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FOREWORD 
It is difficult to say whether the actions of the poor lead to envimnmental 
degradation and resource depletion, or whether it is the degradation of the 
environment that leads to poverty. In any case, it is obvious that indis- 
criminate use of natural resources leads to increasing difficulty in main- 
taining these resources and sustaining an adequate standard of living. 

The degradation of Pakistan's resource base is especially serious be- 
cause the nation's population has increased from 32.5 million at the time 
of partition in 1947, to 108 million by the end of 1988, thus registering a 
three-fold increase in the last forty years. The land resources of Pakistan 
have not increased however, and indeed they have registered declines in 
fertility and productivity due to the-twin menace of water-logging and 
salinization, in addition to the usual problems of recurrent drought, in- 
termittent flooding, constant over-grazing, and excessive use of forests 
and rangelands. 

Policy makers and planners have come to the realization, if some- 
what tardily, that in order for Pakistan to meet its future needs for timber, 
fuelwood, fodder, and other natural resources, w~thout causing irre- 
versible damage to the environment, fanners and farmlands will have to 
play a more central role in all resource development programs. This ne- 
cessitates vastly expanded social foreshy programs and sociallyaiented 
programs in the other resource sectors as well. But the problem is that 
very liule is known about the art of these social development programs. 
The Foresters and other natural resource officers in Pakistan are still like 
small chrldren playing with pebbles on the shore of the ocean of knowl- 
edge. 

In this regard, the Forestry Planning and Development Project has 
made ;I beginning. The publication of this book, edited by Michael R. 
Dove and Carol Carpenter, with contributions of papers by renowned 
scholars and expens in natural resourcP. management, is a blessing and a 
God-gzven opportunity that is welcomed by one and all. 

If this book succeeds m creating a realization among its readers that 
there is. no conflict between envimnmental and developmental goals, that 
the two sets of goals complement each other and conmbute to the overall 
objective of improving the quality of life, then the efforts of the ed~tors, 
and those of my own in writing this foreword, will be fully rewarded. 

Islamabad, 
July 1989. 

Abeedullah Jan 
Inspector General of Forests 



EDITORS' PREFACE 

Although the environment and natural resources of Pakistan have bcen 
ove~sed by man formillennia, the pressure to which they are being sub- 
jectcd today is mly unprecedented. Throughout the country, the envi- 
ronment is being increasingly degraded, and supplies of natural resources 
are falling increasingly short of needs. The primary causes of this situa- 
tion - increasing population, a developing economy, and changing pat- 
terns of resource use - are not physical, but social. The primary causes, 
that is, lie within the nature of Pakistani society. Accordingly, any at- 
tempt to understand the state of natural resources in Pakistan today must 
also begin with its society. Of most importance, any such attempt must 
include detailed analyses of how the peoples of Pakistan perceive and uti- 
lize their natural resources. Unfortunately, this is as yet an area in which 
little research and even less writing has been done in Pakistan. The litera- 
ture on the sociology of natural resources in Pakistan is, for all practical 
purposes, non-cxistcnt. 

In this combination of a need for and lack of such a literature lay the 
stimulus for producing this collection of readings. The collection consists 
of eighteen papers on different aspects of society's use of natural re- 
sources in Pakistan and surrounding counmes. A major theoretical 
premise behind the collection is that resource use is at least partially de- 
termined by the nature of the society involved, and hence it will vary 
from one society to the next. Since this collection is intended primarily 
for a Pakistani aud~ence, it was desirable to limit the readings to those 
penaining to Pakistan and its neighboring countries. A second major the- 
oretical premise behind the collection is that the best way to study and 
teach about society's use of natural resources is through case studies, as 
opposed to general and non-site-specific reviews of the topic. 
Accordingly, every reading in the collection presents data on a particular 
place and system of resource use, and bases its conclusions and recom- 
mendations on these data. The rcadings in this collection are all avowedly 
scientific or empirical, therefore, as opposed to normative. Instead of 
merely saying what should be, they first say what is, and then argue 
from there. Most of the papers have been previously published, but in all 
of these cases the place of publication was outside of Pakistan, rendering 
access to these publications difficult for Pakistani readers. 

It is our hope that this collection will be of value to government of- 
ficials, scientist$, professors, and students, who are concerned with the 



Edirors' Preface iii 

fields of forestry, agriculture, soil conservation, irrigation, watershed 
management, energy, or environmental protection and conservation. 

Hunolulii, 
January 1991. Michael R. Dove & Carol Carpenter 
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INTRODUCTION: 
THE SOCIOLOGY OF NATURAL 

RESOURCES IN PAKISTAN 

Michael R. Dove and Carol Carpenter 

Our conccm in this collection is thc sociology of natural rcsourccs in 
Pakistan. Sincc h is  conccm cncompasscs pcoplc as wcll as rcsourccs, 
wc havc rcslrictcd thc rcadings lo thosc pcrlaining to thc rcsourccs upon 
which ihc livclihood to rural pcoplc immcdiatcly dcpcnds, natncly soil 
and watcr, plants and lrccs, rmgclands and forcslr. Rcsourccs Lhat arc of 
ICSS immwliatc intcrest to rural pcoplc, such as mineral and petroleum 
deposits, arc not discussed hcrc. Givcn this conccrn with rural livcli- 
hood, thc rcadings nwcssarily includc topics in agriculture, forcstry, an- 
imal husbandry, and cncrgy usc. Sincc somc natural rcsourccs arc con- 
sumcd within thc rural household, whilc othcrs arc collected for salc to 
urban households, thc rcadings covcr both subsistcncc and commercial 
cconomics, and rural and urban consumption pattcrs. 

By tho 'sociology' of natural resources, wc rcfcr to thc analysis of 
rcsourcc pcrccption, use, md  managcmcnt by human socictics. Such 
analysis is by no mcans rcsuictcd to the discipline of sociology pcr sc. 
Thc rcadings in ihis collection includc analyscs by anthropologists, 
gcognphcrs, ccologiscr, economism, and agricultural cconomism, in ad- 
dition to rural sociologism. 

We havc clcctcd to organize thcsc divcrsc rcadings unctcr Civc, ana- 
lytical and cross-cutting hcadings: cnvironmenml pcrccption, common 
rcsourcc managcmcnt, cncrgy flows, gcndcr issucs, and cnvironmcnt211 
conservation. Wc shall now briefly discuss the spccific rcadings undcr 
cach hcatling, in tum. 

TRADITIONAL PERCEPTIONS 
OF THE ENVIRONMENT 

Thc rcadings in chis first scction of h c  volumc u c  conccmcd with how 
mrdl pcoplcs uaditionally pcrccivc - in a broad scnsc of this tcnn - ~ h c  
natural cnvironmcnt. This includcs not just how thcy 'scc' thc cnvi- 
ronmcnt, but morc particularly how thcy undcrswnd it, what U~cy know 



about the environment and how lo cxploit it, and how accurate this 
knowledge is. In addition, in most of the rcadings an atlcmpt is madc to 
compare thcse traditional pcrccptions wilh the perceptions of dcvclop- 
ment officials and scientisls. 

The first reading in this section is Richard Kurin's analysis of 
'Indigenous Agronomics and Agricultural Development in thc Indus 
Basin'. It is based on ricld research carried out in Sahiwal, in the Punjab, 
Pakistan, in which Kurin attempted to find out how farmcrs makc 
agricultural decisions, especially as rcgards the acccptancc, modification, 
or rejection of 'Grcen Rcvolution' technical inputs. Kurin rcjccts the 
view widespread among agricultural scicntists that the rcjcction of such 
inputs by farmcrs is 'irrational' and is duc to ignorance or thc force of 
custom or tradition. Rather, bascd on the findings of his rcscarch, he 
maintains that this rejcction is rational and cxplicablc within thc terms of 
the indigenous systcm of 'humoral' agronomy. This systcm, dcrivcd 
from classical Sanskrit and Grcck sourccs, classifies crops, soils, 
fcrtilizcrs, and cven watcr according to thc humoral conccpts of hot 
versus cold and dry vcrsus wct. Kurin argucs that this humoral systcm of 
agronomy (like the humoral systcm of mcdicinc prevalent in Pakislan) is 
cohcrcnt, syslcmatic, and empirically bascd. 

Kurin also convincingly argues that this is a shared systcm of 
knowlcdgc. Too oftcn in Pakisbn, dcvclopmcnt officials or scicntists 
dismiss farmcrs' knowlcdgc by saying that although onc farmcr may say 
that, every othcr farmcr will say something clsc. This is not thc case with 
the humoral systcm of agronomy: Kurin dcmonstratcs that diffcrcnt 
farmcrs agree on the humoral characlcristics of thc various agricultural 
inputs, just as fully as agronomists agrce amongst thcmselvcs on the 
biochcmical propcrlics of thcsc inpuls. So Kurin is describing thc sharcd 
bclicl system of the farmcrs of Pakistan. 

Thc basic principle ofthis humonl systcm is lo modcralc and hcncc 
prcscrve the agricultural cnvironmcnt, by balancing inpuls with diffcrcnt 
humoral qualities. For example, this would involve prcscribing 'hottcr' 
fcrtilizcrs (viz., chcmi'cal fcrtilizcrs) for lighter and 'coolcr' soils and 
prcscribing coolcr fcrtilizcrs (viz., manurc) for hcavicr and 'hottcr' soils. 
Within ihe lcrms of thcsc principles, farmcrs see thc traditional systcm of 
agriculture as gcncrall~ morc balanced, producing slower growing crops 
and lower yiclds bul ijrcscrving long-lcrm soil fenilily, whcreas lhcy scc 
the Green Rcvolution system of agriculture as lcss balanced, producing 
iq..lcr growing and highcr yielding crops, but at the cost of long-lcrm soil 
dcplction. This insight into farmcr vicws yields a number of concrete 
rccommcndations for modifying Grccn Rcvolution inputs to incrcasc 



farmcr atxeptance of them, for example by: selecting 'cooler and wetter' 
crop varictics, chemicals, and water; and by having extcnsion workers 
use terms from humoral theory when talking with farmcrs, instead of 
terms from western biochemislry. 

The second rcading in this section is by L.P. Bharara, on 'Notes on 
thc Experience of Drought Pcrccption, Recollection and Prediction'. 
Bascd on field research in West Rajasthan, India, it describes the way 
drought is pcrceivcd by common farmers. The presence or absence of 
drought is the most impormt dctcrminant of the quality of human life in 
this arid rcgion. This importance is reflected in the othcrwisc amazing 
ability of the farmers interviewed by B h m a  to accurately recollect the 
occurrcncc or non-occurrence of drought during cach of the past eighty 
years. The cultural importance of drought in this rcgion is also rcflccted 
in thc considerable efforts that the farmcrs dcvotc to predicting future 
occurrcnccs, by observation of climate, flora, and fauna. The principles 
linking these observations to specific drought predictions arc exprcsscd 
in folk sayings or homilics, such as the following: 

'Whcn the spmow bathcs in the dust, thc rain will come; whcn thc 
sparrow balhcs in the wator, thc rain will go'. 

Bharara rnodcslly claims only that tbcsc sayings havc psychological 
valuc, by fulfilling thc farmer's nccd for ordcr. We suggest that thcy arc 
part of a folk systcm of mctcorology, and that their ompirical value in 
helping to predict - and hence allow for adjustment lo - crop-thrcat- 
cning droughls should bc invcstigalcd. 

The third rcading in this scction is by Bimal Kanti Paul, on 
'Perception of and Agricultural Adjustment to Floods in Jamuna 
Floodplain, Bangladesh'. His inlercst in carrying oul this analysis was to 
invcstigatc the ways in which farmers asscss and rcspond to cnvi- 
ronmental hazards such as floods. Hc notes, first, that farmcrs in this 
floodplain distinguish bctwccn two diffcrcnt types of floods, based on 
thcir height, timing, and duration. One, the normal barsha flood, is nec- 
essay to thcir systcm of agriculture; while the other, the abnormal bonna 
flood, is ir~jurious to i t  Accordingly, farmers expend considerable cfCorl 
in attempting to predict whether the next flood will be normal or 
abnormal, through observation of the wcalhcr, cloud covcr, rainfall, and 
the lcvcl and vclocity of water in proximate rivers and sucams. Bascd on 
these predictions, farmcrs attcmpt to adjust to the character of flooding 
beforehand by sclccting flood-tolcmt vcrsus drought-tolerant spccics of 
ricc, and by planting in lowlands vcrsus highlands. 

Thc fburth rcading in this scction is by Michacl R. Dove, on 
'Pcrccptions of Trcc Shadc Among Farmcrs in Pakistan'. Survcys havc 



shown that one of the major constraints to the dcvclopmcnt of agro- 
forcstry in Pakistan is the farmcrs' fear of thc impact of trccs on thcir 
land and crops - which most farmcrs articulate as ihe fcarcd impact of 
tree 'shadc'. The thesis of Dove's chaptcr is that what thc farmers mcan 
by trcc shadc is not what is usually meant by this tcrm in wcstcrn 
scicncc, and furthcr, that thc farmcrs' conception of trce shade is rational, 
useful, and mcrits consideration by dcvclopmcntal officials and 
scientists. 

Dove begins by dcmonsuating that Pakistani farmcrs perccivc shadc 
as having four dimensions - Icngth, width, height, and duration - in 
addition to tcmpcraturc and lastc. Hc thcn shows that there is con- 
sidcrablc variation from one species to thc ncxt in thcsc several dirncn- 
sions and characteristics and, of most importance to thc farmcr, lhcre is 
corresponding variation in the impacl that each spccics has on thc 
farmcfs land and crops. This impact furlhcr varics according to thc typc 
of land and the season of the ycar. Dclctcrious impacts are countcrcd by 
thc farmcrs in a varicty of ways, including spccics sclcction, walcring, 
and cspccially pruning. 

Dove concludes by noting that thcsc folk concepts of trcc shadc arc 
b a s 4  on classical humoral principlcs of hot vcrsus cold and wct versus 
dry (morc usual!y associated within Pakistan with thc practicc of humoral 
mcdicinc than agro-foresuy). Thcse principlcs csscntially constitute a 
systcm for managing the relations bctwccn Uccs and crops: that is, thcy 
constitute a traditional or folk systcm of agro-forcsuy. This systcm of 
agro-forcstry is far older and thus morc timc-tcstcd than anylhing the 
national government can soon dcvclop. Thcrcforc, the govcmmcnt 
would do well to study it and utilize its principlcs in the current nation- 
wide effort 0 promote o n - f m  ucc cultivation. 

Dove's case study illusuates, again, the complexity and sophistica- 
tion of cxisting sysLcms of farmer knowlcdgc. It  also illustrates the dif- 
ficulties of facile translation between diffcrcnt languages and diffcrcnt 
systcms of knowlcdgc: thc Urdu Lerm saia (and its cognates in Punjabi, 
Pushto, etc.) is and always will be uanslatcd into English as 'shadc'; but 
qlearly, while thcn: is some sharcd mcaning bctwccn thc two tcrms, lhcrc 
is much that is mcant by saia that is not meant by 'shadc'. 

The fifth and final rcading in this scction is by John P. Thorp, on 
'Culturally Rclc\,ant Socio-Economic Calcgorics of Rural Landholders in 
Bangladcsh'. Thorp's conccrn in this chaptcr is to invcsligatc how 
government officcs and dcvclopmcnt agcncics categorize rural house- 
holds, especially with rcspcct to landholdings, comparcd with the way 
thc rural pcoplc catcgorizc thcmsclvcs. Hc argues that rural pcoplc and 



Inrroduclion 5 

development officials mcaqurc and calcgorize arableland diffcrcntly, and 
that this has implications for dcvclopmcnt policy. 

Thorp begins by looking at several censuses compilcd by or for the 
national govcrnmcnt and its aid agencies, which hc shows basically di- 
vide rural socicly into largc landholdcrs and lhc landlcss. For example, 
one census catcgorizcd any (wmcr with lcss than 0.5 acre as 'landlcss'. 
Thorp argucs that thcrc arc problems in categorizing as landlcss -and 
hence in treating as landlcss - someone who owns a small plot of land 
or evcn just a house plot. He notcs that in rural Bangladesh society, 
anyonc who owns and productively uscs land - no mallcr how lilllc - 
posscsscs thc all-important status of mlik 'masccr'. Thus, the owncr of 
cvcn a l.iny plot is morc apt to act - undcr dcvclopmcnt programs 
sponswcd by the govcmmcnt - like a landholdcr, than likc the landlcss 
with whom hc has bccn lumpcd. 

Accordingly, Thorp rccommcnds that govcrnmcnt and dcvclopmcnl 
agcncics usc a systcm of classification that morc closcly rcscmblcs the 
onc uscd by thc pcoplc thcmsclvcs. This would include thc catcgorics of 
landlcss (wilhout homcstcad), homcacad owner, marginal cropland 
owncr, small landholdcr, mcdium landholdcr, big landholder, and super 
Iandholdcr. Using this systcm of classification, Thorp notcs, the pcr- 
centage of landlcss found in govcrnmcnt ccnsuscs is rcviscd from 50 
pcrccnt down to just 8 pcrccnt. This lower figure offcrs a more realistic 
basis for dcvclopmcnt planning, for example with rcspect to thc land rc- 
form that thc govcrnmcnt and the aid agcncics have been aucmpting IO 
implcmcnt. Thc govcrnmcnt ccnsuscs imply that one-half of the rural 
population - rhc half catcgorizcd as 'landless' - should support thcir 
land reform progm.  But Thorp shows that sincc cvcn thc homestead 
and marginal cropland owncrs vicw land reform from the respective of 
landowners, thc actual lcvcl of support for it is probably closer to thc 8 
pcrccnt or uuly landlcss. 

This study dcmonstratcs thc common dangcr in govcrnmcnt and aid 
agcncics of intcrprcting rural society and its nccds in such a way as to 
support programs that thc govcrnmcnt or agency itsclf favors. In addi- 
tion, it dcmonstratcs the nccd for grcat care in thc use and definition of 
thc tcrms 'bie farmcr' and 'small farmcr'. and cvcn of 'farmcr' vcrsus - 
'non-farmer'. Many govcrnmcnt officials in thc rural parts of Pakistan 
arc fond of saying that they 'know all of the farmers' in thcir district, by 
which thcy mcan that thcy know the five or six farmcrs with the Iargcst 
landholdings and most political influence. Undcr this usagc, thc othcr 
cultivators in tho district, thc smallholders and tcnants, are not rccogniscd 



as 'fanners' and thus arc not included in the distribution of government 
agricultural assistance. 

COMMON MANAGEMENT OF 
NATURAL RESOURCES 

The rcadings in this sccond scclion of the volume arc conccrned with 
how rural pcoplc managc commonly-owncd natural rcsourccs. This cat- 
egory of rcsourccs is cxucmcly important in Pakistan (and ncighbouring 
counuics), bccause of the enormous imporlancc of irrigalion watcr 
(Pakistan has the world's Iargcst systcm of irrigation), rangcland (more 
than onc-half of the country's land surfacc is covcrcd by arid, commu- 
nally-managcd rangcland), and forest (Pakistan's rural communities ua- 
ditionally hold sharcd rights to village and state forests). Among thc is- 
sues cxamincd in thc readings that follow are two of thc most important 
aspects of thc contemporary managcmcnt of common propclly rcsourccs, 
namcly thc cxtcnt to which such managcmcnt is consuuctivc versus 
desuuctivc, and why; and the way that this managcmcnt is changing 
undcr prcssurc from population growth and dcvclopmcnt. 

Thc first rcading in this section is Douglas Mcrrcy's analysis of 
'Irrigation and Honor: Cultural Irnpcdiments to thc Impmvcmcnt of Local 
Lcvci Water Managcmcnt in Punjab, Pakistan'. 11 is based on field 
research carried out on thc Chaj doab, bctwccn ihc Jhclum and Chcnab 
rivcrs in thc Punjab, Pakistan. Thc topic of Mcrrcy's rcscarch was the 
reason for the local-lcvcl mismanagcmcnt of irrigation, which has o m c  
to be recognized as thc major causc of thc problcms of low productivity, 
watcr-logging, and salinity in thc Indus plain. 

Mcmcy argucs that this managcmcnt is fundamcnlally a problcm of 
cmbcddcd lack of coopcration among thc local population thcmsclvcs, 
which he explains in tcrms of the conccrn in rural Punjabi socicty for 
izzal 'honor' or 'rcspcct'. This concern is associated with a sct of social 
values and mechanisms that cncouragc conflict bctwccn fellow-villagers 
and discouragc long-tcrm coopcration. Thc ovcr-riding conccm for izzat 
causcs men to support or oppose rural dcvclopmcnt programs (such as 
those involving thc maintcnancc and rehabilitation of thc watcr courscs 
with which Mcmy is conccrncd) bascd on whcthcr Lhc program weakcns 
or strcngthcns thcir competitors within thc villagc, rcgardlcss of thc 
program's impact on thcir own intcrcsts. In this behavioral contcxt, it is 
vcry difficult for a community to coopcratc for a common cnd, cvcn 
whcn it is in cvcryonc's mutual bcncfit. 



Introduciion 7 

Mcrrey discovcrcd thaf while the systcm of izza! and conscqucnt lack 
of community coopcntion gcncnlly prevails all over thc Punjab, it varies 
in sevcrity according to type of village and also the typc of individual 
farmer. For examplc, Mcrrcy found that a village with two or morc 
biraderi 'lineages' of approximately equal size is likcly to havc morc 
trouble organizing itself cooperativcly than onc containing eithcr one 
largc biraderi or many small biraderi. Among farmers, he found that 
thosc wilh land at the [ail of the watercourse (and hcncc thosc who stand 
to gain the most from improvcmcnt in irrigation efficiency) arc morc 
willing to coopcratc in development programs with other farmcrs than 
thosc with land at the hoad. Furthcr, and of grcat importance, Mcrrcy 
found that f m c r s  with Iargc holdings arc lcss likcly than thosc with 
small holdings to cooperate with thcir fcllow farmcrs (c.g., in maintain- 
ing watercourses), arc morc pronc to factionalism, and more oflcn violate 
regulations. This finding contradicts thc vicw widcsprcad among 
Pakistani government ofliccrs, that the farmcrs with the largest holdings 
are the most 'progrcssivc'. Mcrrcy's article is a pointcd rcmindcr that 
wealth docs not always cnsurc progrcssivcncss and may indced cvcn 
prcclude it. 

Based on this analysis of how preoccupation with izzat and procliv- 
ities for ccopcration vary both insidc and bctwccn villages, it is possible 
to prcdict, Mcrrcy says, which villages and which farmcrs arc most likcly 
to coopcrate succcsslully in a givcn development program. It then 
bccomcs possible to focus thc program on thosc particular farmcrs and 
villages with whom thc likelihood of succcssful implcmcntation of the 
program is grcalcsl. This ability to prcdict a population's rcsponsc to 
particular dcvclopmcnt programs, and thcrcby to focus programs on the' 
most rcccptivc parts of that population, cxcmplifics that bcst that the 
social scicnccs havc to offcr rural dcvclopmcnt. 

Whcn the (argct population has b a n  sclcctcd, Mcrrcy has furlhcr 
recommendations for coping with thc problcms or izzal. In order to 
prolnotc cooperation and minimizc obslruction, the izzal of all farmcrs 
involvcd in a dcvclopmcnt projcct must be carefully safcguardcd. This 
can only be done if conscnsus is promotcd in public, and public dis- 
agrccmcnt is avoided. If disagrccmcnts arc rcsolvcd by submission to a 
votc, for example, thosc who losc thc votc will also losc izzat, forcing 
thcm into opposition to the projcct. Tactics for avoiding or minimizing 
such opposition rcprcscnt a shon-term adapration to thc culture of izzal. 
In the long tcrm, Mcrrcy argues, thc solution is to change thc basic 
structure of rural society in the Punjab, so that succcssful community 
organization is rewarded, and izzat-bascd obstruction is punished. 



A final, imporlant point of Mcrrcy's study is that farmcrs arc not 
alone in disrupting dcvcloping projccts by thcir arrogant character: dc- 
vclopmcnt officials as wcll are oftcn to blamc. Mcrrcy says that thc 
priority of most officials visiting the ficld is not undcrstanding the 
farmers, but rathcr convincing thcm of lhcir own supcriority. Hcncc, 
visiting officials addrcss farmcrs using familiar pronouns (lum instead of 
ap), an urban dialcct rathcr than thc farmcrs' own language, and an 
authoritative tonc. Many visiting officials wcar wcstcrn rathcr than tra- 
ditional drcss, and cvcn thosc who do not invariably omit wcaring thc 
local headgear. In short, visiting officials lcnd to do cvcrything in thcir 
power to dislance thcmsclvcs from thcir farmcr-clicnts, whcn what thcy 
should bc doing is Uying lo bridgc thc diffcrcnccs. Dcvclopmcnt officials 
would do wcll to sct an cxamplc for thc farmcrs by suppressing thcir 
own pridc, giving thc farmcrs morc rcspcct and dcmanding lcss 
thcmsclvcs. 

Thc sccond reading in this section is N.S. Jodha's 'Population 
Growth and the Dcclinc of Common Propcrty Rcsourccs in Rajasthan, 
India'. It is bascd on ficld rcscarch carricd out ovcr a pcriod of twcnly 
ycars in six villagcs of Rajasthan. Jodha bcgins his papcr with a dc- 
scription of thc cnvironmcnt of Rajasthan, which is charactcrizcd by rc- 
curring but usually localizcd droughls. Thc local ppulation havc adaplcd 
to this cnvironmcnt, hc suggests, by dcvcloping an cconomy bascd 
largely on Iivcstock. Thc mobility of thc livcstock pcrmils thc hcrdsmcn 
to walk away from localizcd droughts, lcmporarily moving to whatcvcr 
part of Rajasthan has rcccivcd thc most rain in a givcn scason. To 
lacililalc this movcmcnt, thc local population also dcvclopcd a systcm of 
common propcrty rcsourccs, pcrmitting hcrdsmcn acccss to food and 
watcr for thcir hcrds whcrcvcr lhcy might lakc thcm. Jcdha's conccm in 
thc rcmaindcr of his papcr is to analyzc what has happcncd to thcsc 
common rcsourccs in rcccnt ycars. 

Jodha rcjccts outright thc thcsis of GarrcU Hardin, that thc dcclinc of 
common propcrty rcsourccs is a simplc function of populadon growth. 
Jodha poinls out that thc population of Rajasthan grcw during fcudal 
timcs as wcll, but bccausc thc fcudal syacm madc it  uncconomical for 
tcnants lo cultivate thc marginal commonly-owncd lands, thcy did not do 
so. This cconomic barricr lo intcnsificd cxploilation of common lands 
was rcmovcd not by demographic prcssurc, hc argues, but by land 
rcform and thc social changcs that accompanied it. 

Land rcfor~n cncouragcd thc privatization of common propcrty rc- 
sourccs for agricultural usc, reduccd the cost of cultivating thcm, and 
dismanllcd the traditional institutions that had formcrly rcgulalcd thcir 



usc. This use today falls undcr the jurisdiction of thc local Panchayaf 
commillccs, which are far lcss authorimian than thc feudal Jagirdar wcrc 
in assessing costs for the usc of common properly rcsourccs, or in 
levying fincs for thcir misuse. As a result, thcrc is no longcr any cost to 
thc f m c r  for usc of thcsc rcsourccs, and in thc abscncc of any cost, usc 
leads to misuse. The impact of cffcctivc traditional authority versus 
incffcctivc modcm authority on rcsourccs usc can be sccn in contcmpo- 
rary Pakistan as wcll. Along any part of thc bordcr bctwccn Pakism's 
scttlcd arcas and Uibal arcas, a markcd diffcrcnccs in forcst covcr is 
casily obscrvcd. The forcst in thc tribal arm, whosc usc is cnforccd by 
harsh tribal law, is rclativcly intact: in contrast, thc forcst in thc scttlcd 
arca, which is prot'cctcd only by UIC lcngthy and unccrlain prcccss of na- 
tional law, is typically dcgradcd. 

Anorhcr, albcit secondary causc of thc dcclinc in common propcrty 
rcsourccs in Rajasthan, Jodha says, is the increasing commcrcialization 
of thcsc rcsourccs. Comlnunilics that wcrc rormcrly isolatcd and had 
subsistcncc economies arc now ticd to cxtcmal markcls. Onc of thc most 
important conscqucnccs of this commcrcialization is thc introduction of 
thc uactor. On land that was oncc cultivatcd only periodically, uactor use 
has rcduccd the lcngth of both short and long fallows, thus rcducing thc 
length of time available for common-acccss gn~ing.  On marginal land 
that was not cultivatcd formcrly, tractor usc has pcrmittcd cultivation, 
rcsulting in thc complctc conversion of common acccss rangeland to 
cropland. 

Jodha maintains that thc changcs taking placc in Rajasthan's com- 
mon-propcrty rcsourccs arc of conccrn for scvcnl diftcrcnt rcaons. Thc 
first and most obvious rcason is that thc privatization, distribution, and 
convcrsion to cropland of marginal lands is lcading lo thcir long-tcrm 
degradation. Morcovcr thc rural poor, for whom this distribution was 
ostensibly carricd out, arc not bcncfitting from it as much as wcalthy 
landlords arc. Finally, thc dcclinc in arca of Rajasthan's common-prop- 
crty rangelands has rcsultcd in a gradual but dcfinitc long-tcrm reduction 
in avcragc hcrd size, a shift in hcrd composition from cattlc to shccp and 
buffalo, and a shift from frcc-grazing to stall-fccding. Each of thcse 
changcs raiscs thc cost of raising livcacck, and rcduccs ihc comparative 
advantagc that Rajasthan used to cnjoy in this rcspcct. The loss of this 
advantagc may bc cxpcctcd lo contribute to a long-tcrm dcclinc in thc 
cconomic position of this provincc within India. 

To forestall thcse undcsirablc conscqucnccs, Jodha rccommcnds that 
any further privatization of Rajasthan's common propcrty rcsourccs 
should be banncd; that no onc bc pcrmittcd to usc thcm without bcing 
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assessed some minimal cost to prcvcnt overuse; and that thcse and other 
fees go to local bodics as rcvcnuc, which would give thcm thc incentive 
to conscrvc and managc thcm bcttcr. Jodha concludes by saying that 
since common-propcrty rcsourccs sustain the rural poor and also ensure 
the use of arid lands according to thcir capability, thcrc is a strong case 
for protecting and dcvcloping thcm, as a valuablc mral institution. 

The third reading in this section is Michael M. Ccrnca's 'The 
Privatization of the Commons: Land Tcnurc and Social Forestry 
Dcvclopmcnt in Azad ~ashmir'.' The focus of his papcr is how social 
organizations collcctivcly adopt innovations, and in particular what or- 
ganizations arc most capablc of adopting thc innovation of social 
forcstry. The data for his discussion comc from an analysis he carried out 
in 1979-1980 of the forcstry component of thc World Bank's 'Hill 
Farmine Technical Dcvclo~mcnt Proicct' in Azad Kashmir. This com- - 
ponent, inlcndcd to address the sevcrc dcforcstation bcing cxpcricnccd by 
Azad Kashmir, originally targctcd shamila~ land. The assumption in thc 
projcct dcsign was that this land bclongcd to thc community, which 
would collcctivcly participate in cultivating trccs on it  and share the 
bcncfits. 

In fact, Ccrnca says, this assumption was flawcd. Whilc thc largctcd 
shamila~ land indced bclongcd to thc community on a dc jurc basis, on a 
dc facto basis much of it did not. Over lime, this land had tccn subjcct to 
informal partitioning, progrcssivc appropriation, and gradual 
privatization by large landowners. This was thc land that was mostly 
offcrcd for inclusion in thc projcct, as opposcd to uuc shamilal land that 
still bclongcd to the community. In addition to offcring privatizcd 
shamilal land to the projcct, the largc landowncrs wcrc also morc quick to 
offer thcir pcrsonal malkial lands to the projcct than wcrc thc small 
owncrs. In conuast, thc small farmcrs fcarcd that i f  thcy gavc up thcir 
land, thc govcrnmcnt would appropriatc it andlor thc trccs to bc plantcd 
on it. Thc big farmcrs also dcmandcd thc most scrviccs from thc projcct, 
although thcy wcrc lcast in nccd of thcm: and thcy wcrc lcast willing to 
conuibutc any of thcir own rcsourccs in rcturn (such as labor), although 
thcy wcrc most capablc of doing so. 

This ovcr-exploitation of govcrnmcnt rcsourccs by big farmcrs 
plagucs rural dcvclopmcnt projccts throughout Pakislan. It is bascd on a 
cultural association of thc right to govcrnmcnt scrviccs with powcr and 
wealth rathcr than nccd. Thc big farmcr, rathcr than fccling cmbarrasscd 
at bcing offcrcd government assistance that he docs not nccd, fccls 
slightcd if it is not offcrcd. Many govcrnmcnt officcrs, to avoid inflicting 
such slighE, focus thcir attention and rcsourccs on fhc wcalthicst farmcrs 
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in thcir jurisdictions. The singular problcm in doing so is that this sharply 
reduces or cven eliminates ihe nct impact of dcvclopmcnt assistance. 
Whcn the govcrnmcnt subsidizes dcvclopmcnt activities by farmcrs who 
could carry out the activity on thcir own, the net impact of thc 
government assislilncc is nil. A positive impact occurs only when 
assistance allows a. farmcr to do somcthing that hc could not othcnvise 
have done. 

As a result of his evaluation of the World Bank project, Ccrnca says, 
the projcct was re-oricnlcd away from community land to govcrnmcnt 
land or private land, and away from largc farmcrs to small oncs. Thc 
principal lcsson of the projcct is that thc most important sociological 
coniribution to social forcsuy programs is thc identification ofthc social 
unit that can carry out thc program successfully. Sclcction of thc 
community as the unit for social forestry programs has - as in thc 
projcct dcscribcd hcrc - nrcly bccn succcssful.~hc rcasons for this 
lack,of sllcccss include (i) the fact that communitics arc ncvcr ho- 
mogcncous in abilities or nceds, (ii) it is difficult for thcm Lo act as a unit, 
(iii) tcnurc of community lands is unccnain, (iv) equitable distribution of 
bcncfits is difficult, and (v) communitics havc no tradition of collcctivc 
organi7ation and action for productive purposes. This last point is one 
olicn forgotten by social forcstcrs and othcr dcvclopmcnt olricials in 
Pakism: if rural communitics do not grow whcat or rice together, (c.g.), 
why should thcy bc cxpcctcd to grow Uccs togclhcr? 

Thc growing awarcncss of thc difficulty of community-ccntcrcd ap- 
proaches to social CorcsUy, Ccrnca says, has led to the currcnt cmphasis 
on household- or farm-ccntcrcd approaches. It is casicr to motivate a 
farm family to plant Uccs on lhcir bunds or along thcir hcdgcrows, than 
to pcrsuadc an cntirc community to plant uccs on a plot of common land. 
Whcn working with individual farmcrs as opposcd to communitics, 
howcvcr, the social forcsuy swatcgy must bc modificd accordingly, with 
morc cmphasis on intcgration into the ovcrall farming systcm. Thus, 
whilc Parmcrs can almost always sct asidc land for lincar or scaucrcd 
plantings of lrccs,thcy can rarcly sct asidc cnough land for block 
plantations. Similarly, whcrcas farmcrs can easily bc intcrcstcd in plant- 
ing uccs with multiplc uscs, it is much more difficult to intcrcst thcm in 

3 
planting Uccs that havc only a singlc usc. 

Thc fourth papcr in this scction is Nck M. Buzdar's 'Thc Role of 
Inaitulions in thc Managcmcnt of Commonly-Owncd Rangelands in 
Baluchistan'. Buzdar's intcnt in this papcr is to show that lhc govcm- 
mcnt's tacit opposition to common propcrty rangclands, cxprcsscd 
through iL$ support of thcir privati7ation or incorporation into statc lands, 
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is misplaccd. His thesis is that the traditional tribal managcmcnt of 
Baluchistan rangclands as  common propcrly rcsourccs is thc optimum 
way m utilize and conscrvc thcm. 

Buzdar k g i n s  his analysis with a discussion of  the traditional tribal 
institutions that play a role in the managctncnt of Baluchistan's rangc- 
lands. The most obvious of thcsc institutions is the annual summcr 
closurc of tribal nngcs for one to four months, and associalcd rotations 
of rangclands, all for thc.cxplicit rcason of allowing the grasscs to rc- 
gcncratc thcmsclvcs. Thcsc closurcs and rotations, along with othcr 
rcgulations on thc use of the rangclands, arc cnforccd by thc tribal chick, 
sub-chicfs, and cldcrs. This political systcm, Buzdar maintains, is thus a 
second important managcmcnt institution. A third managcmcnt 
institution, which is also important from the slrindpoint of  cnforccmcnt of 
rcgulations on rangcland usc, is rcligion: thc uadilional tribal rcligion of 
Baluchism catcgorizcs ccrtain parts of thc rangc a s  off-liirnits, which 
hclps to limit ovcr-usc of thc rangc. In addition, rcligion mandatcs thc 
sacrifice of livestock on numcrous occasions, cspccially by wealthier mcn 
with largc flocks. This limits thc build-up of individual flocks, and thus 
also rcduccs prcssurc on thc rangc. A fourth institution, the tribal 
cconomy, also mitigates against Ihc builtl-up of flocks and conccntntion 
of wcalth, and conscqucnt over-usc of  thc rangclands, through its 
subsistcncc oricntation and cgalimian character. A fifth and final 
institution of rclcvancc to rangcland managcmcnt is thc joint family 
syslcm: since thc joint family is not only thc social unit but thc cconomic 
and hcncc rangc-using unit as wcll, thc numbcr of pcoplc cngagcd in any 
givcn uscof thcrangc is rclativcly high (compared with a nuclear family 
systcm). As a rcsult, individual familics can rcap thc bcncfits of 
economics of scale in thcir rangcland usc, and thc ovcrall systcm is more 
cfficicnt 

Bwdar gocs on to say that thcsc uaditional institutions, and thc 
traditional syslcm of rangcland managcmcnt that thcy makc possible, no 
longcr prcvail throughout Baluchistan. In what hc calls thc non-tra- 
ditional arms of the provincc, the scttlcd arms with marc govcrnmcnt 
control and morc dcvclopmcnt, thc institutions that he dcscribcs havc 
wcakcncd or  disappcarcd cnlircly. In thcsc non-traditional arcas, tribal 
political authority has wcakcncd, and individual uibcsmcn havc rc- 
spondcd by drastically shortcning the annual closing pcriods and rcduc- 
ing rangcland rotations. In thcsc samc arcas thc oricntation of  thc 
household cconomy has s h i f d  from subsistcncc consumption to markct 
sales, with a rcsulmt  shift in hcrd composition from mostly goats to 
mostly shccp. 



Buzdar suggcsls chat thc productivity of the rangclands in thcsc non- 
traditional arcas should bc co~nparcd with that of the rangclands in the 
traditional oncs, in ordcr to dcmonstratc what function thcsc institutions 
play in rangeland managcmcnt. Buzdar mcasurcs productivity in four 
ways: as birth and survival ratios of livcstock, and as  cconomic rctums 
per animal and pcr mpcc invcstcd. All four mcasurcs, hc finds, vary 
invcrscly with stocking ralcs (thal is, thc numbcr of animals raiscd pcr 
unit of area of rangeland). Hc finds that stocking ratcs arc significantly 
highcr in ihc non-traditional area. that thc traditional oncs, and that thcy 
arc associated with lowcr birth and survival ratios, and lowcr rcturns pcr 
rupcc invcstcd (and somcwhat lowcr rcturns pcr animal). All of thcsc 
mwsurcs suggcst that lllc rangclands in thc non-traditional arcas arc lcss 
productivc - and hcncc morc dcgradcd - than those in thc traditional 
arcas. His unavoidablc conclusion is that thc tribal inaitutions in thc 
traditional arcas play a crucial rolc in mainmining nngcland integrity and 
produclivily. 

In light of this conclusion, thc ongoing wcakcning of traditional 
tribal institutions in Baluchislan is causc for alarm. Buzdar corrcc~ly 
points out that the chief causc of h i s  wcakcning is thc incompatibility of 
thcsc institutions with thc institutions and auitudcs of the smtc within 
which thcy cxist - including (hc govcrnmcnt's conccrn for thc corninon 
man. Thc govcrnmcnt bclicvcs that thc coinmon man is opprcsscd by 
tribalism and will thcrcforc bc bcucr off if tribalism is climinatcd. But no 
thought is bcing given to whcthcr thc common man bcncfits froin thc 
rcsourcc-rcgulating Cunclions of tribalism, nor how hc will farc when 
thcsc arc cli~ninatcd along with ils political aspects. In addition lo 
rccommcnding various rcvcnuc and invcstmcnt mcasurcs to cncouragc 
conservation and w s c  prcssurc on thc rangclands, Buzdar suggcsts that 
the govcmrncnt cs(ablish coopcralivcs to mke on the rcgulaling functions 
of thc disappearing tribal institutions. Since cxpcricncc with coopcrativcs 
all ovcr thc world suggcsts that this will no; bc casy, and sincc it is 
usually wsicr to prcscrvc what cxists rathcr than crcatc what docs not. 
the govcmmcnt should also considcc supporling and strcngthcning 
existing tribal inslitulions bcforc llicy d i s a p p  cntircly. 

The fifth and final papcr in this scction of  the rcadcr is Dove and 
Rao's 'Common Rcsourcc Managcmcnt in Pakismn: Garrcu Hardin in 
thc Junglut'. Thc intcnt of this papcr is to analyzc the applicability of 
Hardin's thcsis to Pakiswni socicty. Hardin's thcsis is thal the drivc to 
maximize individual and short-tcrm bcncfits from thc use of common 
propcrty rcsourccs subvcrls thc susmincd rnanagcmcnt of thcsc rcsourccs 
for thc common and long-tcrm good. Thc papcr draws on dam from casc 



studics by several diffcrcnt scholars on lhc managemcntolcommon rc- 
sources in both traditional and modernizing contcxts in South Asia. 

Looking f irs  at traditional contcxts, Dove and Rao discuss cases 
studies of tribal managcmcnt of common rcsources from Baluchistan, 
Rajasthan, and Swat. In each casc, they find that such management 
promotes balanccd use of common natural resources, in dirm convadic- 
lion to Hardin's thesis. The explanation for this contradiction involves 
the important rolc of sanctions in common propcrty resource use. 
Sanctions arc complctcly missing from Hardin's modcl, which assumcs 
that individual usc of rcsourccs is dcicrmincd solcly by the individual's 
asscssmcnt of his own bca intcrcsts. In any traditional contcxt, howcvcr, 
sanctions arc likcly to bc prcscnt, mediating bctwccn individual scli- 
intcrcst and the sclf-intcrcst of thc group. Thcsc sanctions begin to 
disappear only as the traditional socicty is intcgratcd into Lhc modcrn 
nation-statc. Bcforc integration is complctc and ihc nation-slatc has cf- 
fcctivcly imposcd its own sanctions at thc local lcvcl, a pcriod oflcn oc- 
curs during which no cffeclivc sanctions at all arc prcscnl. When this 
occurs, common propcrty rcsourccs arc likcly to bc ovcr-cxploitcd for 
individual as opposcd to group ends. This suggcsls that Hardin's thcsis 
actually applies only to this panicular modernizing or dcvcloping contcxt, 
to disintegrating as opposcd to inlcgratcd socictics. 

For a dctailcd cxamplc of what happcns in this contcxt, Dovc and 
Rao draw on Ccrnca's casc study from Azad Kashmir (cf. Chaptcr 11.3 
in this volumc). As noted carlicr in this Introduction, Ccrnca's study 
illustrates how difficult it is for devclopcrs to undcrsland indigenous 
institutions (such as shamilat land), much lcss Lo improvc upon thcm (or 
cvcn just to avoid undcrmining thcm). In particular, it illus(ralcs how 
difficult it is to rclain traditional sanctions on the ovcr-cxploilation of 
common propcrty rcsourccs in dcvcloping contcxts. Dcvclopmcnt pro- 
jccts oftcn unwittingly providc villagc clitcs an cxcusc to throw off lhcsc 
constraints. 

This papcr concludes that cficctivc sanctions arc crucial to thc propcr 
managcmcnt of common property rcsourccs, and that the crcaGon of a 
ncw and cfrcctivc inaitution to apply such sanctions is lcss likcly to 
succccd than usc of an cxisting traditional institution. A major challcngc 
to govcrnmcnts of dcvcloping nations, thcrcforc, is to prcscrvc or cvcn 
augmcnt thc authority local institutions havc ovcr such rcsourccs, instead 
of undcrmining it. Rcligion is onc institution - with a rolc in thc use of 
common propcrty rcsourccs -that is lcss casily undcrmincd than many 
others. An important question for dcvclopmcnt, thcrcforc, is whcthcr 



religion can be invoked as a sanctioning authority for common rcsourcc 
managcmcnt. 

ENERGY FLOWS 

Thc rcadings in this third scction of the volumc arc conccrncd with the 
flow of cncrgy through ihc rural landscape. Thcir foremost conccrn is 
with ihc complcx suatcgics that households pursue to draw sufficient 
encrgy from thc biomass-poor rural cnvirons of this part of thc world to 
mcct thcir nccds for cooking, hcating, and lighting. At a highcr lcvcl of 
analysis, thcsc papcrs arc conccrncd with how cncrgy flows from onc 
part of  thc farm cconomy - such as  food cropping - to anothcr - 
cooking and hating.  Similarly, ihc papcrs arc conccrncd with how en- 
crgy flows bctwccn diffcrcnt social classcs in thc countrysidc, and also 
how it flows bctwccn countrysidc and city. The aim in dclincadng thc 
lincs by which encrgy flows is to show the complcxity of this ficld, and 
hcncc ihc ncccssary complcxity of dcvcloping solutions to cncrgy 
problems. 

