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Blending Cultuwral Values, Indigenous Technology and Environmenti
The Experience aof Bhutan#

Abstract

How did an estremely less developed, isolated mountain country
succeed in keeping its 64 per cent of the area under forest? How
did it succeed in avoiding any case of widespread deprivation and
keep ecolegical balance in a fairly sustainable manner? What
problems are it ficing tn its anxiety to keep its cultural core
intact and at the same time improve the level of living of its
peple.This paper deals with the experience of Bhutan, a tiny
land locked Himalayan country which has evolved common property
and other collective institutions for resource management.

Buddhist ethics play= an important role in blending culture with
technology. The paper is divided into seven parts,

Part I deals with the culture of conservation and Buddhist eth-
ics. Part 11 includes a discussion on the framework of institu—
tional emergence in mountain societies., Rules and principles
have to be distinguished while dealing with boundaries of =~ |
and ethical responsibilities towards envircament. Exampl of
specific institutions for managing water, grazir~ land. forest
and labour contribution for public and common goou. «re provided
in Part 111, The institutional innovations are related to tech-
nological innovations. Culture of this innovative ethic is
reviewed in Part IV. Specific examples based on water stream
driven prayer wheel, architecture and education, alignment of
irrigation channel, movement of livestock, prevention of diffu—
eion of animal diseases, generation of cropping system and man-—
agesent of shifting cultivation are covered in this part. Part V
includes issues that are emerging in the process of technolagical
trassfer given the above context.

What are the major risks and how are they perceived by the people
is discusszed in Part VI. the role played by collective institu-
tions, moral responsibilities and non—monetised reciprocitios is
particularly highlighted. The policy implication {for sustainable
development of mountains are listed in Part VII.

We believe that burraucratic or market irstitutions have failed
to conserve natural re=zocurces anywhere in the world. The kestern
concept on of resource conservation through cosplete closure are
neither scientifically or socrio—-ecologically sustainable. The
principles of maintaining socioc—-ecological diversity and complen—
ity through innovative institutions are available in the, frame-
work of Buddhist ethics. The rules wh:ch can guide the behaviour
of individuals and groups have to be developed in the changing
technological and politico-economic environment. Bhutan's expe-
rience can be helpful even for the developed countries.

#Paper invited for International Symposium on Strategy for Sus-—
tainable Mountain Agriculture, ICIMOD, Kathmandu, Nepal, Septem-
ber 10-14, 1990,



Blending Cultural Values, Indigerlous Technology and Environment @
The Experience of Bhutan
*1
Anil K Gupta and Karma Ura

A drop of water :

A Zen master known as Gizan asked a young student to
bring a pale of water to cool his bath.

The student brought the water and, after cooling the
bath, threw on the ground the little that was left
over. .

"you dunce!" the master scolded him. "Why didn’'t vyou
give the rest of water to the plants ? What right have
you to waste even a drop of water in this temple ?"

The young student attained zen in that instant. He
changed his name to Tekeisui, which means a drop of
water.
1
{‘Zen Flesh, Zen Rones’' )

Context

Why do formal development models tend to "destroy the only cul-
tures that have proved able to thrive in these (isolated and

2

harceh) environments‘. The question raised in the recent report
of World Commission on Environment and Development has been
asked in Bhutan ever since the programmed efforts to reduce
isolation started few decades ago. Blending indigenous technol-
ogy evolved in the crucible of culture and local environment
with alien concepts, techniques and tools requires -adapting
institutions as well. The relationship between natural re-
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other farmers of Bunakaha who taught us about the culture of
conservation .Usuwal disclaimers apply .



sources and the people have been f orged withia moral, cultural,
politico-economic and ecological boundaries. Respe t for these
boundaries by different communities and social groups wazs en-—
su~ed historically through a zet of f rmal and nformal rules
anid  noros. It i cbvious that not e same ru =28 will  help
regulate buman ‘'needs’ and ‘wents’ in  naracteristically differ-
ent economic and institutional environmsnt, Experience of Bhutan
affers lessons for late ‘starters and early ‘stoppers’ in  the
game of sustainable development. The creative conflicts in  the
policy choices are usought to be resslved in the light of Bud-
dhiist ethics and values.

Trre new institutional arrancemente cometime mirraor these values
but  occasionally fail to do =o. The choice or techiology and
definition of s istairabkility are tod then in a tyni-sY way
cf a Ien story — a simple and subt.e beginrning and an en.tvmatic
ending, leaving enough scope ‘and opportunity for mltisle inter—
nretations. Basic belief is that there is no need to rush
thirrough  Lhe so called transformative ( and modernising )  mades
w uewvelopment. The regenerative, inte-—-dependent and eco-
acaptive alternatives must have precadesnce. Eut these alterna-
ti 28 do not always have precedence and the problems coming in
the way are resolved asxperimentally, intuiti-ely and at time
through debates in the national assembly and local levels.

Part -one
Culture of Conservation — Buddhist Etnics

There 1is, in ceneral, a agreat disdain in Bhutan towards taking
animal life toc gratify one’'s tastes. Buddhist culture reguires
its followers to recognize that the animals have capacity to
suffer and *hat one could not differentiate between human and
non-human species as far as suffering goes. It is a philcsophi-
cally r=afined culture, which in principle, rejects cespeciesism,
i.e. pucting the status of human beings above that of other
animal s, Any erosion of this principle leadz directly .o ex—
plaoitation of the anim..ls 1n our i1nterest. viver that taking
life for food is considered morally repugrnant, tiw scciety has a
tendency  to held those producers who irectiy raise boef  and
porr  in les esicgn., In modern Bhuacan, seat industry is by and
large,  spii - tually inhibited by ihiz orinciple ©f not  taking
life. Though there are si1gns that such sparitialism is  vielding
to commercial considerations,

Fating meat, vital for swvival amidst harsh climate, poor soil

-
and very limited scope of agriculture produced guilt. Biving
back to nature in sowe form what has been taken away was thus
institutionalized as a compensatory or purifying ethic. The

cenzept of accumulating virtues .be it by goirg in for retreat -
withd wal from material world to monasteries for a few years or
by con.ributing land, labour or wealth {fur common good) perhaps,
praovided a ethic counteracting or counterbalancing the compul-
signs to kill =zmome animals.

]



There are varicus other strands in the national culture that
allow some degree of culling. The semi-nomadic yak herders (the
brockpas) do not Ffrcan upon culling a few male vaks in a
year.For vyak's meat and dairy goods are the only basis of ex-
change with the cultivators .And piggery is accepted part of
subsistence animal husbandry. There is also often a gulf be-
tween the ideals of the religion and the pragmatism of daily
life. In what is perhaps a device to bave the cake and eat it,
too, non-vegetarianism is not a taboo but slaughtering animals
is., But it can be argued that the interaction of the demand and
supply of meat unites the butcher and the consumer into one
single moral persona. Their economic and moral existences
appear interwoven.

The farmers in Paro valley used + citer inco contracts with
pastoralists of Ha- a hilly district —-to exchange paddy with
cheese, butter, ropes etc. The ecological context provided
basis for economic exchanges across space and time. The inter-
d=pendence thus hketween not only butcher and consumer but also
between cultivators and pastoralists , monks and ordinary people
etc., constituted several layers of consciousness or boundary of
multiple roles‘'underlying conservation ethic. 7The retreat into
monasteries could regenerate individual con:ciousness. Leaving
lands fallow under swidden cultivation systems allowed regenera-
tion of natural system. Hoth the system required sccial sanc-—
tions and faith in natural and spiritual order.

The principle of respecting life in all forms extends to wild-
1 fe. Protecting the natural environment, in which wildlife
cccurs, is the reverse side of the same coin. The Bhutanese
have s+ldom been keen on trapping, hunting and shooting animals
and gamebirds, Wildlife has never been regarded as a sport. No
trophies of prize catches adore walls of private or public man-
5i10N5. These conservationist attitudes were, in an Asokan
move, leqgally formalized and reinforced by restrictions on
hunting and killing wild animals. One may Vill a wild anial if
it poses threat to life and property and if the fact that .t is
threat to 1life and property can be proved. Even this narrow
latitude in the rules is not often fully utilized with the
prevailing aversion to killing. Farmers have sleepless nights
guarding their crops by making noises against such pests as wild
boars, deer and bears, but they would rarely do something to
terminate them.

But when farmers do attac:¢ wild animals causing repeated damage
to crops they are in trouple .I1f animal con’'t die .n the field
but run away into forest, the concerned farmer faces penalty,
International advizors have suggested that people inform the
forest departments in advance of shooting when that became
4 .
necessary . The faith that administrative policing would pro-
vide more enduring safety for wild life than a veluntary conser-
vation ethic is perhaps misplaced. The issue of protecting
habitats of wildlife to total exclusion of human beings has been
debated. IUCN shares the belief that ‘even the ecosystem which

(2]
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at zome puint in the past. Exclusion of "human influence from
‘natural’ ecosystem, as in the strictly protected national
parks, can lead to situation that has not occuwrred for thousands
af vyears" and it is fpared, might, "“have unknown ecological
waplications the devastating fires that hit yellow stone Na-
tional Park in 1988 are dramatic example of what can happen when
nature is allowed to take her own cowse without human interven-
tion” (McMeely 198%9). Buddhist ethics of cohabitation and peace-
ful coeiztence might thus need reinterpretations and reasser-—
tic sy in the light of internatiornal advice for wildiife protec-
tion parks exclusive of any human interface. PRetritution for
grezd and reward for restraint are inherent in  a genuinely
conservation ethic. JUCN studies show that this ethic may even
he superi- -+ on scientific grounds.

The BRhutanese have been conscious thei. green heritage and
its distinctiveness compared to, say ,Tibet for a wvery 1long
tame. ’

Epithets such as 'the southern land of medicinal herbs’ and ‘the
Lzrd of zuppresses’ characterised this distinction. Both Buddhist
and pre-Buddhist (bon and animism) beliefs promoted a cautious

attitude to enwironment. They believed that * =re were s=spirits

inhabiting "three parts of the world — tb :ky, atmosphere and
Y

the earth "{(Vigoda ,1988) . The mountains, rivers, lakes,

streams, forest, rocks and socil were believ=d to be the domains
of the diftferent spirits. Pollution and distuwrbance to these
sites were believed to be the cause of deaths and diseases.

It might be surmised that natwrz rvconservation was part of the
traditional EBhutanese culture. Religious basis of , traditional
life bred in the people a respect for life in .11 its forms and
their ecological niches. The constant interaction of the people
with natuwal environment wouwld have natwal y sharpened their
iptuitive insight into eco—-adaptive resource use strategies.

Part-two
Rulewn ,Principles and Culture l
Froamawor i for institutional emergence in mountain re.ions

7
Joddthka (1989)  while outlining the mountain perspective | as  high-
lighted two imoortant intalirkages among mountain  speci-
ficities, {a) commonality o causative Fa tor and (b))
shared conseauence of disturbance to each other. In the
firast came, it i=s suggested that the "degrees of diversity,
fragility, maiaginality, buman zdaptation and in accessibil-
ity are, in different measuwes, directly 1liked to factor
like e«levation, slope angle, slope orientation and expo-
sures’ besidps the climatic factors. The second interlink-
age is the ‘externality’ imposed by disturbance in obne sub-
system over rate and extent of regeneration of other sub
systems.



