the Great Lakéwailable Online.
344 Bhutan EnvironmerOutook 2008, p. 18.
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Initiative as it identifies the types of development that will be most beneficial to the
people and natural environment of Samdrup Jongkhar.

5.3.3 Rishore coal mine

In Rishore village, about 6 km from Dewathang town, one woman explaiagcifter

her husband died, she spent her time tending heaaegarden of maize and looking

after her children. Most of her children have moved away now, except for her daughter,

who now helps to look after her. At 23 years of age, the daughter psdueidieer mother

and herself by working as a dispatcher at the nearby office of the S.D. Eastern Bhutan

Coal Company. She completed Class 9 at the local High School, one year short of

completing the allmportant year, Class 10. Successful Class 10 coimplepens doors

for Bhutanese students, and leads to the option of continuing on to college or university.

But this girlés family could not afford high
her familyd and so she left school and joined the ranksarkers at the nearby open pit

coal mine (see photo below). She says that,
herself), the fAonly option is coal mining. o
people of her village would have a very diffictime.

The S.D. Eastern Bhutan Coal Company, owned by Sonam Dukpa, is a site to behold. As
you descend into the vast pit, the lush greenness of the subtropical jungle gives way to
scraped and terraced rock faces. Tata trucks can be seen below stoppleel nea

groupings of men perched, digging with pick axes, to free the coal from the visible coal
seams on the mountain sides (see photo below). These trucks travel day and night along
the 6 km stretch between Rishore and Dewathang village, carrying caahtirip

Jongkhar town, about 18 km away, where the coal is unloaded, next to the S.D. Eastern
Bhutan Ferro Silicon Ltd. plant, which is also owned by Dukpa.

Some of the coal is
used at the S.D.
Eastern Bhutan Ferro
Silicon Ltd. plant,
whose product is
exported to India for
= the making of steel.

-~ The rest is used to fuel
41 ndiabdbs electrici
.| needs. Thus, directly
or indirectly, all the
coal from Rishore
= eventually makes its
way across the border.

Rishore coal mine
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The labourers in the mine pit itself drelian, we are told by the woman working in the
head office. ABhutanese dondét want this kind

When asked what the working conditions are like at the mine, many of the villagers say

they are simply happy tomplamaioveevewathredlswmond donot
did not want to be identified talked about the noise and dust created by the transporting of

the coal. Another individual, who no longer lives in the area, worked at the mine between

1997 and 2001, and reported that there weaay health problems, mostly respiratory,

associated with working there, as well as several sweldted deaths.

In addition, residents of Khorpan village, also near the mine, reported that the coal mine
was causing landslides, eroding land, and creatirsty, and that out of 35 households,
three were #bPadly affected. o

While it was not possible to ascertain the health status of the employees at the mine, coal
mining is known to be hazardous to health. According to the U.S. Centers for Disease
Control, loth surface and underground coal miners suffer from coal dust exposure and
associated lung diseases such pneumoconiosis (black lung) or anthracosis. The report
states that at most risk are those who cut the coal directly from the coal’$&ams.

In 2008, dad from communities located near coal mines in the U.S. were analysed by
University of West Virginia researchers, who found that residents had an increased risk
of developing chronic heart, lung, and kidney diseases. The study found that coal
processing chmaicals, equipment powered by diesel engines, explosives, toxic impurities
in coals, and even dust from uncovered coal trucks, can cause environmental pollution
that in turn can have negative effects on public health.

According to the data, people whodiin coal mining communities had a 70% increased

risk for developing kidney disease, a 64% increased risk for developing chronic

obstructive pulmonary diseases (COPD) such as emphysema, and were 30% more likely

to report high blood pressure. One of thelleaa ut hor s of the study con
coalmining communities need better access to healthcare, cleaner air, cleaner water, and
stricter enforcement®of environmental standa

In Dewathang, complaints about the dust created by thecaogingtrucks during the

dry season lead the coal mining company to water the roads daily to keep the dust down.
However, in manylaces, the result may be just as hazardous to health. The water, when
mixed with the spilled coal from the trucksaves an iridesnt slurry coating the roads

345 Information from Khorpan villagers obtained during a break session at the SJI Launch held at the

CGl in Dewathang, December 2010.

346 Centes for Disease Control. Respiratory Diseases Induced by Coal Mine Dust. National Ifistitute

Occupational Safety and Health, Evidence Package foth¢ i onal Acade ii0@&s b6 Review 20
Available online.

347 Study reported itscience DailyfiChronic lliness Linked to Cod¥lining Pollution, Study showis

March 27, 2008. Available frorttp://www.sciencedaily.com/releases/2008/03/080326201751.htm
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and filling the pot holes. Invariably, this mixture washes down the hills, polluting
agricultural fields, streams, and potentially water sources.

As stated, the coal from Rishore is trucked to a location adjacent &dlittun factory in
Samdrup Jongkhar, and from there is destined for India.

Workers digging at coal seams by hand, S.D. Eastern
Bhutan Coal Company, Ltd., Rishore

5.3.4 Ferro silicon production
In 2007, the S.D. Eastern Bhutan FeBiticon Ltd. plant opened in Phuntshok

Rabtenling, about 7 km outside of Samdrup Jongkhar town. It is owned by Sonam

Dukpa, who also owns the S.D. Eastern Bhutan Coal Company in Rishore village near
Dewathang town.
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Ferro silicon is an alloy of iron
andsilicon with varying
percentages of silicon in the
product. The ferro silicon
produced in Samdrup Jongkhar
contains/0% silicon, 28% iron,
and about 2% byproducts. The
ferro silicon produced at the plant
is sold to steel plants in India
where it is useds an alloying
element or d@xidizer to purify
the steef’®

Due to time constraints it was not
possible to interview anyone at
the Silicon factory. However one
observational field visit was
made.

S.D. Eastern Bhutan Ferro Silicon Ltd.

5.4 Tourismpotential in Samdrup Jongkhar
5.4.1 Overview of tourism

Before the 1970s, visitors to Bhutan were generally only those invited as guests by the
Royal Family. The coronation of the Fourth King in 1974 was the first time a large
number of foreign visitorsntered the Kingdom. Soon afterwards, the first paying tourists
arrived.

Tourism grew gradually, and in 1991 the industry was privatised, and humerous tourist
agencies were established. Visitor numbers have continued to rise, particularly over the
pastfew years. In 2007, about 21,000 tourists visited the country spending $US29
million.3*? In 2010, about 41,000 tourists entered the country, of which 27,000 were
international, dollapaying tourists who spent spent $US36 mill{dhin 2011, the

348 Kuensel OnlinefiEastern Ferro Silicon Factory to start Produdiidtebruary 3, 2007Available online.
349Gross National Hapiness Commisgsn. Tenth FiveYear Plan (20082013, Volume 1. Main
Document. Royal Government of Bhutan, p. 96.

350 National Statistics Bureau. 2013tatistical Yearbook of Bhutan 20Royal Government of Bhutan.
http:/Mww.nsb.gov.bt/pub/syb/s@d11 pdf.
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