Thc first rcading in this scction is John Briscoc's analysis of 
'Encrgy Use and Social Structurc in a Bangladesh Village'. Briscoc bc- 
gins his paper with a criliquc of traditional thinking in thc cncrgy dc- 
vclopmcnt scctor, which he says is conccrncd only with whcihcr the total 
amount of cncrgy availablc equals thc tom1 amount of cncrgy nccdcd - 
with no conccrn for how the availablc cncrgy is disuibutcd. Thc as- 
sumption, Briscoc says, is that cncrgy is disuibutcd and consumcd 
strictly according to nccd. The corollary assumption is that rural socicty 
is homogcncous, harmonious, and coopcrativc - which we know is not 
thc casc. Given thai rural society is hctcrogcncous, inharmonious and 
uncoopcrativc, Briscoe says, how cncrgy is dislribulcd withill the rural 
population is just as imporcant the ovcrall social wclfarc as how much 
cncrgy is availablc. 

Maldisuibution of cncrgy rcsourccs has bccomc more o f a  problcm 
in rcccnt ycars, according to Briscoc, bccausc ofchangcs in rural social 
suucturc. Thc traditional patron-clicnt relationships, which formcrly 
provided thc poor with sourccs of cncrgy, have wcakcncd. Transactions 
in land, labor, and crop rcvcnucs arc now conccnualcd not bctwccn 
classes, as  was formcrly thc casc, but within thcm. This has crcatcd class 
clcavagrs in thc usc of some important sourccs of cncrgy. Whcrcas fucls 
that arc abundant or difficult to protcct arc still uscd by all classcs, fucls 
that are scarcc or  easy Lo protcct arc now uscd largcly within thc classthat 



owns them. As a rcsult, whilc the rural poor today consume lucl at 
approximately thc same rate as  the rural rich, thcy must cxpcnd 
significantly grcatcr amounts of timc or money to acquire it. This 
incrwsing prcssurc on fucl sourccs has indirect cffccls on thc cntirc rural 
cnvironmcnt, bcginning with dccrcascs in thc amounts of organic 
matcrial returned to thc soil, which causes both soil fcrtility and 
ullimatcly crop yiclds to dcclinc. 

As bad as thc fucl situation is for Lhc rural poor at prcscnt, Briscoc 
argucs that proposed govcrnmcnt dcvclopmcnt programs arc likcly to 
makc it much worse. Hc specifically citcs thc Bangladcsh govcrnmcnt's 
announced intention Lo shift Parmcrs from h e  usc of traditional ricc va- 
rictics to high-yielding varictics. Thc diffcrencc bctwccn thc two in straw 
to grain ratios - 5:1 for thc formcr and 1:1 for thc latcr - is normally 
citcd as  onc of  ihc advanwgcs of thc high-yiclding varictics. Briscoc 
points out, howcvcr, that this shift of plant biomass from straw to grain 
has diffcrcnt implications for thc laborcr than for the landowner. 
Specifically, it will drastically rcducc Uic fucl supplics of thc rural poor, 
forcing thcm Lo divcrt somc of thcir alrcady limitcd disposablc inco~nc 
away from food to fucl. This is a good cxamplc of thc integration of thc 
rural ccology and cconomy, and illuslralcs thc sort of dcvclopmcnt 
disastcr that has too oftcn rcsullcd from focussing on onc narrow 
objcctivc - in this casc, a ricc plant that produccs morc grain -at the 
cxpcnsc of thc wholc socicty. It was this sort of problcm that lcd to thc 
dcvclopmcnt of 'fanning syslcms analysis', which consciously slrivcs to 
look at thc intcrrclalions bctwccn diffcrcnt groups, arcas, and activities in 
thc ryal  socicty. 

Briscoe concludes his papcr by acknowlcdging that it is ncccssary to 
modcrnizc agriculture in Bangladcsh, but adding that if this is donc as 
currently planned, it will havc a disastrous impact on thc alrwdy minimal 
cncrgy supplics of thc poor majority. Hc bclicvcs that thc only way to 
mitigatc this disa.lcr is to providc of-sclting govcrnmcnt assiswncc to 
thc scgmcnts of thc population affcctcd. Onc solution hc s u g g c s ~ ~  is a 
govcrnmcnt subsidy of thc cost of cncrgy, sincc it is mostly thc poor 
who buy fucl (which is uuc in Pakislan as wcll). Anothcr solution is an 
cncrgy program targeting womcn agricultural laborers, sincc it is womcn 
who gathcr and usc most fucl, and since it is thc laboring class whosc 
fucl position is lcast sccurc. 

Thc sccond rcading in this sccdon is Lcc Hornc's 'Thc Dc~nand for 
Fucl: Ecological Implications of  Socio-Economic Changc'. Hcr aim in 
this rcading is to cxplain fluctuations in thc intensity of exploitation of 
wood vcgctation for fucl on thc Tauran plain of  Iran, and conscqucnt 
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fluctuations in the integrity of the vegetative cover. Her major thesis is 
that levels of exploitation and environmental impact are explained not jug 
by the internal conditions of rural society, but also - and perhaps even 
more so -- by eveilts and conditions located outside rural society, in 
particular in urban society. She begins with a detailed ethnography of 
fuel use on the plain, followed by an analysis of the ecological impact of 
fuelwood exmtion and historical variation in this rate. 

This last section is the most imponant theoretically. Up until 1966, 
according to Home, the tree cover of the Tauran Plain was heavily 
exploited for the making of charcoal. The charcoal was sold in the city of 
Sabzevar, four to five days away by camel, for both domestic and 
industrial use. mote the impressively long 'reach' of urban demand into 
the rural areas.) This exploitation had a severe impact on the plant cover 
of the plain. Following the prohibition of charcoal-making by the cenml 
government in 1966, and the increasing use of electricity and fossil fuels 
in Sab7~viu'city, the plant cover made a dramatic comeback. This reading 
shows that the rural ecology is dependent not only on the actions and 
needs of the rural people, but also on the actions and needs of urban 
pcoples, and on the government regulations that govern their fulfillment. 
In Pakistan as elsewhere in the developing world, this crucial linkage 
between the cities and the rural areas is too often forgotten. Degradation 
of the rural environment is too often attributed to over-exploitation of 
resources by the rural population, ignoring the fact that much of this 
exploitation serves the urban population. 

In her conclusion, Home notes that mde in domestic and industrial 
fuels has lorlg linked rural and urban areas. In the past, urban areas de- 
pended on nml areas for fuel, and now rural areas are increasingly de- 
pending on urban areas for fossil fuels and associated technology. This 
new dependance on urban areas may have just as great an impact on the 
nual environment as did the earlier dependence on rural areas, although 
in this case the impact is likely to bc benign. m u s ,  Home states that the 
average household on the Tauran plain is buying and burning 500 to 800 
kilograms of paraffin per year, in the absence of which they would have 
to bum - and hence cut - 25 to 40 percent more wood.) Horne 
concludes by saying that in order to understand and combat deforestation 
and desenification, it is first necessary to understand the social and eco- 
nomic contexts of exploitation of rural resources. 

The third and final reading in this section is Tim Campbell's 'Socio- 
Economic Aspects of Household Fuel Use in Pakistan'. The focus of this 
paper is the social, economic, and cultural aspects of introducing a new 
household cooking fuel in Pakistan, composcd of densified or compacted 



agricultural residues. In the process of discussing this, Campbcll 
provides a comprehensive overview of the household cncrgy situation in 
Pakistan. 

Campbell begins his analysis with a discussion of the dcmand for 
biomass fuels. He notes that the percentage of domesuc demand met by 
biomass fucls has apparently increascd in recent years, while thc per- 
centage mct by non-biomass commcrcial fucls has declincd dramatically. 
The biomass fuel that has largely bwn used to make up the difference, hc 
maintains, is fuelwood. This suggcsls that the supply of fuelwood in 
Pakistan, far from king undcr the pressure that is popularly fcarcd, has 
been ablc to cxpand considcrably to mcct increasing dcmand. This 
suggestion is supported by thc fact that incrcascs in thc price of ruelwood 
over the past two dccades have no more than kcpt pacc with inflation. 
This finding is so countcr-intuitive, howcvcr, that wc arc lcd to ask 
whcthcr thc supposcd incrcascs in thc use oC fuclwood is due rathcr to 
under-reporting of its use in earlicr surveys. Whatcvcr the answer to this 
particular point, one of the principal insights of this analysis, as 
Campbcll himself says, is that the data on household cncrgy use m 
Pakistan (as in other developing counuies) are 'appalhngly imprecise'. 
Given this imprecision, it is not possiblc to develop a national cncrgy 
program that addresses real as opposed to mcrcly pcrccived nccds. Thc 
acquisition of a reliable data base, in particular on non-commercial 
household fucls, is thcrcforc a matter of the greatest urgcncy. 

After discussing the overall dcmand for biomass fucls. Campbcll 
discusses each of the major fucls in dcta~l, including dung, which hc 
notcs is the sccond most imponant biomass fucl arm wood. The burning 
of dung is not confincd to the lowest income groups, but persisls cvcn in 
cizies and in high income groups, even rising as income rises - 
reflecting the fact that dung fuel is more dcsirable and more costly than 
many of the other non-wood fuels available. The demand for dung as a 
fucl is such, Campbcll estimates, that 64 percenl of it (on average) is 
used for fuel, and just 36 pctccnt for fcrtilirxr. This statistic is supported 
by a recent survcy canicd out by thc Forcsvy Planning and Dcvclopmcnt 
Project, which yieldcd a figurf of 60 percent of dung bc~ng uscd for fucl 
and 40 percent for fenili7xr. The use of dung (and to a lcsscr extent 
agricultural wastes) for fucl instead of fcnili/cr is probably conwibuting 
to a long-tcrm dcclinc in the icrtility of Pakistan's farmlands. Campbcll 
properly points out that this may surpass dcforcstation as Pakistan's most 
serious environmental problem. It rcccivcs lcss attention than 
dcforcstation bccausc it is lcss visible and is cffccts arc less immcdiak 
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For a nation like Pakistan whose economic base is still largcly 
agricultural, this problcm should not bc ignorcd. 

In Carnpbcll's discussion of ihc dclnand for and usc of biomass fu- 
els, he is c;ucful to note that consumers of thcsc fucls arc found in urban 
as well as rural arcas. Hc finds that while biomass fucls arc not uscd as 
cxtcnsivcly in urban arcas as in ihc rural oncs, they still comprisc ovcr 50 
pcrccnt of thc total fucl uscd. The biomass fucts uscd in urban arcas 
originatc largcly in rural oncs. Thc higher incomcs, highcr priccs, and 
morc concentratccl demand of the urban arcas draw a kugc fraction of fuel 
rcsourccs from thc rural to ihc urban areas. This increases fucl priccs in 
rural arcas, obliging tlic rural population u) dcvotc a grcatcr prccnlagc of 
thcir income to fucl. It also placcs grcatcr ovcrall prcssurc on rural 
biomass rcsourccs, contributing to dcplction of standing stock and 
dcgradatior~ of thc environmcnt. Likc Hornc, Catnpbcll draws attcntion to 
chc fact lhat ihc urban population is also rcsponsiblc for prcssnrc on rural 
rcsourccs. Thc implication of this is chat rural problcms cannot bc 
rcsolvcd solcly through cxtcnsion and cducation efforts dircctcd at the 
rural population. Efforts must also bc dircclcd at ihc urban consumers of 
rural resources, and at ihc urban cntrcprcncurs who bring ihcsc rcsourccs 
into ihc urban arcas (scc Dovc 1989). 

Following his discussion of ihc supply of and dcmand for biomass 
fucls, Campbcll discusses thc usc of fucl within thc houschold. Campbcll 
ukcs pains to dc~nonstratc that Cucl usc is no1 a simple maucr, but is part 
of a complcx ant1 multi-purposc houschold stratcgy. Hc says that the 
major fucls of firewood, dung, and crop rcsiduc havc bccn finc-tuocd 
ovcr many gcncrations of usc to mcct multiplc objccdvcs, including long- 
tcrm survival, short-tcrm gains, and frccdom Crom unceruinly and risk. 
As a rcsult, ihc avcragc houschold fucl-use stratcgy is bascd not on usc 
of a singlc fucl, but rather on a ~nixture of fucls - which it vtiriously 
draws upon dcpcnding upon thc typc of cooking apparatus in usc, thc 
typc of cooking to bc done, and ihc sratc oC thc Circ. This fucl mixturc 
furthcr varics according to tllc swson of thc ycar, markct contlitions, ant1 
Ihc sizc, location, and cconotnic fonuncs of ihc houschold. 

Thc co~nplcxity of dlcsc fucl suatcgics mcrits aucnGon, Calnpbcll 
says, bccausc - to rcturn to ihc original objccdvc or his analysis - i t  
shows tllal ihc inuoduction of any ncw fucl is an equally complcx muttcr. 
The introducdon of a fucl such as dcnsificd agricultural wastc would 
ncccssitate a co~nplicatcd scrics of adjusuncnts not only in price and fucl 
sclcction, but also in cooking, organi~ation of houschold activities, and 
cvcn in ihc halancc of power among classcs and gcndcrs. Some of ihcsc 
adjustmcnLs would bc bcncficial to thc houschold, and somc would not: 



Campbell predicts that this new fuel would assist households through 
lower costs, but that it would reduce che flexibility of the household fuel 
strategy and polentially disrupt established patterns of fuel making, fuel 
purchasing, and ancillary social relationships. Campbell says that the 
greatest uncenainties surrounding acccptancc of dcnsified fucls involve 
the norms governing substitution of one fucl for another (about which we 
know next-to-nothing), the role of womcn in the fuel sector, and the use 
of individual time within the household. 

In the abscnce of reliable data on these and related topics, Campbcll 
implies, it is difficult to predict whcthcr dcnsified fuels will bc accepted 
by the public or not It is difficult lo predict, that is, because we do not 
yct know ourselves whcthcr adoption of the new fucl is, in the end, in 
the best interest ofthe public or not. Campbell rcminds us that ncw fuels 
(and also ncw cooking tcchnologics such as fucl efficient stoves) arc 
accepted or rejected by targct populations in the dcvcloping world be- 
cause they eithcr promote or threaten thc long-tcrm self-~ntercsts of the 
population. They are not accepted or rcjccted because the populations 
involved are 'cnlightcned' or 'backwards'. Whcn a government agcncy 
believes that a new technology is in thc best interests of a population, but 
the population rejccts it, in thc vast majority of cases it is the agcncy that 
has made a mistake and not the population. 

WOMEN AND NATURAL RESOURCES 

The readings in the fourth section of this volume, on 'Women and 
Natural Resources', describe womcn's economic rolcs in ~ r a l  Pakistan 
(Carpenter), Bangladesh (Fcldman ct at.), and India (Stanbury). The 
main theme rciteratcd by these three rcadings is that rural women in 
South Asia are heavily engaged in livestock production. In the division of 
labor in South Asia, in other words, agricultural production is mcn's 
work and livestock production is womcn's work. It is thus primarily 
through livestock production that South Asian womcn intcract with 
natural resources, a fact with important implications for dcvclopmcnt and 
conservation. Fodder - especially leaves and grasses collcclcd or grazed 
from uncultivated grasslands and forests - is thc natural resource on 
which womcn's main economic rolc in rural South Asia dcpcnds. This 
means that the dcvelopmcnt or conservation of fodder-producing lands in 
South Asia depends primarily on womcn. The most important impl~cation 
of the readings in this section is that plans for such dcvclopmcnt or 



conservation must c,arefully consider women's economic interests in 
fodder, so that both women and natural =sources benefit. 

This point. is most clearly made in the first reading, Carol 
Carpenter's 'The Impact of Afforestation on Women: The Development 
of ~arginal  Lands and Female Fodder Collectors in Pakistan'.. In this 
reading Carpenter argues that dcvelopmcnt projects that aim to transform 
grasslands into forcst could inadvcrtcntly undcrmine the economic 
position of women in rural Pakistan. She describes the impomnce of 
grasslands to womcn's livestock-producing activities in four provinccs of 
Pakistan, concluding that forcsvy projccts can bcnc~it womcn and in- 
crease their own success by including foddcr-producing componcnts. 

Carpenter begins by establishing the link bctwccn rural womcn and 
livcstock production. She dcmonsuatcs that womcn in rural Pakistan 
spend an average of 40 perccnt of each workday on livescock-rclatcd ac- 
tivities, with 17 pcrcent of thcir time king spcnt just cutting, collecting, 
and preparing foddcr, or grazing animals. Carpcnkr also demonstrates 
the importance of livcstock production to thc rural economy of Pakistan. 
In some arcas of Pakistan, like the unirrigatcd sections of Baluchism 
and Sind, die economy is based on livcstock production. But even in 
areas whcrc thc economy is apparently bascd on agricul~ure, livcsiock 
raising is csscntial. In rainfcd arcas of. the Punjab and NWFP, for 
example, livestock production is culturally secondary but economically 
more imporcant than agriculture. Finally, Carpcntcr dcmonstratcs that 
livestock production is one of the fcw a m s  of ihc rural cconomy whcrc 
all in-puts and out-puts traditionally flow through womcn's hands. 

Carpcntcr describes two diffcrcnt pauerns of livcslock production 
that occur in Pakistan. In the first, which occurs in Baluchism and the 
irrigated parts of the Sind and is particularly associated with nomads, ihe 
rural cconomy is bascd on livestock production. In this paltcrn, mcn and 
womcn dividc the labor of raising livestock bctwccn thcm. In the second, 
which occurs in the rainfcd arms of thc Punjab and Northwest Frontier 
Province, aj:riculturc has supcrccdcd livcstock production. In this 
pattern, men arc associated with agriculturc and women with livestock 
raising. But in this second pattern, Carpcntcr argues, agricultural and 
livestock production - men's work and womcn's - are interdependent: 
agricultural production bcncfits from manure, and milk production 
dcpcnds on foddcr crops, wccdings, or crop rcsiducs. 

These two pattcrns are found side-by-side in the itrigatcd portions of 
the Punjab and Sind, whcre thc subsistence of marginal fanncrs and the 
landless dcpcnds on livcstock production, and the subsistence of farmers 
with suflicicnt land dcpcnds on inknsivc agriculturc. Carpcntcr notcs that 



irrigation allows those with sufficient land to intensify livestock 
production as wcll as agriculture. On the other hand, irrigation makes 
livestock raising problematic for those without sufficicnt land, bccause it 
reduces the amount of uncultivalcd land available for grazing, leading lo 
ovcr-grazing on what is left 

The second reading, Pamcla Stanbury's 'Womcn and Water: Effccts 
of Irrigation Development in a North Indian Village', echoes Carpenter's 
description of$riga~ted Pakistan. Stanbury describes the different effects 
of irrigation I Jndla on women of diffcrcnt castcs. She dcmonstratcs 
that, in a village located on the Northcrn cdgc of the Thar descr+ land- 
holding uppcr-caste Jat and Siami womcn reccivc the majority of the 
bcncfits from irrigation, while landless lowcr-class Harijan women re- 
ccivc fcw bencfits. According lo Stanbury, the introduction of irrigation 
removes Jat and Siami womcn from paid agricultural work, but signifi- 
cantly incrcascs their income from livcstock production: convcrscly, it 
provides additional paid agricultural work for Harijan womcn, but dra- 
matically decreases the viability of thcir livcstock production. Thc result 
is two cntircly diffcrcnt systems of livestock production: onc in harmony 
with agriculture and with the land, and thc othcr disconncctcd from 
agriculture and degrading the land. 

Jat and Siami womcn arc responsible for gathering wecd foddcr 
from thcir ficlds, harvesting foddcr crops, slall fccding the family's cows 
and buffaloes, milking them, processing the milk into ghcc, sclling ghcc 
within the village, and making and drying dung cakes. They also 
participate in cotton harvesting, and gathcr crop rcsiduc from thcir fields 
to be used as fuel. 

Harijan womcn, on the other hand, gather foddcr for thc family's 
fcw dairy animals along the roads, while their shccp and goals graze in 
vacant lands near the village. Slanbury notes that goals fill the same 
function for the Harijans as cows do for the Jals and Siamis, that of a 
back-up for the primary milk pmduccr. Fcwcr dairy animals and limilcd 
foddcr supplies mcans Harijan womcn often have no milk surplus to 
process inlo ghce; Stanbury notcs that the primary milk produccr for the 
Harijans is the cow, whilc irrigation has allowcd watcr buffalocs to 
become the milk animal of thc Jats and Siamis. Similarly, Harijan fam- 
ilies rarcly cat milk products. With liltlc or no dung to collect, fuel 
shortagc accompanies foddcr shorlage. Thc main bencfits of irrigation for 
thcsc womcn arc new opportunilics to do agricultural work for wages. 
This benefits is Stanbury notcs that it is probably duc Lo thc 
rclativcly unmcchanized characlcr of the villagc, and will diminish as 
mechanization dcvclops. 
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Tho causal factors bchind thc differences between the Jat/Siami and 
the Harijan systcms of livcstock production arc that irrigation incrcascs 
the amount and productivity of agricultural land while decreasing the 
availability of non-agricultural - foddcr-producing - land. Landholders 
like the Jat and Siami are able to intensify both agriculture and livcstock 
raising by stall feeding livestock with foddcr crops, while landlcss 
laborers are lcft to dcpcnd on shrinking and increasingly dcgradcd graz- 
ing lands. 

This shift rcprcscnrs onc aspcct of a change from a subsistcncc pat- 
tern based on livcstock production that is supplcmcntcd by some agri- 
culture, to an agriculture-based cconomy supplcmentcd by livcstock 
raising. For women of land-owning castes, this change intensifies their 
respnsibility for livestock production. As livcstock production bccomes 
secondary, in other words, it also bccomcs more cxctusivcly womcn's 
work. 

In the third rcading, 'The Rolc of Rural Bangladeshi women in 
Livcstock Production', Shclley Fcldman, Fzila Banu, and Florcncc E. 
McCarthy dcscribc womcn's adaptations to a rural cconomy in which 
both agriculture and livestock production an: undcr prcssurc. Thcy begin 

dcmonslrating hat  womcn in rural Bangladesh play a significant role 
in the imprlant cconomic activity of livcstock production. Livestock 
production, thcy argue, is thc most imporlantoppnunity womcn havc to 
initiate and conuol an economic activity: 30 pcrccnt of thc animals owncd 
by houscholds in their 1983 study wcrc complctcly controlled by 
womcn, and anothcr 62 pcrccnt wcrc shared with lhcir familics. 

Acconling to Fcldman et al., livcstock production is morc ilnporlant 
to thc cconomy of rural Bangladcsh than usually recognizcd: lhcy rcpon 
that 94 percent of the households in their study raise some livcstock 
(including poullry). But while livcstock production is important, it faces 
serious constraints in Bangl~dcsh, including lilnitcd acccss to cxtcnsion 
scrvices and thus to the knowlcdgc to combat discasc and improvc stock. 
Fcldman ct al. do not note it, but this constraint is morc scrious for 
womcn than for men: purdah, as obscrved in the study villages, 
complctcly cuts womcn off from cxlcnsion scrvices. 

The primary consmint on livcstock production, howcvcr, is a severe 
foddcr shortagc. Fcldman ct al. suggcsl that land pressure in Bangladesh 
has rcsullcd in a dccrease in the cultivation of foddcr crops. This article 
can be read as a case study of women's strategies in response to a severe 
foddcr shortagc. According to Fcldman ct al., thc strategy womcn in 
Bangladesh havc dcvcloped to cope with this foddcr shortage is two- 
prongcd. 



Fist, women in Bangladesh typically minimize the risk of engaging 
in livestock production through share arrangements contracted with 
relatives or neighbours. Of the women with livestock in the search 
sample, 67 percent had goats and 44 percent had pouluy through a share 
arrangement. In rural Bangladesh, goats and pouluy are reared to 
produce offspring for sale, not products like milk or eggs, and this 
pattern is reflected in share arrangements. In a typical share arrangement, 
one woman gives another an animal, thus providing the initial 
investmenr the second woman bears the expenses of raising the animal. 
The women share the offspring, with all female animals going to the 
original owner. Most share arrangements are made by women 
independently of their husbands, and the income they earn is their own. 

The second strategy women in Bangladesh have dcvelopcd to cope 
with fodder shortages is a concentration on small livestock (especially 
goats and poultry) that can scavenge their own food, especially on 
commonly-owned grazing lands. They note that growth in the livestock 
sector has been remarkably small in Bangladesh - with the cxccption of 
these two scavengers. Livestock production (and indccd agriculture) in 
Bangladesh is clcarly under extreme pressure, and there are indications 
that this pressure is putting pressure in turn on commonly-owned grazing 
lands. 

DEVELOPMENT AND CONSERVATION 

The focus of the readings in the [ifth and final section of ihe volume is on 
the implications of traditional systems of resource use for rural de- 
velopment and environmental conservation. These readings challenge the 
popular view that peasants over-exploit resourccs, by demonstrating that 
most peasant systems of rcsource use (including common resource use) 
are rational and oriented towards sustained long-term use as permitted by 
local conditions. These readings also make the more basic point that any 
evaluation of rcsource use, whether from the perspective of the 
government agency and wcstcrn scientists, or from that of the local 
peasant, is necessarily subjective. 

The first reading is Mary A. Martin's 'Conservation at the Local 
Level: Individual Perceptions and Group Mechanisms'. Like the rcading 
by Lee Home in Section 111, this draws on data from the Tauran plain in 
Iran. Manin takes as her starting point the widely-accepted proposition 
that environmental degradation in this part of the world is due to the 
profligate use of natural resources by the rural populations, who are ei- 



ther unaware of the ill-consequences of their actions or uncaring. Martin 
disputes this proposition, primarily bccause it assumes that all rural 
peoples are alike in their pauems of resource use. She properly notes that 
rural people vary widely in their knowlcdge of lhc cnvironmcnt and the 
way they adapt to it, as well as in the impact thcy have on it. She then 
analyzes the environmental knowledge, adaptation, and impact of one 
exemplary rural population, the farmers and herders on (he Tauran plain. 

Martin begins by discussing thc syslcm of dry agriculturc on (he 
plain. Although this systcm would appar to place great strcss on (he 
environmcnl, it encompasses a nurnbcr of conservationist techniques that 
mitigate this stress. Thcsc includc ploughing fallowcd Cields to maintain 
high moisturc and nitrogcn content, and constructing bunds and lcaving 
post-harvest stubble and weeds in the ficld to conuol erosion. In 
addition, the spatial expansion of dry farming is IimiLcd by (in addition'to 
a 1966 govcmmcnl ban) thc scarcity of bolh rainfall and labor. Thc threat 
that dry farming poscs to thc cnvironmcnt stcms largely from recent 
innovations, including the incrcascd demand for grain as supplcmcntal 
animal fccd to compcnsatc for the dctcrioration of the rangc, and thc 
replacement of the scratch plough by the tractor, which disrupls soil- 
stabilizing root systcms. This last point is of particular importance: whilc 
the tractor symbolizes modcrni.wtion, it docs not ncccssarily -as this 
example shows - rcprcscnt morc rational or agronomically-sound 
farming. 

Aside from dry agriculture, the two othcr major economic activities 
on the Tauran plain arc fuel collection and grazing. Rcgarding the lattcr, 
Martin noles that the situation in the Tauran plain fulfills most of the 
conditions for Hardin's 'tragcdy of the commons', but - although Lhe 
resources on the plain arc undcr prcssure - no tragedy is taking place. 
Martin atisibutcs this to the prcscncc of a varicty of traditional mccha- 
nisms that limit overgrazing. Thcse includc restriction of access to pas- 
ture by outsiders, alternating grazing arcas on an annual or scmi-annual 
basis, increasing comptition from agricultural activitics for labor as hcrd 
size increases, and thc simplc recognition of the poor state of the rangc 
on the plain and the conscqucnt dcsirc to graze bcttcr arcas off thc plain 
whcnevcr possible. As noted earlier in (hc discussion of the Scction fl 
readings, thcrcforc, mosl insmccs of common rcsourcc managcmcnt arc 
not associalcd with ovcr-exploitation and degradation. 

While Martin is ablc to idcnlily a nurnbcr o l  mcchanisms that inci- 
dentally minimize ovcr-exploitation of the Taum plain, she docs not find 
any formal control mcchanisms. Assumingthat the villagers rccognizc 
the negative. impacts of thcir exploitation of (hc natural rcsourccs on thc 



plain, why, Martin asks, do they not organize to better protect and 
manage them? Certainly examples of such organization have been found 
in many othcr societies. From an arca adjoining the Tauran plain, Manin 
can cite the case of Asbkeshan, a village that on its own successfully 
imposed a ban on charcoal production in its territory ten years bcfore the 
government ban. Marlin attributes this success to the fact that the village 
was small, closcly knit, and of tribal origin (and not ilsclf in need of 
supplemenlal income from charcoal). Thcse characteristics prevailed on 
the Tauran plain in prc-modern times, but not today. Collcitivc action to 
conserve natural resources is nowadays fmsmlcd by too much variation 
among households in the possible bcncfits to bc dcrivcd from this action, 
and in the possible costs of not taking it. Another frustrating factor is the 
viiiation of tribal authority that has accompanied the exlcnsion of the 
central govcrnmcnt's control to the Tauran plain. This control has 
includcd some restrictions on the use of natural resources, but they do 
not appcar to bc as effective as those that were formerly imposcd by local 
tribal institutions. Martin concludes - as we did in our discussion of thc 
papcrs in Section I1 -by suggcsting that problcms controlling the usc of 
natural resources, and possible solutions offcrcd by traditional tribal 
institutions, mcrit reevaluation. 

Thc othcr reading in this scction is Brian Spooncr's 'Insidcrs and 
Oulsiders in Baluchistan: Western and Indigenous Pcrspcctivcs on 
Ecology and Development'. The thesis of this paper is that dcvclopment 
planning has suffered as a result of placing too much emphasis on the 
objectivity of ecological science, and too littlc emphasis on the subjective 
m o d  and political aspals of ecological analysis. Spooncr maintains that 
the validity of any given ecological analysis is in fact relative, varying 
according to whether one is a mcmbcr of the ecological community in 
question or an outsider. Spooncr dcvelops this thcsis drawing on data on 
h e  Baluch nomads of the Makran division in Pakistan's Baluchistan 
province. These nomads have rccenlly drawn a great dcal of attention 
from devclopmcnl officials and scientists, in part becausc of thcir 
purporlcd ovcr-usc of the Makran range. 

Spooner bcgins by noting that Ihc Baluch nomads contribute sca- 
sonal labor as well as agricultural and pastoral produce to the local 
economy. But he gocs on to say that thcir true imporlance to the econ- 
omy and dcvclopment of thc Makran is far grcatcr than thcsc contribu- 
tions suggcst. The nomads are the only pcoplc using thc least arable 90% 
of the Makran territory. By this use, and by thcir conslant movement, 
they constitute a communications and resource-ulili;?ationauon network linking 
the scattered, scttlcd communitics of thc Makran. Without thcse linkages, 



the scdcntary majority of Makran's population would bc marooncd in 
isolatcd and thus untenable oases. With thc Iinkagcs affordcd by thc 
nomads, the Baluch form an interdcpcndcnt social, cultural, economic, 
and political unit covering the entire division. 

In light of this role played by the Baluch nomads in thc rcgional 
economy. of the Makran, Spooncr evaluates thc typcs of dcvclopmcnt 
programs e a t  arc currently targeting them. Thcsc programs largcly con- 
sist of the enforccd application of wcslcrn rangc-managcmcnt principles 
to the nomads' territory. Whcrcas westcm rangc scicncc focuscs on thc 
rangc, liowcvcr, h e  Baluch ihcmsclves focus on the interaction bctwecn 
thc rangc, thc animals, and the pcoplc. Wlicrcas thc first priority of 
wcstcrn rangc scicncc is primary production, thc f i rs  priority of thc 
Baluch is to avoid any disruption of social rclations, which arc thcir 
primary form ofcconomic insurance in timcs of nccd. What dlc Baluch 
nccd most from dcvclopmcnt programs, thcrcforc, is somc dcrcnsc 
against t t~c intrusive aspccts of chc national cconomy that thrcatcn lhcsc 
social rclations. Spooncr suggcsts that this could consist of govcrnmcnlal 
manipulation of priccs in such a way as to rcinforcc local Baluch social 
rclations and social valucs, instcad of subverting Ulcm. 

This analysis is notablc for drawing atcntion to two of thc most 
scrious wcakncsscs of wcstcrn-inspired dcvclopmcnt. First, the biologi- 
cal scicntisLs whosc work dirccts moa of this tlcvclopmcni rcgartl (and 
prcscnl) qcir analyscs as objeclivc. But thcy arc not: Lhcy rcflcct thc 
particular valucs and world vicw of thc practiiioncrs just as much as a 
Baluch nomad's usc of thc rangc rcflccts his valucs and world vicw. 
Secondly, ihc dcvclopmcnt thesc samc biological scicntisrs arc mostly 
conccrnedwith is the dcvclopmcnt of plants or animals, which is not 
ncccssariiy thc samc thing as the dcvclopmcnt of the pcoplc who use 
thcsc plants and animals. Onc of thc major lcssons of post-war rural dc- 
vclopmcnt, is that improvcmcnt in rural social wclfarc docs not auto- 
matically follow from the narrowly-focusscd improvcmcnt of plants and 
animals, anb indccd lhc rcvcrsc is oftcn vuc. 

In his conclusion, Spooncr reaffirms thc importance of ccological 
analysis in $cvclopmcnt, so long as it is rc~ncmbcrcd that any ccological 
question that involves human activity, as it docs in thc Makran, is not just 
an ecological qucstion, hut also a moral and political onc. Dcvclopmcnt 
studics and projccts havc tcndcd to ignore thcsc moral and polilical 
dimcnsions of ccological problcms, conccnirating instcad on thcir 
scicnlific and technological dimcnsions. In thc long run, Spooncr avcrs, 
this must changc if dcvclop~ncnt is to succccd. 
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CONCLUSION 

This review of the papers in this reader shows that they all, in one way or 
another, draw the same lessons regarding the use of natural rcsources by 
rural populations. 

First, rural pcople perceive and utilize natural resources in rational 
and valid ways, even though thcse are often not the same ways that 
government officials and scientists pcrccivc thcm and would like to sw: 
thcm utilized. This means that while rural peoplc have much to lcam from 
development scientists, thcy also have much to tcach thcm. 

Sccond, rural people arc no more prcdisposcd to cooperation with 
each other than the rest of us, but occasionally thcy do cooperate in the 
management of critically imporlant resources. The imposition of sanc- 
tions by the community against non-cooperation is always vital lo such 
cooperation. 

Third, traditional tribal institutions arc oftcn effcctivc in ensuring 
sustaincd, long-tern managcmcnt of natural rcsources. Attcmpts to re- 
place thcse with thc institutions oCa modcrn nation state arc rarely suc- 
cessful, at least initially. Govcrnmcnts should be carcful, thcrcforc, not 
to undcrninc existing tribal or othcr traditional institutions for managing 
natural rcsourccs. 

Fouith, devclopment affects men and womcn diffcrencly, bccausc of 
the customary division of labor bctwccn the two. Sincc womcn arc 
primarily responsible fo; animal husbandry, any dcvclopment program 
involving livestock or affecting fodder supplics will havc a greatcr im- 
pact, whcthcrfor good or ill, on womcn's wclfarc. 

Fifth, rural peoples traditionally practice many techniques that, di- 
rcctly or indircclly, have a resource-conserving not rcsourcc-degrading 
impact. In many cascs of resource degradation, thc ultimate cause is not 
local use for local nceds but rathcr extraction for the urban markcts. In 
othcr cases, it is not Uaditional technology that is harming the envi- 
ronment, but rather modcrn tcchnology that is bcing promotcd by gov- 
ernment - especially the mctor. 

Sixth and finally, devclopmcnt officials and scicntis'ts have their own 
biases and can bc as subjcctivc as the rural pcoplc with whom thcy work. 
One of their most tcnacions biases is focussing too narrowly on thc 
biology of plan& and animals, as opposed to the economy and sociology 
of the pcoplc to whom thcy bclong. Rural economies and ecologies &e so 
finely integrated that it is dangerous to intcrvenc in one part, without 
considering the possible, attendant changcs in the other pms. Whcn rural 



people reject an innovation, it is usually because they pcrccivc some side- 
effcct of the innovation that the dcvclopcrs have ovcrlookcd. 



NOTES 
1 .  A revised and expandcd version of lhis paper is forthcoming in the 
sccond edition of 'Putting People First', to be published by Oxford 
Univcrsity Press in 1990. 

2. An ongoing projcct in Malakand agency is employing lhc community 
as thc unit for implcmcnting a social forcsuy projcct on shamilat lands, 
and so far iil appcars to bc enjoying somc success. 

3.  Michael R. Dovc, Prospecls for Wood-Dung Fuel Replacement 
Through Farm Foreslry Development (Forcsuy Planning & Dcvclopmcnt 
Projcct Rcport #6, 1987). 
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INDIGENOUS AGRONOMICS 
AND AGRICULTURAL 

DEVELOPMENT IN THE 
INDUS BASIN 

Richard Kurin 

The increasing involvement of anthropologists in development issues has 
intensifitxl dcbate concerning the substantive contributions to be made by 
the discipline (e.g., Foster 1969; Arensberg and Neihoff 1970; Sanday 
1976: Thompson 1976; Cochrane 1979; Vivelo 1980) and the types of 
saategles to be encouraged by its professionals (e.g., Brokensha and 
Hodge 1969; Cochrane 1971; Pitt 1976; van Willigen 1979; Shimkin and 
Tax 197% Schwanz 1981). Here it is argued that symbolic anthropology, 
directed loward the analysis of c u l t d  systems, offers a contribution that 
is distmctly anthropological and at the same time well-suited to those de- 
velopment programs and projects that seek to incorporate appropriate or 
panicipafory strategies in their design and implementation. In this case, 
the cultural analysis of the system of agronomicd knowledge used by 
Pak~stani peasant farmers reveals the ntionaie for agricultural practice 
and for the ways in which inputs of the green revolution have been ac- 
cepted, modified, or rejected. Based on field research in Chakpur, a 
P u n ~ b i  village, and performed under the auspices of the UNDP and the 
Government of Pakistan Indus Basin Master Planning Project, the paper 
explicales the indigenous conceptual scheme for agronomical decision 
making and discusses its issues in allowing for the cognitive participation 
of those "ldng developed in the agricultural development planning pro- 
cess. 

THE PROBLEM IN CONTEXT 

Both Pakistan and India are heavily dependent on Indus Basin agriculture 
for internally consumed foodstuffs and exportable produce. Basin agri- 
culture is supported by the Indus and the five major rivers of the Punjab, 
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all of which begin in India and flow through Pakistan on their course to 
the Arabian Sea. In 1980, after years of negotiation, the two counvies 
signed the Indus Basin Waters Treaty. This treaty, presently in its final 
stages of implementation, calls for the cooperative division of Basin wa- 
ter sources, with Pakistan obtaining the water of the three western rivers 
and India retaining use of the eastern ones ( c t  Michel 1967). For 
Pakistan, a country receiving scanty rainfall, losing farm acreage to salin- 
ity and water logging, and experiencing rapid population growth, the r e  
duced supply of surfa$e water necessitated some means of enhancing 
agricultural production. 

The Indus Basin Master Planning Project was organized and funded 
as an organizational mechanism to meet this goal. In order to increase 
productivity, its planners, drawn from the govcrnment of Pakistan 
(WAPDA, Ministry of Agriculture), theUnited Nations (UNDP, IBRD), 
the United States (AID), and private companies, foundations and univer- 
sities, emphasized infrastructural investment an$ the utilization of the in- 
puts and technology of the "green revolution". The success of the latter 
has depended on Pakistan's farmers to effectively use high yielding vari- 
ety (HYV) seeds, chcmical fertilizers, and new production techniques, to 
invest in such items as tube-wells, and to be responsive to market con- 
straints and incentives (Papcnek 1967).' 

While the response to the new agriculture was encouraging to devel- 
opment planners during the late 1960s and early 1970s (cf. Johnson 
1979), recent government data (Government of Pakistan 1978) and agri- 
cultural economics surveys (e.g., the WAPDA 1977 Agricultural 
Economics Survey of the Indus Basin) indicated that thc use of innova- 
tive inputs was leveling off (HYV wheat at 70% of potential, HYV rice at 
50% of potential), and in some cases not making much of an impact at all 
(e.g., chemical fertilizer use among small peasant farmers). To advocates 
of innovation, Pakistani farmers were not bchaving as could be expected, 
given the high bcnefit-to-cost ratio of the new agriculture. For Indus 
Basin planners responsible for formulating accurate projection and viable 
long-tcnn development strategies, the reasons for this had to be ascer- 
tained. 

THEORETICAL ORIENTATION 

Throughout the Third World the tcndcncy has been to dccm as  
"irrational" those pcasant farmers who have failcd to respond adequately 
to the new agriculture. Thc source of this "irrationality" is oftcn taken to 
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be !'culture", "local beliefs", "traditional practices", "superstitions", or 
"general ignorance", all of which, according to modernization theorists, 
have to be overcome if development is to occur (cf. Rostow 1960, 
~chultz 1964; Myrdal 1972). A problem with such a view is that farmer 
"irrationality" becomes a gloss for a wide variety of behaviors and beliefs 
that arc, in the particular terms of the analyst, not explicable in terms of 
economic maximization. The result is that "culture", "beliefs", 
"traditions", etc. become residual categories with no positive or systemic 
significance for model building. 

Assessment of the impacts and effects of the green revolution have 
challenged the notion of peasant "irrationality" (c.g., Moerman 1968; 
Popkin 1979; Nair 1979). A most useful position, illustrated by 
Brokensha et al. (1980) and Hill (1970). suggests that modem agricul- 
tural practices based on Western systems of knowledge constitute an al- 
ternative to practices based on indigenous systcms. Indigenous systems 
of knowledge, though different in content from Western ones, may be 
quite systematic, coherent, and rational, and are likely IO define particular 
types of skills and abilities as well suitcd to their application. 

Analyses of innovation and social change based on the premise that 
rational knowledge replaces rational knowledge, not ignorance, have 
yielded impressive results (cf. Kuhn 1962; Wallace 1978). Singer's 
(1972) exploration of modem industrial and traditional Brahminic sys- 
tems of knowledge in south India and Leslie's (1976) survey of Asian 
medical systcms point to the existential integrity of such knowledge sys- 
tems as well as the ways they may be synthesi7d with, comparuncntal- 
ized from, or dc-legitimated by exogenous systems. 

The use of a knowledge systems approach in social planing, based 
on the promise that definition of the situation and information used by 
participants are relevant for understanding project outcome, is a relatively 
recent development in the United States (cf. Forester 1980; Bolan 1980). 
although it has deep roots in the work of Webcrian sociologists, psy- 
chologistic cconomisls, and cognitive anthropologists. Internationally, 
concerns for cognitive participation (cf. Bcrger 1976) or "appropriateM 
sbategics have been posed as comctivcs to the impositional qualities of 
ethnocentric schema that have either ignored or denigrated indigenous re- 
sources, specialists, institutions, and knowledge systems. Freire (1970) 
conducting litcracy training in Brazil, Fathy (1972) designing housing in 
Egypt, and Schumacher (1973) planning village technology in India hav? 
all viewcd indigenous systems of knowledge as an appropriate resourcc 
that can bc applicd to practical problcm solving. 
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Planners knew very little about the indigenous agronomical system 
of Punjabi farmers and how it was related fa innovation in the Indus 
Basin. The study reported on here sought to discover how agricultural 
production is conceptually organized and how this organization provides 
a framework within which peasant farmers form purposes, feel motiva- 
tions, pursue intentions, and posit explanations for what they do. 
Assuming that social action is meaningful and voluntaristic (i.e., negoti- 
ated, decisional) and not merely mechanical, the indigcnous agronomy 
of Pakistani farmers is investigated as a cultural system - a system of 
symbols and meanings (cf. Schneider 1975). The study does not attempt 
to either validate or invalidate Punjabi agronomical assumptions and 
principles, but rather, following the ethnographic applications of cultural 
analysis (cf. Schneider 1968; Geem 1973: Marriott and Inden 1977; 
Silverman 1971; Inden and Nicholas 1977; Varenne 1978), secks that 
shared aansmittcd system of knowledge taken by farmers to represent the 
"natural" conditions of their lived-in reality. Viewing agronomical 
knowledge as a system of symbols does not suggest that Punjabi farm- 
ers, or any other farmers, are more motivated by the symbolic than the 
practical. What is suggested is that the farmers' practicality, the hard facts 
of life, and the business of producing food are, from the analyst's (but 
not the actor's) point of view, symbolically constituted (cf. Sahlins 
1976). 

THE SETTING: CHAKPUR 

Chakpur, a village of 1,200 people, is located in Sahiwal District, 
Punjab. It is one of scores of villages established in the 1930s by British 
authorities as part of the Sutlej Valley Canal Colony. While the main 
canal is miles from Chakpur, one of its distribution channels terminates 
on the village border and presently offers seasonal irrigation to about 300 
of the village's 2,600 hectares. Most village land is watered by some two 
dozen electric- and diesel-powered tubewells installed in the late 1960s. 
Additional irrigation is offered by animal-powered shallow Persian 
wells. 