The relationship between objective ecological conditions and

subjective huwman perception and response is mediated by the

cultuwral and institutional memory of society .Which cansequences .
of. disturbances are considered externality is in fact the out-

camne of cultur-al consciousness. The boundary of responsibill v

towards the shared consequencez we could argue, is one of the

important out-omes of histoc-ical institutional development.

Once the state and its autht ity supersedes the authority of

religion, wvillage or commun.ty institutions, +the conflicts
be:weasn historicall y desired perception of this boundary and the

legally, administratively or politically legislated limits of

these boundaries, are bound to arise.

How these conflicts arg resolved can be studied 2nly after the
relationship between colture,; inst _utices, tecisinlogy and ecclo-
gy is properly appreciated.

8
Sociro-er 2lagical perspective makes two assump tions, {a) ecolog-
ical corditions define the range of economic enterpriszes managed
by different closses of houscholds and (b)) the scale and mix (or
partfnalic) i3 determined by the access to fazttor and product
marke-s , non-monetised kinship and other exchange networksg
public, private or communal risk adjustment strategies jthe
perception of and re . ponse to various environmental and sociail
risks .The stakes difterent classes have in environmental pres-—
ervation thus are modified by the surplus , subsistence or
deficit condition of the household budget on one hand and by the
institutional context on the other.

Onic 2 beliefs about what is considered ‘natural’ or even ‘spirit-
ual’ are shared widely, the cultural . codes get
institutionalised .Thus certain conflicts about choice of tech-
rology or scale or mixn of resouwrce use do not arize because
duality between cause and effect is resolved through oneness
with the phenomenon.Thus if the share of birds in the crops is
considered as justified as men’'s own , historica cselection of
varieties with loc=e set grains easy for birds to pick can be
under stood.

In other cases technological and institutional innovaticns help
9 .
generate rulee and prirnciples cenented through scrial sanc-
fions, irdividual repe: tance and some  tiar accic:ntal {but
believed +to be mythical or godly) dispensation of justice or
retributions,
, 10
fules do nok have to be devised alwavs . They cculd arise in
atleast in certain cases, through perhaps the logic of circum—
stances. Khalil cites the cases of traffic rules. If thare
were no rulea, the result might not be a chaos. Any one who nas
seen huge congregation arocund religious centres or feative
occasions would have noticed how crowd could arrive at an order
after some time spent in adjustment. It is auggested, "{the)
pedestrians or cars interact for no purpose {(when tiey move on a
rule less road); rules arise because they are in each others’



11
viay" .

The principles are supposed to specify purpose. The destination
of pedestrians is determined by the purpose .The possibility of
reaching a given destination may of course depend uwpon the
"evolution and observance of rules. The grammar, syntas, vocabu-
lary and style facilitate communication. It is the idea, will
and a need for relationship between sender and receiver that

constitutes communication. Buddhist Ethice, is “an ideology
with a set of principles dressed up as rules". The ideolaogy
could =pell out the limits or boundaries of communal or individ-
ual rights irrezpective, as khalil says, of the suhbstantive

principle at hand. A scheme of rationalization is considered
necessary for achieving this. The scientific theories may serve
suich A’ purpose in modern times. It is argued that religious
mythology served these needs i 2r-modern time, We however,
believe that even in current context, proper bridges between- so
called scientific theories {(generalizable,consistent and veri-
fiable) and a set of historical beliefs or cultural codes (be of
religionas or mythological origin) are necessary.

Tte restraint on individual wants and acceptance of social and
ecological limits in deference to the claims of next generation
may become difficult to institutionalize through only so0 called
rational rules.

A snake house in a cultivator’'s field was almost a common sight
in many villages in Bhutan. The owner of land would affer milk
on certain days in these houses. The rats could be kept in
check by snakes and in the process a sustainable exchange could
be strengthened .Many of the = houses have started breaking
down though the problem of rats remains. .

The long time frame in which returns should be appraised and the
multiplicity of vectors on which utility is assessed become
acceptable, perhaps through what Jodha calls, the limits or
potential of shared consegquences or externality.

The public choice theorists often equate principles with rules

and emphasize a narrow definition of justice i.e. procedural
12

fairnecss . Their cantention is that "as lorg as the rules of

the game are fair, one shou.d not manipulate the outcomes.

Distribution of income, for instance 1is one of those outcomes

-
I Y

which the state should not temper with {(Khalil 1989: S1) . The
substantive principles like primacy of eqguality over an unegual
system or of collective rightse over the need for an individual
autonomy can’'t be resolved mathematically. Under what circum-
stances state should circumscribe individual rights and autonomy
would thus be resclved politically and not ‘scientifically’.

The legitimacy of zuch rest-ictions o individual needs/wants,
our contention is, may spring from respect for ecolagical prin-
ciples and the cultural basis of generating an socio-ecological
ethic .It justifies primacy of these principles over certain
other rules dealing with individual preference of life styles.



other rules dealing with individual preference of life styles.

Thus an affluent person could not justify vialation of certain
rules regarding clearance of area near roads for establishing
apple orchards or killing animals or cutting trees as long as
he/she could pay the necessary tares or penalties. Such a
pracedurally just system we submit, may violate the subsbstan-
tive principles that sustainable development in a high risk
mountainous requires priority to (a) rights of community or
:ndividual {b) non-consumptive over consumptive use I{(c) con-
tztent consumption below maximum sustainable yield PMSY ({(also
14
called as ‘inte nal bioethics over upto MY and (d) slow
steady growth rate with homeostatic advantage over high, vola-
tile and unstable groawth rate of rescurce use.

The mountain zocieties have evolved unique ways of moutaining
social amity amidst conflicting resource demands and experi-—
ences. In Mera Sakte (located at about 11000° height) there is

a particular specie called as ‘Embarrassment Tree’. Everybody
comes and hangs their embarrassment over tree. People play
jokes even those which in normal cour=ze are not acceptable - and
curse each other or makes from — go back in the evening. Ca~

tharsis at the community level has been known as age old insti-
tution for settling emotive books of accounts in the short run

so that moral book of accounts could be settled in long terms.

Cultural norms can help in counteracting some of the “rational’
{in short term ), but non sustainable rescurce use stirategies.
A pastoral group can evolve norm of spending most time on patch-
15
es with highest rate of return : or can evolve norms of mobili-
ty even if resocurce supply did not warrant it. . It could be
guided by the need to avoid intermixxing of yak herd with cattle
herd (as we shall see later) to avoid disease transfer. In some
cases, hunting tribes have used a randomization rule to overcome
the tendency to hunt where the maximum game is likely to be
16

found . fssume that there is a water point where animale come
at a particulsr time in the day. ‘Rational ' strategy might
imply hunting the animals when they come there. Some tribes use
different ways of deciding the direction in which to go for
bunting by circulating a stone tied to sling of rope and | then
throwing it. In which ever direction the stone went became the
direction for that day ' s expedition.

Such norms require that group should consider no catch or game
some day with lots of catch on other days with eqgquanimity.It is
also expected that noras of sharing will emerge to take care of
the bad days.

Centralized exchange network zometimes could compenszate for
17 .

geographic diversity . Im a study of Torbel, a small mountain
village in Switzerland, the adaptions of the community to diver-
=1ty of rezources and uncertainties of environment has been
eaplained through expansive, intensive and reqgulation process
i8

. BRuilding irrigation channels though inter-village coordina-
tion was the expansionary strategy .Fertilization of meadows,



repair or modification of irrigation channels and recovery of

washed away soils were described as the intensification process.

Regulation referred to the exclusion of outsiders . from the

citizenship of the village, limiting number of grazing stock,

limiting of wood cutting and democratic means to centraliza-
) 13

tion of power.

Mixing fluctuating scarcities with geographic diversities and
resource concentration could lead to complex social structures
ampng three groups of people in Zagros mountains of Pakistan
viz. Pathan farmers, Kohistani farmers and Gujar Herders. The
farmers using rich soil and water resources exchanged goods with
the herders who exploited dispersed grasslands. Twa of the
groups shared a resowce. Guijar herders utilized FKohistani
pastures 1in the winters when the latter fed their cattle from

20
resources . Mutual dependence among cultivation and herders
in some cases could be mediated by state control as in  the
21
middle east . The segmented, polycentric, integrated network

on the other hand concede the autonomy of different sub groups,

diversity of their goals and multiplicity of leadership or
22

potential for leadership . Berlach and Palmer (1981 131 350)

suggest several possible ways in which strategies of environme-=

23 - -ed
tal adaptation could be classified 3 of
aps
(a) Diversity as compared to uniformity of resources could
dealt with through alternating structures, specialization
g

segmentzs and exchange through networke;
- 1

{b) Concentration of resocurces generated consolidation of con—
suming or defending segment, cooperation in network and expan—
sion of rescuwce use.

{(c) Scarcity of resource could be responded through competitive
eXxpansion af resource use and elimination of outsiders;
of structure=z, diversification of rescurce 1tself, increasing
efficiency of resource use, specialization of segments and regu-
lation of rescurce use.

(d) Fluctuation regquired alternating structures, maintenance of
the same, establishment of redundant resources, networking and
surveillance of resources, randomization cof risks, =storage of
resgurce and decentralization.

Bhutanese experience not only illustrates use of several of
these strategies but also expands the framework of adaptation
through interdependence. Just like Japanese villagers, HRhuta-~
nese may not rely entirely on socialization as a means of ensur-—
24

ing behaviowr that avoids the tragedy of the common . They dao
not rely just on material incenti res or disincentives. There is
no assumption made about isomrphism between ‘religious reformu-
lation and practical experimentation’ (Brightman, 1987:137)3; and
long standing contradiction between ‘sign’ and 'interest’ values
provide impetus for continued experimentation about relevant
rules and principles for changing resource endowment.



TFe  'sign’  vaives are semiotically determined through social
craring and reciprocity  of meaning. The “interest’, wvalue
signifies the poasition of valuated aobject in retat on to purpo-
23

zive activity’ . The red rice may be grown because these
r2equ .red less water and also served symbolic puwrpose for certain
religious offerings. Once foreign demand for this rice converts
it into a highly prized commodity, the interest wvalue might
supersede momentarily the sign value. After advent of Buddhism,
animal sacrifices were substituted by symbolic rituals requiring
animal forms made of flour or other eatables .

Maintenance of law and arder in olden times was achieved through

reflaction on a total of 26 deeds - 10 fruitful good deeds and
16 livelihood deeds. Every family considered it a privilege to
have .- lama from one’'s family. Rands between religiocus (the

others worldly life) and day~to-day life were forged through
unresolved contradictions between ideals and programmatic imper-—
atives of survival. The doctrine of ocmission or passive indif-
ference thus permitted a:quiescence in killing of animals
throvgh others and eating of meat. But other features ot Bud-
dh.st logic reguired compensatory measures to appease nature
gods so that one set of compromi ses were perhaps offsetted
(now or in ~axt life) by another set of good deeds. Calculus of
survival impocsed need for conservation as intensely as perhaps
it provided practical way out of the contradictions.

Conservation ethic has been often defined inadequately leading
tc inappropriate design of reinforcement mpchanisms. Brightman
{1987: 135) refers to reemergence of conservation ethic after
various religious symbols, signs and restraints fail to check
resource depletion. It is obuerved that the game ‘shortage was
dealt with not by controlling invaders, nor by ‘developing’
conservation ethic but by moving out.

The errcr here seems to be that “moving out’ 1= not considered a
part of conservation ethic.