The main staples in Chakpur are wheat and rice, and the main cash 
crops cotton and sugarcane. Surplus grains and cash crops are marketed 
in nearby mills and processing centers for regional distribution and con- 
sumption. One farmer, an absentee landlord owning 120 hactares, mar- 
kets vegetables for export to h e  Middle East 
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The largest group in Chakpur is the Nunari, with 104 households. 
The Nunari obtained their land in the original settlement, and while they 
claim to be descendants of a Rajput chief who converted to Islam some 
six centuries ago, the Nunari have been farming in the district for at last 
100 yean (cf. Ibbetson 1974 [18831:235). More than 60% of theNunari 
households own land, with the average holding being 13 hectares and the 
Largest non-joint holding being 77 hectares. With one or two exceptions, 
the remainder of the Nunari households are dependent on sharecropping 
and agricultural labor for their livelihood. 

Chakpur's second largest group is the Bhatti, with 17 households. 
Though also claiming to bc converted Rajputs, Bhattis include a variety 
of service groups. Nunari landowners engage other Nunari and Bhatti 
households in a system of b m r  called seipi in which services provided 
by contracted share-croppers, carpenters, smiths, porters, barbers, coh- 
blers, etc. are exchanged for traditionally stipulaccd amounts of ha~lested 
produce. 

Chakpur is within a short walking distance of a metalled road on 
which crops are transported to market. Electricity lines from tubewells 
power a cotton gin, the village mosque loudspeaker, and its one light 
bulb. In addition, the village supports an elementary school and is served 
by hakims (indigenous physicians) of various levels of training. Most 
village homes are made of dncd mud, but some are of baked brick. No 
home has either indoor plumbing or a latrine. Several villagers have 
portable radios, a handful have bicycles, and one has a uactor. 

THE CHAKPURI CONSTRUCTION OF 
AGRONOMICAL KNOWLEDGE 

Chakpurls have very clear ideas about how crops grow and how various 
inputs and operations are rclatcd to that growth. Such ideas were elicited 
from discussions with many Chakpuris and through formal intensive in- 
terviews with the observation of 15 Nunari farmers over a nine-month 
period. In seeking indigenous agronomical variables, relationships, and 
principles, Chakpuris were first treated as informants and later as re- 
spondents. Farmers were basically asked why they did the particular 
things they did and what they thought they were doing. Only after a 
framework for decision making was revealed were farmers subjected to 
more rigorous and formalized data collection insuumcnts. This is not a 
method often used by macro-sociologists and economists who rely on 
survey techniques that a priori formulate specific variables and relation- 
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ships and then attempt to reconstitute, as it were, the decision making, 
through the analysis of statistical correlations of the farmers' responses to 
questions that may or may not have been rclcvant to the framework used 
by the farmer in arriving at his decisions. 

The Agronomical Domain 

In indigenous terms, the process of crop production is a model of and for 
other naturalistic processes, most popularly that of the human life cycle. 
The agricultural operations of (I) readying the secd and soil, (2) planting 
the seed, (3) raising and tending the crop, and (4) harvesting the produce 
are spoken of as analogs of stages of human life, that is, (1) conception, 
(2) birth, (3) nurturance and maturation, and (4) death. Similarly, units 
within both the agricultural and human domains are metaphorically re- 
lated. Equations are made bctwecn seed and sperm, soil and womb (e.g., 
bii-zamiin), irrigation watcr and mothcr's milk, and fcrtilizcr and food. 
This is carried into the realm of actions, so that anthropomorphized crops 
and soils may "ear" fertilizer, "drink" watcr, "slruggle", "feel discom- 
fort", and even become "intoxicated. 

As with descent in the human domain, species (nasl) continuity is 
"pamilineal" and provided through the secd. While the secds of a s p i e s  
all strive toward the same nature, individual variation is thought to occur 
as a direct result of the effects exertcd by contact objects (e.g., soil, wa- 
ter, fertilizer) on a particular crop. As human persons are said to develop 
speciric characteristics through the manipulation of diet, residence, and 
regimen, so too are crops thought to be subject to purposive and directed 
manipulation. In Chakpur, the characteristics of crops and the dynamics 
of such manipulation are conceived of in terms drawn from classical and 
folk humoral theory. 

Humoral Agronomy 

The humoral system used by Chakpuri farmers derives from Greco- 
Arabic sources with Persian and Indian influences. In this system, all 
material objects are composed of varying quantities of &, air, fie, and 
water. Associated with these basic elemcnts are qualities or dispositions 
(mazaajj described in terms of hot (garm, taaj, cold (thand, sard), dry 
(xushk), wet (tar, gillii), and moderate (mol adil). For Chakpuris these 
categories refer neither to temperature nor to moisture levels. Rather, as 
aniculated by Shah (1966). an allopathic physician mined in indigenous 
medical traditions, hot and cold respectively refer to the expenditure and 
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conse~auon of energy and wet and dry to the receptivity and resistance 
of matter. 

In all animate forms, energy and matter are related through the life 
process. Initially, life (jam) in plants, animals, and humans can only ex- 
ist if snfficient levels of innate heat and wetness occur. As heat is ex- 
pended, growth and devclopment occur - matter is transformed from 
more amorphous and malleable wetter forms to more rigid drier forms. 
As heat expenditure continues, matter eventually dries, becoming less re- 
ceptive to funher development Life continues until the store of innate en- 
ergy is completely expended and mattcr is no longer animated. Hence, 
say villagers, though some wetness is necessary if heat is to be ex- 
pendcd, wetness generally slows heat expenditure, and if it is in excess 
may "dampen" it completely. Similarly, dryness may accelerate heat ex- 
penditure, and if in excess, may cause "burn out", making funher devel- 
opment impossible. 

All life forms share the same general process although the time it 
takes for different species (nus!) to complete this process varies (see 
Figure 1). 

Species also vary as to their quantities of innate heat and wetness, as 
well as with regard to how rapidly heat is deployed and how resistant 
matter becomes. Those specics or "breeds" having relatively great stores 
of innate heal, or deploying their heat rapidly, are said to be of a hot dis- 
position. Those having relatively limited sources of innate heat, or con- 
serving its deployment, are said to be of a cold disposition. Spccies ex- 
hibiting neither characteristic in the extreme may be said to be relatively 
moderate. Parallel criteria an? said to undcrlie judgements concerning the 
relative dryness, wetness, or moderatcness of different species with re- 
gard to the resistance and receptivity of mauer. 

The natural disposition and process of development of any living 
thing can be altered by the heating, cooling, drying, wetting, and mod- 
erating effects (tasiir) of contact objects, or in the case of crops, agricul- 
tural inputs. The proper realization of the species nature of a crop would 
require such effects to reinforce the disposition of (hat crop at the ap- 
propriate stagcs of the life processes. Inconsistencies - excessive heat- 
ing or extreme cooling, for example - may either accelerate or check the 
progress of a crop's development. Such effects on plant life may be con- 
sciously manipulated by human beings to achieve certain desired re sults. 
For the Chakpuri farmer this is what agronomy is all abut .  Givcn a par- 
ticular crop, Chakpuris choose their inputs in such a way as to accord 
with its disposition or to deviate from it in diverse goal-directed ways. 
They also consider the effects of such inputs, and of the crop 
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itself, on the soil. In their considerations, farmers attempt to accurately 
assess the species nature of the chosen crop seed in order to predict its 
normal growth, and then undertake those actions which will allow both 
the crop and the land to attain desired humoral states. 

Disposition of Crops 

In human beings blood is seen as the primary bodily constituent and its 
disposition used as an indicator for that of the body. For plants, 
Chakpuri Farmers generally use the exploitable (i.e. cdible) portion of a 
crop as an indicator of its disposition. 

The normal dispositions or humoral characteristics of crop species 
familiar to Chakpuris are given in Table 1. Farmers wcre asked to judge 
each crop in terms of both hot-cold and dry-wet propcnies. Response 
choices allowed for judgements covering the degree to which a propcrty 
was thought to be prescnt. Response choices for both scales were scored 
for each farmer, summcd, and thcn avcragcd to arrive at a group judg- 
ment. These scores wcre then converted back into ordinal categories 
consistent with the terminology and procedures of indigenous physicians 
and pharmacologists. Hence, the disposition of crops are given in terms 
of grade distinctions for hot-cold and dry-wet propcrlics: the higher the 
grade the more extreme the chamctcristic. 

Farmers had little difficulty in making judgments about the humoral 
propcnies of the 45 crops listed in Table 1. Only less than 5 percent of 
the time did farmcrs find themsclvcs unable to make a judgment concem- 
ing the hot-cold characteristics of a crop. Inability to judge the dry-wet 
characteristics was more common, hut still well below 10 percent. These 
findings indicate that the terms of reference - judgment of crops in 
terms of humoral propcnies - are indccd meaningful to Chakpuri farm- 
ers. 

Variation in the judgments of farmers was computed on the basis of 
scored responses. For 80 percent of the crops the standard deviation 
indicated a variation in hot-cold and dry-wet atiributions of less than one 
response choice rank. That variation in judging the disposition of crops is 
quite small indicates that the humoral system is commonly shared among 
those interviewed and that they may be using the same criteria for assess- 
ing the disposition. 
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Table 1. Disposition of Crops in Chakpui 
Smllgmins Vegeubles (ant) 

wheat (HYV) A2 D2 squash Q W2 
barley M DZ a,lc? a ~2 
"ce 6 1 W )  M Dl C2 W2 
wheat (traditional) a WI 
rice (traditional) C2 W2 Feed grninr 

milla HZ D3 

Pulses and legumes w m  H1 M 

gram 112 m sorghum M W3 
chana dd 111 m 
mang dal M m Grosser 

foddeflucem) HI Dl 

Fr& dover M M 
date I12 D3 

mango H3 D2 spices 

banana M W2 black pepper El2 D4 

V P I ~  M w3 redpepper HZ m 
plum Q W1 wrmcric HI D3 
orange C3 W 2  ginger 111 Dl 

garlic H1 D2 
Vegelables g w n  M D2 

cggPlant I13 03 rnuslard M M 
mi, MI Dl wriander CL M 
spinach 111 M 
P-10 I11 M O h r  
m a m  If1 WI robacm HZ m 
peas M M mtton (traditional) M m 
okra M W1 muon GlYV) M D2 
cauwlower CI W1 sugar cane (traditional) M WI 
cabba~e C1 W1 henna C3 Dl 
a 
Dispositional attributions are based on responses by 15 Chakpuri farmers. Responses 

were scored on hot-cold (vcry hot = 5, h a  = 4, rnoderale = 3, cold = 2, very cold = I) and 
dty-wet (vcry dry = 5, dry = 4, moderale = 3, w c t r  2, very wet = 1) scales. Nine grade 
distinctions (following indigcnws pharmacological practice) for each scale were made at 
.44 intervals to re-mnvcrt average assessments to dispositions given in the table. H4 is the 
hatest disposition assigned, fallowed by H3, HZ. I l l ,  JM (mdcrate), CI, C2, C3, and the 
coldest C4. Similarly, for thc dry-wct scale. D4 is the dricst disposition and W4 the wecest. 

The basis for judgments of crop disposition rests on subjective and 
objective types of obscrvations. Subjective obscrvations include the way 
the crop, as a food, affects farmers who eat it. Crops are commonly 
judged in terms of their cffect on bodily humors and attendant human 
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processes of digestion, perspiration. metabolism, and sexuality. In a 
sense, the farmer's body, and perhaps those of his family, are used as 
the measuring dcvices for arriving at attributions of the humoral qualities 
of the crop. 

Chakpuris note that such attributions may be faulty. First, thc dis- 
position of a food dcrived from a crop may bc diffcrcnt than that of thc 
harvested produce. Refining, grinding, milling, and cooking operations 
may all affcct thc disposition of the crop. Second, human humoral con- 
figurations are thcmsclvcs varied. A food perceived as "cold by a 
tecnager ( .~ho is relativcly "hot") may be pcrccived as "hot" by a scptua- 
gcnarian (who is relatively "cold"). Although Chakpuri physicians 
(hakim) conventionally gradc objects rclative ta a youthful disposition, 
farmcrs note that diffcrcnces in the human body limit thc reliability of its 
use as a measure of crop disposition. 

Farmers tend to put greater stock in the growth pattern of the crop it- 
self as the basis for making humoral attributions. To Chakpuris, a good 
farmer is one who carcrully observes how a crop affects and is affected 
by its immediate environment. Farmers obscrvc how crops arc either ad- 
versely or beneficially affccted by hot and cold weather, dry spells, rain, 
and different typcs of soils and fcrtilizcrs. Farmers may note the condi- 
tion of trees and brush that surround a ficld and ascertain the types of 
weeds that may sprout within a cropped plot of land. Chakpuri farmers 
do not formally record or quantify these objective observations any more 
than they do thcir subjective ones. They do, however, specify rclcvant 
criteria and formulate generalizations that allow for thc interpretation of 
thosc observations. 

As with subjective assessments, farmcrs recognize problems in at- 
tributions of crop dispositions. The same crop may be difCcrcntially 
judged because its inlcraction with the environment is pcrccived at two or 
more different poinls along its lifetime. The disposition of a crop as a 
seedling is diffcrcnt than that whcn ready for harvest. Sccond, asscss- 
menu of a species may not involve comparable units. Subspecies and 
brecds may vary considerably in thcir dispositions - as for example 
HYV and traditional varieties of wheat and rice. 

Despite multiple factors that may lead to differential assessment, 
Chakpuri Farmers exhibit general agreement as to the dispositions of var- 
ious crops. Furthermore, these atuibutions seem ta be relatively consis- 
tent with those made for crop foods by Shah (1966) and Awan (1973), 
authorities on indigenous medicine and pharmacology in Pakistan. The 
similarities between villagc attributions and those made by independent 
professional sources indicate not only the likely systematicity of the hu- 
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moral framework but also its relatively wide geographic and societal dis- 
tribution. 

Disposition of other Inputs 

As with crops, farmers in Chakpur have notions about the hot-cold and 
dry-wet properties of other inputs. Assessments of the characteristics of 
those inputs that affcct crop growth are commonly made and generally 
reveal high lcvcls of agreement. 

Soil Chakpuris classify soil texture (zamin) on the basis of clay-sand 
content and divide soils into those of clay (mehraa), mixed (ghuaa), and 
sandy (retalii) categories. Numerous distinctions are made by farmers to 
funher spccify soil texture. Frequent adjcctivcs prefixed to these category 
labels include "good" (changii), "weak" (kamzoor), and "powerful" 
(taqtii). An alternative taxonomy classifies soil texture as eilhcr heavy 
(bharii), medium (darmiyanii), or light (halkii). 

The humoral propcrtics of soil are primarily dependent on texture, 
secondarily dependent on scasonal conditions, and also influenced by 
contact with crops, irrigation water, and fertilizer. Lighter soils are gen- 
erally thought to be drier than heavier soils. They are more seasonally 
variable, so that while the heaviest of soils might stay fairly close to 
moderate through the year, lighter soils will exhibit extreme variation - 
becoming cooler in the winter (haarii) and hotter in the summer (saunii). 
The humoral propcnics as dctermincd by farmer responses (following the 
procedure described for crops) for the cold season (Scptcmber to 
February) are heavy soil, CIDI; medlum soil, C3D3; and light soil, 
C4D4. In the hot season (March to August) the disposition of heavy soil 
is HlDI, of medium soil, H3D3, and for light soil, H4D4. 

Heavier soils are said to be more fertile and possess more "power" 
-often attributed to moderate wemess. In this view, the land is powcr- 
ful when it has a great deal of potential energy, but expends that energy 
in a slow or dampened manner. 

Water For Chakpuris, canals, tubewells, shallow wells, and rain pro- 
vide water for irrigation. Coolness and wetness seem to be equated with 
heaviness, heat and dryness with the lightness. For Chakpuri farmers, 
canal and shallow well water tend to be judged as heavier than tubewell 
and rain water. 

As with soils, heaviness is said to be indicative of power and fertil- 
ity. Farmers explain that canal and shallow well water have a high con- 
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tent of soil, manure, minerals, and organic matter, while rain and tube- 
well water are light, purer, and cleaner. 

Water from various sources is subject to seasonal changes that alter 
its humori~l properties. According to farmers, canal water is MW2 during 
the summer and C2W3 during the winter. Tubcwell water is thought to 
be relatively cooler (HIDI) during the summer than during the winter 
(H2Dl) &muse the lower levels of the land are thought to retain the win- 
ter's cold. Rainwater is judged to be H1W2 during the hot season and 
ClDl  during the cold season. The water from shallow wells is accorded 
the humoral properties MW2 during the summer and C2W3 in thc win- 
ter. 

Fertilizer Bovine manure, a traditional fenilizer, is relatively cool and 
wet (CIM). AILhough Chakpuris wcrc not asked about other types of or- 
ganic fenilizers, there is evidence that olher organic fertilizers are also ac- 
corded humoral dispositions (cf. Government of India 1904:89). 

Chakpuri fanners also use chemicd fertilizers and have little trouble 
in discerning their properties with high levels of agreement. All chemical 
fertilizers uscd in Chakpur are thought to be hot and dry. To allow for the 
verbal judgments of farmers (e.g., "very very hot") and so as to ade- 
quately represent the significant differences in the heat and dryncss levels 
for fertilizers apparent to Chakpuris, the hot-cold and dry-wet scales 
were expanded to include Lhe scoring of responses indicating extreme at- 
tributions. Urea, the hottest and driest fcnilizcr, is judged to bc H6D6, 
ammonium sulphatc and super-phosphate, H4D4, nitro-phosphate, 
H3D4 and DAP H2D2. 

Agronomic Production Concepts 

From the indigenous agronomical perspective, sound farming entails 
choosing inputs that will not create adverse conditions of heat, cold, dry- 
ness, or wemess for a given crop. Similarly, such inputs, including crop- 
sccd, may bc chosen so as not to adversely afkct the land on which 
Nunaris continually depcnd for their livelihood. 

Crops generally rcquire inputs that do not, as farmers say, "fight", 
"war", or "struggle" (IaRaaii) with their spccies nature. Moderately cool 
crops, for example, should not be exposed to very hot inputs or to ex- 
tremely cool ones. Rather, say Chakpuris, inputs should either conform 
to the specics nature or deviate from it in rclativcly moderate ways. 

This notion of inconsistency is expressed in anthropomolphie tcrms 
by Nunari farmers. Crops and soil may "cat fcnilizcr" and "drink water", 



44 Indigenous Agronomics and Agricultural Development 

but sometimes they may "not get enough". The fertilizer and water they 
do receive may cause problems with "digestion" and may still leave the 
soil and crop "hungry" or "thirsty". A crop may become "intoxicated" 
(nashaa) by a fertilizer, as in the case of being exposed to overly hot 
chemicals. Crops whose "thirst" is not quenched may remain dry and 
"unhappy", or may "bum up". Inputs that do not "satisfy" the crop may 
"confuse" it by creating situations it is "not used to". 

Fanners distinguish scveral types of crop growth situations. 
"Correct", "balanced", or "moderate" growth is achieved when a crop is 
exposed to inputs that accord with its species nature. When inputs are 
much hotter than normal, lhcy spur energy expenditure, creating a situa- 
tion of "rapid or "expansive" hyperactive growth. When inputs arc ab- 
normally cool, limited or hypoactive growth results. Chakpwis note that 
dry inputs tend to accelerate the cffects of hot inputs, that is, hyperactiv- 
ity, while wcttcr inputs tend to retard their effect. 

The pursuit of various typcs of growth slntegics bears on soil fertil- 
ity. As soil fertility is associated with wetness and coolness, Chakpuri 
farmers note the importance of choosing inputs that do not excessively 
dry the land. Soil "tiredness", "wcakncss", or depletion occurs whcn in- 
puts excessively dry the soil. Convcrsely, soil fertility is "strengthened", 
or enhanced, when inputs increase the wetness of land (but not to such 
an extreme as to result in waterlogging). Soil fertility is maintained when 
neither excessive conditions of wetness nor dryness occur. Consistent 
with the often cited phrase, "whatever is hot will dry out, whatever is 
cool will stay wet", heat tcnds to promote soil dcplction and coolness 
tends to retard it. 

Concerns for crop output and soil fertility may oftcn be at odds. 
Crop hyperactivity, if not extreme, may mean both highcr yields and soil 
depletion; crop hypoactivity, smaller yields and soil enhancement. 
Crucial for Chakpuri fanners is thc ability to recognize production inter- 
actions of inputs, to choose inputs that accord with goals, and to avoid 
pathological humoral slatcs that can be harmful to either or both crop and 
soil. 

Input Production Relations 

When asked to specify how they produce various crops (i.e., wheat, 
rice, cotton, sugarcane), Chakpuris include what thcy take to be relevant 
inputs and appropriate mcasurcs. Planting is dcscribcd on the basis of 
area - a kilaa (1 acre) or do kanalu (a 40-yard-squm plot). Irrigation 
watcr is quantified on the basis of the number of floodings or inunda- 
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tions of a plot of land. Chemical fertilizer usage is describcd in bags 
kg) or half-bags, and manure usage in tcrms of tralliis or Cart loads 
(approx 1,400 kg). The amount of time from sowing to harvest is de- 
scribed in months, and yiclds in mainds (37.3 kg). 

The disposition of the crop output is cakcn to be a function of the 
humonl properties of the different quantities of the various inputs. Crop 
yield, described in quantitative terns, is said lo be a function of this dis- 
position. According to Chakpuris, thc disposition of a crop output may 
bc reachcci in a varicty of ways. The way in which the final dispositional 
slate is michcd, as wcll as the slate itself, gives an indication of thc yield. 
For example, a humoral state may bc achicvcd by inputs all consistent 
with thc spccies nature of thc crop, or it may be rcachcd through a mix of 
vcry cxtrc:mc inputs that offset or balancc each othcr. Farmers find that 
certain crops (c.g., whcat) "cnjoy" and "prosper" in situations of 
"comfort" or limilcd humoral dynamism, whilc olhcr crops (e.g., to- 
bacco) arc bcttcr suitcd @ intensive struggle. Hcncc, yiclds are thought @ 
vary among particular crop outputs cvcn though thcy may havc the samc 
final or resulmt dispositional slates. 

Soil output, also a function of the production mix, is often dcscribcd 
in humoral anthropomorphic tcrms. Chakpuri farmcrs do not quantify 
soil ou tp~~ l  in any way that would be analogous to crop yicld, although 
soi:s.too are said to expcricnce various types of "suugglc". 

The interrelationships bctwccn inputs and output situations with rc- 
gard to crop growth and soil fcnility are cxprcssed through various "mlcs 
of thumb" applicd by Chakpuri farmcrs. In cold season production, 
Chakpuri farmers note sevcral principles for combining inputs if balanccd 
crop growth and soil fcrtilily are to be prcscrvcd: 

1. As soil texture bccomcs lighter, and therefore coolcr, a hottcr 
fertilizer input is called for. 

2. As soil texture becomcs lighlcr it also becomes drier. Hcncc an 
increased (wctlcr) watcr input is rcquircd. 

3. As the fertilizer input bccomcs hottcr and drier, additional in- 
creases in watcr input (cooler and wcttcr) are nccdcd. 

4. More lubewell water than canal or shallow wcll watcr is nccdcd if 
thc soil and crop arc to be coolcd and wctwl adcquately. 

Thc relationship betwccn variation in thc humonl dispositions of in- 
puts and pcrccivcd crop and soil output statcs is illusuatcd in Figurc 2 for 
the production of winter wheal. Traditional what  may bc optimally pro- 
duccd, according to Nunaris, by sowing it  in hwvy soil, using manure 
and canal watcr. Such is said to assure balanccd growth and soil fcnility 
maintcnancc. Bccausc ofa  vaicly of situational factors, Chakpuris somc- 
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times plant in lighter soils. They note that lighter soils will exert cooler 
and drier effects on the crop than usually preferred. To overcome the ef- 
fect of thc added coolness, fanners indicate the nced for relatively hotter 
fertilizer inputs, that is, to use chemical fertilizers instead of manure. To 
overcome the effect of the accentuated dryncss of both the soil and chem- 
ical fertilizer, additional cooler and wetter water is called. Since tubewell 
water is not as effective a cooling and wetting agent as canal and shallow 
well water, rclativcly more floodings are needed if it is to perform its 
function. 

The relationships depicted in Figure 2 have, according to Nunaris, 
direct bearing on crop and soil outputs. Farmers may choose or be forced 
into situations of not achieving balanced growth. For example, traditional 
wheat may be grown in heavy soil with the use of urea. To farmers, it 
takes only two or three bags of urea (when not offset by an increased 
water input) to crcau: a situation for hyperactive crop growth. In such a 
situation, farmers suggested that yield would be quite abundant - 
grcater than in a ",balancedv growth situation - but the soil would be 
depleted of its fertility due to the advcrse heat and dryness gencrated by 
the chemical fertilizer. 

Inversely, lacking chemical fertilizer, a hrrner might have to use 
manure to fcnilizc his whcat crop in light soil. In such situations, say 
Chakpuris, the manure will not provide the amount of heat necessary to 
spur crop growth. Or as scveral farmers put it, "the sand will completely 
eat h e  manure. and still be hungry". Hypoactivity is thus expected - 
yield will be low, but the soil will be enhanced by the effect of the wet 
manure. 

The systematicity of these principles was tested by eliciting the re- 
sponses of 15 farmers to specific production situations. Fanners were 
asked to decide what quantities of three types of fertilizer - manure, 
DAP, and urea - would be appropriate to produce a balanced crop of 
wheat and maintain soil fertility in heavy, medium, and light soils. 
Farmers were then asked to judge how many floodings of canal water 
and tubewcll waLer would be needed for each specified situation. The re- 
sults, given in Table 2, indicate the means for the various responses. 
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Table 2. Attributed Variation of Inputs for optimala Production of 
Traditional Wheat 

Fenilizer Fldings  by water source 
. . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Soil texture Type @entityb Canal Tutewells 

Manure 7.1 3.1 4.2 
Heavy DAP 1.6 3.7 4.7 

Urea 1.1 4.4 5.5 

Manure 9.3 4.9 7.9 
Medium DAP 2.4 5.6 6.7 

Urea 1.8 6.3 7.5 

Manun: 10.1 6.8 7.9 
Light DAP 2.9 7.5 8.5 

a~plimal is defvled in terns of balanced growth and preservation of soil fenilily. 
b 
Quantities refer to bags of chanical fcnilizer or cadoads of manure per acre. 

Individual and group attributions concerning production situations 
accord consistently with explicitly stated principlcs of humoral agro- 
nomic relationships. Since urea is a hotter and drier fertilizer than DAP, 
somcwhat lesser amounts are needed to cause the samc humoral effect. 
Greater amounts of water are secn to be necessary to offset the increasing 
dryness of soil as it bccomes lighter in texture, and the increasing 
dryness (and heat) of the chemical fcnilizer. More tubewell water than 
canal water is consistcndy dccmed necessary to do this. 

The application of these principles is evidenced in actual production 
situations - that of HYV wheat, for example, which is grown in a wide 
enough variety of soil tcxturcs to allow for comparative analysis. Fifteen 
plots of land on which HYV wheat was about to be harvested wcre con- 
sidered. Details of the production situation wcre elicitcd from the farmers 
of those plots of land, and are indicated in Table 3. 

Patterns of humoral rclationships secm to hold for actual production 
situations involving HYV wheat As soil tcxture lightcns, greater quanti- 
ties of hotter and dricr fcrtilizcrs are uscd. Concomitant with this, water 
inputs are increascd. Although Nunari farm production may tend toward 
situations of balanced growlh and soil fertility maintenance, yield csti- 
mates for the diffcrcnt production mixes indicate that for farm ers "too 
much struggle" is not good for wheat, rcducing the quantity of crop out- 
put. That is, growing the moderately hot and dry HYV wheat in a 
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Table 3. Chakpuri Production Patterns for HYV Wheat 
Fo~tlllrsr 1np11l 

Iuturc ofplors flmdingr Wnure OAP Urea yield 

&Y. 5 4.8 3.4 1.6 2.0 50 
Medium 6 5.0 1.5 1.6 2.6 30 

Light 4 5.5 0.0 2.0 3.0 20 

Q-pics rdcr to bags of chemical fsnilirsr and cadoada of rmnurc. 
b 

Yield vna cstLnatd by farmen on the bask of stsnding emp nnd is computed in mvrrndrpcr kill.. 

very dry light soil using extremely dry feriilizer (urea) results in m much 
struggle for the crop output to be abundanr 

Hot sason production principles follow those of the cwl season 
save for one major difference. During the hot season soils are hot, not 
cold, and the lighter the soil texture the hotter the soil. Hence, during the 
hot season "there is no advantage in using chemical fertilizers on hotter 
and drier soils". Such use would "bum out" or "exhaust" the soil and, 
according ro farmers, call for inordinate amounts of manure and water in 
order to temper ihe soil and preserve its feriility. Thus in the hot season it 
is unnecessary to apply increasingly hotter and drier fertilizer inputs to 
increasingly lighter soil. Increased cooler and wetter water inputs for 
lighter soils would be expected. And if more chemical fertilizer were to 
be used, even greater amounts of water would be required. 

This pattern of relationships is illustrated in the hot season produc- 
tion of rice. Farmers were questioned on the details of their HYV rice 
production afler the rice harvest. The results for various production 
mixes arrar~ged by soil type are given in Table 4. 

In accord with humoral agronomic principles, there is a pattern of 
increasing water usage as soil texture lightens. Unlike the case for the use 
of chemical fertilizer and manure with wheat, there does not seem to be a 
distinct pattern of overall fertilizer usage with rice, nor a correlation of 
particular fertilizers with soil texture types. Noteworthy, however, is the 
covariance of urea and manure use, indicating perhaps the attcmpt to 
temper hot and dry crop nutriment with cool and wet fertilizer in order to 
avoid what are perceived as the dangers of "bum out" in hot season soils. 

Investigation of cotton and sugarcane production reveals sirnilat pat- 
terns of intcracting humoral relationships to those specified for wheat and 
rice production. In questioning farmers about their reason for altering in 
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Table 4. Chakpuri Production Patterns for HYV Rice 
Fcrtiliza input 

N u m k  of 

Typc of N u m k  tubswell ~ ~ 3 - d ~  

mil I C X C Y ~  o f p l m  floaiings Manure DAP Urea yield 

Ha? 7 IS 3.0 0.6 0.9 58 

MrdLrm 4 19 4.7 0.2 1.7 37 

Light 2 25 4.0 1.5 1.5 20 

qvantiliu nfcr to bags of ehcmicsl feniliza and canloads of manurc. 
b 
Yield was ascutlined by farmers upon hamest. 

puts the way they do, they arc quite explicit about such principles - cit- 
ing them as obvious, generally known, "natural" conditions of farming. 

HOT AND COLD AGRICULTURE 

Traditional wheat and rice are both cooler and wetter chan improved high- 
yielding varieties. Traditionally used manure is cooler and welter than 
newer chemical ferlilizers. Water from morc traditional sources - shal- 
low wells and canals - offcrs cooler and wetter effects than that from 
more modem tubewells. Diffcrcnces betwccn what might be termed the 
cool-wet and hot-dry forms of agriculture are apparent in the optimal 
production recipes of traditional and HYV wheat and rice as elicited from 
Chakpuri farmcrs. The modal recipes for thc production of traditional and 
improved staples are given in Tables 5 and 6. 

Comparison of the production recipes for traditional and HYV sta- 
ples reveals a cooler and wetter production mix for the former and a hot- 
ter and drier mix for Ule latter. The production of traditional staples tends 
toward hypoactive growth resulting in lower yiclds, as farmers readily 
acknowledge, but such production is also perceived as resulting in the 
maintcnancc, and cvcn enhancement, of soil fcrtility. Thc production of 
HYV staples tends toward hypcnctivity, allowing for far greater yields, 
but also soil fertility dcplction. 

Chakpuris scc advantages and disadvantages in both the cool and hot 
agriculture. The advantagcs of producing traditional variclics of staples 
arc lack of risk, the soil fertilizing function, and their perceived nutri- 
tional values. Cool agriculture is vicwcd as stable, nondynamic, non-hy- 
pcrcncrgizcd, and in agronomical terms, non-risky. Very little can go 
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Table 5. Input-Output Contrasts in the Optimal Production of 
Traditional and HYV Wheat 

Fearurn Traditional wheat pmducuon HYV wheat pmducuon 
7 traditional wheat U W1 HYVwheat HZ D2 

Fe&r manure C1 M U m  
DAF' 

W m  Canal water Tubewell water 
mld months C2 W mld months HZ Dl 
maleruemonth C1 W maleratemonth HZ Dl 

Soil heavy soil heavy rail 
mld mwths a ~3 cold manths CI DI 
modcrate month M Dl malerate month M Dl 

Recipe 7 canloads of manure; 2 bags of urea and DAP: 
3 flmdings of canal wawq 6 f l d g s  of tubewell water. 
planling in October-November, planling in October-November, 
harvesting in 6 months. hawesling in 5 months. 

Ou-e 32maundsMaa (2.841 kglha) SOmaundskih (4.595 kgha) 
soil enhaneannt!mainlenan soil depletionJmaintmanee 

Table 6. Input-Output Contrasts in the Optimal Production of 
Traditional and HYV Rice 

Fucurs 'Traditional tisc lWV ticepmduclia 
Iraditional wheat C2 W2 HYVzics M DL 

C1 M manure 
DAP 

water Canal watu can21 watu 
hamomhs M W2 hot m m l k  M W2 
moduate mafhs C1 W1 modmatemonths C1 W1 

Soil heavy soil heavy soil 
hnmcnlhs 1~ m hot m a t h  HI Dl 
moderato m a l h  M Dl modcratemonlh M Dl 

Rccipe 7 canloads of manure; 7 cartloads of mmurs; 
15 llwdings of canal warn, I bag of DAP: 
planting in Juns-July. 17 nmdings ofcanal warn, 
hawsling in 3 monUls planting in July, harvesting in 

Z~IRmonlha. 

O u m c  62maundrkil.a 71 maundskilan 
(5.698 kglhs) (6.525 kwh4 
soil &ancanenUmaintmance soil dcpledonJmainrmanee 

wrong, according to Nunaris, in traditional staple production mixes of 
this type. 

The seed and the cool-wct inputs associated with mditional produc- 
tion provide power and svength to the soil, supposedly performing ther- 
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apeutic functions. In facf Chakpuri farmers tind applications of manure, 
cooler and wetter seeds, and cool-wet water to be advantageous in nurs- 
ing back saline soils subjected to the debilitating effects of excessive heat 
and dryness. 

In addition, Chakpuri farmers and their wives argue that traditional 
wheat and rice are long-lasting energy givers - they are relatively cool 
and wet - providing nutritional power or strength over long periods of 
time. Several farmers claimed that in "the old days", they had to parrake 
of only two meals a day, if made from these staples. "Nowadays", sev- 
eral lament, three meals a day are required as the new HYV staples do not 
have the long-lasting power of the traditional varieties. 

Consistent with this view of the humoral properties of food made 
from traditional and HYV grains, housewives note that the new grains 
are hard to work with. Dough made from HYV wheat is seen as relatively 
less malleable (drier) and as requiring more kneading. HYV wheat bread 
is thought to be more apt to bum when cooking. Additionally, Chakpuris 
note that bread and rice made from traditional grains do not dry out as 
fast as that from HYV grains, and hence may be reheated for eating as 
"lcftovcrs" without adverse effects or loss of taste. Flat breads made 
from HYV grain are often judged to be incapable of being reheated, and 
were broken up and commonly fed to birds and other animals on the 
morning after their preparation. Finally, foods made from traditional 
grain are commonly said to be tastier than those made from HYV grains. 

In contrast to traditional grain production, the use of newer hotter 
and drier inputs to produce hotter and drier improved wheat and rice in- 
volves greater dynamism. Accordingly, Chakpuri farmers claim that 
HYV grains mature much faster than traditional ones - wheat one month 
faster, rice about two weeks faster. While the HYV grains are apt to re- 
sult in greater output in terns of quantity, they are thought to be more 
risky to produce because of the agronomical potcncy that goes into their 
production. There are "more chances of error", according to Chakpuris, 
as miscalculations in assessing input interactions can result in crop "bum 
out',. 

The growing of hotter and drier crops is thought lo deplete the soil's 
fertility. The use of chcmical fertilizers is said to provide quick, intensive 
energy (heat) to the soil, which spurs production, but over the long run 
may wear out the earth "like a woman who becomes old before her time 
as a result of having too many children". 

In order to prevent such "bum out" as a result of chemical fertilizer 
"intoxication". Chakpuri farmers speak of and act to temper the fertilizer 
input. This is done by several means: (1) restricting the use of chemical 
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fextilizer, (2) mixing chemical fertilizer use with manure application, and 
(3) using additional water. In auempting to temper the effects of chemical 
fertilizer, farmers face several problems. Large quantities of manure may 
not be available. Additional water costs money. Even if additional flood- 
i n g ~  are arranged, more problems may result. For example, Chakpuris 
say that floodings mean more standing water, and hence more insect 
pests. In order to combat such insects, farmers must spray with pesti- 
cide. But, for Chakpuris, pesticide is accorded an extremely hot and dry 
disposition: "A can[isterl of pesticide is equal to one hag of urea". Hence 
crops and land become even hotter and drier as a result of the pesticide 
input. Thcrefore, say farmers, it is then necessary to add more water to 
cool and kmper the crop, but this results in greater quantities of slanding 
water and more pests. 

Hotter inputs do, however, offer some advantages as Chakpuris see 
it. The geatcr y~elds of HYV wheat and rice offer Nunaris more grain for 
market as well as for intravillage seipi exchanges. Chemical fertilizer 
opens up lightcr cold season so~ls for cultivation and to some degree can 
substitute for manure when the latter is in short supply. And tubewell 
water makes available irrigation to land that otherwise would not have i t  

The hot agriculture is more energy and invcsmenl intensive, and as 
one farmer put it, the "new agriculture is like fire", expansive, dynamic, 
and risky. It is oriented toward hyperactivity and crop output The cold 
agriculture is mote conservative, both agronomically and economically. It 
is more slable and more oriented toward soil conservation. There are 
specific local conditions in Chakpur that would seem to promote such 
conservatism. Chakpur has a predominance of sandy soils - even those 
considered heavy are relatively sandy compared to other rcglons. 
Chakpuris also are heavily dependent on tubewells for irrigation. 
Furthermore, Chakpuris continue to have an adequate supply of firc- 
wood to fuel their hearths, and hence make full use of bovine manure as 
a fertilizer. Though they are sensihve to the perceived dangers of the hot 
agriculture, Nunaris do not see themselves as resisting it. Rather, they 
view its advantages and disadvantages in the context of their own agro- 
nomical framework and seek to exploit what seems to be beneficial. 
Chemical fertilizers, new HYV seeds, tubewell water, and pesticide are 
all accorded humoral dispositions, and thcir generally hot and dry prop- 
erties provlde a means by which they are conceptually accommodated, 
assessed, and utilized in purposive ways. In Chakpur those ways indi- 
cate a temperance of the new by the old, and hot-dry agriculture by the 
cold-wet agriculture. 
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Quite importantly for Chakpuris, the temperance involves the offset- 
ting concerns of crop output and soil fertility. The farmers who sewed as 
informants in this study were a relatively homogeneous group of small 
landowners, hence it is not possible to compare how landowners would 
compare to tenant farmers with regard to the prioritization or means of 
dealing with these concerns. Similarly, none of the farmers in Chakpur 
are at just a subsistence level of production, hence the pressures for 
shon-term crop production may not supersede more long-term interest in 
soil fenility. 

IMPLICATIONS 

While farmer production strategies may differ and normative orientations 
diverge, they do so in tcrms of a conceptual framework defined in terms 
of the indigenous agronomy. This cultural system is not predictive in it- 
self, although predictions may be generated in its terms. Farmers may 
pursue a wide variety of actions that make sense (to them) in terms of the 
meanings and relationships defined by this system. 

Attractive to Indus Basin Project planners aware of this was the idea 
that altempts at innovation could be designed in concert with the indige- 
nous agronomy to the extent that such innovation required the under- 
standing by and participation of Pakistani peasant farmers. Lacking com- 
parative studies, it is difficult to generalize beyond the Chakpuri data. 
Yet. eiven the statements of Pakistani aeronom~sts and another anthro- . - - 
pologist associated with the project, the Chakpuri case is not atypical, 
and sewed to indicate several ways in which the indigenous agronomy 
may be utilized for development purposes. 

Given the findings, new strains of HYV seeds that are perceived as 
being cooler and wettcr in effect might be expcctcd to have greater adop 
tion rates than those currently available. Similarly, the development of 
chemical fertilizers that may, in indigenous tenns, cool and wet the soil 
might be expected to have greater and more popular impact than those hot 
and dry fertilizers currently available, especially for summer crop produc- 
tion. And water resource development migh:ht, if the Chakpuri case is any 
indication, more popularly succeed if tubewcll water was perhaps chan- 
neled through canals or distys in order to pick up the coolness and wet- 
ness that would give it "power". The availability of such powerful water 
to temper hotter m d  drier inputs migh! stimulate the use of both HYV 
seeds and chemical fertilizers. In short, programs may be rationally de- 
veloped so as to allow for the promulgation of innovations in a form and 
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substance that accord with the meanings farmers attribute to their activi- 
ties. 

While institutional participation in the master planning process was 
unlikely for relatively poor illiterate peasant farmers, consideration of 
their agronomy could at least achieve some level of cognitive participa- 
tion. Ignoring or dismissing the reality of farmers being planned for does 
not aid in the formation of decision-making models that aucmpt to under- 
stand agricultural behavior. The economic planners on the project thought 
it advantageous to take into consideration the information systems of 
fanners and the terms of their agronomy in order to consmct models and 
programs that account for the motivation, intention, and goal-directed 
purposes of those involved. In short, the indigenous agronomy offered a 
framework for the analysis of decision making that could be articulated 
with other systems bearing on farmer behavior. Predictions about use 
and marketing patterns of fertilizer in relation to soil type could be made 
in the terms of the indigenous agronomy. Analyses of market incentives 
and restraints could be made in relation to production strategies cast in 
terms of h e  humoral agriculture. 

The use of the humoral agronomy as an indigenous system of 
knowledge also had consequences for agriculture extension programs. 
To Chakpuri farmers, extension workers spoke a strange language - the 
language of Westem biochcmisyy -that was meaningless in the context 
of the humoral agronomy. Several incidents in Chakpuri indicated that 
Nunaris thought extension workers and scientists ignorant about the 
"facts of nature". Chakpuris recognized such persons as powerful, but 
not nece!;sarily knowledgeablc. Perhaps, as has been the case with phar- 
macology in Pakistan (Said 1969). syntheses of indigenous and exoge- 
nous agronomical models are possible. If such is to be the case, exten- 
sion personnel may be able to better communicate if they know the lan- 
guage of the farmers, understand his agronomy, listen, and disseminate 
knowledge in its terms. 

Finally, cultural anthropology has a role to play in such efforts by 
investigating systems of meaning - such as the Chakpuri agronomy - 
that bear on development issues. The analysis of such cultural sysrems as  
systems of symbols and meanings would appear to be a particular contri- 
bution of the anthropologist, one that would not normally be made by 
any other social scientist. Such investigations, unlike perhaps those made 
by natural or applied scientists, are not made for the purposes of eithcr 
validating or invalidating indigenous knowledge systems. Rather, the cul- 
tural anthropologist aims at elucidating the shared understandings by 
which members of a society act. Anthropologists have been relatively 
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successful in doing this for systems of ritual (e.g., Turner 1969). 
mythology (e.g., LBvi-Strauss 1969). kinship (e.g., Schneider 1968), 
and stale drama (e.g., Geenz 1981). In this case, such an attempt is di- 
rected toward understanding the cultural construction of the more mun- 
dane but no less symbolic domain of agronomy. That agricultural activi- 
ties are symbolically constituted does not ~ l e  out economic, political, 
demographic, and other forms of analysis; to the conlrary, it requires 
them, for a cultural understanding of any phenomenon is not the only 
goal of its investigation. Yet it is a unique form of analysis that cultural 
anthropologists have to offer, and it is one that concerns how action 
makes sense to those who engage in it - whether that action be wor- 
shipping a spirit or growing a plant. An anthropology of development 
that reduced "culture" to the mechanical reflection of "actual", "real", or 
"practical" behavior does so at the risk of both promulgating ethnocen- 
trism and denying one of the more important concepts that anthropology 
can uniquely claim as its own. 
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NOTES 
1. Pakirttan's population grew from 47 million in 1961, to 62 million in 
1971, to an estimated 84 million in 1981, representing average annual in- 
creases of approximately 3.2%. At the same time, loss of surface w2ter 
due to the Indus Waters treaty accounted for 32 thousand million m or 
about 16% of Pakistan's available surface supply. Average rainfall is 
mainly in the 100-600-mm range in the Basin, and offers an undepend- 
able irrigation supply. In addition, fully 46% of canal command area suf- 
fers the effects of salinity (cf. Johnson 1979: 14, 53, 75, 88; 
Government of Pakistan 19785). 

2. Prior to the green revolution era Pakistan's outlays for agricultural 
development were relatively small, representing 6% to 7% of the budgets 
of the six-year (1950-56) plan and the rust five-year plan (1955-60). The 
proportion of funds for agriculture doubled in the second (1960-65) and 
third (1965-70) five-yea plans. Expenditures for infrastructural devel- 
opment -- water, power, transportation, and communication - have 
remained relatively high at bctween 35% and45% of budget. While total 
funds for agricultural and infrastructural development continued to in- 
crease in absolute amounts through the 1970s. the pcrccntage of funds 
devoted to agriculture had declined to bctween 8% and 10% by the end of 
the decade (cf. Johnson 1979: 42-45; Akhtar 1976:326-342). 

3. The emphasis in agricultural development expenditures has been on 
government subsidies for the use of modem innovations, particularly 
chemical fertilizer. In 1976, for example, subsidies for the purchase of 
chemical fertilizer accounted for almost half of an agricultural budget of 
770 million rupees. Almost 23% was budgeted for plant protection and 
7% to storage facilities. Less than 4% was dcvoted to research and less 
than 3% to enhance agricultural credit funds. Seed development is in- 
cluded in the research budget and tubewell subsidies in the water budget. 
Funding for agricultural extension activities was miniscule (cf. Akhtar 
1976:335-342). 

4. Advances from 1965-66 to 1972-73 in the adoption of HYV seeds, 
use of fertilizer, and overail productivity of staples were much more dra- 
matic than in the ensuing seven-year period. Quite revealing is the lack of 
change in the yield of HYV crops themselves since the mid-1960s. 
Average yields of HYV rice (at 1.950 k@a) and HYV wheat (at 1,650 
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kg/ha) have remained relatively stable since they were first introduced 
(cf. Government of Pakistan 1978, 1972). 

5 .  In Pakistan most writers on the humoral system regard Ibn Cinna 
(Avicema) as its master, and his book, the Qancon [Canon] of Medicine, 
as its text. Both English (e.g. Shah 1966) and Urdu (e.g. Qarshi 1974) 
commenraries refer to Roman (Galenic) and Greek (Hippocratic, Ionian) 
sources. There are linkages with Ayuwcdic systems of mcdical diagnosis 
and pharmacological treaunent (cf. Said 1969; Leslie 1976). The non- 
medical application of humoral theory in south Asia is evidenced in the 
fields of magic, astrology and exorcism (Shurrecf 19731, metallurgy 
(Mahdihassan 1976), and political sociology (Fazl 1975). Funher afield, 
humoral theory was applicd to architecture by Persians (cf. Ardalan 
1973) and to anthropology by Europeans (cf. Kant 1974). Foster (1967) 
and others have reported its use in Latin America, and atomized vestiges 
continue in American folk usage. 

6. Pakistani and Wcstern physicians have suggested various correlates 
of humoral properties in terms of Western biology, chemistry, and 
physics. In one view, heat is regarded as a substance, akin to the me- 
dieval European notion of calorie. Of ten allopathically trained physicians 
in Karachi, six idcntificd cholcstcrol as the hcat substance, and two sug- 
gested a form of distilled scmcn. Other general views associate hot with 
protein, wet with the presence of fats and oils, dry with their absence, 
and cold with citrus fruits and green vegetables. Siddiqui (1969) associ- 
ates nitrogen-based alkaloids with hcat and dryness, sulphur compounds 
with hcat and carboxyls, and Icrpanics with coolness. The interpretation 
adopted here is more consistenl with Chakpuri discourse and is closer 
perhaps to notions of energy and matter in Western physics. As such, the 
calorie, as a unit of energy expenditure, is also somewhat associated with 
heat levels in the humoral system. 

Humoral properties are not generally associated with temperature. 
An ice cube, for example, is commonly said to be hot. Nor should hu- 
moral h a t  bc confused with the "heat" of spiciness. The hot spices used 
as a popular seasoning mixture in south Asian cuisine are considered hot 
because of their humoral propcnies, not because of the spicincss. 
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NOTES ON THE 
EXPERIENCE OF DROUGHT 

PERCEPTION, RECOLLECTION 
AND PREDICTIONS 

L.P. Bharara 

The incidence of drought in arid and semi-arid regions has received atten- 
tion from various angles. Generally, it has been studied as a natural 
calamity creating economic, social and physical disturbances, and the 
major topics have been its definition, its causes and effects, and the ad- 
vantages and disadvantages of various relief measures and policies. The 
present study seeks to add a dimension to thcse studies, in a form that 
may be characterized briefly as a contribution to the ethnoscience of 
droughts. This chapter investigates the memory of drought over a period 
extending back to the limits of living memory in selected villages in west- 
ern Rajasthan. An attempt is made to add to our understanding of how 
memory works in a cultural system which includes the synoptic percep- 
tion of past droughts as all-encompassing phenomena - a perception on 
which is based the expectation and prediction of droughts to come. The 
matcrial rakes on additional significance from the changing context of 
drought, in consequence of population growth, technological develop- 
ment, and economic and social change. 

It is easy to forget that the categorization of phenomena as, for ex- 
ample, climatic, biological and social, though convenient and useful, is 
an arbitrary product of a particular intellectual tradition. In some social 
situations, such as Rajasthan village communities in western Rajasthan, 
where these companmentalizations of knowledge are not so automatically 
made, drought is not simply the dearth of rain (though everyone knows 
that rain would remove it) - it is the total quality of life, including, be- 
sides weather, animal bchaviour and social relations. 

The material presented in this chapter shows drought as a pathologi- 
cal condilton that rccurrcnlly afflicis rural society in western Rajasthan. It 
represents memory as the ad hoc ordering of rccollcctions and their 
common sense rationali7ation in the form of sayings. The value of this 
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material should not require explanation; it is a key to understand the cop- 
ing mechanisms and potential reactions of a rural population, which 
(despite cenain distinctive aspects of Indian society) must be to some ex- 
tent representative of a large proportion of the populanon of the world's 
drylands, to the droughts which are often harb~ngers of the scvercr and 
longer term process of desenification. 

RECOLLECTION 

The correlation between the farmers' recollection of past hmesls and the 
record of actual rainfall in westem Rajasthan is vcry close. Living mem- 
ory of the nature of previous years extendcd as far back as 1899 with 
substantial agreement. Each year was remembered in tcrms of zamana, a 
unit of measurement mainly for the kharif harvest. Full zamana is Olc 
level of production expaled, given sufficient water. The classification of 
the years from 1899 to 1978 is given in tcrms of remembered zamana in 
Tables la  and lb. (Informants actually talked in terms of annas - the old 
one-sixteenth division of the rupee. Annas have been translated into per- 
centages for convenience.) Out of 80 years 58 were perceived as drought 
or severe drought (up to 25% zamana): five were mild drought (25-5070 
zamana); five were average (50-75% zamana); and twelve were good or 
surplus years (75-100% zamana or more). Each decade witnessed from 
six to nine severe drought ycars, from one to three good years, and 
hardly'one average or "normal" year. It is worth noting that the high av- 
eragerainfall for years of severe drought in Table lb  shows that zamana 
corielatds not with amount of rainfall alone but with a combination of 
amdun~;timing and intensity. In this connection it is worth remcmbcring 
that we have no direct record of one particularly significant indicator of a 
bad y @ ~  - the extent of damage from flooding. 

:&ollection did of course vary. Generally, food producers - farm- 
ers and pastoralisls - scored bettcr than mcmbcrs of non-food-produc- 
ing caste groups, though no significant variation was evident in relation 
to mild drought or "average" years. Much of the variation altogcthcr 
arose from factors such an uneven spatial distribution of rainfall, land 
holdings, fallow, and herds. 

The basis of the memory of drought years can be relatcd to various 
factors. Earlier disastrous years i 1812-13, 1868-69, 1877-78, 1791- 
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Table la.  Correlation of Rainfall Records and Recollection 
of Zamana: By Year 

Rainfall Data 
Ycar Rainfall (rnrn) Zamana(%) 

at ncarcst 

18Y9 
recording station 

- 
1900 0 - 
1901 205.99 

1a1 
1902 193.50 

0 

1903 
0 

1904 
461.36 
331.00 

20 
1905 79.50 

20 
1906 274.83 

0 

1907 
20 

1908 
443.50 
644.00 

20 
1909 504.00 100 
1910 339.85 60 
1911 230.83 20 
1912 307.85 20 
1913 75 
1914 

131.32 
243.33 

10 

1915 
10 

1916 
322.83 
462.30 

10 
1917 806.50 

1U3 
1918 62.99 0 
1919 236.70 

0 

1920 172.97 10 
1921 191.30 25 
1922 50 

1923 
313.70 
399.30 

10 
1924 198.37 25 
1925 177.55 25 
1926 304.80 0 

1927 323.90 
1 0  

1928 468.90 
10 

1929 426.50 0 
1930 327.90 50 

1931 246.88 
0 

1932 180.34 25 
1933 403.35 10 

1934 377.90 100 

1935 
0 

1936 
229.62 
304.40 

0 

1937 
0 

1938 
334.80 
165.86 

0 

1939 111.76 0 

1940 454.10 0 
1941 150.60 103 

1942 514.30 0 
1943 278.13 103 

1944 382.80 50 
1945 345.44 

25 
25 
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Table la. (Continued) Correlation of Rainfall Records and 
Recollection of Zamana: Uv Year 

Rainfall Data 
Year Rainfall (mm) -(%) 

at ncarcst 
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Table Ilb Correlation of Rainfall Records and Recollection of 
Zdmana: Dy Percent Zamana 

Mean annual Mean Years 
rainfall(mm) zamana 
(at ncarest 
station) 

7 248.50 Vlb 
(severe drought) 1iP1i;3'd, \:&I$, 

37. 38. 39: 1941. 48: 1951. 
52. 54. 57. 59: 1960. 63. 68, 
69,; 1972.74. 

25.50% 353.82 48% 1921.29; 1943.47; 1978. 
(mild draught) 

50.75% 441.62 65% 19W. 1912; 1956: 1967: 1973. 
(averar:e) 

92 -were cited by a few old men on the basis of inherited information. 
Somesevere droughts and famincs, like 1899,1901,1918, 1959,1960, 
1968 and 1969 wcrc rcmcmbcrcd with accuracy due to reinforccmcnt or 
feedback from documentation of migralion, mortality, desertion of vil- 
lages, or scarcity of grain, watcr, and foddcr in sources such as the 
Rajpuma gazctlccrs and State Administration and Famine Commission 
Reports. Thcre was also a clcar folk mcmory of good years in 1900, 
1908, 1916, 1926, 1933, 1940, 1942, 1950, 1953, 1958, 1961 and 
1970. For cxamplc, cvcryone knew that in 1940 the rains had continued 
till thc month of Asoj (Scptcmber-Octobcr) and the moth harvest had ex- 
celled all, rccords, that a record bajra crop had bccn rccordcd in 1961; and 
that in 1921 the bajra crop had spoiled as a rcsull of additional late ninrall 
but moth (T'haseolus aconitifolius) production had cxcclled. 

There was an overall tendency to exaggerate the severity of the 
droughts as they reccdcd into thc past, cspccially on thc pan of food-pro- 
ducers. Morcovcr, earlicr droughts wcrc associated with not only lcss 
rainfall, but more intense storms, more soil erosion, shifting dunes, morc 
crop losses, migration, livestock mortality, dcscrtion of villages, as well 
as the lack of molorizcd transport, drinking watcr, and drought-resistant 
crop variations. On the othcr hand, thcrc was a gcncral awareness that 
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population lcvcls wen: lowcr, that there was lcss crop disease, that joint 
houscholds were more cohcsivc and resistant to ccnuifugal forces, that 
vegetation was dcnscr, and that land was more often fallowed, so that the 
effects of droughts wcrc not so immcdiatcly disastrous, despite thcir in- 
tcnsily, because of the grealcr margin bctwccn exploitation Icvels and 
carrying capacity, and possibly also bccausc of grcatcr social cohesivc- 
ness. 

Discussion of the causes of drought in Rajasthan ranges over a vari- 
ety of factors from climatic and biophysical to social and religious. 
Although most informants rcfatcd the occurrcncc of drought primarily to 
physical factors such as changcs in wind dircction, cloud covcr, frc- 
qucncy and inlcnsity of storms, and thc ovcrall quality of cold and hot 
seasons, many emphasized thc rolc of bio-physical factors such as dc- 
cline in forcst and vcgctation cover, incrcascd wind crosion and shifting 
duncs, and silting of village ponds. Thcrc was a gcncral consciousncss 
that h u h  activities lay bchind thcsc natural factors, particularly indis- 
criminate cutting for fucl and construction, ovcr-grazing and lopping of 
uccs for fodder, but considcrablc emphasis was also given to supcrnatu- 
ral and moral factors such as luck, apathy, immorality and revcngc of na- 
ture. 

In discussion of the effccts of drought most pcoplc first cited eco- 
nomic disordcr, Cailurc ofcrops, loss of livestock, rcduction in thc value 
of asscts, and forccd sale. But thcrc was only slightly lcss emphasis on 
social disordcr, migration, thc failurc of instilutions, disintegration of 
social groups and of houscholds. 

Drought continues to be sccn as a form of instability or disordcr in 
both the natural and thc moral wodd. But the contcxt of instability has 
changed. Pastoralists may migratc long distances in search of land for 
grazing in a drought ycar and, although carlicr thcrc was enough vacant 
territory to absorb thcm, now farmers complain that they not only cxhaust 
limited water and grass rcsourccs, but also dcsuoy thc standing crops, 
disrupt soil conscwalion mcasurcs and crcatc conflict. 

The problcms causcd by the instabilily havc become more complcx, 
not only bccausc of lhc incrcascd dcnsity of thc population but bccause of 
rcccnt swio-economic changcs (scc also Malhoua and Mann 1982). For 
cxamplc; symbiosis of food-producing and occupational caslc groups has 
bcen disturbed. Mcmbcrs of occupational caslcs such as potlcrs, lcathcr- 
workers, oil-prcsscrs, and rchilcrs, have now acquircd land and bccome 
partially dcpcndcnt on cultivation, and have lhus lost flexibility. While 
individual cnfLsmcn may havc gaincd flcxibility lhmugh economic divcr- 
silication, in many cascs thc crafts have gone into dcclinc. Joint house- 
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holds havc brokcn down into nuclear households causing greater pres- 
sure on scarce resources by division and fragmentation of propcny. 
Participation in social events has narrowcd from thc community at large 
to the srnallcr cxtcndcd kinship group. Thcre has been general dccrcasc in 
family solidarity and incrcasc in conflict, tension and insecurity. During 
the drought of 1968-69 people sold land, livestock, ornaments, houses 
and household aniclcs, and the jajmani or aat systcm of payment m kind 
or cash bctwecn caste groups for scrviccs rcndcrcd was disrupted, with 
the rcsult that the existing Ucnd of socio-economic change was accclcr- 
atcd. 

As thc social and cconomic contcxt of drought has changed, so has 
its mcaning. Thc changc in mcaning is more difficult to rcconslruct. But 
it is worth noticing lhat many bFophysical cffccts rcportcd irom rcccnt 
droughls dcrivc from the rcsponscs of thc wcakcr scgmcnls of lhc popu- 
lation. For cxamplc, particular lrccs and shrubs (khcjri - Prosopis 
cineraria - for fucl,phog - Culligonwn pologonoides - for charcoal, 
banwarli for tanning, kumi'~af for churns) wcrc cut and sold in largcr 
quantilics. 

Although ihc contcxt of thc cxpcricncc and rccollcction of drought 
has bccn changing, thc drought lorc prcscnted in ihc ncxt section may not 
bc changing in thc samc way. I1 is likcly, howcvcr, that iL3 usc is chang- 
ing. By analogy with cquivalcnt proccsscs clscwhcrc it might bc cxwted 
that this lore will gradually hc rcgulatcd to the cpistcmological status of 
supcrstition, but (as wc also know from clscwhcre) such a changc in the 
form of knowlcdgc docs not provc a change in lhc manncr of thinking. 
Thc study of this type of lhinking can bc cxpcctcd to lcad lo a batcr un- 
dcrsmding of non-scicntilic thought gcncrdlly 

PREDICTION 

Prediction of thc naturc of the coming ycar is considcrcd a traditional 
skill. Its origin is traced to thc thirtccnthcentury, thc timc of thc Rajpul 
sccr (pir) Harbuji Sankhla, who was Jagirdar of a villagc in Phalodi 
lchsil in ccntral Rajaslhan. Harbuji Sankhla is said to havc observed 
birds and animals - which implics that they wcrc assumed to bc in somc 
way closer to thc physical proccsscs of nalurc - in ordcr lo find ways of 
prcdicting droughts. Bccausc of his succcss thc skill lo predict bccame 
thc monopoly of the Rajput caste, somc of whom cultivatcd it in each 
gcncralion. Thc predictor was considcrcd to bc divincly guidcd. From 
the day of conception a Rajput mothcr would makc thc pious inlcnl to 
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rear her child as a prcdictor. Throughout pregnancy, each day she would 
put water in a pitcher by a tree where particular birds could drink from it. 
On binh a male child's first drink was taken from that pitcher. If the child 
survived, he was bclicved to command thc languagc of the local birds 
and animals and became a sugni, an omen sccr or prcdictor. 

Wilh lhe social change of the last few dccades the cast monopoly of 
drought prcdiclion has dissolved. Now the lore concerning drought pre- 
diction is a matter of general d~scussion and effort. It is bascd on obser- 
vation of simple qualitative changes in climate and vegetation and bc- 
haviour. Argumcnls from Western science have no apparent impact on it. 
In the form of a collection of sayings it is widely uscd as a guide for the 
coming year. These sayings constitute a type of ethnographic material 
thal lends itsclf to structural analysis. Hcre, howevcr, the aim is simply 
to demonstrate their function in rationalizing a holistically pcrecived real- 
ity. Reality and rccollcction havc bccn correlated above in relation to pre- 
cipitation figures. Hcre the question of reliability is ignored and the focus 
is directed instcad to the synoptic nature of common-scnsc rationa1ii.a- 
tion. 

W i n d s  

(i) Savan men suryo cale, bhadurvepurvai 
asoj men pichvaha cale, bhar bhar gara layi. 
If thc northwcstcm wind blows in Savan, the eastern wind blows in 
Bhadun, or the westcm wind in Asoj, they bring carts full of grain. 
(ii) Jad bahe hah hava kun 
banjara lade lun. 
When the southwcstem wind blows, the Banjaras load salt. 
(iii) Nada tankan balad bikuvan 
tu mat cale adha savan. 
0 castern wind, who cause people to hand up the rope that fastens the 
yoke and to sell the ox, don't blow up to mid Savan. 
(iv) Jeth bitipehliparva, karhak ambar haren 
asad savan khet sukho, bhadur huve birkha kare. 
Thunder on the first day after the end or Jcth mcans two dry months and 
no rain bcforc Bhadun. 

Stars 

(v) Diva biti pancmi, som, sukar, guru mu1 
dank knhe he bhahli. nipaje satun tu1. 



Notes on the Experience of Drought 73 

On the fifth lunar day after the Divali holiday, if mu1 (an astrological po- 
sition of the moon) falls on Monday, Thursday or Friday, thcn the 
Brahmin says all the seven grains will grow. 
(vi) Sudi asad men budh ko uday bhayo jo pe~h 
sukra as sawn rahe maha kal ava rekh. 
If Mercury is seen rising in the bright half of the lunar month of Asad, or 
if Venue is sinking in Savan, a great famine will occur. 
(vii) Jedr badi dasmMZ1 divas je saniscar hoy 
pani hoy no dharan men birala jiven koy. 
If Saturday falls on the tenth day of the dark half of Jeih, then: will be no 
water on the earth and only a few people will remain alive. 

Cloud's 

(viii) Titar pankhi badali, bidhava kajal rekh 
a barase a ghar kare, in men min no mekh. 
Clouds with wings like a partridge, and a widow with kohl in her eyes, 
bring rain, without doubt. 
(ix) Savm surangi khejri, kati biranga khet 
savan birangi khejri, kari suranga khet. 
I f  the Khejri is colourful in Savan, (he liclds are colourlcss in Kati. If the 
Khejri is colourlcss in Savan, thc fields will becolourful in Kati. 

Animal Behaviour 

(x) Din mensyal sabad jo kare 
niscay hi M halahalpade. 
When the jackal howls during the day, a great lamine is ccmin. 
(xi) Agam sujai sandani duade thalan apur 
pag  pa^& baise nahin, jad menhavan har. 
The she-camel knows bcforchand and runs to and fro. She stamps her 
feet and will not sit when rain comcs. 
(xii) Cidi nahave dhul men, lo pani ave jal men nahave cidakali, lo pani 
jave. 
When the sparrow bathes in the dust the rain will come, whcn the spar- 
row bathes in the watcr the rain will go. 

Social Relations 

(xiii) Akha~ij duj !ii ren je a c a d  jace sen 
kacak bic mange na~h  jay ro janije kal subhay 
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ham kar dey nate nahin b y ,  mane sahijamano hoy. 
Thc night before the Akhatij fcaival in March, if one should go suddenly 
to a friend's housc and ask for something and it is rcfuscd, thcrc will be 
famine. If hc givcs gladly the year will be good. 
(xiv) Pag pungal, sar merta, udraj bikaner 
bhulo cukojodhpur, thavo jaisalmer. 
Fect in Pungol, hcad in Mcrta, stomach in Bikancr. Faminc may movc to 
Jodhpur, stay in Jaisalmcr 

This small collection of sayings illuslratcs a conccrn with rationalii-a- 
tion of out-of-the-ordinary cvcnts or coincidcnccs such as wind dircc- 
tion, thundcr, asuological coincidcncc, cloud formation, animal and bird 
behaviour and social rclations, as wcll as the symbolization of drought in 
the intensification of thc salt uadc, empty grain cats, idlc yokes, the sale 
of animals, and social monslrositics such as a paintcd widow, and finally 
personalization and personification of faminc sprawlcd across the 
drought-pronc region. In discussion thc samc informants citcd many 
more cxamplcs of similar idcas, somc of which arc wcll known cultural 
preoccupations such as asuological coincidcncc, othcrs ihc.occupational 
conccrn of farmcrs such as unscasonal natural phcnomcna. The overall 
contcxt is dcfincd by an cxamplc that givcs a pcrspcctivc beyond the 
prospcct of thc immcdiatc y m  7 famincs (ka[f, 27 good years (zamana), 
63 poor ycars ( b r a  kaca), and 3 disastrous ycar (ghisan) -which fits 
vcry closely with thc tablc of actual years. 

This material is of coursc the typc that is usually classilicd as supcr- 
stition and although cvcry cffort && madc to collcct it from what~was 
generally acceptable across thc spccuum of cask, agc, and scx diffcrcn- 
tiation in the communities Ludicd, this samplccan realistically beclaimcd 
only as characteristic, nthcr than rcprcscntativc. It is ncvcrthclcss impor- 
tant bccausc it dcmonslratcs thc ways of thinking which may be assumed 
to be closely rclalcd to the khaviour pattcrns which programmes of eco- 
logical managcmcnt and economic dcvclopment sct out to change - 
oftcn unsuccessfully. 

Much of the malcrial- though not all -also falls undcr the hcad- 
ing of common scnsc (cf. Gccn;! 1975). 11 appears to dcrivc from ad hoc 
rationalization which gcncntcs mlcs of thumb, and though arbitrary from 
the point of vicw of scientific argumcnt, is sclf-pcwtuating. It is impor- 
tant to note that it is also functional, in thc scnsc that it gocs towards sat- 
isfying the need for ordcr. It scrvcs to ordcr cxpcricncc and guide expec- 
tation. Scicnce can ncvcr adcquatcly satisfy that nccd at the lcvcl of cv- 
cryday thought - thcrc is too much ihat scicncc docs not adcquatcly ex- 
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plain, and many or its cxplanations are bcyond the grasp ofpcople olhcr 
than profcssionai scicntisls. Faith in scicncc and in technology, which is 
spreading and increasing, tends to takc ovcr from this type of common 
sense rationalization, oftcn by discrediting it before replacing it. To rhc 
cxtcnt that thc ordinar). man ha$ a limited gra.p of scientific explanation 
hc probably suffers somc anomie as a rcsulr of this rctluction or weaken- 
ing of ordcr caused by rhc spread of scicncc. But judging from Wcstcrn 
cxjxricncc, faith in scicncc and technology ncvcr cntircly supplants this 
common scnsc or cntircly changcs this way of thinking. Insofar as this 
way of thinking survives, i r  dcscrvcs marc scrious and morc intcnsivc 
study. 
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NOTES 
1. The data dcrive from studics carricd out in 1977 in selected villages 
in central Rajasthan, including two pastoral villages, Rohini and Bhojas 
in Nagaur tehsil (district), and a dry farming village, Rohina in Joyal 
tchsil, Nagaur district, bcsidcs various villages of Jodhpur district, 
specifically of Shergarh tchsil, which wcrccovcred in the process of rou- 
tine socio-economic surveys. All of these may be considcrcd typical 
Rajasthan "dcscrt villagcs". Fieldwork consisted of participant O ~ S C N ~ -  

tion, intcnsivc intcrvicws and a field schedule containing open-ended as 
well as fixcd rcsponsc questioning relating to social status, household 
composition, pcrccption, mcmory and prcdiction of drought and its ac- 
companiments. In addition, data on oral tradition, valucs, and bclicfs 
were collcctcd through informal and oftcn group interviews. All the 
households of the selected villages wcrc suatificd on the basis of caste 
and from each caslc stratum about 10% of the houscholds wcre sclcctcd 
for intcnsive intcmicwing by a mcthod of simple random sampling. 
Empirical investigations of drought prediction wcrc made in Rohini and 
thcn supplcmcntcd with data collcctcd from othcr villages. Hcre the 
sample includcd hcads of houscholds belonging to rcprcsentativcs of 
subcaste communities. Thc agc range o l  sample hcads of households in- 
cluded young (15-34 ycars), middle aged (35-54) and aged (55 up- 
wards), all of whom had expcricnccd frequent droughts in the area. In 
this type of sampling (sometimes rcfer~cd to as "availability" sampling), 
which may be the only practical method of obtaining rcspondcncs, the in- 
vcstigator attempted to relate as many cases as possible to questions of 
iheorcticd inlcrcsts. 

2. Local and equivalent English months are: 

tlindi lunar months 
(with selcctcd variants) 

1.  Chelra 
2. Baisakh 
3. Jyestha, Jeth 
4. Asadh 
5. Shravan. Savan 
6.  Bhadrapad, Bhadun 
7 .  Asoj 
8 .  Kartik, Kati 

English calender 

March-April 
Awl-May 
May-June 
Junc-July 
July-August 
August-Seplcmbcr 
Seplcmber-October 
Octobcr-Novcmbcr 
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9: M i g h a r  
10. Pos 
11.Magh 
12. Phrnlgun 

November-Dccember 
Dccmber-January 
January-Februilry 
February-March 
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PERCEPTION OF AND 
AGliICULTURAL ADJUSTMENT 

TO FLOODS IN JAMUNA 
FLOODPLAIN, BANGLADESH1 

Bimal Kanti Paul 

INTRODUCTION 

Annual flooding in Bangladesh plays an important role in the agriculture 
of the r:ountry. A numbcr of crops grown in the monsoon period, 
particularly rice and jutc, cannot flourish without flood water. It supplies 
the moisture and fertility (silt) to the soil that are vital to crop production. 
Over thc agcs, the Carmcrs of Bangladesh have s~~ccessfully adapted their 
life-stylcs and agriculturc to the annual f l d i n g s  that commence and re- 
cede in due time and attain normal height. Any major fluctuation of 
floods with regard to timing, duration, and magnitude causes widespread 
damagc to crops and propcrtics and sometimes to animal and human 
lives. The agriculture of Bangladesh is, thus, both flood-dependent and 
flood-volncrable. 

A govcrnmcnt report published by the Bangladesh Bureau of 
Statistics (1978) showed that over the previous 16-year period (1962- 
1977) floods caused an average annual loss of rice production of 
427,000 tons. Bangladesh, a food-deficient country that has to import 
1.5 million tons of food every year (Islam 1981). cannot sustain this r e  
current loss. As a result, flood and flood control have become crucial is- 
sues in Bangladesh. Over the last three decades, the government has un- 
dertaken varied projects to prevent flood damages such as the construc- 
tion of embankments and dams and the improvement of river channels by 
dredging. These government projects, however, dcal with the problem of 
flood and flood control at the public levek no attention is paid to what has 
happened, what is happening, or what will happen at the private level. To 
date, only two empirical studies (Islam 1980; Ralph 1975) have been un- 
dertaken in Bangladesh on this aspect by individual initiatives. In order to 
better assess the complcx problem of flood and flood control in 
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Bangladesh, more attention nccds to be given lo the individual, especially 
when the level of national flood damages remains enormous in the face of 
public expenditure for flood control (Islam 1980). Moreover, an undcr- 
standing of how individuals have adapted to and are affected by floods 
may suggest new and less costly ways of reducing flood damages. 

This study is an attempt to develop flood hazard research in 
Bangladesh. It focuses on farmers inhabiting the Jamuna floodplain in 
Bangladesh, particularly their perceptions of and agricultural adjuslments 
to floods. Before dealing with the findings of the research, the study out- 
lines briefly the cropping season of the study villages as an aid to undcr- 
scanding the relationship betwccn crop and flood. 

METHODOLOGY 

Four adjacent villages - Pao Kolaha, Kutubpur, Bahadipur, and Pakutia 
(West) - in the Jamuna floodplain of Ghatail thana (smallest adininism- 
live unit in Bangladesh), Tangail district (second largest admin~suative 
unit), were selccted for the present study (Figure 1). The villages to- 
gether have 733 households with a total population of 4250 in 1978. 
Jhinai, a small river, forms the north and western boundary of the vil- 
lages, and the nearest large river, Jamuna, flows 12 miles west of the 
study area. The occurrence and severity of floods in the study villages 
usually depend on the extent of the rise of watcr level in the river 
Jamuna. Due to their distant location from the major rivcr and the rcla- 
tivcly moderate local relief, the study villages are subject to modcrate an- 
nual flooding and thus form part of a medium hazard zone. 

Two important considerations led to the sclecdon of the study area. 
First, the author, native to the locality, has considerable knowledge of 
floods in the area. Second, the study area was selected from a medium 
flood-hazard zone because there has been no systematic study of farmer's 
perception and range of adjustments to floods in such a zone. Empirical 
studies done in Bangladesh in the tradition of natural hazards research 
developed by Burton, Kates, and White (see Parker and Harding 1979) 
were based mainly on sample villages located in the high har/.ard zone. 
Islam and Khan (1974) and Ralph (1975) suggested the necessity of 
looking at a number of villages subject to a range of flood experiences. 
This kind of study, they observed, would present a clearer idea of lhe 
range of flood perception and adjustment, therefore providing a better 
basis for understanding the flood problem in Bangladesh. 
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The present study is based on both ficld observation and intensive 
interviews. The formcr includcd collection of relevant information 
through informal group or private discussions. The inlcrvicws included a 
survey conducted in May-Junc, 1978. For this purpose, 15 percent (78) 
of the total heads of household (518) having cropland were sclcctcd ran- 
domly and intervicwcd with the hclp of a questionnaire. 

CROPPING SEASON IN 
THE STUDY AREA 

Agriculture in the study villages, as in most regions of Bangladesh, is 
crop-oricntcd. A varicty of crops arc grown in diffcrcnt agricultural sea- 
sons and undcr diffcrcnl physical conditions (especially rainfall and clc- 
vation of land in rclation to thc flood lcvcl). As clscwhcrc in Bangladcsh, 
three distinct but partly overlapping cropping seasons can be recognized 
in thc study arca. Thc Rabi crop scason cxtcnds from late November or 
early Dcccmbcr to March or April (Figurc 2). Although nearly 15 pcrccnt 
of the cultivatcd land is cropped in this scason, many crops are grown 
with or without irrigation. Boro ricc, both local and high-yielding vari- 
eties (HYV), is the principal crop of thc season, cultivatcd mostly in 
lowlands, which stay wct during thc dry scason or can bc irrigated. This 
ricc accounls for ncarly 10 pcrccnl of thc total cmpland. Othcr crops - 
such as pulscs, oilsccds, whcat, barlcy, wintcrvcgclablcs, potatoes, and 
tobacco - arc also grown in this scason. Thc formcr four crops arc 
gcncnlly cultivatcd in thc lowlands, the latter thrcc in thc uppcr-middlc or 
high land. 

The Bhadai, or Kharif, scason bcgins with scattercd rains in late 
March or early April and lasts until thc cnd of August or early September 
(Figure 2). Jute and atis ricc (local and HYV) arc the two importan1 crops 
grown in this scason. Thcy arc generally sown in rclativcly highcr lands, 
since cxcessivc rainfall or floodings is harmful to young aus and jute 
plants. 

The Aghani, or llaimanlic scason, which roughly corresponds to the 
late monsoon pcriod, cxtcnds from August to Novcmbcr or December. 
Thc main crop of this scason is thc rain-fcd aman ricc. Thcrc are two 
typcs of aman. The broadcast or floating amun is sown in March or April 
on lowlands that arc prone to flooding (Figure 2). Thc other type, known 
as uansplantcd aman (local as wcll as HYV), is sown dcnscly into nurs- 
ery beds in early July. Thcn the seedlings arc uans-plantcd into the 
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lowcr-middle to uppcr lands at the cnd of July or early August, and har- 
vcstcd in latc Novcmbcr or Dcccmbcr. 

As indicated carlicr, most cultivated land in the study villages is 
subject to annual floodings. Floods usually commcncc in thc months of 
June and July and last until Octobcr; that is, floods cxtcnd from the mid- 
dle of ihc Kharifscason to near the end of the llaimanlic scason (Figure 
2). During this timc, broadcast aman auains its maturity. The early part of 
the flood scason usually corresponds to ihc harvesting pcriod of aus and 
jutc and to the uansplantation of aman. Hcncc, any fluctuation in terms 
of the timing and duration of floods affccts thc hmcst  of aus and jutc, 
thc transplantation of aman, and ihc sowing of Rabi crops. If any dcvia- 
tion occurs with rcspcct to thc magnitudc of floods, all standing field 
crops arc cithcr subject to inundation or thcir yiclds arc lowered duc to 
lack of sufficient Cood watcr. If thcre is no flood a1 all, transplantation of 
aman tcnds to be hampcrcd, and broadcast aman docs not thrive well. 

Thc relationships among cropping scason, floods in thc study arca, 
and local relief shown in Figure 2 may bc gcncrally applicable to most 
regions of Bangladesh. Somc diffcrcnccs may cxia sincc farming activi- 
ties differ from one region to anothcr because of variations in seasonal 
rainfall. For the same reason, farming activitics may also vary slightly 
from year lo year in a particular locality. 

FINDINGS 

The samplcs wcrc drawn from the households having agricultural land. 
More than two-thirds of ihc rcspondcnts (71%) owncd less than thrcc 
acres of farmland. This indicatcs the subsistcncc naturc of agriculture in 
the study villages. Most of the rcspondcnts wcrc illitcrate; only 31 percent 
of them had formal schooling. The agc of the rcspondcnts rangcd bc- 
tween 24 and 55 years; 67 percent of thc rcspondcnts wcrc 30 to 45. The 
overwhelming majority of the respondcnts had bcen living in the study 
area for gcncrations. Only two rcspondcnts migrated into the arca in re- 
cent timcs (aftcr I W ) ,  but hey came from an area ecologically similar to 
thcir prcscnt residence. 

Perceptions 

Perception of exucme events, albeit subjective in nature, plays an impor- 
tant role in agricullural decision making, especially in hazard-prone areas. 
In ihc natural hazards research context, the term perception implies the 
individual organization of stimuli to an exucmc event and it is usually re- 
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vealed in the language people use to dcscribe the event, thcir ability to 
rcmembcr and dcscribe past events, and their attitude towards its future 
occurrence (White 1974). 

Description of Foods It is evidcnt from the field survey that all re- 
spondents of thc study villages refer to annual floodings either as barsha 
or bonna. The former is a normal inundation, which is crucial for 
production of aus and aman rice. This type of flood is perceived by the 
respondents as a benevolent agent providing sustenance to the fanners, 
and thus it is an accepted and much-anticipated event. Usually in a year 
of normal flood, minimal damages to crops occur and farmers are able to 
harvcst all of thcir arrs and aman rice from the fields. 

Floods that rise eight fcct above the broadcast aman ficlds but do not 
overtop the villagc mounds or homestead land are called barsha. 
According to all the rcspondcnts, the flood of 1977 (the year immediately 
aflcr the field survcy was conduclcd) was a normal one. 

Bonna, or an abnormal flood, on the contrary, is regarded by there- 
spondcnts as a disastrous and damaging phenomenon. It causes 
widcsprcad damage to scanding crops and properties. While the farmers 
successfully adjust to normal floods and benefit from them, abnormal 
floods go bcyond lhcir abilily IO cope and result in considcrablc hardship. 
The flood of 1974, which was considercd by all respondents to,be ab- 
normal, caused nearly 34 times the damage to crops and properties as the 
flood of 1977 Vablc 1). 

The overwhelming majority of the respondents (nearly 94%) de- 
scribed abnormal floods to be those in which the floodwater rises higher 
than eight feet above the broadcast aman fields and overtops the home- 
stead land. Although abnormal floods arc perceived primarily in lams of 
the height of the floodwater, a small number of respondents (6%) also 
mentioned othcr measures of abnormal flooding such as timing and dura- 
tion of floodwater. This mcans they consider early or late floods and 
long- or shoil-lived floods to be abnormd. 

Over the last fourdccadcs numerous studics have been done on vari- 
ous aspects of floodings in different countries in the wadition of a natural 
hazards r~scarch paradigm (e.g., Harding and Parkcr 1974; Kates 1962: 
Parker and Harding 1979; Payne and Pigram 1981; White 1945, 1961, 
1964). In most of these studies, floods were perceived solely in terms of 
a damaging phenomenon. But flooding is an intimate part of rural life in 
the villages of Bangladesh, and it is deeply imbedded in thcir culture. 
Only the bonna is considered a ha7ard in he study villages. The barsha, 
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Table 1. Extent of Flood Damages of the ~espondents'  
Year Type of flood Damagcs 
1977 Normal (barsho) 5.10% damages of aus paddy for 10 

respondcnts (out of 78) 5.10% dam- 
ages of jute for 10 rcspondcnu (out 
of 78).Somc damages to plinths of 
two rcspondcnts (out of 78). Total 
damagk, Taka 3,000.00~ 

1974 Abnormal (bonm) 70% damages of am paddy 
65% damages of a m n  nursery beds 
60% damagcs of a m n  paddy 
60% damagcs of pte 
Total crop damagcs. Taka 80,000.00 
20% structural damages (values 
Taka 14,000.00) 
Damage of storable goods (valued 
Taka 6.000.00) 
Total damage, Taka 100,000.00 

~ a s e d  on aulhois field survey 
b 
One U.S.doUar was equivalent w Taka 18.00 at lhc ollicirl cxchange ratcol1978 

which occurs more frequently than bonna, is not considcrcd to be a haz- 
ard at all, but rather lo be necessary for survival. Islam (1980) and Ralph 
(1975) reported a similar perception among the farmers residing in the 
Meghna floodplain of Bangladesh. 

It appears, then, that floods are considcrcd to be beneficial (LC., per- 
ceived to be a resource) only during a given time or duration, and given a 
particular magnitude. If flooding occurs either earlier or later than the 
normal time (June-July), if it stays for a longer or a shorter pcriod than 
the usual duration or pcriod (not more ck~n rout or less than two months 
and not beyond the month of October), or if flood water rises higher or 
lower than the usual height (not more than eight fcct and less than one 
foot above the broadcast aman fields), it is pcrccivcd as abnormal. 

The physical characleristics of both normal and abnormal floods may 
thus be rcprcscntcd by vertical (magnitude) and horizontal (timing and 
duration) thresholds with a view to drawing a distinction bctwccn hamds 
and resources Figure 3). In the vertical thresholds, there arc both upper 
and lower limits. The height of homestead land represents the upper limit 
of vertical threshold; the minimum height of floodwater required by 
broadcast aman plant for iv growth (one foot) dctermiocs the lower limit. 

Similar to the vertical thresholds are carly, lalc, and end limits in the 
case of horizontal thresholds (Figure 34.  The carly and end limirs come- 
spond with the flood season and represent, respectively, the onset and 
close of the season. 
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The carly, late, and cnd limits occasionally vary from ycar to ycar, 
dcpcnding on the variation in sowing of crops. Seasonal pattcrns of 
farming activities diffcr slightly from onc ycar to anolhcr on account of 
dryness in the R d i  s a w n  or cxccssivc rainfall in the l la imnt ic  scam.  

As can bc seen from Figurc 3a, thc upper and lower limits and the 
carly and cnd limits intcrscct cach othcr to form a rcctanglc ABCD. As 
long as floodwater rcmains within thc rcctanglc, it is uscful and is con- 
sidcrcd a rcsourcc. If it cxccwls any boundary of thc rcclanglc a flood bc- 
comcs a damaging phcnomcnon for that particular arca adjaccnt to the 
rcctanglc. In Figurc 3, h c  arcas whcrc floods bccomc hazardous arc 
shown by rclativcly dcnscr shading. Thcrcforc, the zonc lying within the 
rcctanglc is thc no-damagc zonc, whilc thc outsidc arca is thc damage 
zonc. 

Floods, howcvcr, may occur during thc propcr timc but cxccwl thc 
uppcr or cnd limics, rcmain bclow thc lowcr limit, or stay for shortcr pe- 
riods. Thcse typcs of floods are hnrmful. 

If floods occur bcforc thc usual timc, thc arcas falling outsidc the 
early limit will bc affcctcd (Figurc 3b). Somedmcs lhcsc floods may stay 
for longcr times and thus arcas bcyond the cnd limit may bc affcctcd. 
Thcsc typcs of floods arc known as carly floods. 

Latc flooding may also occur. In this case, the area immediately bc- 
yond the latc limit is likcly to bc affcctcd due to lack of flood watcr 
(Figurc 3c). 

The physical characteristics of floods of diffcrcnt rcgions of 
Bangladcsh may also bc cxprcsscd in a way similar to the onc shown for 
thc study area in Figurc 3. Due lo variation in local rclicf, slight variation 
may occur from rcgion to rcgion with rcgard to vcnical thrcsholds. 
Similarly, horizontal thrcsholds may diffcr from one region to anolhcr 
bccausc of variations in thc sowing and harvesting of crops. 

Based on the above facts, Tablc 2 lisls 27 possible types of floods. 
The flood of the study area on any part of Bangladcsh in a given year 
may rcprcscnt any onc of thcsc 27 typcs. 

Past Severe Floods. Whcn the rcspondcnts wcrc asked about the 
prcvious severe floods, a rangc of answers was obtaincd. The flood of 
1974 was considcrcd by as many as 50 rcspondcnts (64%) tobc thc most 
scvcrc flood in their lifctimc. This may bc partly duc to rcccncy of the 
expcricncc, but it is also groundcd in reality. Dcspitc the blunting effect 
of timc, the floods of 1954-1955 stand out clcarly in thc minds of onc- 
third of thc total rcspondcnts (21) of the study villages. In fact, the years 
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1954-1955 and 1974 had the most severe floods in Bangladesh in terms 
of both damages suffered and area flooded. However, two respondents 
also listed 1962 and 1966 as most seven: flood years. 

Future Floods. The study reveals that all the respondents expect ab- 
normal floods within the next 10 years. With respect to occurrence of a 
severe floodas many a .  57 respondcnts (73%) expect it in their lifetime. 
Among them, 46 respondcnts (81%) justified their expcccations by say- 
ing that AllahIBhagaban (God) is displeased with pcople because the ma- 
jority of them are involved in antireligious activilies. For this reason 
AllaWBhagaban will give bonna as a gajab (hward). Rising of river bcds 
due to deposition of silts was cited by the remaining 11 respondcnts 
(19%) as their reason for expecting future floods. Among the above 57 
respondents, 37 respondents (65%) were unable to predict the time be- 
cause, they said, "AllahiBhagaban is the only one who knows it". Only 
20 respondcnts (35%) expect it soon, the reason being their observation 
that severe flood usually occurs within a span of 2-4 years. 

The ability to predict the future occurrence of a severe flood or the 
timing of the annual flood reflects the perccption of the individual. This is 
also indicative of his ability to adjust to inundation. Most of lhe respon- 
dents (53) in the study area believed that they are able to predict the tim- 
ing of the expected annual inundations. An even greater number (57) 
thought that they could predict how severe the flood would be in a given 
year. Predictions concerning the severity of floods were based on pcr- 
sonal observations of phenomena such as weather, heavy cloud forma- 
tion, and hqvy rainfall, and on the availability of verbal information 
about the rapid rise of water level in the Jamuna river or in the nearby 
small river and about the current of the floodwater. 

Agricultural Adjustments 

In natural ha7ards research studies, adjustments arc defined as those hu- 
man activities intcnded to reduce or minimize negalivc impacts of an ex- 
trcmeevent (White 1974). 

It is evident from the field survey that the villagers' responses to 
floods are of an individual nature that differs according to the type of 
flood. For the convenience of analysis, the various adjustments adoptcd 
by the respondcnts of the study area are discussed for two important 
flood types, normal and abnormal. 
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Barsha [Normal Flood]. Agricultural adjustments to normal 
f l d s  are reflected in crop sclcction. Since aus and jute cannot tolerate 
excessive amounis of standing water, farmers cultivate thcsc two crops in 
com~matively higher laud. Broadcast aman, on the contrary, thrives best 
in deeply flooded land, hence, lowlands arc glvcn over to broadcast 
aman. This crop continues lo grow as fast as the flood rises. The aman 
plants usually attain a height of 12-15 fcct and keep their heads above the 
flootl water. But sudden riscs of water can ovcrtop the plants, causing 
damage or dcsbuction. Transplanted aman, although requiring flood wa- 
ter, (foes not grow on deeply floodcd land. Farmers gcncrally select 
poorly drained middle land for cultivauon of transplanted aman. 