Cyclical natuwre of natural forces and their interaction is an
important basis of eastern philosophy. The search for exist-
ence; absence; dormancy or activation of differen* .rules will
suffer if this dimension of resource msiagement institutions was
migsed. Not all rules can be invoked at all times for all types
of rescurces. )

There are ‘episodic’ institution as different from ‘concurrent
institution. The episodic institution may come an surface only
wnder certain critical circumstances. Certain principlez may be
transformed into rules, if the purpose has been served. Such
rules may not be easily recalled by people unless the relevant
idiom and critical context is recalled (see Maitreyi 1990 ). In
any case, these rulees may also mutate a= the changeas in - he
supply of resources or availability of technology take place.



fooamuabkabion af rales and associated social  ~wrganication has
cxbom piace  in Rutedry differently in variocus resot twe situs-
ih L. The spxtital, seasonal, sectoral and social variabilities

1t different racouwrce regimes illustrate how the pressures of
conbzaaorary souial values are fusion with or contradicting the
wvraditronal norme and institutions.

Fart —thiree

Inctituticna)l context for Resource Management

1 LERARY
ihlater, land, labour, livestock, forest 7IKRAM SARABNA!

JDIAN INSTITUSE OF MANAGEMENT
7 ASTRAPUR, AMMEDABAL -380039

irpwithst nding the efforts of zome =zcientizte to divide moun-—
2iacus regions into different agro—-ecological zanes, we feel

that ecclooircal variabhility with’ a valley or slope 13 50
niaen that any broad centralisation on this basis will be mean-
1 gl 2es. Mizro—-e:-nlogical niches have to be considered an

inalienable feature of any mountainous region. The correspond-
ance bet ween these niche characteristics and the nores of ingti-
tautional governance of resource use is complex. It would be
difficult to predict or suggest with the available knowledge' of
these institutions, how rules would vary in differe . niches.

Bt available evidence does indicate that study of this
relationship could be quite rewarding for designing experiments
for sustainable mountain development.

{a) Water Managesent:

Availability of water streams seems to have been one of the main
bisis for settlements to have come about in pest. There are
instances where once the stream dried or got diverted due to some
landelide or other factor, the pecple abandoned the settlements.
Such ruins could still be =zeen. .

Meed  for managing water whether at local, dispersed level or at

centralised concentrated level has been considered as one of the
: 26

ma ‘o prime movers for societal evolution -

Emergence of leaders for organizing social groups for ocperati e
use of a rescurce was one conseguence of water based tachnolog:-—-
¢ ai  change. S/nchraonization of farming needs due tc <« given
tsrrain and climate imperatives was ancther .

iepend.ng upon scarcity or sufficiency of water, the cooperation
in Fol.cwing certain rules for harnessing and maintaining water
manage jent structures ltike channels became critical. There are
netances where villagers have brought water from stream locat~d
ey 28-70 kilometers away from a particular settlement T 2
rules for maintaining water charnels and disiributing water  m.y
vary Gome tiwe within a valley at short distance due to mitro-

10



environmental variation in nature of resource, availabhility of
labour o+ just the difference in power structure of respective
social groups. Rules have emerged for following operations:

- desilting canals before farming seasong

-~ repair of minor breech or major dislocation due to
landslides or disturbance by wield animalsj;

- distribution of water over space, seasons, crops and
for varying durations;

- waste disposal in streams/rivers;

- Transportation of wooden logs in rivers/streams; etc.

Institutional arrangements for different function have varied in
different places. Each household may supply equal labouwr (one
or two persons per household) faor armnual maintenance
function .0Or the contribution of labour may be in proportion te
the land holding in command and distance of the fields from the
canal outlet.

-Rasis of water sharing identified after a study of 21 farmer
27 ‘
managed irrigation systems in Nepal were H

- Allocation on the basis of original investment or shares
purchased 3 water is sold or purchased independent of
ownership of land. Transaction have to be registered with
the irrigation committee. Obligation to contribute re-
sources towards maintenance of channel determined on the
basis of size of the sharej

- Number of hours water received is p}éportiunal to the in
vestment made}

- Allocation of water on the basis of land area in the com-
mand; size of the notch in the prapartioning welr servicing
each field or set of them , fiyxed according to the size of
commands;

Watersharing

- Water sharing on the basis of labour contributed for mainte-
nance by a village or household

- Distribution on the basi= of type of land
- Distribution on demand in systems where water is not scarce.

In Bhutan, c=several more innovative institutional arrangements
have been noticed. In a village with very limited water, the
need for providing standing water in different paddy fields
almost at the same time, was met by an imaginative use of the
rule of randomization. The conflicts were anticipated due to
synchironicity of demand. The farmers toock as many sticks as the
claimants. After writing or etching serial number on each
stick, they were shuffled and held in hand. Each perscn was
asked to pick one. Lottery system so determined the sequefice.

11 |
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other cases it could be less or more. The cycle is repeated in
the s=ame cequence. There are also situations where the se-
quences are written into contracts so that peo;le know with
certainty when their turn was due. Pooling or exchange aof
labour, bullocks, implements also was facilitated through known
sequence.

In another village, the elder=z met and decided the sequence,
duratiosn, labour supply for maintenance and protection. One
person was elected to monitor the distribution. Size of the
hole in the weir varied depending upon the alloca:ion. The new
eettlers were generally given the last twn.

Conflinls did arise once in a while. The defaulters could . be
aslked to (a) give some gift to the s_ren/s who =suffer=d; and
{b) miss their twn in favouwr of . - aggrieved parties. If the
offense was repeated., the village people would go and destray
the contour bunds bunds in the paddy field of the offendsr by
trampling.

In other case, the supervisory duty was assigned to different
people all along the canal length. Each person had to complete
his turn and put a flag signifying complcetion of his task . The
next person began from where the earlier =he left.

Conflicts also arosze on terracing of new fields in the ¢ mmand
of old channels.

The punishments fir laxity ir, monitoring could be as severe as
the offense of stealing the water itself. In general, people
reported that the collective institution of water sharing and
canal maintenance was respected. Whenever a conflict went to
court or to the higher, 6 level officials, the attempt was first
made to persuade pecple to arrive at a solution among them-

selves. Even though they may have already tried once or twice
to do so. But the arbitration was avoided till it became inevi-
table. There were of course areas where these traditional

institutions were ctoming under strain.

There were  instances where a local person was attached as an
apprentice with the fitter while an irrigation sy=.em was being
laid out. Idea was that this person should keep the people in
repairing the structures whenever need armee.

{b) Brazing land Management

The role of livestock in hill farming system has been recognized
as very crucial for sustainable resource managem=nt (Harwood
1979 3 Richards ,1983). While cultivation dominates between 7-
10000, livestock is the major means of livelihood between 10—
14000° and 14-17000°,

In the first zone, Bajoe breed of Tibetan origin is found be-
sides Thabam freed (a cross of Siri and 1local breeds)y; Siri
breed (long distance migration breed ), and Mithuns ,Second zone



iz the irtermediate area between Tattle and Yak regionsz with
primarily sucs wheat as =oil regenzrative crop. In the third
high altitude zwune, Yaks dominate the liv- .ihood of semni-nomadic
pastoralists. 2o- a cross between cow and yak is used as a draft
animal in same places. -

Froperty Rights

Several factors influence evolution of property righ: sz which
have a bearing on choice of technology and environment:l stabil-
ity {(Bupta ;1985,19B46 ). Because of the widesprezd orevalerce
of liveztock in rural Bhutan, a layge numbsr of institutions
have evolved around animal management. Trezpasesing of cultivat-~
ed lands by animals and *he vulnerability of crops i3 livestock
is a negative part in n otherwise complementary interaction
betwee~ crops and livestock. Anirctls heve to be cownfined,
tethered, or hept a closs watch . i1 tne rarwmers do oo fence
their land. Fencing of the land is an extremsly capital inten-—
sive and full time tending the animals is labo .- irtensive.
Neither of these options are economically attractive opti.ns for
small rural farmers of Bhutan.

The problem created by stray animals in the cu’ zivated fields is
very =mserious and a social institution calle  ar 'Nguliawa' has
developed in Bumtang to deal with it . Two or ~ree hewzholds
are elected every year as "crop police" whose function is to
monitor the movements of livestcck straying into crops. The
"crop police” rounds up the an:imals caught in a field and main-
tains a register of estimated damage which would be compensated

by the owner of the animal to the crop-owner. A part + the
fines levied on the owner of the an:imal accrues to the "crop
police" as his service charge and the remainder is paid tao the

injured party. The revenue from service charge increases ac-—
cording to the number of “catch"” and the ar unt of fine imposed.
Household which rounds up the stray animals gets a share of the
fine wmoney . Revenue for the service charges increases as the
frequency of the catch increases .This feature gives incentive
to the ‘"crop police" to maximise his catch. The azcounts of
claims of one farmer against another and coun:er claims are are
aoften settled at the end of the vyear.Effectiveness of this
institution depends upon the visibility of the valley .

Gathering of 1leaves from a common grove for composting with
animal manure or for bedding of animal is a regular activity.
Here again individuals can not strip the forage in a unilateral

race. ForaqQe is collected from common grove only on a publicly

declared day =mo that all community mesbers get their fair

shares.

Institutions evolve when the conflictse in resocwce use are
inherent in the nature of demand and supply situation and there
are considerable externalities involved . In general we have
found some evidence for such institutions to arise more often
than not in higher risk environment. The case of ‘Auran’ 1land
-lands left for gods and goddesses in Rajasthan - is a good
example . While aurans did exist in other places but they were
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being till maintained in more arid parts of the region .

At higher altitudes, there is hardly any problem of carnivorous
animals and thus not much need for protection . But at lower
altitudes, it was a serious problen.

Case of ‘episodic’ institution was cited by a administrator.
There was an epidemic in 19405 which disabled people during the
planting season. The livestock was also adversely affected. To
avoid infections, elaborate arrangements were made for trans-—
porting food and other provisions. There were kept at opre
appointed places from where the outsiders withdrew. The infect-
ed people then came and collected the supplies.

Boundaries of grazing territories ni different wvillages and
individuals in them were demarcate. by cliffs, rivers or stream.
A village could lie within t}he domain of grazing right of anpth-
er (even non resident) individual. However, the villagers could
object if the grazing rights were leased cut to ocutsiders with-
out consulting the villagers.

The herders moving through territories of different villages
lying on a migration route needed permission for passages as
well as stoppage for varying durations. If the fields are sown
with crop, the herders have to send advance intimation to the
villagere so that the latter could organize protection. The
damages have to be paid for any lass of the crop.

Traditionally, the yak would migrate downwards and cattle up-
wards on second day of the Bhutanese 4th month. The vyak herd
must leave about a month before cattle come up. This serves two®
purposes, {(a) the grasses can regenerate and {(b) the possibility
of certain diseases being transferred from cattle to vyak are
minimised. Flowering of 'Tseb’' flower was also used as a signal
' 29
for movement of yak back from lower to higher altitude .

A survey done in 1984 in Rumtang revealed a very inter woven
arrangement for linking pastoral movement with trade relations
along with route. Majority of the cattle owners did not own any
pastures. Composition of cattle herd was quite different in
various regions. Majority of the migratory cattle in Tang were
male whereas in Usa were feamale. Perhaps, because the markets
for milk products was more attractive in socuth than in the
North.