Bonna [Abnormal Flood]. Agricultural adjustmcnts to bonna in 
the study village are limited and practiced during the flood timc. Among 
the four adjustmcnts practiced in the years of abnormal flood [bonnal, 
only one is rclatcd to a crop (Table 3). As a protection against strong 
wind and water currents, larmcrs who cultivate broadcast aman in low- 
lying areas usually place bamboo sticks a fcw feet apart in thc field to 
support the growing crop. Out of 35 rcspondcnis having broadcast aman 
ficlds, only 13 (37%) rcportcd that thcy adapted this adjustment during 
the 1974 flood. Out of 48 rcspondcnis having draftanimals, only 7 fami- 
lies (15%) built machans (platforms) for the draft animals using suaw, 
watcr hyacinth, bamboo, and banana slalks. Although providing safely lo 
the animals in less scvcrc floods, this adjusunent is incffcctivc in cascs of 
very high water. In such a situation, the owners of draft animals move 
their animals lo highcr grounds, especially ihe ncarby mclallcd roads. In 
thc scvcre flood of 1974, only four respondents (8%) moved thcir ani- 
mals lo the road. Smaller animals are usually kept inside the main sleep- 
ing structure, on the chowki (wooden bed), or hanging in baskets locally 
called shikn; 

Apart from thcse, thrcc adjustments are commonly practiced both for 
nornial and abnormal floods. The most widely practiccd adjusuncnt is the 
interculturation of broadcast aman and u s .  Thc practice of sowing two 
rice crops in the samc ficld at the samc timc (March-April) is an agricul- 
tural adapution to the risk of floods. Flood-sensitive aus matures much 
earlier and is harvested in July-August when the cropland is shallowly 
flooded. Flood-tolerant aman, on the other hand, continues lo grow with 
the rising flood water and is harvested after the recession of flood water 
in October. Respondents noted that by practicing interculture 
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Table 3. Agricultural Adiustmenb to Flood in the Studv 

Type of flood Adjusunent 

(year) . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 
Pre-flood During flood 

Normal Crop selection 
(1977) method 

Abnormal (1974) 

( b o w )  

Placing bamboo sticks for support 
of nman plants (13 respondcnts our 
01 35). 

Building of mochan far draft animals 
(7 respondents out of 48). 

Moving the draft animals to higher 
ground or to metalled roads (4 re- 
spondents out of 48) Keeping the 
smaller animals on the chouki o r  
shikn (1 1 respondents out of 23) 

Common to Inter- ~ Protecting aman field from water 
both normal culture hyacmth and movement of boats 
and abnormal of oman by building bamboo fences (16 res- 
floods and am pondents out of 35 in 1974 and 7 our 

of 35 in 1977) 

Keeping m a n  field clear by pulling 
water hyaclnth away eirhcr by hand 
or by boar (16 respondcnts out of 35 
in 1974 and 15 out of 35 in 1977) 

'llased on aulhois field survey. 

or aman and am,  lhcy protect lhcrnsclves against floods in that thcy are 
ablc to harvest at least one crop. If it is a year of drought and the flood- 
waters arc bclow normal, the aus will survive and thc aman will withcr. 
If the floods arc grcatcr than usual, the aus will bc destroyed and thc 
aman will still flourish. And i l  it is a normal ycar, both crops can bc har- 
vested. 

Thc rcrnaining two adjusvncnls arc related lo lhc flood-bomc aquatic 
wccd, watcr hyacinth, which colncs along wilh floodwatcr and invadcs 
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broadcast aman ficlds. To prcvcnt watcr hyacinth invasion, 45 pcrccnt of 
the total rcspondcnts having broadcast aman ficlds in low-lying areas 
(35) built bamboo fcnccs around thcir ficlds in 1974. Thc corrcsponding 
nurnbcr was only 20 pcrccnt in 1977. This is also a protcctivc mcasurc 
against thc movcmcnt of country boals in thc aman ficlds. Anothcr 45 
percent of thc rcspondcnts kcpl the aman ficld clcar by pulling watcr hy- 
acinth away cithcr by boat or by hand in 1974. Almost thc samc nurnbcr 
of rcspondcnts (15) did this in 1977 (Tablc 3). 

CONCLUSION 

This study of thc pcrccption of farmcrs inhabiting thc Jamuna floodplain 
of Bangladesh regarding normal and abnormal floods observed how in- 
dividuals copc with annual inundation and how thcy rcspond to abnormal 
floods. Although thc study borrowcd hcavily from natural hazards rc- 
search in its working definitions, it difl"crs in onc important aspcct: 
flooding is not always a h a 7 d  to thc farmcrs. Thc annual inundation - 
LC., normal flooding - is bcncficial to and ncccssary for crop produc- 
tion. A.bnormal flooding, in contrast, is considcrcd a ncgativc rcsourcc, a 
hazard. Thus, a good ycar lo Lhc villagcrs is one in which thc flood is 
normal, enabling thc harvcsting oT both nus and aman rice, two major 
subsisf.cncc crops or thc farmcrs; a bad ycar is onc in which thc timing, 
duration, or magnitudc of thc inundation is abnormal, causing 
widcsprcad dcstruction to crops and propcrtics. 

Ttic rcspondcnts of thc audy villagcs havc becn living with floods 
sincc thcir births, and thcy arc fully awarc of thc phcnomcnon. This high 
dcgrcc of awarcncss of flood in thc villagc supports Katcs' (1963) con- 
tcntion that in areas of greatest positivc or ncgativc certainty conccrning 
thc occurrence of floods, noadplain occupan~ exhibit thc l a s t  variation 
in perception. The prcscnt sludy, howcvcr, docs not support the idca of 
adjusuncnt through habitation, which statcs that awarcncss of cnviron- 
mcntal problcms dccrcascs with lcngth of rcsidcncc (Prcston ct al. 1983). 

Thc study obscrved that rcspondcnts copc successfully with the 
normal floods. In cases of abnormal floods, thcy practiced a few adjust- 
mcnts. This contradicts the notion that where thc hazard is common, 
many adjustments are madc (Sims and Baumann 1983). Howcvcr, thc 
adjustmcnls practiced in thc study villagcs conccrning both normal and 
abnormal floods arc of traditional types, which have bccn transmitted 
through gcncrauons. Thc low lcvcl of tcchnology and abscncc of any 



9 Perception of and Agricultural Adjuslment 

public input in the study villages result in folk or preindusuial levels of 
adjustments (Kates 1970). 

The findings of the present study are consistent with the studies 
done by Islam (1980) and Ralph (1975). which reporled farmers' percep 
tions of, and range of adjustments to, floods in high flood-hazard mnes. 
This suggests that farmcrs' perceptions of and agricultural adjustments to 
floods do not vary considerably from high to medium flood-hazard 
zones. 

Finally, the study emphasizes the nccd to undcnake marc rescarch of 
a similar nature in different regions of Bangladesh having variations in 
public flood-control mcasurcs. Such rcscarch will help In ascertaining the 
impact of existing public measures in reducing flood damagcs and thus 
provide a stronger basis for understanding the flood hazard in 
Bangladesh. 
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NOTES 
1. The author is grateful to Professor Bart J .  Epstein, Prorcssor 
Surinder M. Bhardwaj, and Abdullah AI-Mamun Khan of the Geography 
Department, Kent Sate University, Kcnt, Ohio, for their helpful com- 
ments and suggestions on earlier ddt s  of this article. 
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PERCEPTIONS OF TREE SHADE 
AMONG FARMERS IN 

PAKISTAN 

Michael R. Dove 

INTRODUCTION 

In thc arid plains of Pakistan, which should bc and oncc wcrc covcrcd by 
a climatic climax thorn forest, uccs arc today conspicuous mostly by lhcir 
abscncc. This is duc to millcnnia of not only usage - cspccially as fucl 
and browse - but also activc managcmcnt. Whcrcas thc natural growth 
of uccs is largcly ignored on common lands uscd for grazing, fodder, 
and fucl, it is carcfully conuollcd on privatc lands whcrc food crops arc 
grown. Thc p r i m q  goal of this control is to rcap lhc bcnclits of uccs - 
fucl, timbcr, foddcr, and shadc - whilc mitigaling thcir pcrccivcd dcle- 
tcrious impact on agricultural llind and crops. This impact is most often 
articulated as a problcm of saia 'shadc'. 

Thc conccpt of shadc in the West is ol'comparativc darkncss caused 
by a morc or lcss opaquc objcct intcrccpting thc dircct rays of thc sun or 
othcr luminary' (Oxford English Dictionary 1971:2759). Insofar as this 
involvcs uce shadc, it is conccivcd of as 'a piccc of ground ovcrshad- 
owed by trecs' (loc.ci1.). CcnUal to the Wcstcm conccpt, thcrcfore, is thc 
abscncc of sunlight, as rcvcalcd upon a two-dimcnsional surface. 

Pakistani farmers havc a fundamentally diffcrcnt conccpt of shadc. 
Thcy conccivc of trcc shadc not as thc abscncc but as the prcscncc of 
somcthing, somcthing lhat the ucc itself cmils. This somcthing has not 
two dimensions but four - height and duration in addition to length and 
widlh - and it also has dcnsity, tcmpcraturc, and cvcn last .  Each of 
thcsc valucs varics according to ucc spccics and - of most importance 
to thc farmer - so 1.00 docs thc pcrccivcd impact of shadc upon thcir 
food crops vary. This impact funhcr varies according to thc typc of land 
and the scason of the ycar. This impact can be partially distinguished 
from thc othcr major impact of the ucc - thc abso~ption of moisture and 
energy by thc roots. A varicty of managcmcnt tcchniqucs arc cmploycd 
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to minimizc the negative aspccts of shade. 
The objcct of this papcr, bascd on a series of intcrvicws with 1200 

farmcrs (and various subsets thcrcol) in thc Punjab, NWFP, and 
BaluchisLin, is to,prcscnt the basic dimensions of the conccpt of tree 
shade in Pakistan. This analysis providcs insight into humoral systems 
of agriculrurc, as wcll as the rolc of such systcms in an Islamic socicty. 

THECHARACTEROFSHADE 

Pakistani farmcrs are acutcly aware of the size - the length and width - 
of thc area that is shadowcd by any given tree. Onc of thc explicit reasons 
for pruning, for example, is to reduce thc cxtcnt of this area. They favor- 
ably compm the natural shapc of a tree likc Olea ferruginea - slcndcr 
and casting less shadc - with onc likc Melia azedarach -broader and 
casting marc shadc. In addition to lcngth and width, some farmcrs assign 
a third dimension to shadc, hcight, or at lean vcnical movcmcnt: speak- 
ing of a tall tree likc, again, Melia azedarach, thcy say that i& shadc cwls 
as it 'descends' to earth. Regarding the fourth dimcnsion, time, farmcrs 
are very conscious of the duration of a ucc's daily shadow on a given 
ficld: thus, thcy say that onc of thc rcasons it is bcttcr to plant a tree at the 
edge instcad of thc ccntcr of a ficld, is bccausc its shadc will cover thc 
ficld for only one-half of the day (c.g., morning if it is on the eastcrn 
cdgc, and aftcrnoon if on the wcstcm cdgc) instcad of thc whole day. 

Thc second important aspect of shadc is its dcnsity - or thc dcpth 
and uniformity of its darkness. Farmcrs say that Dalbergia sissoo and 
Morus alba have cspccially dcnsc shadc, for cxamplc, bccausc thcir 
leaves are pariicularly thick (and opaque), as a result of which the amount 
of sunlight filtering lhrough uhcm is particularly limitcd and the ensuing 
shade is particularly dark. In addition, there arc scasonal and diurnal di- 
mensions to shadc thickness: farmcrs say that shadc is thickcr during the 
summer than during the winter; and thcy say that it is thickcr at midday 
than during thc morning or aftcrnoon. This laucr rcfcrcncc is not to thc 
actual but thc compmtivc density of shadc, which varics direclly with the 
intensity of sunlight. Whatever its causc, farmcrs say that thick shadc is 
generally bad for heir crops. 

The ihird important aspccl of lhc Pakistani conccpt of tree shadc is 
its tcmpcraturc, which farmcrs say is immcdiatcly pcrccptiblc to anyone 
standing undcr the wee. Thus, thcy say that it 'fccls cold' undcr a 
Dalbergia sissoo or Albizia lebbeck, whilc it 'feels hot undcr a l'amarix 
aphylla. Farmers amibute variation in shadc tcmpcraturc, in part, to vari- 
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ation in shadc dcnsity. Thus, thcy say that thin-leaved trccs likc Melia 
azedurach and Zizyphus maurilania havc hot shadc, while thick-lcavcd 
trccs likc Dalberqia sissoo and Morus alha havc cold shadc. But morc 
generally, the tempcratun: of a trcc's shadc is associatcd with thc tempcr- 
aturc of thc tree itself - which thcy apprchcnd indireclly. Thus, farmcrs 
say that Olea ferruginea is cold, becausc it casts litllc shadc, and its leaf 
litter enriches the soil. In contrast;Prosopis julifora and Acacia nilolica 
are said to k hot trces, because thcy thrive not only in hot regions but in 
hot seasons as wcll, losing thcir lcavcs during the cold s ~ a s o n . ~  

For pcople and animals, thc appreciation of shadc's tcmpcraturc 
varics with thc scason. Thus, farmcrs say that thcy swkc thcir livestock 
undcr thc hot shadc of thc Zizyphus mauritania in thc wintcr, but put 
thcm undcr thc cool shadc of Dalhergiu sissoo in the summcr. For most 
crops, on thc othcr hand, hot shadc is bad whatcvcr the scason. Any uce 
in whose shadc crops Pare particularly poorly is said, by infcrcncc, to 
havc hot shadc. 

The fourth and final aspcct of thc Pakismi conccpt of tree shadc is 
rastc - the principal dimensions of which arc bittcrncss and swcctncss. 
Like the tcmpcraturc of shadc, the taw of shadc cannot be pcrccivcd di- 
rectly; it can be known only through infcrcncc from othcr parts of the 
me,  or from proximate crops. Thus, farmcrs say that thcy know that the 
shadc of Melia azedaroch is bitter, bccausc ils sap, fruit, and cvcn crops 
growing undcr it  all wstc bittcr. In conuast, thcy say that thc swcct wstc 
of Zizyphus mauritania's sap indicates that its shadc is swcct. Thc ws\c 
of a trcc's lcavcs similarly indicates whcthcr its shadc is bitter or swcct. 

THE IMPACT OF SHADE 

Farmers say that shadc has positivc as wcll as ncgativc impacts on crops, 
but the latter prcdominntc. Thcse impacts arc both direct - by blocking 
sunlight to thc crops - and indircct - by cxaccrbating cxmme soil con- 
ditions. Regarding the lattcr, farmcrs say that whcn the soil is ovcrly wet 
(after rainrail or irrigation), shadc kccps it from drying out (notc that thcy 
do not claim that shadc makcs dry soil wct); and whcn thc soil is ovcrly 
cold and dry, shadc kccps it from bcing warmcd and cncrgizcd. Both of 
thcsc conditions - bcing ovcrly wct or ovcrly cold - are pcrccivcd as 
oncs of soil wcakncss, associatcd with a lack of fcnility. 

Thc impact of trcc shadc is said to vary according to both land type 
and season. Farmcrs say that shadc's maintcnancc of soil wctncss has a 
worse impact on inigalcd land (whcrc watcrlogging is frcqucntly a major 
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problem), whilc its dc-energizing ofthe soil has a worse impact on rain- 
fed land (whcrc soil fcrtility is in gcncral more of aproblcm). Similarly, 
thcy say that the cooling impact of shade is wor~c~during thc winter 
(whilc it is somctimcs cvcn bcnclicial in thc summcr). 

TREE SHADE VS. TREE ROOTS 

Whcn discussing thc impact of trccs on crops, Pakistani fanners typically 
rcfcr only to trcc'shadc', as mcntioncd earlicr. Whcn questioncd in detail 
rcgarding this impact, howcvcr, most can distinguish bctwccn thc impact 
of the trcc's shadc and thc impact of its roots.5 A typical distinction is to 
say ihat whilc shadc kwps thc topsoil wct, roots make the subsurfacc soil 
dry. While root impact is glossed under shadc impact at onc lcvcl of dis- 
course, thcrcfore, at anothcr lcvcl thc two arc oftcn distinguished. 

Unlikc thc case with trw shadc, farmcrs bclicvc thc impact of trcc 
roots to bc uniformly negative. Thcir impact, as a rcsult of utilizing soil 
moisturc to absorb soil cncrgy (thc usual conception of relations bctwccn 
moisture and nutrients in Pakistan), is to reducc thc amount of both 
moisture and cncrgy in the soil. Thc reduction of thc formcr is rcgardcd 
as the more serious: farmcrs say that if thc soil can bc sufficiently irri- 
galed, the impact of trcc roots on soil fertility will be ncgatcd, or cvcn 
transformcd into a positive impact. It follows from this that the impact of 
roots is said to bc worse in rainfcd lands than in irrigated lands. The im- 
pact is also said to be worsc from shallow-rooted uccs likc Melia 
azedarach or Morus aiba than from dccp-mled ones. 

Noting that even shallow roots pcnctratc to the subsurfacc soil, 
whilc crop roots remain in the topsoil (whcrc thc farmcrs bclicvc that soil 
fcrtility is conccntratcd), a significant minority of farmcrs deny that ucc 
roo& havc any impact at all on crops. These arc invariably thc farmcrs 
with irrigated lands, on which the constraining factor in agriculture is 
lcss lack of watcr than its ovcrabundancc; hcncc thcy tcnd to see thc wct- 
ling impact of trcc shadc as worsc than the drying impact of trcc roots. 
Farmcrs with rainfed lands, on the othcr hand, for whom thc chicf agri- 
cultural constraint is lack of watcr, tcnd to vicw thc impact of trcc roots 
as w o w  than that of m e  shade. 
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THE MANAGEMENT OF SHADE 

Pakistani farmers have a variety of ways of actively managing the delcte- 
rious impact of tree shadc on their crops and soils. These include, in the 
fist instance, selection of tree spccies with mom beneficial and less de- 
structive shade for planting; selection of planting locations and spacings 
that minimize the deleterious impacts of shadc; and the weeding out or 
felling of all other trce spccies in all other locations on and about their 
fields. With grown trws, two other, important management strategies are 
employed: the first is watering, cspccially in rainfed lands; the second 
and more importantsis pruning, especially during the wintcr. Farmers 
maintain that pruning not only increases the amount of sunlight reaching 
the cmps and soil, but it also adds to the energy and hence fertility of the 
soil, at the same time as it reduces the amount of energy that the tree 
draws out of the soiL6 

SUMMARY AND CONCLUSIONS 

I began this analysis with the 0 b s ~ ~ a t i o n  that Pakistani farmers view uw 
shade, and its management, as the chief challenge to the cult;vation of 
trces on their farms. I suggested that their concept of trce shadc is very 
different from the common Western one, incorporating as it does four 
dimensions, plus density, temperature, and taste. The perceived impacts 
of shade - maintaining soil wetness and reducing its temperature and 
strength -are said to vary on rainfed as opposed to irrigated lands, and 
to be generally more fcared during the wintcr than the summer. I then 
noted that farmers partially distinguish this impact from the drying and 
weakening impact of tree roots, with the root impact being more fcarcd 
by rainfed farmers, while the shade impact is more feared by irrigated 
ones. Finally, I noted that farmers attempt to mitigate these impacts by 
pruning, especially in winter, and to a lesser extent by watering, espc- 
cially on rainfed lands. 

This series of folk concepts regarding the impact of tree shade and 
its mitigation, can be scen to form a coherent system based on classical 
humoral principles. Just as analyzed by Kurin (1983) For Pakistani food 
crops, these principles involve the combination and segregation of op- 
posing qualities of hot and cold, wet and dry, bitrer and sweet, to attain 
desired agricultural outcomes. The desired outcomes in the prcsent case 
are to mitigate, or at least not exacerbate, the consmining humoral 
properties of the land and scasdn in which a farmer is working: too much 
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wcmcss in irrigated land, too much dryness in rainfcd land, and too 
much cold in winter. Farmcrs' attitudes towards and rcsponscs to shadc 
an: thus, in part, context-dcpcndcnt. In most cascs, a particular trcc and 
its shadc is neither absolutcly good nor absolutcly bad, but rathcr good or 
bad on a particular type of land in a particular season.? 

This humoral system is wholc-hcancdly empirical. Pakistani fanncrs 
usc sight; taste, touch and causal infcrcncc to substantiatc and inform 
thcir concepts of tree shade. This appcars to distinguish this humoral 
systcm from the Ayurvedic mchings from which thcy othcrwisc directly 
dcrive: Zimmcrman, the prccmincnt Wcslcm analyst of thc ccological and 
agricultural applications of Ayurvedic principlcs, maintains that thcy arc 
csscntially non-empirical, that thc cxamination, study, or tcsting of thcsc 
principlcs is explicity proscribed (1987:9,97,103,158,198). Perhaps, 
howcver, even in ancient India the day-to-day practices of Ayurvcdic 
doctors were more cmpirical- morc likc thc contcmponry practices of 
Pakistani farmcrs - than is suggcstcd by the normative, Sanskrit trca- 
tiscs that they left behind. 

This pragmatic syacm of bclicl'cocxists in contemporary Pakism 
with a vcry diffcrcnt set of orthodox Islamic bclicrs on thc topic: Islamic 
principles are widely intcrprctcd in Pakislan as prohibiting thc felling or 
destruction of trccs undcr most circumswnccs. Most farmcrs frccly admit 
that thc active managcmcnt of lrccs on lhcir farms violalcs thcsc princi- 
ples, yct thcy cxpericncc little visible dissonance as a result. This is due 
to a distinction being madc bctwccn idcological and sccular belicfs. Thc 
Islamic principlcs regarding Vccs arc ucatcd a an idcological systcm, to 
which rigorous adhcrcncc is duc in ideologically hallowcd ground, prin- 
cipally ccmctcrics and shrincs; whilc thc humonl principlcs arc ucatcd as 
a secular, ccological systcm, morc appropriatc for thc non-hallowcd 
farmlands and grazing lands.* This sacrcd-sccular distinction is enhanced 
by the fact that, whilc the formcr system is Islamic, the lattcr has Hindu 
anteccdcnts (Zimmcrman 1987: Kurin 1983:285). The Hindu roots of thc 
humoral systcm probably contribute not only to the non-obscrvancc of 
humoral principlcs in places sacrcd ?Islam, but also to the hcightcncd 
observance thcrc of Islamic principlcs. 

Thcsc humoral conccpts of trcc shade, or morc broadly this indigc- 
nous syslcni of ago-forcsy, has obvious rcicvancc to dcvclopmcnt sci- 
entists and planners in Pakistan as wcll as clscwhcrc in South Asia. 
While govcrnmcnt dcparuncnts of forcstry arc just beginning to dcvclop 
their own science of agro-forestry. thc farmcrs arc alrcady utilizing a 
practical scicnccof their own, onc that has becn in use - and has bccn 
tcstcd - for ccnturics (as it applics to thc managcmcnt of trccs) if not 
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millennia (as applicd more gcncrally LO thc natural world). To bcttcr 
ground thcir rnodcrn scicnce of agro-forcstry in the local physical and 
social realities, as wcll as to cnhancc thcir colnmunications with and scr- 
vicc to the farmcrs, the dcvclopmcnt community should study and adopt 
not just thc practical principles, but also thc logic and lexicon of this 
traditional syslem of knowlcdgc. 
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NOTES 
1. This study was supported by thc 'Forestry Planning and 
Dcvclopment Project', jointly fundcd by thc Govcmmcnt of Pakistan and 
USJAID, undcr the direction of the Office of the Inspector Gcncral of 
ForcsLs. Thc author, projcct anthropologist for the Winrcck International 
Institute for Agricultural Dcvclopmcnt, wa. assistcd by projcct specialist 
Jamil A. Qurcshi, and by projcct rcscarchcrs Ria Ahmad, Sarfraz 
Ahmad, Nisar Ahmcd, Abul Hassan, ZaPdr Masood, Shamsul Qamar, 
Nadccm Shahad, Gul Mohammad Umrani, and Nazir Marvat. Earlicr 
versions of this papcr wcrc prcparcd for ihc 87th Annual Mccting of thc 
American Anthropological Association (1988) and thc 155th Annual 
Mccting of thc Amcrican Association for thc Advr\nccmcnt of Scicncc 
(1989). Thc author alonc is rcsponsiblc for thc opinions prcsentcd 
hcrcin. 

2. Farmcn usc not just trcc shadc but ucc products according to thcsc 
propcrtics. Thcy fccd thcir livestock thc lcavcs of ihc cold Daibergia sis- 
soo to countcract thc 'hcat' of illness and thc lcavcs of thc hot Zizyphus 
mauril~mnia U, countcract the 'cold' or winlcr or parturition. Thcy cat thc 
lcavcs of Tamarix aphyllo thcmsclvcs to countcract thc 'cold' of sexual 
impotence. 

3. Taste cxtcnds also to the wood: for cxamplc, Parmcrs say that i t  is 
thc bittcmcss of the wood of Azadirachra indica hat makes it im~rvious 
lo tcrmiics. 

4. To a limited extent, farmcrs also say that thc impact of ucc shade 
varies according to thc typc of crop plantcd undcr it. For example, thcy 
say that 'hot' crops likc Capsicum spp. can thrivc undcr shadc. 

5. A minority of fanners identify a third aspect of thc ucc's impact on 
crops, namcly lwf and flower litter. Thcsc farmers maintain hat ucc littcr 
is rich in nutricnls, which in thc prcscncc of abundant water supplics may 
bcncftt crops, but in thc absence of watcr will hun thcm. This is h c  same 
way that Pakistani farrncrs conccivc of the impact of chemical fcrtilvcrs, 
namely that thcy rcquirc irrigation or nln in order to work cffcctivcly, in 
thc abscncc of which thcy will 'bum' h e  crops. Somc farmcrs carry this 
argumcnt so far as to atlributc all ill cffccls of uces to thcir litter, holding 
shadc (or roots) to bc irrclcvant by comparison. Thc Uccs lhat arc said to 
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havc h e  worst liucrare Melia azedarach and Acacia nilodca. Olea ferrug- 
inea, in contra% is said to havc g o d  littcr. 

6 .  Whilc most farmcrs state that thcy possess no (cchniques for directly 
reducing thc impact of uec roots on crops, some acknowlcdgc that prun- 
ing weakcns them and rcduccs thcir dnin upon soil cncrgy. 

7. Scc Zirnmcrman (1987:131-132) on thc distinction bctwccn inherent 
'essence' and circumstantial 'accidcnl' in Ayurvcdic Ihought. 

8. The historic, gcnctic, and cvcn cconomic value of h c  scatlcrcd oases 
or graveyard and shrine vcgctation in Pakistan is a rcmindcr, howcvcr, 
that ideological principles can also play longcr-tcrm ecological rolcs as 
wcll. 

9. Thc rcmarkablc lcnacity of proscriptions against tree-fclling within 
cemclcrics and shrincs is such hat thcy oftcn contain Ihc only remaining 
natural vcgctation in the Pakistani coun(ryside, as witncsscd by the de- 
vclopmcnt of a sub-field of Pakistani silviculture devoted to thcir study 
(Chaghwi clal. 1978, 1983,1984). 
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CULTURALLY RELEVANT 
SBCIO-ECONOMIC 

CATEGORIES OF RURAL 
LANDHOLDERS IN 

BANGLADESH 

John P. Thorp 

INTRODUCTION 

Any discussion of social change in modcrn South Asia, at some point, 
must address qucstions conccrning thc possession and usc of agricultunl 
land. Indccd, a grcat dwl oC intcrcst has bccn shown in such qucstions, 
cspccially in rcgard LO thc issue of land rcform. Howcvcr, for any land 
rcform schcmc to work cquiobly, a grcat dcal morc thought nccds to be 
givcn to the catcgorics of analysis in tcrlns of which thc discussion of 
thcsc issucs prccccds. Thc inlcnt of this papcr is to conuibutc to cfforls 
bcing madc to cswblish socio-cconomic calcgorics ofpcrsons for usc in 
the analysis of land usagc in rural South Asian sociclics, most particu- 
larly among thc Muslinls of Bangladesh. I approach this cask from my 
undcrscanding of thc cultural conccplions about land ownership current 
among mcmbcrs of his  rural sccicty (Thorp 1978b). In this paper I hopc 
to dcmonstralc why I bclicve the following calcgorics of pcrsons are 
nccdcd in the analysis of rural socicly: landlcss (without homcstcad), 
homcstcad owncrs, marginal cropland holdcrs, and small, mcdium, big 
and super cropland holdcrs. 

DISCUSSION 

Cultural Conceptions 

During thc early slagcs of my licldwork in Octobcr of 1975 in chc arca of 
Pabna District which I have namcd "Daripalla", I was oftcn told that a 
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panicular hcad of houschold or landowning f m c r  whom I was attempt- 
ing to intcrvicw had 'matite giyechen'. At first, I literally mistranslatcd 
this response to mcan hc had 'gonc into the earth' (mori = carth). My in- 
formanis meant, howcvcr, that thc particular individual whom I was 
sccking had gonc out to cxaminc or work in his ficlds. I soon rcalizcd 
that I too would havc to go out into the ficlds if I wcrc to intcrvicw these 
landowners. In rcuospcct, it is now clcar to me that my going out into thc 
ficlds was not at all the same activity that thc Muslims farmcr was in- 
volvcd in whcn hc 'wcnt into thc ficlds'. I was involvcd in thc pcdcstrian 
anthropological task of sccking out informanu. Thc farmcr, on thc othcr 
hand, was involvcd in bchavior of fundamcnlal cultural impollancc in his 
liic. 'To go into Lhc ficlds' is an idiomatic cxprcssion which can only bc 
understood in lcrms of thc primacy which thc possession and usc of land 
has in the cultural bclicfs of  thcsc faranncrs. T o  be a complctc person in 
rural socicty, an individual must posscss and produclivcly use the carth. 
Thc modcl for this bchavior is thc first human bcing, Adam, whom Allah 
crcatcd f m n ~  thc carth (mati) to posscss and cultivatc thc carlh, that is, to 
bc it.$ malik or master (Thorp 1978a). Thc farmcrs of Daripalla bclicvc 
that Adam was ablc to posscss and cultivalc ihc earth prcciscly because 
he was crcatcd from h c  earth. All of crcadon is secn as composcd of dif- 
fcrcnt combinations of the four basic substances: carth, air, firc and wa- 
ter. Of thc lour, carlh is considcrcd t bc particularly powerful. As the 
constitutive clcmcnt in Adam's creation, carth causcd Adam to bc both 
physically strong enough and ~ncnlally ablc cnough to posscss and culti- 
vate thc caranh. Adam's dcsccndants in Daripalla sharc this strcngth and 
skill. Thcy mainlain it throughout thcir livcs by consuming thc food pro- 
duccd from this carth. To personally posscss and usc land, furthcrmorc, 
makcs an adult malc a malik or master of carth, as Adam first was. 

Thc idiomatic cxprcssion of 'going into thc ficlds' rcfcrs to the habit 
which a malik (the 'hcad of  the houschold' in wcstcm Lcrminology) has 
of visiting each of his cullivatcd plois of land which may bc scattcrcd 
ovcr a fairly widcsprcad arca of thc counuysidc. A Daripalla farmcr lakcs 
grcat plcasurc in cxamining thc progress of thc crops in each of his 
ficlds, chccking thc conditions of thc moisturc in thc carh,  cxamining its 
nccd for fertilizcr and possibly cvcn inscclicidc. Hc makcs no sccrct of 
his dcsirc to acquirc othcr ficlds. As h c  idiomatic cxprcssion for this ac- 
livity indicalcs, thc earth (mati) is h c  focus of his aucntion. Hc gocs out 
to cxaminc it bccausc hc draws his sustcnancc, his strcngth and skill, and 
his mastcry liom this canh. The c m h  not only stands for or rcprcscnfi to 
him thc various mcanings which hc associates with it, but the canh actu- 
ally effccts for him thcse rcalitics. Thc carth is both a symbol and a 
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sacrament for him (Thorp 1979,1982). Farming the earth is not simply a 
utilitarian occupation for such a farmer, but it is the activity by which he 
acLualizcs who he is. By possessing and farming the earth he produces 
Adam in himself. 

In October, 1975 I understood none of this. The farmers I was seek- 
ing out had completed most of the activity involved in cultivating their 
second rice crop which would be harvested in December. It appwed to 
me at that time that these farmers had little reason to be spending their 
time wandering about the countryside. After all, I had research inter- 
views to complctc! During the early days of this research I did not think 
to inquire into the significance of this activity for thcse farmcrs. I was too 
involved in the humbling cxpcricncc of discovering that my painfully 
prepared research categories and methodology wcrc not going to produce 
the information about 'power', 'authority', or 'influence' lhat I was inter- 
ested in. Only aflcr I was rc-educated though innumerable accountings 
of Allah's creation of the world and his establishment of Adam as the 
master of worldly crcation with the express role of cultivating the earth, 
did I come to realize thc cultural significance of 'going into the fields 
(carth)', for thcse farmcrs. 

To be a mature, maslcrful pcrson in rural Muslim society an individ- 
ual must, first of all, possess land. Even the tiniest, homestead plot 
bestows this maturity or mastery. Secondly, a person must use this land 
productively, ordinarily by cultivating it himsclf. Every person who pos- 
sesses and puts land to productive use is a malik, or master, a mature 
person in rural socicty. Howcvcr, not all maliks arc equally influential in 
village affairs. The more land a person possesses and uses productively, 
the more influential that malik can be in community affairs. The more 
~roductive. large landholders within a village arc the influential m ~ l e  in . - " . . 
the processes of public decision making, in village politics. Large land- 
holders are the village 'bigmen' (baralok). However, their influcnce docs 
not make the small holdcrs irrelevant in village lifc. All the maliks of a 
village area arc part of a localized residential social unit known as a 
samaj, which I feel can best be uanslated as 'residential brotherhood'. 
These social units are made up of both big and small holders who are all 
aware of their brotherhood as Adam's descendants. 

Socio-Economic Analysis 

The cultural rcality of being a malik first, and a 'bigman' sccond among 
rural Muslims is an important cultural fact that must be kept in mind by 
any outside observer interested in rural social lifc in Bangladesh. The 
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whole systcm of cultural conccptions, lhc worldvicw, of lhcsc farmcrs 
must bc kcpt in mind by anyonc intcrcstcd in bringing about change or 
stimulating dcvclopmcnt in thc agricultural scclor of Bangladcsh society. 
A number of organi~ations, both Bcngali and non-Bengali, arc inlcrcslcd 
in doing Just bat. My own rcscarch was fundcd by one such privatc dc- 
vclopmcut organization, Caritas-Bangladesh. The Unitcd Slates Agency 
for International Dcvclopmcnt has also dcmonsuatcd an intcrcst in rural 
dcvclopmcnt. Fufihermorc, the govcmmcnt of Bangladcsh is dccply con- 
cerncd with rural dcvclopmcnt. Among many othcr activities, the newly 
independent govcrnmcnt of Bangladcsh in 1972 crcatcd thc Inlcgratcd 
Rural Dcvclopmcnt Program (IRDP) to cxtcnd throughout Bangladcsh 
the program of coopcrativc activity dcvcloptncnt at thc Bangladcsh 
Acadcmy for Rural Dcvclopmcnt in Comilla. In diffcrcnl ways cach of 
thcsc agcncics is scarfed by individuals who arc outsiders to rural Muslim 
life and its worldvicw. Carilas-Bangladesh is a predominantly Bcngali 
Christian organization. USAlD is a sccular, wcslcrn organization domi- 
nalcd by rxonomisls. Allhough ihc IRDP is slaffcd by Bcngali Muslims, 
these officers arc at lcastpankally educalcd in thc wcstcm Uadition of cm- 
pirical thought. Both thc farmcrs and thc Bcngali govcrnmcnt ofliccrs in 
Deripalla agrcc that the officcrs who staff the local branchcs of govcrn- 
mcnt in thc counuysidc arc not inlcgralcd into thc rural social system. 
They arc, rathcr, supcrior to this systcm of social organizalion, and ablc 
to placc demands upon it. 

An imporIan1 concern for all thc dcvclopmcnl agcncics, both public 
and privalc, in Bangladcsh is thc qucstion of land owncrship. Thcsc 
agcncics sccm to approach this qucstion, on ihc one hand, in tcrms of 
lhosc farmcrs whom thcy can casily (i.c. quantilativcly) idcntify, as largc 
landholdcrs, or, on the othcr hand, in tcrms of thosc tncmbcrs of rural 
socicty who arc considcrcd 'landless'. I havc not found thc obscrvcrs of 
rural socicty laking into consideration !hc signilicancc of bcing a malik 
for thosc farmcrs who find thcmsclvcs in an intcrmcdiatc position bc- 
twecn thc largc landholdcrs (who arc also thc 'bigmcn' in rural socicty), 
and thc '1:mdlcss' poor. Anyonc with cropland, bc i t  only 0.10 of an 
acre, cngagcs in thc culturally signilicaa activity of 'going to the fields'. 
Somchow thcsc famcrs nccd to be rcprcscntcd in the analytic calcgorics 
uscd to invcstigatc rural Bangladeshi socicty. Without a doubt, who 
owns thc k~rgcsl amounls ol' luntl is ol' fundamcnlal imporlancc in this 
analysis. Howcvcr, morc aucntion has to bc paid lo thc categories of 
lcsscr farmcrs who makc up thc bulk of thc rural population. Using my 
undcrslanding of thc cultural conccptions of thcsc famcrs, I want to 
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contribute to the elaboration of culturally adcquate categories of analysis 
to lx used in thc investigation of rural sccicty in Bangladcsh. 

Development agcncics like to procccd on the basis of accurate, 
quantitative socio-economic dafa conccrning a grcat variety of dcpcndcnt 
and independent variablcs. The gathering of such data is besct by many 
handicaps in Bangladcsh, from thc problcm of survcy instrument dcsign 
and translation, to thc problcm of cnumcrator skill. The processing of 
such data is handicapped by limited compulcr facilities. However, a prior 
and more scrious handicap than thcse exists in that analysts havc not dc- 
f ind  quantitativc, socio-economic variablcs which satisfactorily take into 
account the farmers' own cultural conceptions about rural lifc. My cur- 
rent rcswrch is an attcmpt to rectify this. 1 havc bccn considering thrcc 
scpiratc bodics of statistical data: first of all, Thc Benchmark Survey 
Program for Integrated Rural Development Microplanfling in Bangladesh 
(BMS) which was conducted in cach of thc 18 Disuics of Bangladcsh 
bctwecn Novcmbcr 1973 and June 1975 (IRDP 1973); and secondly, the 
1977 Land Occupancy Survey of Rural Bangladesh (LOS) prcpared by 
Januzzi and Peach (1977) for USAID; and thirdly, Productivity and 
Equity in IRDP Cooperarive Irrigation Schemes (PEIC) prepared by 
Qadir, Emmcrt, Chowdhury and Dcy (1978). Thc BMS is a comprchcn- 
sivc, multivariablc survcy intcndcd to covcr a wide rangc ofsocio-cul- 
tural and economic factors influential in rural lifc, and it is intcndcd for 
active usc in planning. Thc LOS is a singlc issuc, random sample survcy 
conccrncd only with tcnancy relations in rural Bangladcsh. It too is in- 
tcndcd for use in planning. Thc PEIC is a multivariant analysis of gov- 
crnmcnt sponsored coopcrativc irrigation schcmcs in scvcn diffcrcnt vil- 
lagcs of one Thaw. I am conccnvating upon thc BMS and bsing the LOS 
and the PEIC as poins of rcfcrcncc. I am intcrcstcd in thc BMS bccausc 
the arca which I havc idcntificd as 'Daripalla' was part of one of thc 
blocks of villages that was survcycd for thc BMS during January and 
Fcbruary 1974. With thc assistance of Professor S.A. Qadir, then ofthc 
Institute of Bangladcsh Studics at Rajshahi Univcrsity, who was also onc 
of thc dcsigncrs of thc BMS, I was ablc to oblain acccss lo thc spccific 
data for Daripalla for thc IRDP. Although I was awarc that this statistical 
data cxistcd prior to doing my own rcscarch, I did not usc it in my own 
fieldwork. Only sincc returning from thc ficld havc I lurncd my attention 
to studying thc slatistics in the BMS for Daripalla. My own pcrsonal 
knowlcdgc of this onc area has bccn advantageous in this work. 

Daripalla is thc namc I havc givcn to onc Ward of onc Union 
Council (UC) in onc Thuna of Pabna District. This UC ward is com- 
posed of tcn rcvcnuc units, or villagcs. It covers an arca slightly largcr 
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than thrff: square miles. Daripalla is a complctcly rural area, though 
Pabna and Ishurdi (owns arc easily acccssiblc by bus. I have compilcd 
somc dcscriptivc data in Table 1. Tcn rcvcnuc units, or 'villages', are 
shown, but these 'villagcs' do not rcprcscnt basic' social units in rural 
lifc. Within these geographic arcas thc farmcrs havc formcd 17 idcntifi- 
ably scparatc Muslim samaj, or residential brothcrhoods, and four Hindu 
samaj. A rnajor problcm ror all quantitative research in Bangladesh since 
the fust British ccnsus in the 19th ccntury has b x i ~  thc use of geographic 
rather than social units of rcfcrcncc. The samaj are functioning social 
units of grcat importance to thc rural population. Howcvcr, unlike geo- 
graphic arcas whosc boundarics arc pcrmanenuy fixed, samaj mcmbcr- 
ship is variablc ovcr time and is not readily apparent to outsidc observers. 
From thc anthropologist's point of vicw, the rcsidcntial brotherhoods 
should be onc of thc social units of analysis. That they arc not is rcgrct- 
tablc, but undcrstandablc. To analyze the dala in the BMS in terms of the 
rcvcnuc units would givc a misleading picturc of rural lifc. Elscwhcrc 
(Thorp 19'78a: 1190.1 havc discussed how the data for Rangpur must bc 
amplified lo discuss thc samaj to which all thc members of this rcvcnuc 
unit do belong, along with a numbcr of othcrs from thc surrounding rcv- 
enuc units. 

Prcscntly, I am using dala in tho BMS concerning thc religion and 
the scx of the houscholdcrs, or maliks, to establish onc set of catcgorics 
(see Tablcs 2 and 3) which can be used in examining the socio-cconomic 
data contained in thc BMS. In particular, I havc bccn examining the data 
about thc possession and use of cropland. The BMS contains extensive 
data about both of lhcse variables. Tho data are recorded in incrcmcnts of 
0.33 acre bctwcen 0 and 1 acrc; in incrcmcnts of 0.50 acrc bctwccn 1 and 
9 acres; in incrcmcnts of 0.75 acrcs bctween 9 and 9.75 acrcs; and in in- 
crcmcnu; of 5 acrcs bctwccn 9.75 and 30 acres. Such an array of land- 
holding or landusing units is unmanagcablc, and somc way of reducing 
the numbcr of units arc nccdcd. Januzzi and Pcach (1977) in thc LOS 
propose a numbcr of catcgorics. First of all, the LOS groups togcthcr as 
'landlcss' farmcrs those who own or usc lcss than 0.5 acrcs of cropland; 
secondly, in the LOS 'small farmcrs' havc holdings of thrcc acrcs or 
lcss. The first two categories in Tablcs 2 and 3 ate approximatcly the 
same as the LOS categories of landlcss and small farmcrs. In ordcr to 
cstablish the othcr catcgorics in thcsc tablcs I havc uscd thc Parmcrs' 
own idcas about what it  takcs to bc a larger farmcr. In this, I dcpart from 
conventions of both the LOS and chc PEIC. 
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Table 2. Householders' Religion and Sex by Cropland Possessed - 
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Table 3. Householders' Religion and Sex by Cropland Used 
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N % N % N % N % N % 
Landless N 289 84 14 4 43 12 346 

(0-0.66 acres) % 49 6-7 77 - 52 
Small farmers N 149 94 4 3 4 3 1 2 158 

(0.66-3) % 25 19 7 - 100 - 24 
Medium farmers N &5 91 1 1 4 4 90 

(3-6) % 14 5 7 - 13 
Big farmers N 42 93 1 2 2 4 45 

(6-10) % 7 5 4 7 
Super farmers N 28 SO 1 3 2 7 31 

(10-35) N 5 5 4 5 
No information N 1 100 1 

% 2 

Total: N 593 21 56 1 67 1 

Chi-square = 34.59335 with 15 degrees of freedom. Significance = 0.0028. 
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The possession and usc of 6 acrcs or morc sccms indisputably to 
constitute a pcrson as a 'richman', and potentially a 'bigman' in rural so- 
ciety. A person owning and using bctwccn three and six acres is in a 
position ID improvc his situation, if chc combination of circumstances in- 
volved in producing a crop and markcting it arc all in his favour. The fi- 
nal catcgori7ation of thc big farmcrs into two groups sccms necessary to 
adequately rcprcscnt thc original data. Grouping togcthcr pcoplc who 
own and use six acrcs and lhosc who own upwards of 30 acrcs does not 
secm juslificd. (My dam shows thc large1 farmer ownipg 35 acrcs.) 

A numbcr of lhings arc signiricant about Tablcs 2 and 3. First of all, 
Muslim fcmalcs arc houscholdcrs, maliks, in Daripalla. Womcn are ablc 
to own land according to my informants, and I saw actual d d s  for land 
in womcn's namcs. Thc fcmalcs in Tablcs 2 and 3 arc all widows who 
succcedcd thcir husbands as houscholdcrs cithcr bccausc thcrc wcre no 
sons, or bccausc thcir sons wcrc minors. With thc cxccption of actually 
'going out into thc liclds' thcsc womcn bchavc as thc maliks of thcir ram- 
ilies in all olhcr rcspccts. A sccond signilicant social act is hidden in thc 
figurcs for male Muslim houscholdcrs. An unfofiunatcly unknown num- 
bcr of thcsc mcn arc married to womcn who posscss land in thcir own 
namcs, usually a. thc result of inhcriting it or having itbcstowcd upon 
them by thcir iathcrs. That womcn arc maliks and that manicd womcn 
own land both run counlcr to commonly hcld conceptions about the sta- 
tus of worncn in rural socicty. A third social fact evidcnt in  thcsc two ta- 
blcs conccrncd thc sizc and the composition of the Hindu community in 
Daripalla. Thcsc Hindu houscholdcrs rcprcscnt only cight pcrccnt of 
Daripalla's households which is bclow thc pcrccnlagc of Hindus for all 
of Banglacicsh (approximalcly 12%). Furthcrmorc, a far largcr propor- 
tion of thc Hindu houscholdcrs (79%) arc in the landlcss catcgory of 
farmcrs than arc thcir Muslim ncighbors (47%). Ncvcrthclcss, Hindus 
arc rcprcscntcd in all thc calcgorics of largcr hrmcrs. Hindu society in 
Daripalla continue Lo exist, albcit on a considcrdbly rcduccd scalc lhan in 
the past. 

In cxamining Tablcs 2 and 3 in light of my own cxpcricncc in 
Daripalla, I am uncasy about thc catcgory of 'landlcss farmcrs' as i t  is 
now dcfincd. Although it is cmpiriwlly justifiablc to catcgorizc ~hosc 
farmcrs who possess lcss than 0.M acrc as functionally landlcss, I do 
not fccl this catcgorizadon is culturally justifiablc. To own as liitlc as 
0.01 acrc of cropland makcs a significant diffcrcncc in a Daripallan's 
self-conccpr. To possess only a homcslcad plot also makcs a considcrdblc 
diffcrcnccs in lhc pcrccption a pcrson has of himsclf and in the pcr- 
ccptions his ncighbors havc of him. No mattcr how littlc. or what kind of 
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land is posscsscd, lo posscss any land at all cslablishcs a Daripallan as a 
uuc son of Adam. I bclicvc lhcsc cultural conceptions should be, and can 
bc, taken inlo account in preparing slatistical dam. 

Tablcs 4 and 5 prcscnt a break-up of thc farmcrs includcd in the 
'landlcss' catcgory according lo thc actual amounL5 of cropland possesxd 
and uscd. Includcd in this landlcss catcgory arc scvcn pcrccnt of thc 
houscholdcrs, who actually do posscss cropland. Having bccn shown 
lhcsc small plots by a numbcr of vcry proud possessors whcn I 'wcnt out 
into thc ficlds' with lhcm, I cannot bc satisfied wilh categorizing lhcm as 
'!andlcss'. This scvcn pcrccnt of thc houscholdcrs dcfinitcly distinguish 
chcmsclvcs from those houscholdcrs in UIC nil catcgory in Tablcs 4 and 5. 
1 would proposc that anothcr catcgory of marginal bandholdcrs is 
ncccssary bctwccn thc nil catcgory and thc catcgory of small larmcrs in 
Tablcs 4 and 5. Rccoding thc dala so that houscholdcrs who posscss 
upwards of 0.66 of an acrc and thosc who posscss bclwccn 0.66 acrc 
and 1.5 acrcs arc groupcd togcthcr as marginal farmcrs, rcsults in 124 
houscholdcrs who rcprcscnt 18 pcrccnt of Daripalla's households. Thus, 
the totals lhr cach caccgory will bc as in Tablc 6. Thcsc calcgorics sccm 
adcquatc 10 cxminc thc possession and usc oTcropland. 

Howcvcr, I bclicvc still morc ncwls to bc said about thc definition of 
'landlcssncss'. So far, pcrsons in this catcgory arc dcfincd by thc ab- 
sence of cropland which is thc convcntion in Lhc LOS and thc PEIC. 
Tablc 4 shows thcrc arc at lcast 288 houscholdcrs in this catcgory in 
Daripalla. A majority of thcsc pcrsons, it must bc notcd, do posscss 
some hornstcad land. From Daripallans' point of vicw this savcs thcm 
fmm king cntircly disposscsscd of thcir birrh-right as hcirs of Adam. To 
make significant slatcmcnts about thc social organization of rural life 
those who own only a homcstcad sitc nccd to bc distinguished from 
those mcmbcrs of rural socicty who do no1 posscss cvcn that. 
Fortunately, the BMS conlains olhcr variables which makc it  possiblc to 
pwsuc this distinction furlhcr. Tablc 7 conlains information about housc- 
holders' primary sourccs of income cross-wbulatcd by thcir scx and rcli- 
gion. Thc occupational catcgorics in this lablc rcprcscnt aggrcgalions of 
the dala as codcd in lhc BMS into broad catcgorics as follows: pcrsons 
engaged in agriculture who posscss cropland, agriculturalis~s who own 
only a homcstcad, agriculturalists without cvcn a homcstcad, and fcmalc 
agriculturalists. Thcrc is also a catcgory of pcrsons whosc occupations 
arc non-agricultural, Thus, in Tablc 7 wc scc that 176 agriculturalisls 
posscss only thcir homcstcads, while 50 agriculluralisls do 
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Table 5. 'Landless' Householders' Religion and Sex by Actual Cropland Used 
0 to 0.33 0.33 to 0.66 
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Mulim Male N 
% 
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% 
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Total: N 298 23 25 325 671 
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- Table 6. Categories of Landholders 
Catcgorics N % 

Landless 
Marginal (0.01-1.5 acrcs) 
Small (1.5-3 acrcs) 
Medium (34 acrcs) 
Big (6-10 acrcs) 
Supcr (10-35 acrcs) 
No information 

not posscss cvcn hat. This only accounu for 226 of thc 288 household- 
ers in Tablc 4 who arc without any cropland. Thc remaining 62 house- 
holders arc to bc found in h c  catcgorics of fcmalc agricultumlist and non- 
agricultumlist. Unfortunately, thc status of particular individuals in thcsc 
two calcgorics has to bc rcconslructcd from thc data scaucrcd in othcr 
variables in the BMS, and from my own ethnographic knowlcdgc of thc 
area. Pirst of all, of thc 16 fcmalc agriculturalists fivc arc without any 
cropland, but thcy do posscss thcir own homcslcads. Five othcr womcn 
arc includcd in thc non-agriculturalist category. Thrcc orhcsc womcn arc 
without cropland and support thcmsclvcs through bcgging. As far as I 
know, lhcy do not own thc sitcs whcrc thcir homcstcads arc locatcd. 
Thus, wc now havc 181 homcstcad-possessing agricul~uralias. and 53 
houscholdcrs who posscss no land of any kind. Of thc 110 rc~naining 
non-agriculturalists. 54 own no cropland. To ihc bcst of my knowlcdgc, 
all 54 (lo own ihcir own homcstcads. Thus we now havc 235 household- 
ers who arc without cropland but do own thcir homcstcads. Thcy rcprc- 
scnt 35 pcrccnt of ihc houscholdcrs in Daripalla. In a minimal scnsc at 
Icast, U>csc houscholdcrs an: maliks bccausc thcy'posscss somc land. 

The 53 houscholdcrs who arc without cvcn thcir own hotncstcad 
rcprcscnt 8 pcrccnl of thc houscholdcrs. Thcsc persons arc thc lruly 
'landlc:;~' in terms of thc culturul conccpuons of hcir pccrs. Thcy cannot 
'go out into thc ficlds'. Thcy do not havc cvcn thc sccurity of thcir own 
grccn vcgctablc gardcn or a fruit bcaring trce ncar thcir dwclling. Thcy 
arc not maslcrs, mulikr, of anyhing. Thcir rcsidcncc in Daripalla is at thc 
plcasurc of somc othcr houscholdcr, upon whom thcy arc dcpcndcnt. 
Thcsc arc ihc truly powcrlcss in rural Bangladcshi socicty. 

To summarize, I a n  prowsing that thc following cullurally rclcvant 
catcgorics of pcrsons arc ncccssary for an in-dcpth investigation of rural 
Bangladcshi sccicty: 
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a - Table 7. Primary Occuuation (Income) by Religion and Sex of Householders 
5 
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C c,. N % N % N % N % N % 

Farming 
owner 

Farming 
homestead 

Fanning 
landless 

Fanning 
female 

Non- 
farming 

No 
Information 

Toul % 88 3 8 I00 
Chi-square = 565.44189 with 15 degrees of freedom. Significance = 0.0000 
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Table 8. Culturally Relevant Categories of 1,andholders - 
Calcgorics N % 

iandlcss (without homcsrcad) 
Homesrcadcrs 
Marginal cropland holdcrs 
Small cropland holdcrs 
Medium cropland holdcrs 
Big Cropland holdcrs 
Supcr cropland holdcrs 
No information 

Toc;~l rill I(X) 

Thcsc cakgorics lakc into accounl lhc conccplions of landholtlcrs thcm- 
sclvcs conccrning the possession of land, and lhcy arc also empirically 
vcrifiablc in lhc licld. At Icasl, U~cy are vcrifiablc for Daripalla. Wih mi- 
nor a~juslmcnls in acrcagc rangcs lhcy would also bc verifiable through- 
out Bangladcsh. Similar culturally rclcvant catcgorics could and should 
be cru~lcd for use in olhcr non-Muslim m c  of Soulh Asia. 

CONCLUSION 

Thc figures in Table 8 for landlcssncss run countcr to thc prevailing 
'wisdom' aboul landlcssncss in Bangladcsh. Pcrsons who arc oulsidcrs 
to rural Bangladeshi socicty regularly refer lo a raw of 'landlcssncss' of 
bcttcr lhan 40 pcrccnl of h e  rural population. As Lhc discussion of Tables 
2 and 3 abovc shows, this figurc is usually arrivcd at by considcring 
anyonc who owns lcss than 0.5 or 0.33 acrc of cropland as 'landless' 
(SCC Janurzi and Peach 1977:xxii, 39-41: and Qadir ct a1.1978:33-34). 
This approach lo lhc calegorization of lantlholdcrs and non-land holdcrs 
is an ovcrsimplilication which might bc usclul for convincing aid-giving 
agencics of lhc urgency oC supporting dcvclopmcnt schcmcs. Howcvcr, 
'landlcssncss' so dclinul is no1 an opcralivc catcgory for lhc implcmcnu- 
tion of planned swial changc. Forly pcrccnt of thc rural population is not 
disaffwted wilh lhcir situation, rcady and waiting for h c  implcmcnlation 
of land rcform and coopradvc schcmcs. 

Thc significant figurc in Tablc 8 is ha1 35 pcrccnl of Daripalla's 
houscholdcrs arc in thc calcgory of 'homcs~cadcr'. They can and do con- 
sidcr lhcmsclvcs complclc, masterful pcrsons, maliks, according lo their 
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age-old cultural conceptions. Nevertheless, they arc conccmcd about 
their sons' and daughters' futurcs whcn it comes time to dividc an already 
severely reduced patrimony. The fanncrs of Daripalla, at least, know 
significant change is coming. Although thcy do not distinguish social 
change (such as land rcform schcmes) from cultural changc (such as 
redefining a malik), thcy are aware of both pssibilitics. Thcy vehemently 
dislike the idca of any govcmmcnt-imposcd rcarrangcmcnt of land 
holdings through land rcform. Even thc homcstcadcrs of Table 8 scem 
oppscd to such efforts at social changc. On thc othcr hand, these farm- 
crs havc already bcgun the proccss of rcdcfining thcir cultural conccp- 
tions about bcing a malik. Outsiders to his socicty nccd to pay awntion 
to, and accommodate their dcvclopmcnt schcmcs to, thcsc cullurdl rcali- 
ties. Unless outside changc-agents at lcast acknowlcdgc that Bangladeshi 
farmcrs havc idcas of thcir own about changing rural socicty, hcy will 
bc part of thc farmcrs' problcms instcad of bcing part of the solution. A 
basic starting point for this kind of cultural sensitivity should be thc use 
of culturally rclcvant socio-economic catcgorics for data collection. Thc 
catcgorics claboralul hcrc an: mcant lo bc such. 
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IRRIGATION AND HONOR: 
CULTURAL IMPEDIMENTS TO 

THE IMPROVEMENT OF 
LOCAL LEVEL WATER 

MANAGEMENT IN PUN J A R ,  
PAKISTAN1 

Douglas J. Mcrrcy 

INTRODUCTION 

In rcccnc years the organization of irrigation syslcrns has bccomc an i n -  
portant research topic among social scientists. No adcqualc ihc,orclical 
pcrspccrivc, eilhcr Sor undcrslnnding lhc structurc and opcrzllion ofsinglc 
systcms, or for m:ll;ing uscl'ul co~nparisons among systcms, has y c ~  bccn 
tlcvclopcd (flunt ant1 Hunt 1976; Frcc~nan and Lowtlcrmilk 1978). 
Howcvcr, organization and managclncnt havc come to bc rccognizc(l as 
o l  central importance, not only in terms o l  their political i~nplicalions 
(Willfogel 1957). but as mi~jor constraints on the productivily, stabilily 
and cl'ficicncy of irrigation syslcms. 

Pakiswn has one o l  Lhc largest and most complcx irrigation syslcms 
in UIC world, and Ulc country is hcavily tlcpcntlcnt on iu irrigalctl agrictil- 
turc. This systcni is operating at a vcry low lc\,cl of cflicicncy, whclhcr 
mcasurd in  terms of world-wide agricullural production swndards, or in 
terms oT its potential productivity (Corcy and Clytna 1975; Govcrnrncnt 
o l  Pakislan, Planrring Commission 1978). In ad(litior1 lo ihc lnrgc num- 
ber of reports itlcntiryirg Lhc tcctinologiczrl dclicicr~cics in lllc syslcm. 
thcrc havc bccn sc\,cr~l rucnt sociologifill stotlics on organiz~tion:ll prob- 
Ian (citcd bclow). Inadcquatc ant1 inu[)propriaic organization appakrs to 
bc the mujor consu;~inl rcurtling the cll'orts lo improve Pakistan's irriga- 
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tion systcm. 
As uscful as thcsc rcccnt studics arc, thcy rcmain incomplctc a$ cx- 

planations of the managcmcnt of irrigauon in Pakistan for two reasons: 
( I )  All of hcsc studies arc focuscd on thc villagc/walcrcour.sc lcvcl, 

that is, the primary informal relationships among irrigators at the villagc 
and watcrcoursc lcvcl. Thcrc arc as yct no sludics of thc workings of thc 
Provincial Irrigation Dcpartmcnts thcmsclvcs, or how thcsc dcpartmcnu 
rclatc in practice to ihc uscrs of thc watcr and lo othcr rclaccd dcparmcnL$ 
such as Agriculture and thc Walcr and Powcr Dcvclopmcnt Authority 
(WAPDA).' 

(2) All of thc studics to datc focus on social slructural atlributcs of 
thc local syslcm. Howcvcr, nonc has discusscd thc culturc of irrigation, 
that is, the rulcs, goals, assumptions, and bclicfs of thc actors in thc sys- 
lcm; nor havc thcy discusscd thc sualcgics pursucd by thcscactors. 

If planncrs and policy makcrs wish lo dcvclop cffcccctivc programs, 
lhcy must havc a ihorough undcrslanding of chc cullurc of thcir clicnls. If 
it is assumcd that farmcrs in rural Pakism, for cxarnplc, sharc with thc 
planncrs thc same sct of valucs, goals, and assumptions, any program 
dcvclopcd based on this assumption is likcly to fail. Thcrcforc, in this 
papcr a bricf summary of ihc rcccnt swiological rcscarch on local lcvcl 
wa t r  lnarlagcmcnt in Pakislan is prcscnlcd. Thcn, aftcr prcscnling a 
working definition of culturc, and briefly dcscribing what happcncd dur- 
ing thc coursc of rcconslruction of onc watcrcoursc, thc fundamcnlal 
thcmc or focus in rural Punjabi culturc and its implicadons for improving 
watcr managcmcnc in Pakislan is discusscd. This is lhc conccpt of "iz/at" 
which may bc glozzcd as "honor", "prcstigc", or "rcpulation". Thc dis- 
cussion is bascd on dclailcd ficld work in onc villagc, supplcmcntcd by 
cxpcricncc with a broadcr study of walcrcoursc organizational problcms 
(Mirm and Mcrrcy 1978). Thc goal is to idcnlify and discuss Lhc implica- 
tions of a major fcaturc of Punjabi rural culturc that musl bc considcrcd if 
cffcctivc fonns of social organkalion for watcr managcmcnt as wcll as 
othcr produclivc purposcs arc to bc dcvclopcd. Throughout thc papcr 
Punjabi cullurc is discussed specifically, as most of thc rcscarch has bccn 
donc in Punjab; but thc major conclusions and thcir implications arc rclc- 
vant for thc othcr provinccs of Pakistan as wcll. 

. . 
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SUMMARY OF 
SOCIOLOGICAL FINDINGS 

Terminology 

Bcforc proceeding further, a fcw comments on terminology seem ncces- 
sary. In gcncral, Punjabi villagers rccognizc scvcrd ranked calcgories of 
pcoplc. The three major catcgorics are sayid, zamindar, and h i .  Sayids 
arc bclicvcd to bc dcscndcnts of thc Prophct Muhammcd, and arc there- 
rorc supposcd to bc rcspcctcd; whcn lhcy own land, thcy may, for the 
purposes of this rcpon, bc included with zamindars. In Punjabi, 
"zamindar" is bcst lranslatcd as "agiculturalisl", and includcs "casts" 
such as "Jar" and "Rajput" who traditionally arc farmcrs or at lcast land 
owners. Kamis arc traditionally non-agriculturalist "castcs" who may 
have a skill (carpcntcrs, blacksmiths, pottcrs) or bc unskilled laborers 
(c.g. Marali). Thcir castc and heir profession overlap and arc hcrcditary. 
both in t h c q  and to a lxgc cxtcnt in practice. Kamis Uaditionally work 
for particular farmcrs and arc paid at harvcst lime and have certain ccrc- 
monial rolcs; thcsc tics arc howcvcr wcakcning and king rcplaccd by 
purely cash rclalionships. Though kamis do somctimcs play important 
rolcs, villagc politics and watcr managcmcnt arc mainly the concern of 
zamindars. Thcrcforc, this rcporl, likc the othcr studics to be discussed, 
will not discuss the rolc of kamis. 

Sociological studies of rural Pakism tcnd to use "castc" (thc usual 
wanslation for rat and qaum), "subcastc" and "brotherhood" (LC., bi- 
rader9 rathcr looscly and inlcr-changeably. In fact, certain "ca$fcs", such 
as Arains and Gujars, tcnd not to bc lurlhcr subdividcd within villages, 
though thcrc are cxccptions: but the local group is nil1 bcst rcrcrrcd to as 
a "biradcri". Jat and Rajput "castcs" on thc othcr hand, oflcn, but not al- 
ways, are furUlcr subdividcd into local groups, also rcfcrrcd to as bi- 
raderis by thc pcoplc thcmsclvcs. "Castc" is in quohlion marks bccausc it 
is an open qucstion as to whclhcr this is cvcn thc appropriate tcrm to usc 
hcre. 

Alavi (1972), who prcscntcd the bcst discussion o l  "biradcri", says 
that kinship, not cask?, is the major bais for rural Punjabi social organi- 
zation, and "biradcri" is the basic kinship institulion. The tcrm biraderi 
has several rcfcrcnu dcpcnding on contcxt, but iL? most significant rcfcr- 
cnt for the purpose of this r c p a  is what Alavi (1972) tcrms the "biradcri 
of participation", whosc mcmbcrs gcncrally rcsidc in one village. 
kllrjlough common pauilincal dcsccnt is thc prcmise of this group, hori- 
zontal (Fraternal, including cousin) tics rcccivc spccial cmphasis; thcsc 
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are rcinforccd by marriage rcladonships and ritual exchanges (varran 
bhaji) on certain ccrcmoniai occasions. Brothers and cousins of all typcs 
cxchange sisters and daughters in marriage, both idcally and in practice, 
leading to a high dcgrcc of biraderi endogamy. The tcrms "castc", 
"subcasle", and "biradcri" from ihc litcraturc arc all uscd in this rcpon as 
"briaderi" and mean the biruderi of panicipation. It is imponant to kccp in 
mind that since "biradcri" has diffcrcnt rcfcrcnts in diffcrcnt contcxts, 
they are notncccssarily boundcd groups (scc Alavi 1972). 

Sociological Conclusions 

All of Ulc studics rcvicwcd hcrc havc bccn carricd out undcr thc auspiccs 
of thc Colorado Statc Univcrsity Watcr Managcmcnt Rcscarch Projcct in 
Pakistan. All havc focuscd spccificelly on thc local lcvcl organilational 
factors cnhancing or inhibiting thc introduction of programs for watcr- 
coursc rcconsuuction and maintcnancc. This issuc is important as 
Pakistan has launchcd an On-Farm Watcr Managcmcnt Pilot Projcct, 
whose kcy clcmcnl is watrcoursc reconstruction. In this projccl, the 
govcmmcnl providcs technical advicc and materials (bricks, ccmcnt, and 
cement watcr-control suucturcs): the sharcholdcrs on a watcrcoursc arc 
cxpcctcd to providc all labor and kccp thc watcrcoursc mainlaincd after it  
has bccn rcbuilt. If this projcct is successful millions of acre-fcct of wa- 
lcr, now wasted, can bc wvcd and utilizcd to improvc production at a 
rclativcly low cost (scc Eckcrt, Dimick, and Clyma 1975). Howcvcr, its 
succcss dcpcnds on cffcctivcly organizing h c r s  to rcconsuuct, main- 
tain, and w a g e  their own watcrcourscs. 

Thc major conclusions of thc sociological studics undcr rcvicw arc: 
(I) The "ccnual mobilizing social unit" at thc villagc and watercourse 

lcvcl is thc f~iraderi (Lowdcnnilk Frccman, and Early 1978 Val. IV:184- 
85; also scc Lowdcrmilk, Clyma, and Early 1975:32-42; Frccman and 
Lowdcrmilk 1976:653-58; Mirza 1975; Mirza and Mcrrcy 1978). 
Biraderis play an important rolc in mosquc and school construction as 
wcll as traditional watcrcoursc maintcnancc. 

(2) A high lcvcl ofpolarization and conflict in a villagc makcs orga- 
nizing such communities lor watcrcoursc improvcmcnt a risky busincss 
(Frccman and Lowdcrmilk 197fi693-705; Lowdcrmilk, Frccman, and 
Early 1978 \lol. IV: 199-201 : Mirza and Mcrrcy 1978) . Such conflict is 
gcncrillly bclwccn biraderi.~, or if within a l~iraderi, tcnds to split it into 
two biraderis. 

(3)  Communities charactcrC~.cd by two (or morc) biruderis of agricul- 
turalists ofabout cqual sir. and powcr will cxhibit morc tcndcncy toward 
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polarization and bc morc difficult to organizc for collcctivc projccts 
(Mirza 1975:96f. Convcrscly, colnmunilics dominated by singlc bi- 
raderi, or having a numbcr ofs~nall biraderis nonc of which arc domi- 
nant, may be bettcr candidatcs for collcctivc projccls (Mirza and Mcrrcy 
1978). It is important to notc hcrc rhat thc numbcr of biraderis, and lhc 
dcgrec of polarization of a community, arc not pcrmancnt charxlcristics 
o f a  community; rather thcy arc poinls on a longcr dcvclopmcnt cycle. 
This has not bccn cxplicity rccognizcd by any-of ihc audics undcr review 
cxccpt Mina and Mcrrcy (1978). 

(4) Communities with a rclativcly cqual distribution of powcr and 
influcncc (andlor landholding) and a high pcrccnlagc of pcoplc rccog- 
nizcd as influential arc bcucr candidatcs for coopcrativc projccts than 
lhosc dominated by a fcw powcrl'ul pcoplc, or lhosc having no influcnGal 
pcoplc. This is still an hypothesis and not conclusively coniirmcd 
(Lowdcrmilk, Frccman, y d  Early 1978 Vol. IV:225-27; Mirza 1975; 
Mima and Mcrrcy 1978). Howcvcr, prcliminary analysis of lhc Watcr 
Uscrs Association data supports this vicw (Miria and Mcrrcy 1979). 

(5) Not only arc largc landlords gcncrally lcss cmpcrative in clean- 
ing and maintaining thc walcrcoursc and morc pronc to factionalism 
(Mirfa 1975). but also lhcy tcnd more oficn lo violalc sanctions (such a$ 
for non-participation in walcrcoursc cleaning) than smallcr farmcrs 
(Lowdcrmilk, Frccman, and Early, 1978 Vol.1:71). Thcsc ohscrvations 
arc contrary to lhc assumptions often madc by policy-makcrs. 

(6) Powcr and influcncc arc significantly associated with sizc of 
landholdings, mass mcdia cxposurc, and high adoption of improvcd 
tcchnology (Frccman and Lowdcrlnilk 1976706-709). Other factors 
such as personality and official contacts arc also vcry important. 

(7) Previously cxisting forms ofcoopcration or a prcvious history of 
succcssl'ul coopcnlion on community projccls arc imponant predictors of 
likcly succcss in watcrcoursc irnprovcmcnt projccts (Mirza 19z5; 
Lowdcrmilk, Clyma, and Early 1975:4142: Mirza and Mcrrcy 1978). 

(8) Cooperation for watcrcoursc improvcmcnt is morc likcly to be 
succcssful whcrc lhcrc is a singlc govcrnmcnl-sanctioned watcrcoursc 
branch (sarhri k h f )  (Mirza and Mcrrcy 1978). 

(9) Coopcrauon For watcrcoursc improvcmcnt is also more likcly to 
bc succcssful on walcrcourscs wilh fcwcr sharcholdcrs (Mima 1975). 

(10) Farrncrs at thc ail o f a  watcrcoursc arc morc likcly to support 
coopcrativc cfforts at wdtcrcoursc improvcmcnt sincc thcir potcntial gains 
arc grcatcr than thosc at thc hcad (Mirza 1975). 

(1 1) Equality of influcncc on all sections of the walcrcoursc, or con- 
ccntration of influcncc at thc middlc and tail, sccm to bc conducivc to 
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succcssful coopcration for watcrcoursc improvcmcnt (Mirza and, Mcrrcy 
1978). That is, if thc influential pcoplc stand to gain substantially they 
arc more likcly to support and gct olhcrs to supprl thc projcct. 

(1%) A high lcvcl of "progrcssivcncss" as mcasnred by educational 
level, exposure to mass mcdia, ctc., sccms to bc an important predictor 
of coopcration on community projccts (Mina and Mcrrcy 1978). 

STRATEGIES, RULES, AND GOALS: 
THE CONCEPT OF CULTURE 

The sociological factors affecting thc ability of Pakistani fanners to co- 
opcralc on a watercourse improvcmcnt program Umt havc bccn summa- 
rizcd abovc sccm likcly to bc confirmed in a audy presently bcing con- 
ducted on walcr users associations (Mirza and Mcrrcy 1979). Onc could 
criticizc thc list of findings or a1 least add to it; ncvcrihclcss thcy providc 
very uscful guidcs, cspccially on choosing communities whcrc thc likcli- 
hood of a succcssful watcrcoursc program will bc grcatcr (Lowdcrmilk, 
Frccrnan, and Early 1978; Frccman and Lowdcrmilk 1976; 1978). 
Howcvcr, lhcy do not Lcll us why pcoplc bchlwc as ihcy do; that is, why 
arc biraderis so compctitivc? Why do Pakislani fumcrs find it so difficult 
to coopcratc on pr0jcct.s thcy thcrnsclvcs rccognisc as bcncficial? Why is 
thcrc such a dcarth of "consuuctivc" and cffcctivc civic-rnindcd commu- 
nity lcadcrs? Thc answcrs to thcsc qucslions may bc sought at scvcral 
lcvcls of absuaction; but since our purposc is to idcntify factoti rclcvant 
to planning cffcctivc forms of farmcr irrigation associations, givcn pre- 
sent social conditions in rural Pakislan, I shall focus on specific cultural 
factors that undcrly thc sociological oncs dcscribcd above. 

By "culmrc" I mcan all of thc prcccpts, conccpts, recipcs, skills, 
valucs, standards, goals, ctc. that pcoplc lcarn and in terms of which thcy 
bchavc and intcrprcl othcrs' bchavior. What has bccn lcarncd musl bc 
clcarly distinguished from i s  matcrial manifcscauon: oven bchavior, and 
statistical pattcms of bchavior that may bc obscrvcd and countcd. In thcse 
tcrms, thc locus of culturc, sincc it  is lcarncd, is within individuals; 
social and cconomic systcms which wc obscrvc in operation "arc crcalcd 
and maintained as products or by-products of culturally guidcd human 
action and, as such arc anifacls of culturc" (Goodcnough 1963: 271). 

Thcrc arc, thcn, two ordcrs of phcnorncna hcrc toward which a prc- 
diction is dircctcd (Goodcnough 1963:269; 1971: 20-21). Onc is actual 
bchavior, a slatcmcnt ofprobabilitics bascd on a sample of past events, 
such as "a watcrcoursc whosc mcmbcrs arc dividcd into two opposing 
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biraderis arc prone to conflict". The other type of prediction is based on 
standards of behavior, that is culturc: the rulcs and standards in lcrms of 
which people opcralc, judge others, and prcdict, the goals pcoplc pursue, 
and the strategies uscd to achieve thcu goals. A dcscription of a culture is 
a predictive statcmcnt in the same scnsc as a grammar is for language: it 
does not tell us what people will do, necessarily, but what things arc rc- 
garded as appropriate under pariicular circumstanccs. 

Thcrc is a complcx fcedback relationship ktwccn thcsc two lcvcls of 
phenomcna (Goodcnoygh 1963: 1971) whose mif ia t ions  arc beyond 
the scope of this paper. This relationship is an impomt consideration in 
understanding social and cultural changc, and in planning innovations. 
Even if a new form of organization is inuoduccd, pcoplc arc likcly to 
continue behaving within it in lcrms of thcir prcvious culturc, and will 
assume othcrs in thcir society will too. If lhcse rulcs and standards are 
inapproprialc for the successful operation of thc ncw form, it will fail, or 
at least be uansformcd into something quilc diffcrcnt from the original in- 
lcntions of thc initiator. On thc othcr hand, if behavior in lcrms of the old 
rules proves disadvantageous (psychologically as wcll as matcrially) to 
the pwplc involved, and behavior in rcrms of lhe ncw is sccn as advanta- 
gwus, pcoplc can and do changc thcir culturc. 

WATERCOURSE RECONSTRUCTION: 
A CASE STUDY 

Canal Irrigation: Its Initial Impact on One Village 

As part of a largcr study of thc relationship bctwccn thc inuoduction of 
canal irrigation and social organi/ations, thc author had an opportunity to 
observe an cxpcrimcntal attcmpl at carrying out a watercourse improvc- 
mcniprogram. Thc villagc smdicd, "Gondalpur" (a pseudonym), is lo- 
a lcd  in Ccnual Punjab, on thc Ghaj "doab (lhc arca ktwccn thc Jhclum 
and Chcnab Rivcrs). This part of thc doab has uaditionally bccn called 
"Gondal Bar" becausc historically thcGondal "tribe" dominalcd thc arm. 

Bcfore 1901 thcrc was no canal irrigation in this arca. Thc anccstors 
of many of the prcscnt inhabitants of Gondalpur had hcrds of camels, 
shccp, goars, cows, and watcr buffalo; thcy also had onc Persian wcll 
(chai) irrigating I8 acrcs of land as of 1857, and practiced some rainfcd 
agriculture. As the accompanying table (Tablc 1) shows, during thc 49 
ycars bctwccn the first British land sctllcmcnt(1857) and the arrival of 
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Table 1. Changes in Population and Cultivated Area in 
Gondalpur Since 1857' 

year Po~ulatlon Area sown once a year m acres .................................. 
Rainfed Imgated Total 

Well Canal 

1857 67' 46.5 1 8  0 64.5 

1977~ 1444 

Source: unnublirhcd villaee rcmds. - 
b 

The 1857 scttImenl record gives ihe following pplation data: 
Households People zat 

10 56 Gondals 
I 2 Modu (Icalhcnvorken) 
3 9 Cuhra ("on-Muslim, very low 

...... ....... status. untoudtablcs) 
14 76 Tolal 

Census figures taken from unpublished village records to 1951; 1961 and 1972 figures are 
fnrm Dk~ric~ Cemu Reporl.9 (Gujrar) for these ycars. 

d 
Based on complcre household census. Ihcnumber of rorr had increased lo 24 in 1977. 

the canal water in Gondalpur (1904/05), thcrc was a substllntial risc in 
populalion, much of it bccausc of immigration, and a gradual exLcnsion 
and intensification of agriculture. Thcrc was also a fairly large-scalc 
rransfcr of control ovcr land to ou~ridcrs - and a concornitan1 incrcasc in 
tcnancy: and a large incrcasc in h e  numbcr of "castcs" rcprcscntcd. 

The Lowcr Jhclum Canal was officially opcncd in 1901, but ils wa- 
ter did not rcach Gondalpur until thc 1904-05 rabi (winlcr) scason. lls 
impact was immcdialc: hundrcds of acrcs of land camc undcr cultivation 
during both thc surnmcr (kharij) and wintcr (rabi) growing scasons. 
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Fomer hcrders and pm-timc farmcrs became full-time farmcrs, either on 
thcir own land or a$ tcnanls on othcrs' lands.. Thc area available for graz- 
ing animals declined so that even a few ycars aftcr the canal was in to-  
duccd most farmcrs wcrc devoting a subsmtial pcrccntagc of thcir land 
to growing fodder for thcir animals. Other changcs sincc the intoduction 
of canal irrigation include a furthcr risc in population, increasing frag- 
mentation of land holdings, and increasingly intensive agriculture. As is 
t u c  elscwhcrc in Punjab, the watcr tablc has also riscn 40 to 60 fcet so  
that d a y  ncarly cvcrywhcrc it is lcss than 20 fcct bclow the surface. In 
somc arcas it i6 lcss than fivc fcct, and a largc low-lying tract in 
Gondalpur has bccomc watcrloggcd and an adjaccnt previously produc- 
tive arca salinc and unproductivc. 

Gondalpur land is irrigated by thrcc watercourses, all of  whosc 
heads arc Icxatcd in othcr villages, and controlled by othcr farmcrs largcr 
and morc powcrful than any Gondalpur farmcr. On two of them, most of 
even thc Gondalpur land is owncd by outsidcrs and cultivatcd by 
Gondalpur tcnants. The third watcrcourse, whcrc thc improvcmcnt pro- 
ject was donc, has scveral scparatc branchcs, as thc accompanying map 
shows (Figure 1). One branch passcs through thc ccntcr of "Chak Aziz" 
(a pscudonym). The main branch follows thc linc bctwccn Chak &iz and 
yct another village into Gondalpur, thcn dhidcs into thrcc sub-branches 
which primarily irrigatc thc holdings of Gondalpw f m c r s .  

Watercourse Social Organization 

The Gondals are thc dominant land owncrs in Gondalpur. As Tablc 2 
shows, thcy arc divided into four major namcd biraderis, thc Khudaya 
(branch D), Khizaranc (branch B), Muradkc (branch C), and Miane. Thc 
f i ra  thrce namcd so dominale panicular branches of thc watcrcourse that 
thcse arc known by thcir names. Mcmbcrs of othcr biraderis also havc 
land on various branches. A few Awan have vcry small holdings on B 
and C: two Bhattis havc somc land on branch B, as do thrcc Sayid 
rcfugce familics; and some Muradke and Khudaya have land on branch 
B ~ .  On branch D, asidc from the Khudaya, a fcw Pindi farmers also havc 
land, as d o  the religious lcadcrs of  Gondalpur, thc Miane. Thc 
~ u m b c r d a r "  and his family, having rclatively largc holdings (50-80 
acrcs), arc Khudaya; thc Mianc holdings are also rclativcly large (25 
acres for each of chrcc households) whilc the othcr two Gondal biraderis 
arc mostly small farmcrs (5 la 20 acrcs). 



lrrigafion and llonor 

Figure 1. Sketch Map of Watercourse Gondalpur 
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Table  2. Zamindar  Riraderis Involved in Watercourse 
~ e c o n s t r u c t i o n ~  

Bkaderi Number of watercouncb ~os i t ion  
.......................... branch on branch 
llouseholds I'mpllc 

Gondal-Khudaya II  7 0  mainly on 0: Ilead: Middle: 
a l in l con8 .  1Bil 

Gondd-khiarane 21 105 8 Ilead: Middle; 
T.il 

Gondd-Mura&c 7 43 

Gondal-Mime 5 36 

langah 5 36 
A- I 1  47 

B h a ~ i - ~ a j c a n c ~  18 78 

Sayid 3 25 ..................... 
non-Gondalpur 
bladerir: 

Kharal (Chak Alii.) 3 '1 

C. a liltle Ilead: Middle: 
on 1%. nil 

D; a liule Tail, Middlc: 
on A 

A Middle 
8 and C - vcny Middle 

small holdings 
B (2 house- Middle 

holds) 
H IIcad: Middle 

Pindi f 3 loder '~~  under 10 ? A K I I  ' h i1  on both 

this is no, a ~ ~ r n ~ l c l c  Lin of all birnderir in Gondalpur, only those having land i n i p i e d  by ths 
waicrcousc r w m l m c i e d  ar~. list&. I:iym an: b a r d  on 1977 cnnpicts housah.hold ccnsus. 

b 
Su: sketch d watcnoune. 

Only two households of this birvdPri have land un lili walcrcowss. 'rhere arc 7 ILani  birodaris 
m Gondalpur with a t a a l  of 90 hourcholds and 416 pwplc as of 1977. 

d 
'lhesc biroderh did not play an imponant zolo in dlc irnpiuvemunl proj,jul - tho" major hold- 
ings an: on 0 t h ~ ~  watcrcoun~~:  they gcncrally acLd LO~CLIIC~ 011 this projet .  

At ihc hcad of branch A arc b u r  rclalctl houscliolds of Kharal zal. 
One has bccomc a vcry largc landowner (about 300 acrcs), having 
bought much land clscwhcrc. Hc has about50 acrcs on this walcrcoursc. 
His brolhcr also has aboul50 acrcs on branch A a11t1 ilicir half-brother's 
~ w o  sons havc about 50 acrcs bctwccn ihc~ii. Tllougl~ thcsc two half- 
brothers' sons okcn quarrel with each othcr thcy ditl no1 do so during the 
watcrcoursc project; thcy arc rcfcrrcd to hcrc collccdvcly as Lhc "slcp- 
nephews". Pollowing thc Kharal, on Gondalpur land, branch A irrigates 
the land of scvcral small Langah farlncrs (onc to Lcn acrcs). The mcrnbcrs 
of chis biraderi, though poor, havc lnarriagc rcladons wilh thc Khudaya, 
Muradkc, Kharal, and a largc Pindi landlord. Solnc land belonging (o the 
Gondalpur Miancis irrigated al'tcr the Lmgahs', Illen a1 tlic lail branch A 
irrigates small portions of  tlic rclativcly largc iloldings of scvcral Pindi 
families. 



lrrigafion and llonor ' 137 

Watercourse Conditions Bejore Improvement 

Pakistan's irrigation syslcm is a continuous flow systcm. Farmcrs have a 
right to watcr proponional IO Lhc sizc of Lhcir holdings. Usually thcy get 
watcr at a lixcd timc on a weckly basis. From thc beginning, govcmmcnt 
policy has bccn to intcrfcrc as littlc as possiblc in local watcr managc- 
mcnt; thc Irrigation Depmcnt  dircctly managcs thc hcadworks, canals, 
and distribularics, but not thc watcrcourscs. Whcn the systcm was built 
thc govcmmcnt laid out thc routc of thc watcrcourscs, but thcir building 
and maintcnancc was thc responsibility of thc sharcholdcrs. Thc govcm- 
mcnt rccains residual powcrs activiccd by appcals from farmcrs IO sct wa- 
tcr rotations, sctllc disputes, or changc thc routc (scc Johnson, Early, and 
Lowdcrmilk 1977: 1237; Michcl 1967, Jahania 1973). 

At the timc of thc study (1976-77) h c  lcvcl of thc maintcnanec of all 
the branchcs on thc watcrcoursc studics was cxucmcly poor. A Salinity 
Control and Reclamation Prognm (SCARP) tubcwcll had bccn installed 
a1 thc head of thc watcrcoursc in the mid-1960s. doubling UIC amount of 
watcr flow through thc watcrcoursc. As is gcncraily thc casc in the 
SCARP areas, the intcnsity of cultivation incrcascd substantially as arc- 
sult of incrwcd watcr s ~ ~ ~ l i c s . ~ '  

Howcvcr, the capacity of UIc watcrcoursc was not incrcascd; funhcr, 
for somo ycars alicr thc installation of thc tubwcll, thcrc was no pcr- 
ccivcd watcr shortage. According to informants this lcd to a dccrcasc in 
maintcnancc cfCoorcs, atrophying the already wcak sanctions enforcing 
panicipation in watcrcoursc clwning. Furthcr, fragmcnlation of plors h d  
Icd lo incrcascd numbcrs of "illegal" (LC. not sanctioned by the Irrigation 
Dcparlmcnt) cuts in thc main watcr channels. The watcrcoursc, on all 
branchcs, was choked wilh grass, bushes and uccs; lcakcd through rat 
holcs, thin banks, and at junctions; and watcr rcmaincd standing in many 
low sections after irrigation. On branch A, sincc thc Chak Aziz lands arc 
rclativcly high. ihc Kharal owncrs activcly sllbotagcd cfforts to clwn the 
h a d  of the watcrcoursc. Silting raiscd thc watcr lcvcl, and thus thcir 
ability lo irrigate thcir high land; but it blockcd a largc pcrccnlagc of thc 
watcr from rcaching the middlc and tail Pmcrs. 

This lack of maintcnancc, combincd with incrwsing prcssurc ta raise 
production (limitcd by watcr) had crcatcd considcrablc dissatisfaction 
wilh Lhc condition of thc watcrcoursc by 1976. 
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TIte lmprovemenf Process 

In rcsponsc to this dissatisfaction thc author was insuumcntal in arang-  
ing for the Mona Reclamation Expcrimcnlal Projcct2k! choose this watcr- 
course for an cxpcrimcnlal improvctncnt program : In this program thc 
Govcrnmcnt supplies technical advicc and supervision, and matcrials 
such as concrcu: outlcts (nukkas); the larlncrs arc rcsponsiblc for supply- 
ing all labor for thc earthcn improvcmcnts, masons for inslalling nak!us, 
ctc., and lor subscqucnt maintcnancc. Somc Gondalpur farmcrs had 
h a d  about thc succcss of the improvcmcnt program in othcr villagcs; a 
survcy by thc author indicated rhat thc fartncrs wcrc actually awarc that 
thc losscs from thcir watcrcoursc wcrc high and wcrc cagcr to improvc it. 

Thc improvcmcnl program on this watcrcoursc undoubtcdly faccd 
more problcms than is usually thc casc on a singlc watcrcoursc: but this 
makcs it an imporcant casc to study as all of lhc problcms cncountcrcd 
charactcrizc othcr watcrcoursc rcconslruction cfforL5 to various dcgrccs. 
A description o r  all that happcncd during thc six months of activc im- 
provcmcnt work would conslitutc a book in ilsclr; a bricf summary will 
show thc kinds of problclns laccd by thc projcct. At a Carmcr mccring in 
Junc 1977 two committccs wcrc sct up. Thc onc for branch A includcd a 
Kharal rcprcscntativc from Chak Aziz (thc youngcst of thc two "stcp- 
ncphcws"), a Gondalpur Langah, and the Pindi numberdar. For thc 
"main branch" and branchcs B, C, and D, onc Khudaya, onc Khizanranc 
and an Awan wcrc choscn. Thc branch C Muradkc rcfuscd lo (akc part in 
thc improvcmcnl program on thcir branch and thcrcforc had no commitrcc 
mcmbcr. Thcrc wcrc scvcral rcasons for thcir rcfusal: tllcy did not pcr- 
ccivc much oTa watcr shortagc: thcy prcfcrrcd to continuc culling thc wa- 
tcrcoursc frccly; and they wcrc angry at Ihc Awan ovcr unrclatd issucs 
and opposcd any program thc Awan supported. 

Work bcgan on branch A -but on thc samc day as an announcc- 
mcnt of land allotment undcr thc land consolidation program in 
Gondalpur; thcrcforc only Chak Aziz sharcholdcrs wcrc prcscnt at thc 
work site and thcy succcssCully prcssurcd thc govcrnmcnt cnginccr to 
stan work on a ncw routc for thc warcrcoursc, pxallcl to thc distributary 
around thcir villagc (scc inscrt on Figurc 1). This routc had hccn dis- 
cussed previously and opposcd by thc middlc sharcholdcrs, but now it 
bccamc a fail accompli and lhcy could not opposc it. Sincc thc old routc 
had passcd through thc slcp-ncphcws' land and anothcr Kharal's court- 
yard, whilc thc ncw onc was on govcrnmcnt land and highcr than thc old 
onc, thc Khxal bcncfiltcd substantially l'rorn lhis changc. 
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Over the next fcw months work continucd, fitfully; on branch A, 
and h e  cnginccr had branch Band D bcgun cvcn lhough he had not yct 
donc a survcy to indicate the routc, width, and depth. The farmcrs on D 
and B discovcrcd thcir watcr supply was' rcduccd as a rcsult, l ad ing  Lo 
considorable tcnsion bctwccn thcln and thc cnginccr. At a meeting wilh 
the farrncn lhc cnginccr accuscd thc farmcrs of not coopcrating with him 
and gave thcm an ultimatum - t follow his inslructions wilhoul argu- 
mcnt or he would abandon lhc pmjcct; UIC fanncrs wcrc angry but agrccd 
to his tlcmands. Thcsc branchcs wcrc thcn survcycd and thc work rc- 
donc.13 

A number of disputcs broke out among thc f m c r s  (asidc from con- 
linuing dispulcs bctwccn lhc farmers and Govcm~ncnt officials): 

(1) On branch D, two Khudaya, thc numhardur (supported by lhc 
Mianc), whosc land was a1 lhc h a d  and middlc and his palcrnal cousin, a 
watcrcoursc cornmitux mcrnbcr mosl 01' whosc larid is at lhc uil, disputcd 
ovcr how far towards thc o i l  thc improvcmcnt work should go. Thc 
nwnbardur and Mianc wantcd lhc work to stop about 1,000 fcct short of 
the co~~sin ' s  land so  that no improvcmcnl work would bc donc on thc 
scclior~ through thcir land. When lhc o i l  cousin rcfuscd to coopcratc 
unless his dcmands wcrc mct ihc numbordur agrccd, though the Mianc 
continucd to protcst and rcfuscd to cwpcrntc on the work. 