Trade and Migration

The barter term of trade were quite different in various regions.
For instance in Bumtang, one could get about 11.3 kg. of rice; 34
kg of wheat and about 68 kg. of buck what in lieu of 1 kg. but-
ter.

In Wangudi, one got only 6 kg. of rice in exchange of 1 kg. of

butter in 1988. The exchange of meat, rope, barley etc., with
rice or butter also varies. In a village near Thimphu, one could

14



get 17 kg. of barley in exchange of 15 feet rope length made up

vf vyak hair. 8Six years ago, one could get the same lerngth of
30

rope for half the quantity of barley .

Trade and potential and intensity of resource use along wmigra-
tory routes in different seasons have not b 2n adeguately stud-
ied. The scope for using market instruments for encouraging
sustainable resgurce use can be identified only if such barter
markets are studied together with money exchanges.

/

There are private grazing rights in the name of indisiduals. One
per=on =ay fraom Bumtang could have such right= in 13+ different
places towards East and South Bhut -, .anits do not imply
any right over trees, rocks, or soi1l etc.

Feople living in the villages baving the pasture rights cf north-
erners couid reguest the owners for permission to use thes
resources in exchange of gifts or small fee.

Conflicts areound grazing rights have t en frequently arisin
different places. Some of the most _!<brated court caz=:
with the conflict around pasture/gre .ing richts.

In Pemagatsel, an aobjection was raised about ext. -« stay o
migrants 1in border areas. The rule was devised oy the dist
council that the migrants could stay for only 11 das. :. Long=

stay than thgat would invite punishaent upto three asonths of
imprisonment.

Fencing by government forest department was alsoc not being ac-—
cepted easily by the people. In some cases, the level ot degra-

~dation was intense and livestock was considered the major cul-

prit . The farmers living in the valleys or lower slopes +felt

that fencing would obstruct water sources and repair of ream

channels. Social fencing which worked for so long was ge.ting

weaker in several places due to pressures of commercial economy

and imbalances in public policies.

There are seseral reciprocal arrangements arrived by the visiting
pastoralists and settled land and livestock owners. The herders
would offer to use the grazing land and in return look after the
livestock of grazing land owners.

Ereeding

Breeding was anocther common purpose for which institutions had
sSprung  up. In Sambhaka and Yababhogq gewogs (blocks) in Gayle-
phug district, people do not allow to bring bulls of any other
breed than Siri. Pure breed of Siri has been maintained here
for a long time.

In Ha the local yak bulle are sterilised o aveoid in breeding.
The breeding bulls are well maintained and changed after a few
years.



Dizsease Control

Diseaze control is another area for which village itnstitutions

have come up. In Bunakha, it was learned that a person was

fined for having brought a diseased animal near the village

before due time. In the process, some other animals got infect-

ed and died. This person was fined for having viociatec the norm
: 3

of questionnaire and mobility schedules .

Foot and mouth disease has been a very seriocus spurc. of sortal-
ity in cattle. In Komathanga village of Wagudi, a very carefal

arrangement had been worked out to prevent its diftrusion, I1f
the village cattle got infected with this dises-=>, tvwo outposts
vwere set up outside the village in the direct 3 fram  where
outsiders usually came. FPeople fr - thie sil. ook rturn  to

man these posts. No cattle from outside was a i1owed to enter
the village lest it got also infected. E 2n the people visiting
the village had to spend overnight at thease checkp:sts before
32

coming to the village . This was a case where an institution
had emerged not to optimise returns to individ .« or wvillaage.
But to generate positive externality. It might be possib € that
if everybody reciprocated such a gesture, the diffu 1
disease would of course be much lesser.

In some villages rancid pork {(2-5 vears cld) was L 1 a
to cattle as well as used as an ocintment. May be ~tec A
sort of vaccination.

Few of the large herds of cattle kept a male goat which was
supposed to prevent a particular epidemic, Smell of goat was
assumed to help in keéeping the vectors of this disease away.

(c) Forest Institutions

There are several interactions positive and negative between
forest, crop and livestock eco—-system. )

kights and responsibilities towards forests among cultivators
and pastoralists include tcleaning of Sokshing {community
foreat); collection of firewood (zashi) on a particular days:
prevention and control of forest fires; sustainable maragement
of Tsheri lands {(shifting cultivation practices); prevention of
intrusion of cattle herds into reserve forestsy protection of
wild 1life; trees (with prior permission) f{for domestic usej
collection of shingles (flat thin pieces of wood cut for roof-
ing) every few years to replace and repair the roof {the old
shingles are piled in the field to be decomposed as manwe or
burned for preparing field for cultivating buck wheat); collec-
tion of 1leaves and pine needles for preparing bed for animal
houses for eventual conversion into manure etc.

We provide only a few instances of institutional evolution or
decline to suggest lines of future enquiries.

.'Forest Fires
It was noted in National Aszembly a few yearz ago that large-
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scale outbreaks of fires had become frequent of late. Forest
guards appointed for the purpose were found inadequate. Sugges-
tion was macde that a person from the village be appointed as
fire watcher to work under the village head. The fire watcher
would not be obliged to contribute compulsory labour. The
person found responsible for the fire was to be imprisoned for
three vyears. If the villagers could not locate the culprit or
did not help in extinguishing the fire, they could be penalised. .

There is no doubt about the damage fire caused to the forests
whether it was done to clear it for growing apple orchard or to
qraow crops. However, the doubt has been expressed about &¢he
potential damage since 18&60s whether the firing was not prac-
ticed in forests primarily suitable for grazing. :

H. €Cleghhorn in a Report Upon the fForests of the Puniab and the
Western Himalaya in 1862 cbserved, ’

"With regard to the conflagrations which are universal-
ly described as being =zo destructive, according to my
observation they are almost in every instance, wailful-
ly caused. The practice is very common in all parts of
India, where there are extensive tracts of waste or
prair‘e land used for grazing. At the end of the rains
the ripe grass dries up, forming an in nutritious
fodder upon which the cattle soon fall off, and the
most ready remedy is to apply fire, and burn the with-
ered straw in order that the young grass shoots, which
spring up immediately after, may he accessible for
browsing. Firing the grass jungle 1is  universally
practised in the prairie "khadu" lands along the
Terai, where bullocks and buffaloes are grazed and
wherever binjarahs take “heir cattle in the cold weath-
er. The same cbject leads to it in the hill districts.
The pabharees will bide their time patiently for wind
and weather suited to a favourable =pread of the con-
flagratidvn, In very many instances, the dry withered
grasa is an evil, for which burning is the only cure.
Under these circumstances, it appears to me question-
able whether any amount of injunction, or penal enact-
ment will be effective against a practice which is so
ingrained with the wants and the immemorial usages of
the people. The best plan would be to have the planta-
tions in situations not liable to the risk of fire and
the sites best adapted, in other respects for planting
would be of that character."

Another Britiwl officer writing on the forests of Koollo observed
in 1851 that the dry grass was fired to produce new tender shoots
of grass and in the process killing ayriads of young trees. He
suggested that the old sites of certain important forests could
be marked and saved from this hazard. He favoured conservaticn
over plantation and added, "we must trust to the law of nature,
which constantly provides for the maintenance of any products by
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gt forte, incressed in proportion to the danger of extension....".

I~ 2 =uggestion was that villagers should have the charge of the

~orests and be ailowed to collect and ad valorua tax on wood cut

t: re provided they did no. fire the grass and prevented any
33

tre 2s being cut before maturity .

Pastor=zlists in Rumtang have observed -hat le=ms fire meant less
arpduc .ivity, Geserally the seguencl of the activities was that
plantation of fur trees were followed by pines. It was =set on
fire to fertilise the scil and grow buchkwheat. After that field
were converted into pasture followed by =hrubs and then cultiva-
tion of wheaat. In =cme cast s the cvrole was restarted. The
practice of growing buckwheat on such seoils was actually quite
=01l regeEnerative . BEven in the cultivated fields the wocecd was
collected and burnt with mounts of sand over twigs in the winter
pefore zowing buckwheat.

The fire= do kill young sapling but they alsoc clear the forest of
dead wood . In case of pine tress , the needles are long and by
the time these have been burned nd fire reachies the tip of the
shoot ,fire -'gets eshausted ,exceptiocns apart . The shoot then
sprouts wih greater vigour. There are severzal othsr ecoclogical
linmks in the chairn in humid forests which fire seems to strength-
en .

It is true that public policy at present assumes fire in the
forest to be an unmitigated disaster. Therefore a series of
measures are provided to prevent it., At the same tim histor:-
cally . . was part of the resource management strategies. There
may be a case for scientific analysis of the copditions under
which firing forests used for pastures might be treated as 'part
cf the management practices and at the same time othesr diverse
forests might be protected from it.

The socic-ecological analyzis of disirict-wise dat. reveals quite
cleir relationships between terrace cultivation, population and
deqraded forests. The yaks are found tu be mucy more 1n the
regionsg hawving predominant ! lue pinn: fore: L. e cattle was
found 11nn the regions having bagh populaticn deniity and alsco
taerrace cultisations Ura, 98485

The rithts of psople in not m-relv concsrving forest but also
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channels, pastures, mule tracks etc. Bhutanese Government is
absolutely clear that the entire development process has to take
place with a clear understanding that potential consumers of the
facility must pay for it in the form of labour. Five types of
labour taxes have evolved in Bhutana

Tar Tax for Local Public Good: Potential consumers of public
goods such as dome=tic water supply, schools etc., are
enpected to help in generating the same by contributing 20
days per year. The non—-attendance attracts a finej

b) Renovation of Fortress: The seats of administrative and
religious authorities are located in the same building in
each regional unit. For maintenance of this building every
household is expected to contribute at least one man—-day per
vear for which a compensatory wage rate is alsoc paid;

c) The Portage Services are provided for transportation of the
goaodes belanging to public servants or for common uses;

a) Renovation of by—ways, drinking water and 1rrigation channel
etc., requires three days per year contribution from every
househald. This labouw i1s utilised under the guidance of
village chief; and

e) Housing tax is charged at the rate of 13 mandays per vyear
per household for creating or maintaining a public goad but
not necessarily a local public qgood.

Roughly speaking each household ceontributes about 41 days per
year amounting to approximately 43 million Nugtrums worth of
contribution by the people. This practice not conly ensures peo-
ples’ participation , reduction in wage component but also mini-

mum reliance on immigrant 1labour. In addition to this labour
contribution also reinforces the cultural values which can only
be cemented through collective work for a common good. Most

developing countries by delinking the creation of public or
common good from its maintenance and regulation by the local
communities have faced tremendous problems of maintaining these

investments. On one hand this maintenance requires large bu-
reauvcracies and on the other hand pecple bescome more and more
depedent upon state fcr provision of various services. For a

country which did not have muc™ to esxport co-  generate revenue
from internal taxes such an approach inevitably leads to  high
budget defic.t often accompanied by hiagh foreign debt. This imn
tur v not only compromises autonomy of a scciety but also limits
the extent to which state can subsidicse esz==sntial puilic serv—
ice . More and more revernie 13 spent By such a ztats on main-
taining its pwn pablic buresuciracies which inevitably alienates
pecple from the state. Shutan has very conscrously decided to
avord such an eventualitwv. It has not merely decerntralised
majority of the functions but also reduceg evesptions to differ-—
ent categories o people from paying this labour  tax. Given
labour scarcity 1in several psrits of the countiy th chaoice of
siow eco-—adaptssd path of ecocromic development =se=2.3 the only
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sustainable alternative.