(2) Thc Mianc, near thc middlc and o i l  of D, continucd to disputc 
wilh thc Khudaya ovcr how far the improvcmcnt should go, and ovcr lhc 
route of thc watcrcoursc. Thc cnginccr, bascd on his survcy, wished to 
suaightcn it. Since it skirtcd thc cdgc of thc Miancs' land and ovcr thc 
ycars had bccn shiftcd, increasing thcir land, moving it would rcducc 
thcir 111nd slightly. It was slraightcncd, finally, but ovcr thcir continuing 
protcsr. 

(3) On branch B, thc Khizaranc lcadcr frcqucntly argucd with 
Mundkc, Khudaya, and Sayid sharcholdcrs ovcr division of thc work. 

(4) On branch A thc Pindi sharcholticrs and thc Mianc wcrc lax 
about doing thcir s h x c  of thc work, Icading to conllict with thc others 
and long dclays in completing a c h  scction. 

( 5 )  Thc Langah co~nlnittcc mc~nbcr and Urn Kharal mc~nbcr disputcd 
ovcr routc changcs dcmandcd by thc Kharal and division o f  work 
sharcs: bccausc of  his weak position, t h ~  Langah pursucd lhcsc issucs 
morc with lhc cnginccr than lhc K h m l  directly. In cvcry casc, lhc Khwal 
won, t ~ c a u s c  both lhc govcmmcnt officials and other farmcrs fcarcd lhc 
consulucnccs of thc Khwal not cooperating, giver1 thcir aratcgic position 
on thc watcrcoursc. 
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(6) The Kharal "stcp-ncphcws", who had traditionally taken 
"unauthorizcd water from thc main branch, successfully sabotaged the 
work on that branch, including prcvcnting the rcmoval of trees and 
suaightcning h e  route. Thcrc sccmcd to bc thrce reasons for chcir ob- 
structionism: they rcalizcd taking illcgal watcr from the main branch 
would be more difficult; they would lose a liulc of chc land thcy occupied 
if thc watcrwursc wcre straightcncd; and Lhey wcrc jealous. Thcy op- 
posed any program chat would bcncfit the weaker Gondalpur pcoplc, 
pcrhaps fearing it would lcad to thcir bccoming more indcpcndcnt of 
them. 

(7) The Kharal dcmandcd, and by thrcatcning to sabotage the pro- 
jcct, obtained cxua nakkas and double-sized culvcns for thcir land: but 
cvcn after gcuing these thc two "stcp-ncphcws" in particular continucd to 
sabotage thc work. 

A projcct that was cxpccted to bc complctcd in lcss chan two monlhs 
was not finished in Dcccmbcr 1977, thc sixth month. In fact, in May 
1978 some scctions still had not bccn rcconstructcd, cspccially in chc 
middle and tall sections of A and B; some of thc sanctioned nakkas had 
not bccn instalicd, and scvcral o l  ihc insclillcd ones had been damaged; 
and thcrc had bccn no clcaning and mainlcnancc donc. All the branches 
wcrc chokcd with weeds and silt and lcakcd from ncw "unauthorizcd 
cuts in the rcbuilt banks. Evcn in Octobcr 1978, the normal watercourse 
clcaning in preparation for the rabi scason had only been haphazardly 
donc. 

The sections complctcd up to Dcccmbcr 1977, immediately after rc- 
construction, did not lcak, and farmers enthusiastically reporled up to 
fivc timcs as much water reaching thcir ficlds as bcforc. However, by 
Novcmbcr 1978 chc watcr dclivcry had drastically dcclincd, though farm- 
ers said not quite to prc-improvcmcnt ratcs. I obscmcd chat chc sidcs, be- 
cause of both poor construction and vcry poor maintenance, had dcterio- 
ratcd considcrably and were lcaking b~dly; much watcr remaincd stand- 
ing in the ditch after irrigation; and many farmers fclt discouragcd about 
chc prospecls of maintaining cvcn thc prcscnt lcvcls of cfficicncy. 

PUNJABI CULTURE: 
THE CONCEPT OF ZZZA T 

Thcrc is no doubt that onc sourcc.of thc problcms faccd by this watcr- 
course improvcmcnt projwt was thc rclationship that dcvclopul bctwccn 



Imgation and IIomr 141 

the farmers and the government officials supervising the program.'P 
Another factor was that the potential benefits of the program were not 
perceived as equally disuibuted (Doheny and Jodha 1977). Indeed equal 
distribution of benefits in a watercourse reconstruction program is im- 
possible to achieve because of differences in size of landholdings, differ- 
ences between owners and tenants, and most crucial the relatively greater 
benefits accming to farmers with land at Lhe tail than to those with land at 
the head of the watercourse. However, the active attempts by the step- 
nephews to sabotage the program in order to prevent others from knefit- 
ting, and the disputes that dcvclopcd among persons whose benefits were 
about equal, suggescs these factors are insufficient as explanations of the 
problems encountered. In fact, the major source is to be sought within 
the socio-cultural organization of rural society. Punjabi rural society is 
characterized by a set of values and mechanisms which encourage con- 
flict, makc conflict endcmic ind unavoidable, and chus lcnd to discourage 
cooperation on a long term basis.'' 

The most fundamental concept, or thcme, in rural Punjabi culture, in 
terms of which much of Punjabi behavior can be understood, is the con- 
cept of izzaf.I6 Izzat may be glossed as "honor", "esteem", "reputation", 
"status", or "face". It is a "limitcd good" (Foster 1965): one acquircs 
more izzal only at othcrs' expense. As in a zero-sum game. the success 
of one person is a threat to all theother players, a characteristic that gen- 
erates con\petition and jealousy. For example, when Government offi- 
cials agreed to a very reasonable request for a double-width culven for 
truck access to one of the Khanl's brick kiln, his stepnephcw demanded 
a double-sized culvert for himself. Informants said his izzat was at stake: 
if he got less than his step-uncle he would lose izzat. Government per- 
sonnel, not accepting the rules of the local izzat game, rejected his de- 
mand, which led to funher problems with the man. 

All men wish to avoid losing izzat, but many men also attempt to 
increase their own izzat, or reduce others'. One acquires and increases 
one's izzar by scvcral different strategies. First, one must have the abil- 
ity, and more important the willingness, to use force. There is a famous 
Punjabi saying: "Whoeverholds the slick owns the buffalo". This does 
no1 mcan force is necessarily frcqucnlly rcsortcd to: it is enough to create 
the impression that one is willing and able to do so, and in times of ten- 
sion, much calculation and speculation revolves around this issue. The 
Kharal step ncphcws were feared because they had demonsvatcd their 
willingness to use force in previous fights. The Bhattis of Gondalpur, 
mostly tenants and poor, in thc past had also had a lot of izzat for the 
same rcason. On the qthcr hand, Lhe Khudaya numberdar, despite land 
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holdings, his govemment contacts, and several adult brothers, had less 
izzai than he rnight have had because it was known that he feared vio- 
lence (this was not an unreasonable fear since his father has bcen mur- 
dered). 

A second means of acquiring izzat is possession of influence with 
govemment officials. and willingness to use it for one's supporters and 
against one's "enemies". Thc numberdar had some izzat from this source 
but was not willing to use it against "encmics"; the Kharal stepnephews, 
some Pindi landlords, and a recently dcceased poor and landless Bhatti 
leader, all had a substantial amount of izzai from this source (as did the 
author). A third source is willingness to entertain guesls lavishly, 
whether they ,xe govemmcnt officials or relatives at a wedding - even if 
one bankrupts himself in the process. The deceased Bhatti leader men- 
tioned above kept himself bankrupt but high in izzat by this means. 

Success in competition, whcthcr organi-& games such as kabadi or 
a stick fight, is another source of izzat. Winning, not a valiant loss, is the 
key. Another source is generosity, not to the general,~ublic, but toward 
individuals (who are obliged thcn lo render support). Finally, success- 
ful one-upmanship, including gcuing revenge for a previous dcfcat or in- 
sult, is imponant. For example, disputes are oflcn takcn w the police; and 
the person or group that can avoid jail or beating by the police, while get- 
ting the opponent punished, and spend the least money on the case, 
"wins". Such cases often become very long, involved, and expensive; 
but they continue even when people are aware that aflcr so much lmuble 
and expense they will have nothing tangible W show. 

In order to improve one's izzat one must have taqat (strength, 
power), but taqal alone is insufficient; one must use this power to help 
one's cli$nts or defeat one's encmics. The richest of the Kharals has less 
izzat than one would predict from his wealth and govcmment contacts 
because he was unwilling to use his position in this way. A person 
whose taqat and izzat arc increasing atlracu followers and allies who 
hope to benefic but he also attracts the jealousy and fear of others who 
are likely to band together bchind the scenes to plot suategics to limit or 
reduce him. If it is a group (such as a biraderi) or several brothers who 
are gelling too powerful, efforts will bc made to sow dissention and thus 
weaken thcir unity; bccause individuals' primary loyaltics arc to thcm- 
selves and each one assumes this to bc wuc of others, efC0rt.s to divide 
groups, even two brothers, often succccd. 

People rccogni~cd as "leaders" are supposcd to work for the bencfit 
of their followcrs as a group; but more often than not, such persons kccp 
thcir own interests in mind first and attract clients by aiding individuals 
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(against the police or an enemy for example) who are then obligated to 
them. Only infrequently do leaders work for the benefit of a group or 
community as a whole - and even when they do, othcrs may accuse 
them of seeking only thcu own benefit 

Opposition is often expressed verbally in terms of issues, but in fact 
the issuc is nearly always a pretext men oppose or suppon decisions and 
programs based on their perceptions of their competitors' position. For 
example, even though all farmers were suffering the exactions of a cor- 
rupt tubcweU operator, they did nothing because, informants explained, 
if one man or group proposes petitioning for his removal, others will op- 
pose, not out of love for the tubewell operator, but to prevent the others 
from utilizing the issue to gain some advantage, or to pursue some long- 
standing grudge. This can be carried further: the non-cooperative behav- 
ior of several Kharal on branch A during the watercourse reconsuuction 
was inte~pfeted by infonnanls as based on a desire to prcve:8t others from 
benefitting - even if it meant foregoing thcir own benefiis. Opposition 
is also not "legitimate" in the westcrn parliamentary sense: opposition is 
always personal (or interpreted by othcrs as personal), and aimed at 
weakening others or suengthening one's own position. 

There is a suong elhic of loyalty to one's kinsmen; one ought to be 
prepared to make sacrifices for thcir bcncfit - and on occasion people 
do. Marriage within the biraderi- siblings and cousins exchanging chil- 
dren - i!; intended to cement thcir affections and relationships. Divisions 
within the community, in Gondalpur and other villages, arc usually be- 
tween biraderis; this was the case for most disputcs over the watercourse 
improvement program. There is a feeling of a biraderi's izzal. which 
must be protected from others' attack; and if a man's izzar suffers at the 
hands of a member of a different biraderi, all of his close kinsmen will 
unite in opposition to the 'kncmy" (dushman). 

Nevenheless, despite the emphasis on loyalty to one's kinsmen, ten- 
sions among biraderi members arc always present; patrilatcral cousins 
and brothcrs often have tense and competitive relationships and do not 
completely trust each other. One's brother's or cousin's personal izzal is 
not necessarily one's own; hcnce a man is apt to be jealous of and feel 
threatened by a brother's success. Tension is also generated among bi- 
raderi mcmbcrs by joint potential rights in land. One of thc worst cases of 
conflict in Gondalpur history, resulting in two murders and three execu- 
tions, occurred within the Khudaya biraderi ovcr land; one branch at- 
templed to dcprivc another branch of righis to some land; tensions buy. 
up and the latter finally look action, by murdering the numberah and h 
brother. The amount of land involved was in fact not grcat; the rcal issuc 
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was izzat. If the second group had allowed themselves $ bc deprived of 
the land, their izzar would have been severely damaged. 

During the improvement process there was much petty conflict 
among biraderi members over work shares and the like; the Kharal are 
seriously divided, and the Khudaya only slightly lcss so; the Awan and 
Mutake, though sepmu: biraderis in many senses, are closely intcrmar- 
ried - yet at the time of this study were involved in conflict over several 
issues. These dam suggest that the sociologists discusccd above have 
overemphasized the unity of biraderis. 

The sense of community within the village is rcal, but also intcr- 
twined with izzat. In opposition to outsiders villagers will act together in 
a stick fight or a competition game (such as kabod~], to prcscwe the izzat 
of their village. However, cooperation within a community to achieve a 
mutually beneficial goal is very difficult as people fw others may bcncfit 
more than they, or the leaders will gain undue influence. In some villagcs 
there are leaders who are sufficiently trusted (or feared) to insure that 
farmers cooperate to maintain their watercourse (Mirza and Merrey 
1978), but this is not m e  of mos~communities, andis not a permanent 
characteristics of any community. 

THE IMPLICATIONS OF IZZAT 
FOR ESTABLISHING LOCAL 

LEVEL ORGANIZATIONS 

Punjabi villages exhibit considerable variety in observable social organi- 
zation: single, double, multicaste villages; villages with suong leaders 
and villages with no leaders; villages with no recent history of serious 
conflict, and villages where murders occur yearly; villages inhabited by 
descendents of the original @re-canal syslem) inhabitants; colonists who 
came at the time of the building of the canals; and recent reCugees from 
India. However, in contnst to the variation at this level, there is relatively 
lcss cultural variation: the conccpl of izzat described here is shared to a 
very large extent by mral Punjabis. However, it leads to somewhat dif- 
ferent sociological p a t ~  under different circumstances. 

For one thing, people pursue different strategies depending (aside 
from personality differences) on the larger social context in which they 
find themselves. Pindi village for example is dominated by a number of 
very large landlords; they are all Gondal, but are subdivided into several 
biraderis. Tension among several of these has led to a number of mur- 
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ders over the yeas. Members of othcr Gondal birnderis aucmpt to remain 
ncult;ll, or temporarily ally thcmsclvcs with one or anothcr side, or try to 
s(ir up incidcnts among others in order to wcakcn them. Many Gondalpur 
farmers are clients of the Pindi landlords; thcy work as tenants for the 
landlords, or help them whcn a show of forcc, or in the past at least, 
vow, are needed; in return thcy expect thcir pauons to help thcm against 
thcir enemies whcn needed. Normally the Gondalpur pcoplc do not com- 
pete directly with the Pindi landlords; thcy may be said 10 be operating in 
difkrcnt political "arcnas". 

Evelyonc is concerned about his izzor; but not all hcn play the game 
of izzot actively. Many arc contcnt to avoid losing izzal by not initiating 
confrontiiions. If lhcy rctrcat whcm somconc forccs an issuc, thcy lose 
izzar, but avoidancc of confrontations docs not always mcan wcakncss. 
The Langah, for cxamplc, bcing a small biraderi with relalivcly fcw rc- 
sources, arc rarcly involvcd in conflict, but whcn anothcr group at- 
lcmplcd lo grab somc of thcir land during thc land consolidation program 
thcy faced the issuc quarely. Thc glabbcrs backed down, losing consid- 
erable izzal, and thc Langah gaincd. Ncvcnhcless, since the Langahdo 
not initiate confrontations, thcirizzat is limited.= 

In contrast, the Awan, with a slightly larger number of men but less 
land than thc Langah, havc closcly allicd lhcmsclvcs with the Kharal 
slep-ncphcw, and exhibit a willingncss to use forcc to achicvc thcir cnds. 
Pcoplc are thercforc rcluclltnt lo annoy thcm and thcir lcadcrs havc more 
influence and izzat in thc community than one would prcdict from the si.~. 
of lhcir landholdings or numbcrs. 

Thc proccss of collcctivc decision-making is also condilioncd by 
conccm for izzat. Scvcral paryons (panchayats, i.c., informal "councils" 
of mcn) have been obscrvcd aitcmpting to scitlc disputs, as wcll as 
mcclings at which dccisions regarding the watcrcoursc impmvcmcni pro- 
gram wcre made. At all of thcsc mcctings, discussion sccms interminable 
lo the outsidc obscrvcr; pcoplc usually "shout" (by Amcrican smdards), 
oftcn gci cxcilcd, and oftcn drag in sccmingly cxuancous issucs. At 
paryons, aflcr thc disputing panics havc had thcir say, and therc has been 
considcrahlc public discussion, thc fcw men who are to make (he dcci- 
sion withdraw to discuss thc case privatcly; thcir decisions arc always 
presented as unanimous, and onc suspccts ihcy arc influcnccd by tho 
ucnds in thc public discussions. 

Simil:~rly, at the mcctings on watcrcoursc improvcmcni, a 
"consensus" was anived at on cach issuc (somctimcs mcaning thosc op- 
posed kcpt quiet - though thcy did no1 always acccpt ihc decision). On 
somc issucs, such as sclcction of thc mcmbcrs of thc "cxccutivc commit- 
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tee", the more important men, rcprcscnting the various biraderis, with- 
drew to discuss thc issuc privately. Thcir dccision was thcn announced to 
the group and extension officcr, and acccptcd with little further discus- 
sion. 

An important function of this "consensus" Corm of daision-making 
is to prcsewc the izzal of all thc participants. If a conscnsus, or at least 
the appearance of conscnsus, is not achicvcd, dccisions are oltcn post- 
poned, even whcn a large majority arc agrccd. To press for a decision 
whcn some rcmain opposcd is to attack thc izzal of the opposition. This 
may lead to an escalation of thc conflict. If a formal process such as vot- 
ing or an clcction is uscd, somconc must suffer a public dcfcat and thus 
losc izzal, creating bittcrncss and potential obstructionism. Since one's 
izzat is at stake, asidc from thc officc or dccision in dispute, people arc 
likcly to resort to "unfair" means to avoid losing. Givcn this orientation 
it would bc folly to insist on fonnal voting and majority mlc as thc mech- 
anism lor dccision-making in any institutions established on watcr- 
courses. 

Of course pcoplc may makc decisions by conscnsus, thcn "ratify" 
thcm by formal voting; but thc voting rulc is also apt to bc utilizcd by 
persons bcnt on incrcasing thcir izzar by forcing votcs and thus causing 
opponcnls to losc publicly. This would ultimatly subvert the organiza- 

22 
tion. Sccrct balloting docs not complctcly solve thc problcm cithcr: 
somconc still loscs i z z a ~  in a public way; and in a small community it is 
not difficult to figurc out how particular pcoplc votcd. 

When villagers and govcrnmcnt oflicials intcnct, both arc conccrncd 
about thcir izzal. In villages with scvcral competing lcadcrs, thcy often 
compcte for the "privilcgc" ofcntcrlaining visiting officials - especially 
gotcnlially important oncs. Part of thc rmon is an ethic of the importance 
of honoring a "gucst" of the villagc; it is "bcizzati", i.c. a loss of izzal, 
for thc village not to treat a gucst properly. Anothcr aspect is that ihc pcr- 
son who (publicly) trcats a gucst wcll gains points in the game of izzal 
over his opponents. If hc is ablc to translate this into influcncc, or cvcn 
the impression of influcncc, with the official, lhcn his izzar is furlhcr 
improved. 

Officials arc also conccrncd with thcir own izzal both in thc vil- 
lagers' and thcir collcagucs' cycs. This oftcn Icads thcm to avoid dclcgal- 
ing authority (cspccially to villagers but including such pcoplc as cx- 
tcnsion workcrs) and to try to give an inflatcd imprcssion of thcir own 
authority. Although they olicn flaltcr and cater lo big landlords, thcy also 
try to maintain social distancc bctwccn thcmsclvcs and ordinary villegcrs 
by wcaring wcstcrn clothcs, and by using spccch that is sprinklcd with 
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English tirms, authoritxian, and sometimes rude. This includes use of 
familiar verbal and pronoun forms of address towards villagers. 
Villagers on the othcr hand are expected to be polite, to accommodate 
themselves to an official's needs, and to accept his point of view without 
argument. Publicly villagcrs are often obsequious, but behind the 
oCiicial's back, hey may ridicule him. Some officials seem to be aware 
of this; at any rate thcy are vcry insccurc and vulnerable, and several very 
strong outbursts by officials whcn villagers have criticized them publicly 
have bcen observed. These factors obviously inhibil government 
workers' abilities to work effectively with rural people.* 

Perhaps because of this social distance, and the concqmitant lack of 
awareness of the divisions and compcling conccrns of thc people they 
work with, government officials somctimcs make decisions that seem 
"fair" to them, but are scen as izzar-thrcatcning by some of the commu- 
nity people. The example of the conflict over the double-sized culverts 
discussed above illustraccs this point. It is imponant for officials to make 
themselves aware of these factors and consider the likely consequences 
of decisions; this can only be done if thcy understand the relationships 
among the people involved, and thc culture in krms of which they opcr- 
ate. It should be a cardinal rule that no one should losc izzar as a result of 
a seemingly reasonable decision. In thc above case, either both should 
have been given a double culvert, or the pcrsou needing it should have 
becn asked to pay for the extra width. 

Finally, a major consequence of thc conccm for izzal is that a "civic" 
sense is very rare. The step-ncphcws rrom Chak Aziz are not unique in 
Punjab: there are many individuals who will actively sabotage a program 
to keep others from benefitting, cvcn if it mcans foregoing bcncfits for 
themselves. Other people havc no mechanism to neutralize or control de- 
termined obstructionists, cvcn whcn a large majority favor a particular 
program. It may be possible to solve this problem by strong government 
intervention, but this creaks othcr, perhaps morc serious, problems. 

CONCLUSION 

This report is by no means a complcte discussion of the role of izzat in 
Punjabi scxial life; nor is the concept of izzat the only characteristic of 
Punjabi culturc relevant to undersmding why conflict is so endemic and 
cooperation so rare. A complctc discussion would have to dissect the so- 
cial and economic suucturc of rural Punjab, the dynamics of family and 
kinship, and the profound changes that havc occurred in Punjabi sxiety 
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during the last one hundred years. All these would have to be related to 
the historical and general cultural context of Soulh and Southwest Asia. 
The discussion would have lo include an analysis of the assumption of 
hiemhy and inequality in social relations that is only superficially over- 
laid by the Muslim idcology of equality; and it would have to include a 
discussion of auitudcs toward land. This brings the discussion full circle 
back toizzat: hierarchy is expressed in the idiom of izzat, and possession 
of land and caule are perceived as primary source8 of izzar. 

To reiterate, not all mcn actively "play" the game of izzat; but all 
those involved in "politics" in its broadcst sense do. This includes a large 
number of men who arc not "lcadcrs" by any definition of the term. All 
Punjabi communities exhibit Lhesc samc chmctcristics, but some more 
than others, and some are ablc to ovcrcome thcm tcmporarily in ordcr to 
accomplish community-wide projects; but thcsc tattcr are a small minor- 
ity." The game may have bccn adaptivc undcr prc-canal social condi- 
tions. During the period immediately preceding thc building of the canal, 
population prcssure seems to have been building - perhaps explaining 
why canal irrigation wasadopted so quickly (Boscrup 1965). After the 
canal there was no shortage of land, no scvcrc population prcssure, and 
no pressure from the larger system to "develop": hence thc minimal lcvcl 
of cooperation required to operate the system at a low lcvcl of efficiency 
was sufficient 

Now the pressure is again increasing: the demands of the larger sys- 
tem require increased production; the local sub-system too is under in- 
creasing local pressure as productivity on a per capita basis is probably 
not even being maintained. Water and irs management is a key constraint. 
Large-scale capital-intensive projccts such as dams, canals, and tubewcll 
schemes will continue to be constructed and opcralcd in order to mainlain 
and improve the productivity of Pakistan's irrigation systcm: but it is 
now recognized that many of the major problcms - low productivity, 
water-logging, and salinity, among orhcrs -arc thc result of local-lcvcl 
mismanagcmenr. Increasing attention and invesuncnt arc therefore being 
focused on improving local watcr managcmcnt practices, by involving 
local water users in projccts to improve the efficiency of their watcr- 
courses, as well as their cultivation practiccs. 

There are two possible suategics: cithcr the govemmcnt can inter- 
vene directly and rebuild or cnforce the rcconstruction of watercourses 
and use of bctlcrcultivation practiccs; or it can encourage local initiatives. 
The former strategy, in which the govemmcnt irsclf would line all water- 
courses with brick and mortar for example, has bccn considcrcd. Many 
farmers find it atuactive. In thcory at lcast it would require less mainte- 
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nance. However, s i d e  from the prohibitively high cost (Eckert, Dimick, 
andClyma 1975). such a suatcgy would constitute funher ccntrali;.ation. 
reducing the responsiveness of the systcm to local-lcvcl problems, and 
ultimately risking its viability.* Its cffectivc adminismition would also be 
problematic. 

The administrative and social impcdimcnts to the strategy being pur- 
sued are also substantial. Nevcnhcless, from an ecological perspective, a 
decenwalizcd approach is most viable. In fact, paradoxical as it may 
seem, it should be argued lhat the currcnt program has 'not gone far 
enough toward encouraging local organization and initiative: not only 
should the Government encourage the organization of local water users to 
manage thcir own local sub-systems, but thcsc local organi7ations ought 
to be integrated into the operation of the system at highcr levels (as in 
Spain, for examplc; see Radosevich 1975). This dcccntrdlization would 
increase the responsivcncss of thc largcr system to local nccds and pcr- 
turbations. 

Given the sociocultural characteristics summcd up in the conccpt of 
izzat that scem to prcvcnt runl Punjabis from organizing and cooperating, 
how can local organizations succccd? In thc discussion of "culture" and 
its rclationship to bchavior the complexity of this rclationship was 
emphasized. It is not a fixcd, onc-to-onc or onc-directional rclationship. 
Since pattcrns of bchavior arc "gcncratcd" by a mixture of matcrial and 
cultural conslraints and rcwards, changcs in thcsc constraints and rc- 
wards should gencratc changcs in bchavior paltcrns (Barth 1966; 1967; 
Goodcnough 1963). It cannot bc assumed that pcople will alter thcir cus- 
tomary bchavior patterns and cultural values in the abscncc of compelling 
constraints and/or rcwards to do so. Mcrc exhortation will not 

Thc solution is to crcate such constraints and rcwards, dcsigncd with 
the specific cultural characteristics and rnatcriul rcsourccs of the popula- 
tion in mind. A thrcc-prongcd strategy is suggested hcrc: 

(1) Legal and administntivc mcchmisms arc rcquircd to facilitate or- 
ganization (such as an enabling law for local watcrcoursc organizations, 
and thcir federation into a larger organii.ation). Thcsc organizations ought 
to be given real r~s~onsibilitics.~ 

(2) Sufficient rcwards nccd to be built in to atuact farmers to orga- 
nize, and continued rcwards hcld out to maintain the organization over 
thc long run (for cxamplc frcc matcrials for watercourse rcconslruction, 
crcdit and agronomic inputs at special ratcs for members of successful 
organizations, spccial public recognition for communities with cffcctivc 
organiz;ttions). 
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(3) Sanctions nccd to be applied initially to individuals and groups 
who sabotage organizational cfforts and local impmvemcnt projecls, and 
evantually to local communities who lag behind in organizational effons 
or do not fulfill their responsibilities (such as walcrcourse maintenance). 
Such sanctions will have to be applied by an extcmal authority, to avoid 
their becoming another weapon in the game of izzat, and will have to be 
swift, certain, severe, and just. The "cxtcrnal authority" should not be 
another arm of the Govcrnmcnt bureaucracy; rather, it should be a body 
deriving its authority from local communities, but above any particular 
community .28 

The facilitating mechanisms, rewards, and sanctions must be de- 
signed to fit the local milieu: what works in thePhillipines may not work 
in Pakistan. For examplc, formal voting and elections ought not to be 
overcmphasizcd at teast initially in the opcration of an association as this 
requirement may lead to its being sabotaged in the gamc of izzat. 
Communities that organize lhcmsclves cffcctively ought to rcccive public 
recognition aside from the malcrial benefits that will hopefully accrue. In 
time such a strategy may encourage, if not a rcdcfinition of izzal, at least 
a recognition of more constructive behaviors as sources of increased iz- 
za .  
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NOTES 
1. The rescarch in "Gondalpur" on which much of h is  rcport is bascd 

was donc undcr a Social Scicnce Rcscarch Council Foreign Area 
Fellowship. I thank SSRC for its generous support. I am also gratcful to 
the Mona Reclamation Expcrimcnlal Project for their aid during my re- 
search. I hope no comlnenls in this rcport will bc misundcrstocd as criti- 
cism of this organization, or ils employees. This report has been writtcn 
with thc support of Colorado Slate Univcrsiiy's Watcr Managcmcnt 
Research Projcct in Pakism which ha bccn carrying out rcscarch undcr 
the Unitcd Sates Agcncy for Intcmationdl Dcvclopmcnt conmct Numbcr 
AID/la-C-1411. Under this conlracl I was closely involvcd in chc Water 
Users A.ssociation Rcsearch Projcct being donc at thc University of 
Agriculture, Faisalnbad. Nccdlcss 10 say, thc vicws cxprcsscd here are 
my own and not thox of any of the abovc organizalions. My wifc, 
Karcn Mcrrcy, ha$ commcnlcd on the pawr and most of her suggestions 
havc bccn incorporatcd. Ashfaq Hussain Mirza and Dr. John Rcuss havc 
also commcntcd on thc paper: Dr. Shcrry Plunkctt has suggcstcd 
substanlid improvemcnls and forced mc to clarify my ihinking, for which 
I am gralcful. I alone am rcsponsiblc for a n y  rcinnining wcaknesscs in h c  
rcport. 

2. Mir~a  (1975) and Lowdcrmilk, Frceman and Early (1978) do have 
somc commcnts on thc rclationships bctwccn walcr uscrs and the 
Irrigation Dcpaamcnt burcaucracy, but ncithcr are systcrnat~c studics of 
this issuc. A partial cxccption, focusing on India, is Guslafson and 
Rcidingcr (1971). 

3. Scc 1:rceman and Lowdcrmilk (1976 and 1978) for a method ofdc- 
tcrrnining dcgrcc of polarization in tcrms of cxtcnt of overlapping versus 
cross-cuuing of conflict structures. 

4. But Mirza (1975:73) also says, "Thcrc is nothing conclusive about 
singlc and mulliplc cas lcs..." in villages. 

5. Scc Frccman and Lowdcrmilk (1978) for a method of dctcrmining 
"ccnvality" and "conccnmtion" of power and influence. 

6. To qualify this: since thcrc is variation ovcr timc in a community's 
ability to coopcratc, communities wh~ch had coopcralcd previously may 
lalcr h o m e  confliccriddcn. 
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7. Goodenough (1971) has also distinguished sevcral levels or senses 
of the term "culLurc", dcpcnding on the pcrspcctive of the observer, 
which cannot be pursued hcre. Culture as dcfincd hcre is not the uadi- 
tional "supcrorganic" conccptualim~ion of sociologists and anlhropolo- 
gists. 

8. See Note No. 1. 

9. Most of this latter is either watcrloggcd or saline, or not commanded 
because the land is high arid on the othcr side of thc low-lying water. 
Ioggcd area (see Figurc 1). 

10. "Numbcrdas" (nambardar, hmbardar) is a hcrcdil;uy position crealcd 
by thc British: he collccts thc land rcvcnuc and irrigation fces for thc gov- 
cmmcnt, kccping apcrccntagc for himsclf; and hc acts as thc intcrmcdi- 
ary bctwccn thc villagcrs and govcmmcnt officials. 

11. Previously informants say thcrc had bccn littlc doublc-cropping. 
Now most of thc land - cspccially that of sinall farmcrs - is douhlc- 
croppcd. 

12. The arrangcmcnt was that thc author would obscrvc, but not partici- 
pate in, the proccss; in fact, pcoplc often souglil thc author's intervention 
to influcncc thc cnginccrs and upon occasion suggestions wcrc offcrcd to 
the Mona pcrsonncl -which wcrc ncvcr ~ollowui. 

13. Thcrc wcrc significant diffcrcnces among thc branchcs in thc labor 
organimtion for improvcmcnt and thc cfficicncy of thc work. Exccpt for 
a few portions of branch D donc collcctivcly, thc work on wch ponion of 
all the branchcs was divided among the sharcholdcrs proponional to thc 
amount of land irrigated. The largc farmcrs at thc hcad and (ail of branch 
A had thcir tcnants and servants do thc work, whilc thc small farmcrs in 
thc middle did thcir own sharc - and did it more quickly. Most of 
branch D wav donc by tcnants, Kumis, and hircd laborcrs - and morc 
time was spcnt smoking and gossping lhan working, significantly slow- 
ing thc work. All but a fcw of thc branch B sharcholdcrs did thcir own 
work, and thcir's was complctcd vcry quickly. 

14. Although somc of thcsccnginccrs and extension workcrs have rural 
backgrounds, thcir cducation has seemingly madc thcm unfit for rural 
work; possessing a dcgrcc, and a rcspcc(ablc position in thc govcmmcnt 
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bureaucracy, they an: "officers". Thcy creak barriers bctwecn themselves 
and their clients by wearing wcstcm clothes, spcaking an urban dialect, 
and doing all thcy can to cream the impression they possess a superior 
knowledge and position whigh ought to be rcspectcd. Whcn the clients 
assert themselves, and refuse the "officer" the "rcspcct" (read 
"obeisance") he claims, conflict arises, and the officer's low opinion of 
his clients is confiimed in his mind. This kind of relationship bctwecn 
government and fanners is not confined to Pakistan. 

15. The author is not arguing that thcrc is no cooperation; Lowdcrmilk, 
Clyma, and Early (1975:41-47), for example, discuss several forms of 
coopenition. But the paacms thcy discuss arc among a few individuals, 
usually relatives, and tend to bc on a short lcrm basis. These authors 
(p.47) minimize the importance of the factors discusscd hcrc as major 
impediments to organization. 

16. This is the most common and broadest tcrm; thcre arc othcrs but they 
tend IO have more restricted meanings. Thc tcrm has obvious affinities, 
conceptual and historical, with the Middle Eastern and Mcditnancan 
concept of "honor". This repon docs not prclcnd to be a complctc discus- 
sion of izzar, which has imponant mirications in many arcas of Punjabi 
li. 

17. Religious generosity such as building a mosque earns onc "rcspcct" 
(abad) for piety, but is not itself a source of izzar; pious acts score points 
in a different game. 

18. There is a Punjabi saying, "If my neighbor's wall falls it is good - 
even if it falls on me". 

19. The nwnberdar and the cousin with whom he argued ovcr the cxtcnt 
of work on the watercourse are the sons of the two murdcrcd men: their 
relations ate tcnsc in part bccausc of jealousy and dissatisfaction ovcr the 
subsequent partitioning of their fathers' land; and in pan bccausc each 
fears the other will gain an advantage. An exchange of sistcrs would 
secm to bc called for here, but each branch is marrying mauilatcrally 
(outside the village), accentuating the division. 

20. One commentator on an early draft of this paper, as well as one of 
the Gondalpur informants with whom the conceptualization of izzar was 
discussed, suggested a confusion with what he calls "false izzaf" with 
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" m e  izzat". True izzat rcfcrs to thc morc "positive" characteristics in- 
cluded in the concept, while "falsc izzat" includcs more "negative" be- 
haviors such as undercutting others, and creating fear in others. It is 
important to notc that my informant hcrc is a Langah, and they are not 
active participants in thc main game of izzal. Othcr Gondalpur infor- 
mants, while undcrslanding the distinction, insist ncvcrthcless that ob- 
structionists like the stcp-nephews do have izzur-in most peoplcs' eyes: 
men who are feared and refcrrcd to as "badmash ("bad character", trou- 
ble-makcr, bully) are also rcspectcd (even admired) and regarded as hav- 
ing ina t :  and thc "badmash" thcmsclves bclicvc they are incrcasing thcir 
izzat by thcir bchavior. 

2 1. The Langah illuslnlcd another sualcgy for maintaining thcir izzat: as 
noted above they havc marriagc relations with the Khudaya, Muradke, 
Kharal, and a large Pindi landlord. None of thcse othcr groups have di- 
rect marriage relations with cach othcr. Thc Langah arc proud of thcse 
connections. Thcse marriages strcnglhcncd thcir position and were a 
source of morc izzat than thcir small size and lack of involvement in poli- 
tics would Icad one to cxpcct. Howcvcr, this suatcgy has a double cdge: 
since they wcre mostly womcn-givcrs in thcsc lransaclions, they were 
also d f i i i n g  a ccrtain inferiority. 

22. Something like this may havc happcncd in many cooperatives. 

23. The On-Farm Watcr Management Project workers are a notable ex- 
ception to this, which may be one reason for thcir generally good rcputa- 
tion among villagers. 

24. See Peuigrew (1978) for a discussion of the role of izzat in East 
Punjab. Many of the charactcristics of Punjabi rural society are found to 
varying degrees throughout nonh India and Pakistan; many of the impli- 
cations of this report for organizing farmers apply to thcse areas loo; see 
also Sharma (1978). 

25. SeeRappaport (1971); Flanncry (1972); Lees (1974). This pcnpec- 
tive is being developed in another paper prescnlly being writtcn by this 
author, and is discussed briefly in Reuss, Skogcrboc and Merrcy (1979). 

26. Although the emphasis in this report has becn on cultural faclors as 
the indepcndcnt variables "explaining" particular forms of bchavior, this 
is an oversimplification. In fact, at a more abstract lcvcl than pattcrns of 
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individual behavior, culture - including the set of values and strategies 
summarized by the tcrm izzat -should bc seen as a product of a particu- 
lar social structural, economic and ecological context. Attempts to change 
only cultural values (by "education", "preaching", etc.), wiihout chang- 
ing the basic social suuctun: and the constraints and rewards built into it, 
are no1 likely to succccd (sec Silverman 1968). 

27. Gustafson and Reidingcr (1971) scem to be among the first advo- 
cates of establishing watcr users associations; see also Water 
Management Rescarch Project Staff (1976); and Reuss, Skogcrboe, and 
Merrey (1979). 

28. The federation of local organi7~tions into largcr bodies is probably a 
neccssary component of a successful decentralized water management 
organization; sellling dispules and imposing sanctions would be only one 
of ihc highcr-level functions. 
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POPULATION GROWTH AND 
THE DECLINE OF COMMON 

PROPERTY RESOURCES 
IN RAJASTHAN, INDIA 

N.S. Jodha 

Common propcrty rcsourccs - community pastures, forcsls, wastelands 
-although rare in Wcstcm countrics today, arc still an important form 
of natural resource cndowmcnt in the rural arcas of developing countries. 
Broadly dcfincd, common propcrty rcsourccs arc thosc uscd by an entire 
community without any exclusive individual ownership or access rights. 
In the abscnce of regulatory institutions, rapid population growth may 
lead to dcgcncrativc patcms of use (e.g., overgrazing) and the gradual 
depletion of common propcrty rcsourccs. Indeed, as popularly con- 
ceived, depletion of such rcsources is a straightforward conscqlrcnce of 
rapid population growth.' Scvcral rcccnt studics havc suggcstcd, how- 
ever, that the impact of rapid population growth on natural rcsourccs is 
not at all straightf~rward.~ Theso studics indicatc that ihc cffccts of rapid 
population growth are mediated by institutional factors and oftcn ovcr- 
shadowed by prcssurcs arising from changing markct conditions. 

This paper examincs ihc dcclinc of common propcrty rcsources in 
the arid zonc of Rajasthan in India and the factors underlying t k  decline. 
In Rajasthan, the introduction of land rcforms in the 1950s disrupted tra- 
ditional arrangcmcnts that protected and regulated thc use of common 
propcrty resources. Commercialization, population prcssurc, and large- 
scalc adoption of tractors havc played important rolcs in thc rcsourcc de- 
pletion process, but thcir impact has bccn grcatly magnilicd by ihc cir- 
cumstanccs crcatcd by various provisions of thc land reforms program. 

THE SETTING 

The arid zonc of wcstcrn Rajasthan, part of the grcat Indian dcscrt, is 
spread over 202,000 square kilomctcrs and accounls for 62 pcrccnt of thc 
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tropical arid area of India. Thc agriculture of thc region is characlcrized 
by crop and livcstock-bascd farming. Studics have rcpcatcdly cmpha- 
sizcd thc comparative advanogc livestock farming enjoys over crop 
fanning in the rcgion, and lhc region's comparative advantage over olhcr 
rcgions in the matlcr of livcstock farming.3 This comparative advantage is 
the product of two factors: (1) thc agro-climatic and land rcsource base of 
the arid rcgion, and (2) formal and informal institutional arrangcmcnts 
governing the usagc of thc natural rcsourcc base. 

Low and erratic rainPall, highly crodiblc and inrcrtile sandy soils, 
and a varicty of hardy grasscs and bushes makc most of the rcgion more 
suitcd to pa$turc-bascd livcstock raising than to suslaincd arablc farming. 
Livestock, bccausc thcy arc mobilc, arc lcss subjwt to thc advcrsc impact 
of lccalizcd droughts than crops arc. This advancage is lost, howcvcr, if a 
farmcr's livcstock must dcpcnd solcly on his own foragc and watcr rc- 
sourccs. In other words, thc mobility-linkcd advanogc of livcaock bc- 
comcs a rcality only whcn hcy havc easy and unrcsuictcd acccss to spa- 
tially diffcrcntiatcd land rcsourccs. It is in rcsponsc to thc n& for unrc- 
strictcd mobility of livcstock lhat common propcrty rcsourccs or common 
acccss rcsourccs cmcrgcd as thc dominant form of rcsourcc owncrship 
and usagc by villagc communities in this rcgion, as in many other parts 
of thc world having similar ecological condi~ions.~ In dry arcas of 
Rajasthan, the villagc-lcvcl common propcrty rcsourccs that havc cffcc- 
tivcly supported livestock fanning sincc thc fcudal pcricd includc: 
(1) Community grazing lands, including pcrmancnt pasturcs, uncul- 
livable and cultivable wastclands, and fallow lands conlributing to thc 
grazing arca of chc village. 
(2) Village forcsts and woodlands, including Orans (forcsts protected on 
religious grounds). 
(3) Privalc croplands available for public gnzing aftcr harvest of crops 
(4) Community thrcshing and wastc-dumping grounds. 
(5) Community p n d s  and animal walcring pints. 
(6) Migration routcs and facilitics. 
(7) Community facilitics for stock breeding. 

METHODS AND DATA SOURCES 

This paper uscs cvidcncc from sclcctcd villages of Jaisalmcr, Jodhpur, 
and Najiaur districts in Rajasthan for thc carly 1950s to thc carly 1980s. . 
The thrcc districts rcprcscnt thrcc subzoncs within thc arid rcgion in 
tcrms of aridity and dcnsity of human and livcstock populations. Annual 
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rainfall averages 179mm. 2641nm. and 310mm in Jaisalmer, Jodhpur, 
and Nagaur, respeclivcly. Thc population density (according to the 1971 
census) is 4, 50, and 71 pcrsons pcr square kilometer in Jaisalmer, 
Jodhpur, and Nagaur, rcspectivcly. The numbcr of cattle, shecp, and 
goals - the key categories of livestock sustained by common property 
resources in the arca -expressed in terms of animal units is 6 per 100 
hectares of area and 164 pcr 100 pcrsons of rural population in Jaisalmer. 
The corresponding figures for Jodhpur are 41 and 124, and for Nagaur 
they are 70 and 11 1. Mixcd farming bas& on annual cropping and live- 
stock nising is common to all three districts, although the importance of 
crop farming incrcascs as onc moves froin arcas of lower to higher rain- 
fall. 

Most of the data prcscntcd were collected during !he pcriod 1963-66 
whcn thc author workcd for the Ccnual Arid Zone Research Insiituw 
(CAZRI). An important objcctivc of the field studies was to cxaminc the 
existing pattcrn of land rcsourcc usc and to compare it with the potential 
pattcrn c~ncrging from CAZRI's rcsouce conservation and dcvclopmcnt 
tcchno~ogics.~ In 1973 and 1978, the author visited the samc villages 
again and documcntcd changcs through quick survcys in Nagaur and 
Jodhpur d i s~ ic t s .~  In 1983, during a short visit, data wcrc updatcd on 
specific issues. Six villages from which data wcre collcctcd in all four 
rounds arc thc principal focus of this papa. 

Considcring the total size of thc arid zonc, findings from six villages 
can only be suggcstivc. It should bc nolcd, howcvcr, that the broad pat- 
tern of changc, closcly obscrvcd and documcntcd in the sclectcd villages, 
was also cvidcnt more widcly in the arcas to which thcsc villages belong. 

DECLINE OF COMMON 
PROPERTY RESOURCES 

From the wrly 1950s to carly 1980s, common propcrty rcsourccs in the 
arid zonc tlcclincd in arca and dctcrioratcd in quality. 