Part~ four

Culture of Innavation

Sustainability in high risk environments requires innovations
both technical and institutional, We looked at only some of the
institutional innovations soc far. The technical innovations
provide a clue as to how a society generated an ethic which was
progressive but not necessarily juided by pursuit of accumula-—
tion. .

(a) Water-streams Driven Prayer W . ._=zl

Use of wind and water energy for keeping the prayer wheels moving
led to very innovative mechanical improvements. The energy of
streams and small rivers is harnessed through aliar sent of hori-
zontal and vertical gears. The chante are b ick printed on
Bhutanese Daphne bark-paper and rolled in cvylindrical shapes.
heems of chants are incased in a bronze or leather cover and pu'
on water wheels to be turned by the  unning streams. it
difficult to suggest whether this led tc the development of wa:
driven flour mills or vice-versa.

(b) Architecture and Education

The construction of Drongs (fort-monastries) seems no less than a
miracle given limited availability of building kits, absence of
scaffolding, no pulleys to 1ift the load, no pins and nails,; no
formal survey techniques and also no blue-print drawing.

Some of the innovative school teachers have used these buildings
to impart basic skills ta children about reading, writing, arith-
metic and resource literacy. The children. are taken to these
buildings and asked to measure them. In the process of measuring
they are shown use of different types of woods in different parts
of the building. The relationship between this wood, the tree of
which it is part and the soil and slope at which these trees grow
is made cbvious to the students. It is ot surprising therefore,
that such students develop a great pride in their culture which
provides rules for respecting religion, environment and common
institutions.

A tangible evidence of the enculture ion process is almos cent
per cent return rate of the students who go atroad for higher
education. Except orne practically every studen:t has come back to
Bhutan — an achievement which pertaps no other country  cowld
claim., lLest the fu=ion between modern 1deas and trad:tional
values does not take place, every student who returns 15 enpected
to spend about six months in a village assignment to unlearn  and
realign his/her coucrdinates of the cultural maps of the country.
The new gducatloh policvy is reemphaszizing relatonship betwsen
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resouwrces and their place in ones life.
{c) Bridges

The settlements across the rivers have always had difficulties of
accessi i1lity and transportation. Since long distance trading
for ma.erial exchange plays a lesser role in mounta:n environ-
ment, niche specific adaptive strategies had to be developed to
fulfill 2al1 the cultural needs. The degree of interaction is
highly compromised by inter—communal -isolation. These problems
lead to various techrnological soclutions. One of most remarkable
engineering feat promoted by the mountain condition was the
construction of iron—chain and wooden bridges across the country
as early as 15th century. Georqge Bogle who visited Bhutan in
1774 noted that "the bridges wer - <ither saptirsly of wood or
entirely of iron. The wouden . iges are very common and are
34 :
from 30 to 70 feet long"

The iron chain bridges were attributed to Saint Thangtihong Gyalpo
{1395-1464) . It became as much a terynical task as a religious
one. Mixing metaphors, bridging buiidin- is considered a virtu-
ous act because it alleviates people’'s co.cacles.

{d) Handlooms

Almost all the raw materials for a thriving handloom sector in
Bhutan are derived locally. Rural women generate substantial
income from this activity. The traditiopal skills of dyeing and
designing were based on local wool, tree cotton and sericulture.
The slightly rough but lasting materials were also woven from a
specie of Neetle. For final cloths endi—-silk is used. The silk
worms are reared on the leaves of seem (araliaceae). A wide
variety of natural dyes like rubia, lac, zhim {acanthaceae) are
used.

(e) Alignment of Irrigation Channels

The science underlying the technigues of aligning channels acrass
different terraina, soil types, slopes remains to be properly
uncerstood. While there are cases where channels constructed by
the government have failed after few vyears. The vaditional
channels have Meen maintained in some cases for se sral  hundred
years. The institaitional context of this technology is important
basiga for sustainability of the chanrels. The sam: technology
without support of common property institution might fail a=
easily ac the modern trrigation channels. The var:ety of materi -
als which are wsed ranging from tree trunks to various kinds of
lirring also show an extremsely innavative effort.

(f) Mobility of Livestock and Feed and Fodder Pr cztices

As mentioned earlier movement acrass alti:udes and of different
species is essentially organized by two different occcapational
groups: the semi-nomadic pastoralist n Lava, Lingshi, Mera,
Sakteng and the sedentary agriculturists in other parts of Bhu-



tan. In addition to the institutional ar. angemen - guiding

snovenent of cattle nd yak there ara several other nnovative
indigenrous practices of veterinary redicine, food and fodder mix-—
cwires and livestc « shed manpageme it Given the fact thalt esxtend-—

ing human medicin. to large numbe: of pecrpie in interior mountain
regions has besn so difficult, th= possibility of building up
animal  husbandry h=zalth infrastructure is quite remote in near
tuture. ‘

Reliance on indigernus knowledge systen= thus is necessary. Some
studi=s have been done to find out the screntific ba=is of tradi-—
tional fodders. Faor instance, it waes fourd that willow leaves
{3aiix babylonica) when takey by shze. support the energy  and
protelin equirement for bkody maint rnance  as well as arcwth o
wWillow leaves, it was recommended could be considered Lite most
suitahle fodder fcr ruminant livesto .. 0 ang o Lwe@ Thl shu ang
temperate regions c° Bhutan. The'lezaves were =a rich and »ralata-
ble that .hey could sustain the amimals without any addstional
supplement. There was no significant differenc: in me zbuolizable
energy concentration of willow leaves vis—a-vis lucerne, vetcn,
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fodder maize and fodder oa It is unfortunate that the devel -
comental programmes for mcantains aftern 1 ore the accumulatad
wisdom of centuries of experimentation. T, this c=a cut of
carge number of possible leaves and grassss ont' > $ew have been
selected by the people in different recions . enphazis
cultivated fodders should in fact be lesser than e tiree fodders

in fragile regions because t ee ecology is much wmore sustainable
than the cultivated crop ecology for higher altitudes as well as
steep slopes. In sub-tropical part ¥ Bhutain leaves from fodder
trees complement grazing. In sub—-algine and alpine renicons wheat
is grown as green fodder for cattle and horeses. The nimals ¢o
through nutriional stress during the long winter in alpine
regions. Buckwheat straws and even some rop ars uzec o= supple-—
mentary diet. =

(1Y Cropping Systems

Several innovative uses of weeds and other maxterials aave been
sttempced for fertilizing the :rops ,ntant roisciion oy seed

starage. The farming systems in Suntha dizwri o ootk Cen-
tral Rrutan are discussed first followe by some shbe=s L movative
practl es. Irn thas district woric: tar i dry
are c:oseliv intertwin=d. The -z 103 Dol sec—
ondary to the croppirg systeas 1n b o 1w - v, vl eve of
Che ey am, Chaltdh 0 Opposite 13 the case o il L ceration
tike Tur, ya and wil. The potats calbvataion 1 &en ©o1ng very
rasid.y  and repl g bBuchahest watch 0 addiii o b3« rav and
parisy is the m o X p. biheat and barley =r o 1a the
flattee part G 4o vatley and buclkwheat on stes slog=z. Pota -

tees can be grows at iny gradien< buc there ig prefzrenus for 1t
"0 bt sown ‘i fields near tre road and claser- fto e .ouses.
Turn:p, radish, oor.on, cabbage and chinesgslies/8s are orown as
wvegetables.,
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The irrigation plays verv limited vole in these ¢ -ming systems.
Wip 3 w oeat 15 irrigated only i one of the (iiages 1n  this
die "ico. fhere is a very limiteg uze of fa=rt tizer 1 winter
wheat, barley and buck wheat. The sciles are censidered efficient
36

in chosphorus and of course nitrogen The il fertiiit s is
made up by a peculsiar method: mounds of 01l are collect=r over
twigs, branches and dung to be burnt to proaduc=s ash.

While the model landholding size is about 20 acres per housshold
but onls a fraction of this is cultivated in any given year. A
riot iz suwWltivated only once between =ix to 10 years and thzare is
a regeneration of weuds o such plots in the intrvening ~#Eriad.
it i3 in this context that =ocme peecple have argusd “or . “feren—
tial nporms of landholding in different parts o+  the country
taking i1nto account the productivity and £ e frequency ¥  culti-
Vati-an ,

UCivereity of crop 1= one aspect v risk adjustme=-nt, the diwersity
of 1iv :stock species 1s anocther. The agriculture 1a eutremely
labowr  intensive and seeds sre replsaced every third ve. o s0.
The wheat and common buckwhealt are alternated in the same field
BVErYy year. The common buckwheat :58 a short cuwrat:on crop and
i® known to deplete scil nutrient. The buchwheat is ro~ated with
wheat which required less nutrient. The composc & appgiien for
buckw 2at plantation but the residusl eftfect is avtainad 5y the
wheat planted in the same field next year without adding cospost.

The crops in the highland attract large nus :@r of pest  trocludine
bears and wild bors. Buckwheat is exceptignslly ~uln radle to

bears, To achieve defense as a common gocd &1t e farmers

decade - liectively to cultivate backwhaat in ocne sicgles  area,

Daring t @ aturaticn per-od it 13 not yncaamen ko hear = .unds o

sh. teks and howls to scare the wi'd animals  akay. Thsa are

rey wits of several exgeriments on th: farmer.’ fietd ta*t oo up  in
s

a dispersced manner having been damaged by the « .18 aniin. i,

Winter aeat is sown in Movember wesded in Apri ar  fav  and
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harvested 1 Septomber, GBhutan has three speci=s 2af huc .af 2at.
The common buckwheat ¢ batter variety i3 a0 «pral ~eeded
in July and harvested 3 fAragush, The coma o b 2 wbawes I8 very
roorh omatimi by rEsLon, iz obvioas froas the Toeria o W T
1 period uetwe=n » @4l wihd buctedzah, Tosh o/ 4 2F Ta@ SRR -3 ¥ s
Rumthang as double grocpping. This o orbhin ar orsn sy ot
besides U iing consistent «3th the s proe-ciimaiic T zadinios 11 s
tiz labawe, wrast o wnzmal o and man adeaent Yo 05 IpoCamad oughily
eveniy  ove s fi i zeintivg and S oo dfng DY Do 3 s bk
whest are sS. =0 ThaT LAGOUr resc.roes oo =ff1—
cien iy
fince the gari s 1970s sobtato has bes cultivea <& as a <oz’ cr p.
i 18 plaanted in Mar -h7F w11 and haroegsred Lo sagus s e -no.mber.
We dang .= oone hwic @ bl e cdirst tise on fay sre Tne sess o time
17 Jdune. tey berms of recatlremsenrts or labeoar. manage » o8, and

draft power ., potato caltiva 1i2n compelies agsinst cuckwhe-o culti--
wvakien and thus te ey ansics of potato cultivabion 135 caking



slas.e by partially displacing buckwheat.
{1) Preparation of Manure

Ignvous and sedimentary to metamorphic and allrwvial ¢ posits
conztitute poorly struc:ured low fertility soils in Bhotan .
Exceptions are red clay soil in Samchi sGayelphug and s
Jongkhur.The level of ph is between 5 to 6. 5. Maet soils lack
orcanic matter and hae low cation exchas ge capacity —both thess
factors reduce the ability of the soil ta retain leave alnne
accumul ate ezsential plant nutrients LIt is in this context tihat
the pract ces for manuring the soil must be studied .

Tie dung found in the communal grazirng land is coilected by the
comnmunities and divided among themsel.es. Dung an .riwvats pas-—
tures 13 collected exclusively by the awnur. Th= ash of  the
Gurnt dumg 1s applied back in the seil. The catble - -+ flock
of sheep are penned on the fields to enrich the soil ¢ their
dr pepings,. There are customary exchanges among the visiting
ey is amd the own - of the cultivated land in some .reas,

The animal sheds are buil:t on the ground flocs i 2 twoa—~three
storeyed building for ke ping horses. swine, cattle etc. The
straw 1leaves collected yrom the forest or pastuwe “asis  ar.
srread on the bed of the cattle shed mixed witilv catoie vring  and
dung. These leaves or straw becaome highly enriched. Fairmers
have recognized the difference in the quality of differsrnt me—
nures. JOalk leaves are considered to m: = the most potent compc :t

followed by pine ne=sdies. The waste m the horsz iz the mo.t
preferred manure. ihile the waste frao. swine i3 consid ~zd qui-ze
fertile, it creates a problenm. he swine often sxcret=s undi-—-

gested seeds and thus such a manwrsg =nEow ages agrawii 37 weeds
when applied to the field., A combinastion of horss waste ard oak
lzaves forms a very sunerior compost.

Tive leaves of arthemedes weed {(worm weei)) are cheoops: a 1|0 used
for mulching and compdsting in chilly crop . fr 3 &l assumed

R

that 1t has spse plant protecticn progert es, The bei'sd ex-—
tract of green leaves of (s veed 13 given Yo kb= ansral s for
controlling flatulence.

(1) St Eti~3z Cultivation

4 stady on this practice caryrwsd put ip d3r b= o Tl 250 st An
tlantars. Ohttan ks revealed the socip- oleiaat R fsior ¢
. o 7‘9

samp bl w0 doeminzrees of shyFfbtir sulhiv cticm. o Ty e
& the most bachkwar sstriars Raving oraedoelnoente or s 2 Pr.oo-
tige.

HMajor 2y of the farpmers consunme 50 psr cest of pr o~
Hduce. About 30—~ O ppe cent of th foDUgrazin vs ..t into
11 for dosestic consusption. Farme s b o sy 2rent Nouses
Sl sifting cultisation 18 practi=ged either rndiwiiaxlly o by
o: bups  of households. The lard may alsn pe menzEe o0 leaszsgd in,
I+ i as evstimated that about 324 oF the zstal  sitivatel " :ad  was



undeyr some form of shifting cultivation in Bhutan, thouwgn in  the
case of Pema Garceshel dis rict it goes upto a 7% of cultivated.
land. The importance of the shifting cultivation can be assessed
by looking at the following figures: Only one per cent of the
cultivated land is under paddy {irrigated) cultivation. Twenty
per cent of cultivated land is under permanent drylsad {rain fed)
cultivation. HMaize and buckwheat are two principal crops grown
in dryland. Farmers alzo grow wheat, barley, pulses; mustard and
potatoes as winter crops.

The burning of the vegetation slashed after 3-8 yesrs of fallow

is led by one or several fire specialists i(Mesuncoa)l. Farmers
recognise the correlation between the spil fertility and duration
of the fallow period. Th2 land is not p’oughed gl seads  are
erther broadce:t or dibbled into the =scil. The outt t 5f  this

svstem 15 considered to be higher ' an dryland cu trvation  and
labour and other input requirement 1s lower than any Gthsr sys-
tem. There are reports that prec wctiv. bty of tivos2 lants isg
declining because of factors like heavy grazimg of +ailcs land,
deterioration in the composition of vegetation 1n  the fallow
land, shortening of the fallow periocd, erosion and depredations
of wild animals etc. Paelicy makers however, realize that there
is no sustainable alternative to shifting cwltivaticn in ts nzar
future. The government apprecistes that reverting bthas lands
to forestry without generating alternative souwrces of ti1. :lihood
would impoverish the farmers a great deal. N

{3) Local Technical Innovations in Agricul ture

While no systematic inventory exists of thea i ~jative practices
thit farmers— wan and women— have eveolwed n Bhutan a2 very
limitted 1listiniy of rectices presented here is intsnides o sug-
c 2t the potential o+ this knowledge base.

- In potato before scwing the tuber it is divided iabta two
parts-strong :nd wea:. The one with more btads o conzidered
stronger and one with less buds is considersd we- (. Lepend-
ing upon the =il fertility in different parts of a field
the placement of seed is done acguordingly. Anotaer way  to

lagok at the poss-bie differepce 1n sroduchi 1o 13  the
diftference in the shane. The rouvnd tuwer (5 o ity oan the
hi 1side and th= cral shaped on thes oiosr LOiE While
plan’ 1ng, some people rollow « practice of wesging For cuts
ot otato seed ln a s role wiihh anctosr vz J b centre.

oo or2 2d o with mawrz2 and e lor which as

e s2st attack and 1ncrezss e soll

After soving f1 1 1s
burnt  to control  £h
fartility,

- A rope is taken throucn the pa iy field =1 ther s Jrpping
the dew iy the leavss nts the scil or for drozolyy ihe eggs
of vertain insects which may c.e after fai 11 ) e the
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- CHilly seedlings are covered with paddy straw ardd the mulch
s built i3 burnt. Ash is assumed to help 10 certrolling



the late blight disease.

Local knowledge systems evolve not only about 1local crons
but also exptic varieties 7/ crops .In some cases farmers
have discovered that hybrid plants in maize could withstand
strong winds better than the 1local varieties. Several
~hanges are being brought about in the asscciated comporns-*s
of the farming system 1n parts of Tashigang district hav:;g
41
prctlem of strong wind .

The techrniological change imfluences culture just the way cultural
factors influence technoleogy. Further the teething troubles that
are being faced by the farmers in the process of technologrcoal
change indicate that a policy in this regard should be szen=sit:ve
to the ecolocgical and cultural limite. Several studies pursuesd
by Western scholars in Bhutan have confirmed that most of the
1ll-de=igrned rushed efforts for technological change have not
been very encowragingi(Flavin,1287). There are studies which have
ehownn that considerable yield potential exists within the local
varieties provided management conditions could be marginally
improved.

Part-Five . .
Technological Transition: Emerging Issues

Rhutan’'s capability for pursuing research whether on research
station or on farmers field are growing only at a slow pace.
FPart of the problem lies with the framework in which technology
development and dissemination has been pushed in the recent past.
It was hoped that one or two centres located 1n the fertile
valleys would be able to generate technedogy\to be transferred
through training and visit model. It was obviocusly an erronecus
assumption . Recently an Australian company providing assistance
tfor Tashigang/Mongar area development project very emphaticalily
advocated the  case of ecological low external chemical inpuat
agriculture. It was cbserved, "there is no great pest/disesze
problem in East Bhutan, and your ecosystem still =eems to be el
balanced. Don’'t €all into the trap of chemical overuse, the only
beneficiaries +from thiz are the chemical companies and your
balanced ecosystem 1s likely to become unbalanced very
42

quickly® .

‘Furadan recommended for controlling cut worm arnd stem borer in
maize is considered a very toxic pesticide for human beings. Its
use needs reappraisal because {(a) les= toxic pecsticides exist and
(b) earlier and more thorough land preparation might itzself
RN

decrease the incidence of pest . Widespread use of pesticides
sit is feared might alsu eliminate spiders and cother helpful
predators which keep the crop pest in control .FPest incid-nce is
assecssed to be quite low at present in Bhutan but  tresd rill
effect could well be obtained i€ indi=zcriminate use of pesticices
15 encouraged .



As regards diseases , most . local varieties are found to be re-
sistant . In rice the blast {(P.oryza) is most seriocus disease in
new exatic varieties introduced from outside .

Likewizse helminthosporium is a major disease on maize and sorghum

though grain yield are not much affected in early stages.It has

been feared that since the infected crop residues have to be

burnt to control the disease , the shortages of fodder might
44

occur -

Maize and wheat are twoe of the grains severely attacked by the
stored grain pest . Maize is reportedly not eaten by the people
until all the rice stock has been exhausted . This means maize
has to be stored 1ong enough to be attacked by the pests . in-
digenous plant protection practices for stored grain pests exist
though are nat very popular . The seeds are mixed with wood ash
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or exposed surface is covered with millet or mustard « In light
of the need for evolving or building upon similar practices in
different regions dispersed seed processing may be quite neces-
sary . *

Such advice may not always be very popular in the light of the
fact that modernisation is considered aoften coterminus with more
and more intensive use of external inputs .,

The introduction of leguminous crops to enrich the soil is being
tried in some of the experiments . Efforts to introduce soybean
for this purpose have been critigued because lequmes fix nitrogen
during their photosensitive vegetative period . Cowpea fixes more
nitrogen according to some studies than soybean which flowers
after two months .it grows from May to October .Search for sus-—
tainability requires careful trade offs .

Conflicts are emerging between crop and fisheries sub system in
sputhern Bhutan . Fish ponds in Gavyelphug and S Jongkhar are
drained for harvesting fish and controlling predator fishes
before refilling . Clashes take place sometimes betwecm fisher-
men and the cultivators growing wheat and spring rice becausze
time of draining ponds coincides with the time of irrigating the
crops .Some of these conflicts are inevitable and no development
is possible without these trade offs. However, if these conflicts
are not monitored to learn appropriate lessons ,the proccess of
technological transition may not only become painful but also
counterproductive in extreme cases .

Power tillers were introduced because labour was considered
scarce. However, many of them have been out of use because they
got ' damaged on steep slopes. It should be possible to involve
the concerned companies to engage in research on proper designs
supported by international aid agencies. Instead of taking the
easy option of transferring whatever designs exist .It is natural
that given 1low level of purchasing power in most mountairnious
regions the private corporate sector would not have much interest
in desmiuvning equipments or technologies specifically suited {or
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the regions. This is an issue in which International Centres for
Agricultural Research and other donor agencies should invest.
Bhutan’'s experience shows that despite lack of adequate training
and =kills quantum jumps in the technological change can indeed
be achiev d through imaginative policiea. For instance, Royal
Government decided that instead of importing computers and re-
maining dependent on the repair and services on external onsult-
ants, they should try to assemble the computers within the coun-—
try. Today almost all offices in Bhutan have the computers made
in that country at a very low cost and of very high quality.
Similar br-akthroughs can be achieved in other sectors as well.

The agronomic recearch on several crops is showing that experi-
ments designed without analysing the basis of diversity in the
existing cropping =ystems may not make the best use of time and
critical resources - human or material. It was found that sesl
rate or method did not make much difference to the vyield .of
mustard. Likewise the line sowing over broadcast made hardly a
difference of 100 kg./hectare which given the cost and unavail-
ability of labour was not remunerative.

Introduction of new crops is indeed fraught with risks particu-
larly if the indigenous technological capabilities are limited .

Observers have taken a very critical note of the zeed multiplica-
tion programme of blackberry plants {(Rubus sp.) in Bumtang. It is

considered a noxious weed in many partas of the world due to ‘its

rapid spread by both seed and vegetative canes, rendering large
48

areas of pasture land forest guite useless . PAustralia 1is

spending millions to eradicate it . Scientists have suggested
that since logan berry, young berry, boysenberry etc., have
similar fruit ,seed multiplication programme of :black berry
should be terminated .Such cautions imply that Bhutan and other
‘late starter ‘countries have to deliberately seek advice which
can let them have multiple interpretations and choices particu-
larly from the point of view of sustainable development .

Most of the new maize lines introduced by CIMMYT have unaccept-—
ably high number of e)xposed years and higher incidence of year
rot under wet condition besides having the problem of lodgine.
Only a few lines were found worth further testing . The irriga-

tion research for maize was considered not necessary. In the
absence of fertilizer most improved varieties did not ocut vyield
the 1local ones. The technological package tried in Wezstern

Bhutan could not be replicated in the Eastern or Southern parts,
The mustard fields not harvested on time face the problem of
shattering with the result that the seeds germinate in the next
Season ,

In addition to the technical aspects, the gender aspects deserve
serious attention. In Gyalphug women ploughed the land repcrted-
ly because they were 'stronger ‘than the men and not because the
men had migrated away. In most mountainous regions, mail emigra-—
tion is almost a rule. Therefore, technologies which build upon
the strengths of the women and help in overcoming their liasita-—-
tions need to be carefully screened. Women play a very major
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role in selection of fuel, fodder leaves, water, handloom, agri-
culture and livestock management.

medicinal herbs :preserving unigue knowledge wealth

There has been some concern expressed in the National Assembly on
the iesue of regulated access to medicinal herbs from the forest
and pastures . The mountainous regions abound in the availabili-
ty of these herbs. There is a need for international thrust
towards preserving this knowledge reserve. In the absence of a
careful strategy aimed at managing selective collection of the
herbs, some herbs might become extinct and athers might disappear
because of ecclogical principles of succession and dominance.
For instance, if elephants are killed in a particular forest then
the grasses and herbs which grow in the micro environment pro-
duced by the trampling of the grasses by elephants feet is not

available. Likewise in certain forests livestock had been
browsed ! suddenly when that ias stopped it would also affect
the domir... . e patterns of different species. The result would be

excessive growth of some species and total suppression of others.
This is a subject which requires very careful monitoring. ICIHMOD
should mount in collaboration with IUCN and National Governments
a pregramme to-monitor the changes in ecclogical succession and
dominance patterns due to closure or other major changes in the
socio-ecological environments.

Reduction of the death rate in livestock particularly control of
tapewors cyst infection in yvak has led to changes in the growth
rate ps icularly in alpine regions. Effect of these changrs aon
bio-diversity with specific reference to herbal wealth reed
-aref “ention.

L whe i« e of seed multiplication interesting experiments have
been dai.e in Bhutan. Farmers are edxpected to return 230 grams

ar -kg. of seed s0 that it could be provided to other farmers.
ihis helped in building decentralised sock of =seeds .

Consumption patterns both formal and informal have an tmportant
bearing on the technological change. The formal channels include
markets, kind payment for labour and distribution through Focd
Corporatirr of Bhutan. “he informal channels include esxchanges
Oui Ny .ion, non—-market neighborhocod e)xchanges, reserves
with monaste."ies, ritualistic feeding of community, dedication to
special shrines, individual sponsorship of religious retreat of
other individuals for thiree—-four years etc. Since monasteries
are: an important institution not only <for administrative and
legal  purposes but also for credit and cultural practices it
might be useful to involve them in the process of technological
change and dialogue . In olden times much of the trade was
financed by monasteries. Even at present Lamas have complained
that recovery of their loans to farmers has deteriorated. The
involvement of monasteries in reinforcement of conservation
ethics and a pragmatic evolution of this ethic towards a more
fair =pciety remains to be tried on any systematic basis, The
ban on culling of low productive animals is ons issue on which



religious representatives in the Mational Assembly have been n st
voral .

Part-six
Environmental Risks and Social Response

Farmers, pastoraliste and arti=zans face several risks which wvary
over space, season, s=ector &nd social groups. The Southern part
receives more heavy rains and some regions face the problem of
f1ocds. In HNorthern regions, the landelides, snow fall, Fail
storm and strong winds cause various type of damages. The wiild
life damage is al=o much more serious in central and lower parts
of the country. FRepertoire of response to different type of
rieks reflecte the strengthse or weahkmesses of the 1ndigencus
instituticons a2 well as of the moadern market and public 1mstitu-
tions.

In an informal panel enguiry, we i1dentified following nine risie
in the order.of importance which pecple had toc devise wavys of

dealing with:

1) Heavy 'or too little raincss

ii) ) Damage by wild life;

111) Hailetorms;

i1v) Sncw fallj

v} Landelide=s leading to road blockage ;ychoking of irri-—

gation channels or dispercsal of =tones on a grazing
pasture etc.:

wi) Strong windss -
wil) ' Disease or epidemics;

viii) Fire; and

i} Drying of =streams.

It may be ucsetul tp ascertain the composition and order of rieps
perceived by different social groups, stakeholders like Lamss,
adminisetrators, memsbhers of National Assembly etc., 1n differsnc
parts of the country.

(a) Spatial, seasonal, sectoral distribution of hazards

Spatial hazards pertain to those that are area specific .C=asonal
hezards refer to over time risks mainly concermned with ci

and location 1interactions .Sectoral hazards broadly refer- 1o
riske asz=ociated with economic activitie=s. Tranmsport, . Ccoamuni -
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cation and agriculture sectors face greater incicence of se~to-:}
harards. Seasgnal hazards consist of abnormal monscon, ¢ nd,
stormy wind, haillztorm etc. Spat-al hazards would resuy & oo

tification of territories which suffer +Ffrom region soe Lfig
hazards. One obvipus example for spatial hazards is that ¢
ern Bhutan is more prone to heavy rains than MNorthern Bha oo
Forest degradstion in Tashigang and Southern Bhutan alzc rw e
these areas more vulnerable to erosion.

(b) Traditional Risk Adjustmentsy Animal Disezsze

Yals are found roughly 2S500m above sea level. This would »g fta

lowest height that yale dezcend to even during the winter. G oy
move to pastures at much higher elevation during tlz sus-sr,
giving way to cattle who are driven up after their winter orering
in sub-tropical parts of Ehutan. The migratory cattle nature 1y

mingles with other herds during their grazing with cattie fiom
the South and crisscroszes their path with other herds on their
migratory route. While doing so, herds are likelv to pick up
animal diseases and transmit i1t to yaks, who are possibly more
delicate animals than cattle. To avert contacting any disez g=
from either side, yaks are moved further up in higher pasturss a
month ahead of the arrival of cattle. Herders of yak and c:-ttle
do not exchange messages about their movements. They coordinate
their behaviour almost with ritualistic precision through ecoc!og-
ical aignals or other means. The yak herder expects the caitle
herder to be there on time and the cattle herder expects the vyak
herder to have gane.

{(c) Coping with Lean Harvest: Risk Adjustement Against Famine and
Food Shortages

No famine has been experienced on the scale of community or
nation in living memory of Bhutan. This may have to do tith pu-e
run of good fortune or a greater productian stability of t
farming s=ystem or on the elaborate traditicnal food secuvriiy

"w

system operated by the State. Probably all of these fertors
dampened the effecte of any incipient famine but which of these
factors played more dominant role than the other remains 1o be
e amined.

Urtil the 1950, the State maintained enormous grain sileoz  in
each of 1ts massive drongs {(fart-monasteries), i1.2., d: wrict
headquarters. The ultimate use of the kind taxe=z, inc.w @ q
grain—-taxes was to build up recserves to support the state o::. -
cials and monasteries and to avert any crop failure. The - .3
stock -~ butter, cereals, meat, mustard ocil etc. - was replaocd

with new grains by exchanging the old stock with the ferpors
every si»» vyears or so. Until the kind tarxes were commuted to
cash taxes in 1950s, farmers suffering from crop fartlu-es conld
either get yrains free or win interest {iee loanse from the <sihate
grain silos, There were also remizsion of tanes 100 o Lad yeoar,

There are localiszsed bad harvests of varying degree. One hes”s
about 11nsects destroying the crope and hailstorm dielodying  the

2
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crops with distressing freque:«cy throuwgh tihe new Peloer

{Kuensel). But not of disasters. The households hkistc . -ty
maintained a buffer stock on which they can draw on 1n beo | ez -
od. This may still be true for households which are more ¢ - . 2.
The first course of action is to call on the kith and t5.  of
gifts of food stuff on the basis of reciprocity. Grains ¢z elso

be borrowed from those who have larger food stocks.

The farmers can travel to other places on alms—-round or writ {for
iood for villagers in distant places. There always z@ens 0 Le
enough work in exchange for food according to scme obszo-yv:ire
It is considered unu=sual that the farmers would take oo
measures of dispesing their animal, jewels or other asvets o
tide over a period of food insecurity. Strong safety - o, -
supposed to prevent them from becoming assetless itn thae arteriast
of a bad harvest. In recent years. the government has b=c T
build food security stocks equivalent to country’'s siy wes.z ‘u
total requirement of essential commodities like wheat and rice.

Real efficacy of these measures remains to properly evaluated .

-hUITIUD;'Il

Gathering of wild food i=s an important element of supp:ementing
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food shortages in some parts of Bhutan . In some districts of
Bhutan such as Kheng, yields from the forest contribute subetlan-—
tially to the food basket. There are wild yams, wild avacade==z,
wild taro, young frons, young buds of rattan, flowers of orchid
and various kinds of mushrooms to name a few fruits and roocts for
the table. Wild yams, which achieve giant sizes - a= long as
four feet - are collected even as a normal part of food. Since
it lies a metre or two below the surface, appropriate extractive
tocls are there for wild yams. Nowadays, the forest fooc gather-—
ing is a growing petty business for the farmers., ° The forest
cffers various raw materials like bamboo and rattan for baskets,
neetle yarns for making clothes, natural dyes-and many octher more
cbvious products. "~

{(d) House Constru tion and dther Non-monetised Exchange - Ffe~i-
praocities

A community 1s bound by norms of reciprocity ancd =sharing. i #

mesbers of a community have a network of obligi ‘on enclcs -3
ones extended family, kith and kine, the fellow vi lagers anc
forth. Indeed, these thick social network of coligations <& :d

reciprocity is something of a mired bles=sing. Redistrit . .tion ~nd
equality seems to be a natural outcome of such a social sysoem,
where the better-off kins must pull the worse-off u-. The
lev.:11ing effect of such a sharing society is summed up :n t!:is
ironic Bhutanese saying: "The relatives will prevent ms F
destitution; the relatives will prevent me from getting rich."

FoAun

There are a large nunber of norm oriented behaviour, among which
contribution of labour for the construction of private houses 1s
a good example. The =ize of houses, especially in the &sic:ine



segttlaments of Bhutan, are in excess of what one couid affor . un
bvild, if it were not for the c - mmpunity’'s fres e ar
cantribution. The reasone for comparatively larger strucs SO
may be found in the sheer availability of timber, sionzs G
mortar, but also in the stronger norms of reciprocity and ... "=
ation possibly fostered more eazsily in clustered settlemenls p
the alpine regions. It remains to be studied whether a:ii1 v1ue
labour contributed for such purpozes was voluntary.

Each household usually allocates a person for some part of e

duration of construction. The result of strong norms of rec.-—
prcity enswes an adeguate housing for all. Any family in LE
viilage gets to build a house bevyond i1ts means because of  oll:l g
Joinming the work. The average housing condition of the wvii'.
is better off than without the norm of reciprocity. it is &iszs
soctal adjustment under the condition of labour shortage and re oy
moneticsed 1zbour market. While the wmor e wmealthier may chouse o
build bigger houses and thus benefit greater from the normz of
reciprocity. On the whole it seems to be a strateq for collec-

tive optimization.

The norms of cooperation have been relied upon for a variety of
civil works ranging from upkeep of highways and footpath and
bridges to construction of monasteries. In the case of repairing
some portions of road or bridges, the burden of maintenance n¢ 2d
rnot be equally shared by all since that route may also not Le
used equally .In such cases, only special clientele groups sill
bte bound by norms of cooperation. It i1is of course easy to appeal
to community labour mobilization for the construction of a commu-
nity temple. There is no apparent differential benefit or vecsted
interest for any section of the village. The benefits are dif-
fused, incomputable and intangible. )

Such sciiduaristic s.crifices of labour would be less spontanec s,
without a leader to organize them and withoUt occcasionally using

the threat of social sanction.

Part-—seven
Policy Framework for Sustainable Mountain Development

{a) Livestock

The crucial dependerze of cultivation of crops on lisestc s

through manure and draft power is well understood. Mot so  we:.
appreciated is the nourishment of forest regions by the l:ves: %
dunqg. Livestock isms viewed as the most serious enemy of @ 1re
environment today in most parts of the world but particultar-iy i
fragile desert and mountainous regions. The impravesernt 1R

prices of dairy products would give impetus to the increascs 15
hetrc size. The improved vaccination and other disease control
proc amme alsao incr:ase the population pressure. w»ft thse .70
tigne, closure of certain forest areas and pastures {estimated o
be about 25 per cent) for 1:vestock, firing and collection  of

leaves etc., shifts the pressure on lesser area of graz rn3 lanc.
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In the short run, the number of livestock is unlikel to o d: ~.
Thus supply of manure ta crop fields may remain &t the exizt g
levels except on certain migration routes modified due to «io-
sure.

Supply of high yielding exotic breeds like jersey and Owiss Brown
coupled with improvement in the quality of pastures is mzitinpg
slow progress. Ultimate policy aim of replacing migrant herds of
local breeds by =sedentary herds of improved breed does not dral
with the manure problem. Nor does it deal with the issue of b -
diversity and stability offered by the same. Whether it ‘=
feasible at all in the unigue geo-physical and cultural setci..g
of Bhutan remains toc be seen.We doubt it .

1¥ may be added that cultures that have evolved through movemsnt
and exchange of livestock have also provided legitimacy to 1ihe
efforts of state regulating different resource use strategies of
people. The ecbplogical basis of this exchange may also not Le
any less vital for sustainability of society. Politically, the
pastoralists have suffered in moast societies in the process of
economic transition, But Bhutanese culture and eco-sensitive
public administration might resolve this problem provided inter-
national aid agencies can invest in the learning and experimenta-
tion process. Rio-diversity of forests and pastures influenczed by
livestock movements are global heritage. Cost of maintaining it
should not be borne by the poor pastoralists alone. (It should be
noted that majority of herders in several regions do not own any
pastures.)

{b) Agriculture

Mountainous societies generally do not depend upon cereals as the
primary source of consumption. Some of the most popular dizhes
of Bhutan require cheese, potatoes and chillies - the ingredients
which could continue t& be in sufficient 5dBply i¥ the policy
shifts in favour of cereals are corrected. PBRhutan’s cereal <+ood
basket has 50 per cent rice, 13 per cent wheat, 24 per cent maize
and 13 per cent other cereals. Rice was never a wmajor staple
diet. 1Import of cheap rice has lead to this shift:

Self sufficiensy in cereals particularly rice as the grefe¢-red
food, 18 the main focus of agriculture policy. How the ssli-
sufficiency programme is pursued in practice, which is not ¢ zc17-
ed vyet, would have ramification for th> land use pazatter.: in
Bhutan. The policy package includes fiscal and institutios zl
measures to change the consumption pattern. Input supply, e.te1-
sion and training among the farmers are being Jiven increased
emphasis in every plan period to increase productivity., There ix
alsc <=ome possibiility for new lands to be brought unger
cultivation. On the other hand, sume agriculture land was st
to urban =settlement and industries before the Mational RArssnbly
passed a resolution in 1988 prohibiting constructi-~: 310 wet
lands. There is considerable pressure on forest from & expen-
sion of orchards. Ecological implications of expsnding spgple
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-sion. of orchards. Ccolaogs 'L iaglscalranE 2f e.panding  spple
ﬁnrchards on steep slopes ana !ands close to ti.e roads remain to
be worked out.

The «griculituiral research 15 yet to be reoriented touwards the
,strengths of Bhutanese endowments of organic agricultural techno-
log}cal base, lesser diseases and pest problems, higher vield
potential of 1local varieties through bette- management; very
strong institutional base for sanaging common properties like
dirrigatiocn channels, pastures, forests etc. Some efforts have
been made to identify scientific basis of eco—adaptive fodder,
mulching praciices; crop mixtures etc. Much more remains to be
done.

Genetic wealth of the country i1s urnigue 1n several respects. We
don't know where else wheast wvarielies suitable as fodder are
available. The Con=sultative Group of International Agricultural
Research Institutions have not contributed adequately towards
building up disperced decentralised germ plasm banks. The aid
for this must.be available as an investment in global Ferit - -
and. security of genes r eqQuited . ruuuare.

Participatory . research approaches do not necessarily require
advanced degrees.

{c) Forest

Core . policies regarding forest are -embodied in.the Forestry Act
of 19467 and many other legxslatxans such as Land Act, Fasture
Graxz: ng - Pelicy and National Ascembly Resoclutions, ‘The Natiﬁnal
‘Forestry Policy, 1974 lays down that the countrv should hav=2 a
minimum forest cover of 64%. KRemote sensing survey actually show
that the country has &4% forest cover and cropland is estimated
to.cover 87 pf the country. About 207 of the country i1s declared
as national parks and reserves; though tha[e are no effective
management strategies because of the ever present constraints of
resources and manpaower. Bhutan has launched a wildlife and
forest conservation programmes from a much stronger start-off
point.

The poiicy of the government i1s to aftforest the degraded areacs

and barvest the forest clc=e to the road heads on the bt-siz  ~f
“sustainable yield. A few companies which extract timber for raw
.material are required to carry out.planting at the same rate as

fellang. Knowing the tendency of the private companties to over-
. erp]aat the forest resources, logging is manopolised by the
L Public se_tor corporation (Bhutan l.ogqging Corporation’.

-~ Debate n National Assembly between conservationists and Monetar-
ists bhave been quite intense. When foresters demand further

slowing down of revenue extraction, finance aministry pecple
;; consider it.as- an-excuse for. masking their. alleged inefficiency.
--8n the other hand, the fact remains that timber extraction rates
have been conciderably =zlashed.



people and Bhutanese cultural ethos with conservation as a
way-of-life are becoming stronger. EBureaucratic barriers have
seldom proved helpful in insulating natural resources from Jhwuman
greed. Indian and Nepalese experience is quite instructive in
this regard. With best of the technical skills, trained manpower
and coercive authority available with the state, the degradation
has continued to increase over time in these countries. If a
culture can generate indigenous technologies and institutions
capable of maintaining forests, water streams , bio-diversity and
ecological balance for so long, why should it be found wanting
now.

Some people consider ban on cutting of live=tock as a rare c:ze
of non—-sustainable feature of ctherwise s=sustainable Buddhist
ethic. They miss the point zltogether. The disease and death
balanced in Nature’'s cwn way the population sizes for a long
time. However, improved health changed the growth rate. But if
consumption patterns and soccial institutions are not renewed, the
imbalance was inevitable . The ‘principles’ and ‘rules’ mu=t be
distingquished.: Non—culling is a principle. The sanctity of ncn-
violence remains. The rule is about limited cutting necessary
for survival. There is a need for debate and discussion in
monasteries and.dzong, schools and pastoral groups about the new
rules required to uphold cherished and eternal principles.

Summing Up -

The whole range cf institutional norms and social values have
regulated the behaviour of people regarding use of renewable
resources without compromising its long term availability. To
some extent these norms and institutions eveolved in recognition
of (a) individual behaviour being subordinated to the community’'s
welfare and (b)) human beings having rights at par with other
components of nature. The homeostacsis inherent in the norms of
one group was contingent upon the respect af the boundaries of
norms and institutions by another group. Thus a very co plex
network of inter—-institutional interactions guided the conserva-
tion efforts. ’

Consumerist's culture and commercial interest are indeed making
sharp i1nroads into the traditional culture of conservation. Some
of the ethnic groups which compare themselves with other cultures
of the plains perhaps do not appreciate as much as necessary the
need for restraint on wants. Buestion has been asked about the
ability of traditional institutions to withstand the pressure of
itncreasing imbalances in certain parts of the environment. To us
the answer seems to be yes. We believe that i1f policies reqguire
careful study of the variability in the institutional arrange-
ments and ethical norms across different ecological regions 1t
vwould be possible to revitali e technological and instlitutional
basis of society.

The qglobal concern for sustainable development and conservation

of bio-diversity is dominated by the strategies and styles suit-
able for essentially the degraded enviromnmentse. Sirce degrada-
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tion in environment inevitably is accompanied with the degrada-
tion of the institutions, these policies take absence of institu-
tions as given. Much greater reliance is placed on public inter-
ventions which in turn ¢ 2an bureaucratic interventions. In
Bhutan‘s case government has already realised the need for
limiting the size of bureaucracy and decentralising more and more
50  that variability in local socioc—~ecological system was talken
into acaount wiitle designing policies and programmes. Hawever ,
the prublem is riot of taking awareness to the grassroots, but
from the grassroots. Recent convention on Environment organized
with the help of UNDF identified a long list of meassure=s that
were reguired to maintain the envirommental variability. Howey --
er, the conte)xt was of degradation and conceguent cautions. The
strengths were given relatively speaking much less attention .

How much of danger forest and forest-based agriculture faces from
the 1livestock has to be compared with the danger emanating from
private forest based industries. While in the ca=e of octher
resources there ic some community control asvailsble, these indus-
tries i1ie out=ide the sphere of traditional regulatory community
tnetitutions. It is believed that discouragement to otherwise
profitable but extractive enterpricses in areas where they po=se
danger to the environment is necessary. If efforts aimed at
altering the micro-economic behaviour of small subsistence and
deficit ‘budget farmers and pastoralists have to carry convic-
tion.

The continued functioning and the strength of the institutions,
that kept the environment praotected, depends on how successfully
the future citizens of the country are introduced to the heritage
which generates respect “or these institutions . The viability
of these institutions depends on the inculcation of these values
in the children especially in schools-and urban areas. Environ-
mental studies are now part of the primary schpool syllabi in the
so-called New Approach to Primary School. Among its many objec-
tives are the understanding of "the importance of forest and
wildlife and appreciating the need for taking proper care of
them" and the identification of "various plants grown in their
locality and classify them into food, cash and fodder crops”.

‘Education’ of the next generation has of course to be accompa-

nied with ‘unlearning’ by the present generation. Certain paths

of development are not sustainable. Administration and policy
48

maker in several countries are recognizing it belatedly - The

need for correspondence between spatial, sectoral, sea=zonal and

social institutiocnal vectors is slowly being realized.

The culture provides a ‘grammar’ while technology provides new
‘words’. The meanings of life which is ecoleogically sustainable
angd economically just can be discovered only through blending of
both. Conservation 1is after all just an issue of " a drop of
water ",
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