Grazing Lands 

Village forcsts, pcrmancnt paslurcs, uncultivable and cultivable wastc- 
lands, and croplands Pallowcd for longcr pcriods broadly constitute thc 
tolal grazing arca in lhc villagcs. This arca is supplcmcntcd by cropland 
that acquircs thc character of a common propcrty resource in ihc post 
crop season whcn anyone can grazc his animals thcre. The changing sit 



.g - Table 1. Changes over Time in Common Crazing Areas as a Percent of Total Geographic Area in Six Villages in Three 9 

5 Districts of Western Raiasthan 
'L Percent of loul area in study villages 

Nagaur Jodhpur Jairalmar 
. - -. . . . .. . . .. . . . . . . . . . . . . .. . .. .. . - . . .- . . - . ... . . ... . . - . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . -- . - . . . . .. . . . . . . . . 

Graing sna 1953-54 1%364 1972-73 1977-78 1953-54 1963-64 1972-73 1977-78 1953-54 1963.64 

Forests 2 1 0 0 3 2 2 2 0 0 

Permanent 

pastures 6 3 1 1 7 3 3 3 3 1 
Undtivablc 

wastelands 17 13 12 11  13 10 10 9 38 35 

Cultivable 
wasrelands 18 10 7 6 15 7 4 3 26 12 

Fallow lands 

(aher than 
current fallows) 15 10 8 6 18 13 10 9 16 13 

SOURCES: From patwrri words during succwivc rounds of field wok.  ?he data relate lo two vi!lagcr in each disuict. Data fox 1953-54 were culled fmn village records. 
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uation of croplands, including currcnt fallows, as a sourcc of grazing will 
be disc~lssed separately. Tablc 1 providcs rclcvant information on all 
other grazing arcas. Thc proportions of common propcrty rcsources uxd 
for grazing in the total land arca of the study villages is fast declining. 
Despite diffcrcnces in thc cxtent of dcclinc ktween districts and commu- 
nities, a few common icaturcs are rcvcalcd in Tablc 1. 

Significantly, thc dcclinc in arca of common propcny rcsourccs was 
greater during the dccadc preceding 1963-64 than in the succeeding 
years. This was the peak pcriod of land reforms in thc rcgion. Forests 
and pcrmancnt pastures, which wdrc alrcady small in arca, dcclincd the 
most. Thc Fdllow lands dcclincd mainly through a fall in h e  practice of 
long-fallow rotation. 

The ucnds in the decline of common propcny rcsourccs are also cvi- 
dcnt for the arid zonc as a wholc. Land utilization ucnds for all 11 dis- 
tricts comprising thc arid zonc of wcstcrn Rajathan arc shown in Tablc 
2. The common propcrty rcsourccs (grazing arcas) in thc rcgion havc 
bccn dcclining consistently sincc 1951-52, chc first datc for which dis- 
trict-lcvcl data on land utilization arc available. Again, thc dcclinc was 
grcatcst during 1951-52 to 1961-62 - chc pcriod of land rcforms. 

Table 2. Changes over ~ i m e  in Chnracteristics of Common Property 
Resources (CPRs) in western Hnjasthan, 1951-78 

Characteristic 1 9 5 1 . 5 2  1 9 6 1 - 6 2  1 9 7 1 - 7 2  1977-78 

Area (millim ha) 11.3 9.8 9.2 8.7 
Arca as a lrrccnl of w 1  

geogra&ic a m  60.5 51.1 47.9 45.1 
Pcncnt docline in CPR arca 

over previous period 12.4 6.7 4.5 
Liveslodt per 1CO ha of CPRs 

(no. of animal units) 39 86 94 105 
P~~UlaliCm oer so. km. . . 

in ihe lanea 30 39 51 N.A. 
NOTE Canmon propcny r u o u r c a  includo forwu. pcrmanctll pasiure?, uncvliivablo and cultivable 
waswlands, and fallow lands other than cunom fallowr. 

i h s  population dolsi~y war 18 pw q. km. iccordhg to the 1901 a s u s ,  At iha t h s  of the laa  cm- 
sus bcforc lndependsncc (1941). the population density was 26 pcr sq, km. 
SOURCE: For 1951-52. h p t y  Dirrclor of  L n d  Kevenucz (Xocords). Govmment of Rajasthan. 
Ajmsr. Fm oru other y a m .  Smtirtieal Absuacis of  Kajsnhan far difrcrwt yurs.  

One conscqucncc of the dcclinc in grazing spacc is the incrcase in 
dcnsity of animals pcr unit of common gnzing land. In thc arid zonc as a 
wholc, the dcnsity of livestock cxprcsscd in tcrms of animal units in- 
creacd from 39 animal units pcr 100 hcclarcs of grazing land in 1951- 
52 to 105 during 1977-78. This incrcasc was due in part to an incrwse in 
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livestock population. According to livcstock census reports, thc number 
of animals in the arid zonc incrcascd by 41 pcrccnt bctwccn 1951 and 
1961 and by 14 pcrccnt bctwccn 1961 and 1971. The slowcr growth of 
livestock during the lattcr dwadc is duc partly to two scvcrc droughts 
during this pcriod and partly to dcclincs in grazing arca. 

Animal Watering Points 

Animal watcring points are rcsourccs important to thc support of pasture- 
bascd livestock farming. Ponds and lanks arc scattcrcd throughout graz- 
ing arcas in thc villages. Thcy arc fillcd by runoff from lhcir rcspcctivc 
catchmcnts, which arc also uscd for grazing. Dcpcnding upon Lhcir ca- 
pacity, thcsc ponds supply drinking watcr rcquirclncnts of animals and 
humans. Thcy hclp in the cvcn distribution of grazing incidcncc and cn- 
surc somc dcgrcc of  rotational grazing. Thcy wcrc dug by the village 
communilics and, at lcast in thc past, wcrc mainlaincd (dcsallcd) through 
the voluntary or  cnforccd labor of thc villagcrs, a$ wcll as by investing 
pan of thc rcvcnuc collcctcd through pcriodic auctionin 7 of ri hts to col- 4 s  Iccl dung and top fccds from around the watcring points. 

Dctails o r  thc history, currcnt sta~us,  usagc, and managcmcnt of 
thcsc watcring poinls wcrc collcctcd from two villagcss and arc prcscntcd 
in Tablc 3. Thc numbcr of watcring points and thc catchmcnt areas of the 
ponds dcclincd dralnatically bctwccn 1953-54 and 1972-73. 

Watcring points wcrc dcplctcd bccausc of reductions in thcir catch- 
mcnt areas and ncglcct of thcir dcsalting rcquircmcnts. The dcclinc in thc 
upkccp of the ponds is also indicated in Tablc 3. Expcnditurcs in tcrms of 
labor days on dcsalting of ponds and thcir inlcts for thrcc-ymr pcricds 
cnding 1953-54, 1963-64, and 1972-73 arc prcscnlcd. Whcthcr one 
looks' at thc tolal cxpcnditurc or thc avcragc cxpcnditurc pcr existing 
pond, thc invcsuncnt on upkccp of watcring poinls dcclincd substantially 
ovcr timc. Morc rcvcaling is thc changc in sourcc of cxpcnditurc, which 
also partly explains thc dcclinc in cxpcnditurc. Not only did ovcrall cx- 
pcnditurcs on upkccp of ponds dcclinc, bul thc pcoplc's contribution and 
common propcrty rcsourcc rcvcnuc (gcncralcd through auctioning of 
uccs, ctc.) disappcarcd as  sourccs to support thc upkccp of common 
propcrty rcsourccs. Govcrnmcnt grants or rclicf has provcn to bc poor 
subslitutc for thcsc traditional sourccs of upkccp. 
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Private Croplands: Seasonal Common Property 
Resources 

Public grazing on private croplands in the post-crop sixson is an impor- 
tant informal arrangcmcnt hclping stock raiscrs. Because of this practicc 
of pcriodic common acccss, the croppcd arca could be dcscribcd as sea- 
sonal common propcrty rcsourccs. Depending upon crop and soil mois- 
ture conditions in a givcn season, the available foragc consists of crop 
lcftovcrs, undcrgrowth, rcsprouting of harvcstcd crops, and bushes, The 
nct sown arca in the arid rcgion as a wholc has incrcascd from about 6.6 
million hcctarcs in 1956-57 to 8.3 million hccwrcs during 1977-78. 
Dcspitc an incrcasc of about 25 pcrccnt in thc scasonal common propcrty 
resources for grazing, thcir contribution to tolal foragc supplies for g m -  
ing sccms to havc dcclincd in rcccnt ycars. The large-scalc introduction of 
tractors during the pcriod undcr rcvicw has meant that soil prcparation 
for thc ncxt season is finishcd soon aftcr the harvest of the previous 

9 crop. This dcprivcs the animals of any post-harvcst grazing in thc sca- 
sonal common propcrty rcsourccs. Usc of tractors has also lcd to a dc- 
cline in the grazing spacc availablc from long fallows, cultivable wastes, 
and Ulc like, bccausc tractors arc not subjcct to lhc constraint a vcry short 
wet pcriod imposcs on soil prcparation by draft animals - a constraint 
that in thc past rcsuictcd cropping to a limilcd arca. 

Qualitative Degradation of Common Property 
Resources 

Qualitative dcgradation of common propcrty resourccs is partly a consc- 
qucncc of lhcir quantilativc dcclinc and unrcgulatcd use. Degradation of 
rcsourccs is casicr to SF than to quantify. It is difficult to find any offi- 
cial records covcring qualilativc aspects of common propcrty m.sourccs. 
Yet such phcnomcna as conversion of paslurcs into barrcn patchcs near 
habitations, and substituLion of pcrcnnial cdiblc spccics by annual noncd- 
iblcs have bccn documcntcd through dctailcd surveys in thc arid zonc.I0 
According to thcsc survcys, thc carrying capacity of such lands has dc- 
clincd far bclow thc prcscnt ratc of stocking. 

Indircct and rough indications of qualilativc dcgradation of common 
propcrty rcsourccs in thcstudy villagcs wcrc rcvealcd by casc histories of 
a fcw sclccted common propcrty rcsourccs. Sincc common propcrty rc- 
sourccs constituted imporlant sourccs of rcvcnuc for thc Jagirdar or 
Thikanedar (landlords in the prc-lndcpcndcncc pcriod), somc uscful 
records wcrc availablc as carly as 1945. Thcy indicated thc volume of 
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produccs collected from common propcrty rcsourccs and thc rcvcnuc 
generami by thcir auction. Details for four locations, whose area has rc- 
rnaincd unchanged, arc reported in Tablc 4 to illustrate the dcclinc in thc 
productivity of common propcrty rcsourccs due to qualitative dcteriora- 
tion. Availability of timber, top fccds, pcrcnnial grasses, and gum dc- 
clined in all four locations. Fclling of mature trecs and the growth of 
srunlcd and bushy trccs, elimination of uscful bushcs, and a decline in 
superior pcrcnnial grass- wcrc fcaturcs of the cnvironmcntzd degradation 
in these arcas. 

CAUSES OF THE DECLINE OF 
COMMON PROPERTY RESOURCES 

The dcclinc of common propcrty resources is a rcsull of multiplc forces. 
It is often not wsy to mwsurc ihc rolc of spccific factors in the proccss of 
change. Howcvcr, a description of thc circumstances influcncing pco- 
ple's da:isions and actions regarding the slatus and usage of common 
propcrty rcsourccs can shcd light on h e  rclalivc rolcs of diffcrcnt factors. 
Thrcc factors that sccm to havc contribulcd significanily to thc dccline of 
common propcrty rcsourccs in thc arid zonc are: (I) instilutional change 
in the form of land rcforms during thc carly 1950s; (2) population 
growth; and (3) incrcascd commcrcialii.ation of lhc dcsen cconomy in 
general and of common propcny rcsourcc-bmed activilics in particular - 
aidcd in part by technological innovation. 

Land Reforms 

The introduction of land rcforms during thc early 1950s constitulcd a 
major institutional intcrvcntion in the rural scctor of thc arid zone. The 
rcforms cncouragcd thc privatiziu~on of common propcrty rcsourccs for 
use as croplands, drastically reduced thc privalc cost of cult~valing sub- 
marginal lands (including common propcrty rcsourccs), and dismantled 
thc tnditional arrangcmenls (hat protcclcd and rcgulatcd thc use of com- 
mon propcrty rcsourccs. 

Prior to thc introduction of land rcforms, th; feudal landlord was the 
sole custodian or "owncr" of the village lands. All farmcrs cxccpt his 
kinsmcn wcrc the landlord's tcnanls. Thcy paid him substantial rent in 
kind (onc-fourth to onc-half of farm producc) for the land they culti- 
vated. Although the common propcrty rcsourccs belonged to the land- 
lord, villagers had acccss to thcm in rctum for ccrlain charges. While a 



Table 4. Decline in Productivity of Common Property Resources as Illustrated by Histories of Four 
Forests and Grazing Plots in a Village 'of Nagaur District, 1945-65. 

Producuon 

Plot 1 (6 ha) Plot 2 (10 ha) Plot 3 (120ha) Plot 4 (12 ha) 
...---..*F...---.-... .--..-.-----------...- .--....-..-..---..... ....-.....--....... 

Product 194547 1963-65 1945-47 1963-65 1945-47 1963-65 1945-47 1963-65 

Timber (babul and rndok trees) 12 3 11 1 3 0 17 0 
Top feed (loong from khejrr) 8 4 10 3 21 8 12 3 
Top feed @ala from ber bushes) 7 3 12 4 15 2 
Fuel wood (khejr~, k r ,  etc.) 8 2 5 2 18 6 21 4 
Cut grass (bred  and dhamn 

perenruals) 13 3 18 4 27 9 21 0 
Cut grass (bharoor,etc annuals) 3 5 5 7 10 8 13 9 
Dung collecoon 15 0 17 0 
Gum (babul and indok trees) 40 0 10 0 
) 

thr pn,diWc (r g i!lel a:. v c r , ~ ~  t.,p I:~JI; ~.nJer quc~llun il) l r b  LC tu tntr.du;r~on vi ruhocr-t~rrJ~l,.ll,r.k csn% I m h a b ,  h e  43" I a r J  r f  
car lo~J  LOIII~IJ C, IIIPI~L.~ t o ~ s r l t ~ c  .l:n.llrc(i oul1u:k . , f i t ,  otc ; n l u u a  GNIIJ .tcc.,mm~~J.~rc 51) wr.:nt m.,re prddo.1 h! \.,l.mc act.: 

uelrnt. ilrucrer. me ftr.urc% rcouneJ ~n tne lzhlc i r e  m lcrmi .,I load .ins:J h, ,r.vxcn-urej bo l l t~k  r4n< ~- ~~ 

SOURCE: Auction records of ex-lieirdar ind the villare Panchavat. In the ~ort-land refdrmr oeriod, the oracticc of auctionine has declined mainly because 
there is not enough mate&l loauction. 73;s h rum is irerult ofeiirnination of moit~ol h e  uecs'and c m p l c a  dcstm~lion of evm nxlts oiprcnnisl 
grasses 

R -- 
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fixcd proportion of land rcvcnuc from cultivated land wcnt as paymcnt to 
the ruler of thc stak, revcnuc from the common propcrty rcsourccs wcnt 
to the lantll'ord's own cxchcqucr. (At timcs, a part of thc rcvcnuc would 
be rcinvcstcd to incrcase or sustain income from the land.) Methods of 
rcvcnue gcncration from common propcrty rcsourccs included a fixed , 

grazing m pcr head of animal, thc auctioning of producc from common 
propeny resourccs, a numbcr ofdiffercnt lcvics on the uscrs of the land, 
and penalties for violation of a varicty of rcgulations imposed on uscrs. 
Thc numbcr ofdiffcrcnt lcvics and m c s  imposcd in thc princely Stak of 
Jodhpur irt 1941 varicd from 50 Lo 150, dcpcnding on location, of which 
64 werc considcrcd legitimate by an cnquiry committee appointed by the 
ruler of the statc.12 Many of thcsc rclatcd to common propcrty resources. 
Through lcvics and penaltics on thc use of common propcrty rcsourccs, 
the landlord exploited the peasants. Howcvcr, as a by-product of this 
exploitative mechanism cmcrgcd a managcmcnt systcln that protcctcd, 
maintained, and regulated usc of common propcrty rcsourccs. Tablc 5, 

I3  bascd on dctails from study villagcs as wcll as othcr studics, lists thc 
practices that were esscntial parls of thc managcmcnt of common prop- 
erty rcsourccs in thc pas1 and indicates which arc still prcvalcnt. 

Following land rcforms thc Jagirdari systcm and its variants wcrc 
abolished. Peasants wcrc made owncrs of the lands lhat thcy formcrly 
cultivated as tenants. Thc land rcvcnuc tax payablc annually to thc gov- 
ernment on thcse lands was drastically rcduccd (Tablc 6). Vast arcas of 
common propcay rcsourccs, mostly submarginal lands unsuilcd to culti- 
vation, wore distributed as croplands to the landlcss as wcll as to thosc 
who alrcady had land. Within a dccadc of land rcforms, in thc arid rcgion 
as a wholc, 3.4 million hcclarcs of common propcrty rcsourccs wcrc 
uansfcrrcd to private owncrship for thc purposc of arablc fuming. This 
mcant an incrcasc of nearly 50 pcrccnt in h c  land put undcr thc plow in 
thc arid zonc. I t  also mcant a dcclinc of bctwccn 7 and 26 pcrccnt in 

I4 
common propcny rcsourccs for ggruing. 

The owncrship or custodianship of thc rcmaining common property 
rcsourccs was transfcrrcd to thc villagc community, rcprcscntcd by vil- 
lage Pancliayats (clectcd councils). Thc provision of common acccss con- 
tinucd as in thc past, but the old systcm of managcmcnt of common 
propcny rcsourccs disappwcd (Table 5). thc village Panchayats in prac- 
tice did not imposc grazing m c s  and lcvics on uscrs of cotnmon propcrty 
resourccs, dcspite the fact that thcy wcre lcgally cmpowcrcd to do so. 
Thc mainlcnancc and upkccp of common propcrty rcsourccs suffcrcd as 
the Panchayats dcpcndcd morc and morc on assistance from thc gov 
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animals violahg regulations Yes I 
WnFh'ya'd.o hnvs pwisim. for vnpmimg prultk'. butsmt8 uu. rr1.b lo m p u r i n g  by prsonr m migrstion routes during d.ougiur. or to -p,sinu oid.rmgc ioons's Mp b y a w ,  -als, 
~hkha,Eh,htk,.rr';l, ff ynpo""a;na, 

Table  5. ~ a n a g e m e n t ' o f  Common  P rope r ty  Resources in Western  Rajasthan: 
Whe the r  Past Practices Cont inue  following L a n d  Reforms 

hCUce 3 Pranice mnunues 3 Indicators of private cost of 
CPRs 

r Grazing ( g k  mi) No .s Fee for grazing in some CPRs on 
2 priority basis No 

Livestock-related levies ( l a g  baag) No 8 Compulsory labor contribudon for 
< desalting ponds (beggar) No 

Penalties for disregarding grazing 
a 

regulations No 

Indicatars of regulated use 
of CPRs 
Evenly scattered watering points Ye3 
Deliberate rotation of grazing 

around different watering points No 
Periodical closure of pans of CPRs 

(e.g. chnilrollhni) No 
Periodic restriction on entry of ani- 
mal category (e.g. sheeplcatle) to 
pans of CPRs No 

Posling of watchman (konwaria) 
with power lo enforce regulations NO 

Village phnlnk (endosure) to impound 

I'radice mnt~nues 
Indicators of revenue earnings 
Aucuon of dung-eoUection rights 

Auctlon from CPRs of top feeds from CPRs 
No 

Auctionhale of wood f r m  CPRs 
No 
Yen 

Penalties for breaking grazing 
regulations No 

Cash and kind taxes and levies from 
users of CPRs No 

Indicators of investment in CPRs 
Periodic desalting of ponds 

d 

Payment to watchman (knnwaria) Yes No 
Maintenance expenses of -mu- 

Supponto ~ t y  bdse smuts to survey water 
No 

and fodder situation on migration 
routes before animals migration 
during drought No 



Table Data to fiivate Costs of Land Use Before and After Land ~~f~~~~ ~ ~ j ~ ~ h d  villages of 
Western Rajasthan, 1950-65. 

h- land  Post-land ? 
refoms reforms Pre-land Po'oa-land 

(1950-51) reforms reforms 2 
Better cropland -- (1950-51) (19L.4-65) ' %  
!ch!Li) Granngiand g 

Pead miUa yield f8ochorJ h, 

520 
Grazing tax 

520 
2 

Times c q p d  in (Rs/?"imal) 
a Other hvestock- 1.25 0 i 

4 

a- 
5 yean 

Lvld mt 5 related levies1 
d penalties 

(Rsha) 
Submargmd land 83 6 (Rshousehold) 
ibnmni) Value af mnvi 23 0 

Pead milla yield bution to protec- 
(kzha) 200 200 ticnhnaintenance ". 

Times rropped in of pasturehank, etc. 
a (Rshousehold) 

5 years 2 
18 

3 
0 

Land rent Animal-produa 
b prices, etcc 

(%ha) 
Pead millet-average 16 1.50 Wool 
mst (Rs/100 kg) 

Ghee 
90  

of produnion 480 
@ha) N.A. 285 5 (Rsbg) 

M3k 18 

NOTE: M-7 wl- d d , W ,  ,97d,,prpr. Rsiliue) N.A. 0.m 

' m o f a a p p i n g d =  lo* W ~ d p s r i o d i o d i ~ ~ i n g ~ f ~ ~ ~ ~ h ' ~ . ~ ~  nheUr- ~f~r~~(Z~mnofaoppod-lvupilduimgpluldrsfannpriodd 

Pn-uobhdhtbr l l l lgu  --. 
2 
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emment for this purpose. The main reason for the ineffectiveness of 
Panchayats, despite their domination by ex-feudal landlords in some 
cases, is that they were neither as authoritarian as Jagirdars, nor bold 
enough to take hard decisions (such as imposing taxes) that would dis- 
please their voters. 

Over-exploitation and depletion of common property resources re- 
sulted largely because there was (and rcmains) no private cost to using 
these resources. Estimates based on detailed investigations in some vil- 
lages of Nagaur districd5 indicate that prior to land reforms the animal 
grazer had to pay Rs 41 per household in cash or kind (at 1976-77 
prices) plus Rs 1.25 grazing tax per animal per year (at 1976-77 prices; 
US $1 = 12.50 Rupees). After the land reforms this cost was reduced to 
zero (see Table 6). 

Population Growth 

Increased population pressure is widely considered an important contrib- 
utor to shrinkage and depletion of common property resources. The rela- 
tive resource scarcity created by increased population density is thought 
to induce privatization of resources for reasons of efficiency and intemal- 
ization of gains from resource use.I6 In the case of the arid zone of 
Rajasthan, however, the role of population in the decline of common 
property resources does not appear to be dominant. Although no long- 
term records are available to measure the relationship, scattered and cir- 
cumstantial evidence suppom this view. 

In the arid zone as a whole, population grew from 3.6 million in 
1901 to 10.2 million in 1972, a growth of 183 percent. This is a greater 
increase than that registered for Rajaslhan State, f750 percent, or for India 
as a whole, 132 perccnt, during the same period. However, there are no 
data on land utilization prior to 1951 against which to assess the conse- 
quences of this growth. 

Privatization of common property resource in the arid zone has in- 
variably meant conversion of common property resources land into crop 
land. Hence, the impact of population growth can be judged in terms of 
increase in the area of cropland as well as the decline in the extent of 
common property resources. The population of the arid zone increased by 
29.8 percent from 1951 to 1961 and by 27.9 pcrcent from 1961 to 1971. 
Cm$Iands increased by 50 percent and 7 percent respectively during the 
same par id .  The area of common propcrty resources (on a larger base), 
as cdlcul&t& from Table 2, dcclincd by around 16 percent and 7 percent 
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respectively. Crude as they are, the above figures do not indicate a 
correspondence between population trends and land use trends. 

Historical Evidence Indirect and circumstantial evidence suggests 
that traditional management systems prevented rapid population growth 
from exerting a corresponding pressure on the laud during the feudal 
@re-land reform) period. As reported and documented by ~ai , ' s  one of 
the major problems of peasants in the princely State of Jodhpur (covering 
five out of eleven arid districts) was that despite substantial increases in 
the peasant population (as high as 50 percent in some villages mentioned 
by Rai) du~ing 1910-40, the Jagirdars did not allow additions to cropland 
fmm common property resources. Instead, they raised the levies from 
one-fourth to one-half of the produce on the already-established and 
overcrowded croplands, and proposed to charge the same (increased) 
revenue rate for the submarginal (common property resources) lands, if 
and when any peasant agreed to accept such lands for cropping. 

Examination of records relating to land revenue collected by 
Jagirdars in our study villages also reveals an insignificant extent of con- 
version of lallow land into cropland. The area of cropland (including net 
sown area, current and long fallow) increased by only 1-3 peccent during 
1935-51. The population of the same villages increased by 43-45 percent 
during this period. 

In the face of exploitation by the Jagirdars, the peasanu could satisfy 
their increrw.I demand for cropland only thrmgh reduction in the extent 
of long fallow. (Bosemp describes such intensification of land use in  re;^ 
spouse to population density at the global level in prehistoric times.) 
However, as indicated in Table I, long fallow represents only a small 
fraction of total common ppeny .  

The terms and conditions governing the use of cropland during the 
feudal period were not conducive to the conversion of submarginal graz- 
ing lands into cropland. Most of the lands of the arid zone are sub- 
marginal in physical terms and not suited to cultivation. During the feudal 
period they were submarginal on economic grounds as well. Since the 
Jagirdar m k  one-fourth to one-half of the farm produce as rent, the 
tenant's share was not enough to compensate for the cost and effort of 
raising crops on poor land. Furthermore, the Jagirdar imposed more le- 
vies on cmp producers than on animal raisers. Hence, despite increased 
population pressure, there was not enough incentive for tenants to extend 
crop farming by exploiting common property resources. 

Besides the harsh terms and conditions imposed by Jagirdars on 
tenants, the mditional occupational structure contributed to lower pres- 
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sure on cropland despite increases in population. The traditional caste cc- 
cupations - services and crafts under the J a j m ~ i  system and, outside it, 
exclusive engagement in livestock raising, petty trading, and so on - 
kept a substantial proportion of village populations away from the crop- 
lands. 

Demographic Factors in the Post-land Reforms Phase. 

The introduction of land reforms, combined with other post- 
Independence changes, unleashed the forces of population growth. The 
land reforms of the early 1950s not only liberally distributed submarginal 
lands (common property resources) to the people, they also changed the 
economics of land use. Land was granted to people for annual rents 
payable to the government. In Nagaur district, rent payable as crop share 
to the Jagirdar was Rs 16 per hectare (at 1976-77 prices); following land 
reforms, fixed rent on submarginal lands was Rs 1.50 per hectare (see 
Table 6). The low fixed rent reflected the low crop productivity of these 
lands as compared with fertile lands in well-endowed areas. The reduced 
wst of submarginal lands, accompanied by the government's liberal ap- 
proach to their distribution (partly to project a democratic image in areas 
formerly ruled by feudal lords), induced people to acquire private lands at 
the cost of common properly resources. 

Changes in the occupational structure of villages also increased de- 
pendence on, and therefore demand for, cropland. The Jajmani system 
governing patronclient relationships had tied many rural households to 
their traditional caste occupation (services and crafts). This system was 
disrupted following the introduction of the land reforms, and no substitu- 
tion emerged for thedagirdar's authority to oversee and enforce norms of 
intergroup relations. Perpetuation of dependence on traditional caste cc- 
cupations now appeared less economically attractive than farming land 
available for a very nominal charge. Subsidies, credit, and other forms of 
assistance available mainly t land owners under various development 
programs were further incentives to land ownership. Thais induced tradi- 
tionally mn-cultivating households t acquire cropland. 

A little-publicized social reform movement among lowcaste crafts- 
men (chamars, regard, bbhambis) was another important development be- 
ginning in 1949. Entire communities gave up caste occupations 

(Icatherwork, weaving, etc.) - jobs that, according to lhe caste Icaders 
of Untouchables, were responsible for the~r lower social status. 
Throughout northwestern Rajasthan, crop farming was adopted in place 
of crafts. 
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During the feudal period, an important category of absentee land- 
lords consisted of land owners from the Rajput caste who worked in the 
military forces of princely states. With the meFger of princely states in the 
Indian Union during 1950-52, most of these army units were disbanded. 
These pmple returned home to find their lands already transfened to their 
tenants. The rehabilitation of these and other absentee landlords who lost 
their lands during the reforms again led to distribution of lands once held 
as common property resources. 

As these examples illustrate, demographic factors have exerted in- 
creased pressure on common propeny resources largely through the op- 
portunities for cultivation created by various provisions of the land re- 
forms program. Unfortunately, the categories uscd by census reports are 
too broad lo be able to quantify occupational and other shifts in a way 
that would demonstrate the changes causcd by land reforms. 

Commercialization of Community Property 
Resource-Based Activities 

Because of the harsh desert conditions and the absence of even a minimal 
transportation network, most villages in the arid zone, until recently, 
were physically isolalcd from wider markets. Whole village economies 
were subsistence-oriented. Due to improved infrastructure and 
transportation facilities, the villages are now beuer linked with the market 
centers. B m r  has bcen replaced by a largely monetized economy: 
visiting caravans of traders have been replaced by regular marketing 
arrangements. Consequently, the subsistence requirements of producers 
and local demand are no longer important determinants of demand for 
several products of the arid lands, particularly animal products. 
Marketability and value of products have increased substantially, espe- 
cially in the case of wool, mutton, milk, milk products, and so on. Prices 
of such products, net of inflation, increased by roughly 350-550 percent 
during the 15 years ending 1964-65 (see Table 6). The resulting adoption 
of sheep and goat raising (an occupation traditionally followed by low- 
caste poor groups) by high-caste rich farmersain recent years has added to 
the pressure on common property resources. 

Profitability rather than concern for upkeep of common property re- 
sources has become the guiding force behind the c t ~ i c e  of enterprises 
and usage pattern of common property resources. Privatization of 
common property resources, through legal processes or illegal seizure, 
and over-exploitation by increasing the number of animals on common 
property resources have been the major consequences. 
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Technological Innovatioh The inuoduction of irrigation, feniliz- 
ers, and improved seed varieties has affected a few pans of the arid zone. 
The most important technological change influencing the status of com- 
mon property resources, however, was the widespread introduction of 
tractors. The introduction was initially supported by government subsi- 
dies to farmers and subsequently gained momentum due to its commer- 
cial profitability. For the region as a whole, thsnumber of @actors almost 
tripled, from 2,251 in 1961 to 8,652 in 1971, and it has increased fur- 
ther since then. In ow study of the arid zone, in a cluster of six villages 
the number of tractors increased from 0 in 1964-65 to 50 in 1973-74, and 
the proportion of net cropped area to total land area increased from 44 
percent to 81 percent during the same period. 

Besides the poor soils, a major constraint to successful cropping on 
arid lands is the shortness of the wet period required for sowing. Using 
draft animals (i.e., bullocks and camels), it was difficult to sow large ar- 
eas in the time available. The introduction of tractors eases this constraint 
enormously. Even small farmcrs %nt tractors. This has induced busi- 
nessmen to acquire tractors for hue. These practices reduce the extent of 
short and long fallows and promote conversion of submarginal common 
property resources into cropland. 

CONSEQUENCES OF DECLINE IIN 
COMMON PROPERTY RESOURCES 

The decline in common property resources has several implications. 
Among the most significant are the long-term implications of increased 
intensity of use of submarginal lands, the distributive implications of pri- 
vatization of common propcrty resources, and the impact of livestock 
farming. 

Long-term Implications 

Increased intensity of use of submarginal lands (i.e., through crop farm- 
ing instead of animal grazing) is not a consequcnce of privatization of 
common property resources per se, but rather of the usage practices that 
accompany privatization. In the case of the arid zone of Rajasthan (unlike 
the situation in Ewope following privatization of common property re- 
sources), privatization has invariably meant putting the land under plow. 
This practice strains the limited use-capability of the land. The ex 



pected (and in somecases already visible) consequences are soil erosion 

and decline in overall crop yields. An analysis of area and production 
data from the early 1950s to the early 1970s for the region as a whole re- 
veals that the successive additions to the area devotedLo rainfed crops 
have led to comsponding declines in yields per hectare. The decline in 
the productivity of remining (overused) common property resources 
was illushated in Table 4. 

Distributive Implications 

Distributing common property resources to the poor deprives them of 
collective gains, while improving the position of individuals who receive 
the land. We do not have enough da& to assess the net gain or loss to the 
poor following the privatization of common property resources. But lim- 
ited evidence suggests that privatization has helped well-endowed land 
owners more than the poor. As shown in Table 7, in the study villages 
farm households owning more than 10 hectares of land prior to privatiza- 
tion acquired 59 and 62 percent of total privatized lands in the villages of 
Nagaur and Jodhpur districts, respectively. On average they added more 
land to their existing holdings than did poor households. Furthermore, 
virtually all the common resources with more fertile soils (e.g., forest, 
tankbeds, etc.) were acquired by large fanners. Most of the poor received 
their land following official action on their formal application. Large 
farmers' pnncipal mechanisms for obtaining common property resources 
lands were either fabricating proof of title to certain pieces of land or 
gaining legal recognition of de facto (illegal) occupancy. 

Impact on livestock farming 

Since livestock farming is the key activity sustained by common property 
resources, Ole impact of the decline of these resources would be expected 
to be greatest on this enterprise. In view of a number of other develop- 
ments, however - such as improved marketing facilities for animal 
products, changes in the relative profirability of different livestock enter- 
prises, and institutional change facilitating or obstructing the migration of 
different types of animals -it is not easy to isolate the impact of declin- 
ing common property resources on livestock raising. 

Table 8 compares several aspects of livestock farming in 1963-65 
and 1977-78. The average size of livestock holding expressed in terms of 
animals units has declined. This is m e  in the case of both small and large 
fanners. The ratio of unproductive animals (young stock, dry cattle, etc.) 
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Lt - Table 7. Distribution of Land Acquired Through Privatization of CPRs in Two Villages in Two Districts 
of Western Raiasthan 

Average size of land holding per household before and after new land 
acquisition -_-_____-__________ --------------------------------------------.---------------*---------------*--------- 

Nagaur Jodhpur __-________________ . . . . . . . . . . . . . . . . . . . . . .  __________--_______ ............................ 

Size of land holding prior Percent of Percenlo 
to new land distribution (ha) Before Afw new land Before After new land 

(ha) (ha) acquired' b) (ha) acquired' 
None 0 2.8 131-) n 3 1 1 I(-) . " \, 

Up to5 3.9 5.4 lO(1) 3.6 5.5 13(-) 
5-10 7.8 1-1.5 I%-) 8.2 10.2 9(2) 
10-15 12.6 19.6 25(27) 13.1 20.9 23(32) 
Above 15 25.5 35.1 34(63) 20.5 30.4 39(581 

nLE:  Daa were collected during the first are of ficld work (1963.64). They relate to one village each m hagaur and Jodhpur damus.  1 aal number o 
households and a n a  involved in h e  $agaugaur village are 281 and 74 (ha), respebively; the corresponding figures forthe J a l h p l r d a g e  are 307 and 7 
(ha), rerpectively. Ihe able excludes a few cases in which land went ro p~ople fran neighbring villanes: hence the p e m u g c s  do nm sum to 100. - 

8 Figures in parentheses indicate the percent share of each group in superior type of CPRs privatized, including forest lands and areas near watering point! 

I 
ete.. Iha have goad soils. 'hey are not submarginal Lands. 



Table 8. Changes over Time in Livestock Farming in Two Villages in Two Districts of Western Rajasthan, 2 
1963-78 2.  

??E~E~z -V-.YY l-rlL....- c. ....-------*--..---------.-------------- 3 

1963-65 1977-78 1963-65 1977-78 
00 
3 

--------.-------. -- .----- . . . -. -.. .. . . .. . . .. . . -- - - --. -------.------ -. -- -- . -.----. . -. -- .-. -. . -- .- f 
;5 

Small Largeb Small Large Small Large Small Large 
Item farmers' farmers farmers farmers farmers fanners fanners farmers 
Average size of livestock holding 

(animal units) 15 13 13 9 16 14 15 9 
Share of sheeplgoats animal units 

@ercat) 38 6 42 22 40 9 46 31 
Proportion of buffalo in milch stock 

(percent) 5 23 13 46 6 27 15 51 
Unproductive animals per productive 

animal (no.) 7 4 6 2 5 3 5 1 
Caule regularly stallfed (except in 

monsoon) (percent) 6 .  25 11 49 5 23 18 57 
hoponion of animal grazing 

days depending on CPRs (percent) 81 59 76 31 85 62 76 29 
NOTE: Data relate lo one village in each distria. Details of the fin: faur imr relate iothe whole village, while the last lwoitemr relale lo sample households. 

The dezails of only two firziiiit@i$ ire fis&tdtoindic.xe the contra# or canprison. 
Those owning up to 5 heftares of land. 

b z; 
Those owning 10 or more hectares of land. 



to productive animals has declined. The extent of stall feeding has in- 
creased, while the dependence on common property resources for graz- 
ing has declined. These changes are more pronounced in the case of large 
farmers. Such changes could be attributable to both the decline of com- 
mon property resources and the increased commercial importance of ive- 
stock farming. Discarding of unproductive animals and greater emphasis 
on stall feeding help improve efficiency and profitability of livestock 
production. 

Of the remaining two indicators of change shown in the table, the in- 
creased proportion of buffalo is surely a result of improved mechanisms 
for milk marketing. Buffalo miLk fetches a higher price than other milk in 
these villages bccause of its highcr fat content. The increased proponions 
of sheep and goats in livestock holdings are a response to a decline in 
common property resources and to highcr wool and mutton prices. Cade 
find it diKicult to graze in the poorer quality common property resources, 
but sheep and goats can manage. Similarly, it is easy for sheep owners to 
migrate: they arc welcome in the canal areas of Punjab and Haryana for 
sheep penning. Cattle owners do not have this opportunity. 

CONCLUSION 

The process of change described in this paper suggests that well-inten- 
tioned public programs like land reforms can deprive a region of its com- 
parative advantage in a key economic activity (in this case, livestock 
farming). Privatization raises the cost of livestock raising and, hence, 
erodes the region's comparative advantage. The adjustments to the de- 
cline in common property resources in Rajasthan suggest the directions 
that will characterize the future of livestock farming in the region. The 
continuing shrinkage and degradation of common property resources is 
likely to force further reductions in the size of livestock holdings and 
changes in their composition. This has already happened to some extent, 
as indicated by the decline in the number of cattle and unproductive ani- 
mals and the increased emphasis on sheep and buffalo raising. Another 
likely consequence is increased dcpcndcnceon stall-feeding of cattle and 
a greater incidence of seasonal out-migration of shcep. However, the 
lasting consequence of all these changes could be the erosion of compara- 
tive advantage that the arid zone enjoys in livestock farming. 

Another conclusion from this study relates to the future of common 
.property resources in general. Conside~ing their several advantages - 
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such as promoting the economic activity best suited to the natural re- 
source base of a region, sustaining the rural poor, and ensuring the use 
of arid lands according to their capabilities 2 there is a strongcase for 
protecting and developing common property resources. A government 
strategy along the following lines might reverse the trends illustrated in 
this paper: a strict ban on funher cunailment of common property re- 
sources through privatization; regulatcd use of common property re- 
sources, achieved by introducing some element of private cost for the 
users; and designation of common property resources as a source of rev- 
enue for the Panchayats, to induce them to conserve and systematically 
manage them as productive resources. 
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1977-78 round of field work was conducted on behalf of the 
International Crops Research Institute for the Semi-Arid Tropics 
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under the Drought-Prone Area Program (DPAP) and in milk marketing 
cooperatives promoted under the Operation Flood Project. 
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Weslern Rajaslhan (Jodhpur: CAZRI. 1965); sce also Jodha, cited in 
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em Rajasthan," Annals of Arid Zone 2, nos. 1, 2 (1964); and in K.A. 
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property rcsourccs, sce H. Singh, "Castc and Kisan movement in 
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scarcity eradication to thc Counsellor of Jodhpur Statc (Bali [Marwar]: 
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14. Agriculture in the arid zone is discussed in N.S. Jodha, "Society 
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Economics 21, No.4 (1966). 



186 Popularion growth 

15. These investigations are analyzed in N.S. Jodha, "The operating 
mechanism of desertilication and choice of interventions," in AridZone 
Research and Development, ed. H.S. Mann (Jodhpur: Scientific 
Publishers, 1980). 

16. See Y. Hayami and M. Kikuchi. Asian Village Economy at ihe 
Crossroads: An Economic Approach to Institutional Change (Baltimore: 
The Johns Hopkins University Press, 1981). 

17. See S.P. Malhotra, Socio-Economic Structure of Population in Arid 
Rajasthan (Jodhpuc CAZRI, 1977). 

18. See Rai, cited in note 13. 

19. Ester Boserup, The Conditions of Agriculture Growth: The 
Economics of Agrarian Change Under Population Pressure (Chicago: 
Aldine, 1966). 

20. See A.B. Bose and N.S. Jcdha, "The Jajmani system in a desert 
village," Man in India 45, no.2 (1965). 

21. See Jodha, cited in note 15. 

22. Goat and sheep raising is discussed in K.A. Ram, Mruthyunjaya, 
G.V.S.R. Krishna, and D. Goyal, "Growth of goats and sheep in 
Rajasthan desert: Analysis and implications," Agricullural Situation in 
India 38, No.10 (1984). 

23. See N.S. Jcdha, "Market forces and erosion of common property 
resources," paper presented a€ the International Workshop on 
Agicultural Markets in Semi-Arid Tropics, ICRISAT Center, Patanchem 
(A.P.), India, 24-28 October 1983; see also Jodha, cited in note 15. 

24. Tractorization is discussed in H.S. Mann and J.C. Kalla, "Asset-li- 
ability imbalances in agricultural sector of the Indian arid zone," ICAR, 
Deserrificarion and its Conrrol, presented at the UN Conference on 
Deserlification, Nairobi, Kenya, 1977. 

25. See Jodha, cited in note 9. 



Population growth 187 

26. See N.S. Jodha, "The role of administration in desertification: Land 
tenure as a factor in the historical ecology of western Rajasthan," in 
Spooner and Mann, cited in note. 4. 



THE PRIVATIZATION OF 
THE COMMONS: 

LAND TENURE AND SOCIAL 
FORESTRY DEVELOPMENT IN 

AZAD KASHMIR 

Michael M. Cernea 

In the everyday jargon of development practitioners the tcrm "social" is 
almost never used to describe scctoral agricultural programs. The one 
conspicuous exception is "social forcstry dcvelopmcnt." Who introduced 
the tcrm "social"? And why this unexpcctcd exception? In other words, 
what is social in forestry? 

My attempts to trace this term to its origins and to discover its fist 
user have not bccn successful. But a large, if imprccisc, consensus has 
developed as to its meaning. The many rcfercnccs to social forestry pro- 
grams explicitly recognize that thcse projects are dcsigneil to trigger cul- 
tural change in the behavior of large numbers of pcople with respect to 
the planting and protection of trccs. In other words, these programs are 
deliberately directed (or are assumcd to bc ducctcd) not merely toward 
the ultimate end of growing morc trees, but also toward influencing a 
crucial intervening variable: people's behavior toward trees. 

Successful social forcstry devclopmcnt, howevcr, cannot result from 
behavioral change and individual initiatives alone. Social and behavioral 
aspects should be understood in a bmadcr sense, including collective ac- 
tion, institutional development, and the cstablishmcnt of enduring social 
structures that will activate and organi~e the behavior of individual actors. 
In this chapter I address institutional and sociostructural issucs in social 
forestry dcvelopmcnt. I argue that altcrnative forestry development 
stratcgics must be based on specifically tailored institutional and so- 
ciostructural mgcmcnts  and on altcrnative units of social organization. 
A clear sociological undcrslanding of what type of social organization can 
act to sustain specific sylvicultunl strategies is mandatory. Such social 
structures or units may already exist and mcrely necd to be strcngthcned 



The Privatization of the Commons 189 

and mobilized, or they may have to be established and organized. 
Examining these variables in their practical embodiments rather than 

exclusivt:ly in conceptual tams, the fist pan of this chapter analyzes the 
anatomy of a real case - its objectives and its dcfcccs, particularly in re- 
lation to land institutional anangements and lhc potential for community 
action. The second part resumes the conceptual discussion of some 
structural and institutional variables in forcsy strategies. In particular, it 
analyzes collective versus individual innovation and describes various 
units of social organization capable of being social actors in forestry 
managenlent and development programs. 

A SOCIAL INNOVATION 
AND ITS PREMISES 

Although commercial and industrial forcstry projects are not a recent in- 
vention, social forestry projccts are. In the conventional type of forestry 
development, large corporations or government agencies hire workers to 
establish or expand plantations on large tracts of land that businesses and 
agencies control; the wocd is harvested for use in industry or construc- 
tion. The new approach, social forcsy, is to induce a large number of 
small fanners syslematically to plant fuclwocd tree on their own lands. 

The social innovation of these programs appears formidable indeed 
in the Light of the long history of thc tradltiond, patterned bchavior it is 
supposed to change. Farmcrs across meridians have generally counted on 
natural regeneration of trees lo meet thcir firewood and construction 
needs, without systematically planling uces for fuclwocd. The major ex- 
ception was fruit trees, which have long been plantcd as part of various 
production strategies. 

That large-scale behavioral and cultural change is needed to intensify 
reforestation has gradually comc to be recogni7d. Several factors under- 
score the urgency of the problcm. The world's general energy crisis has 
suddcnly turned the spotlight on the old fact that the majority of hu- 
mankind still uses firewood as the main cheap source of everyday en- 
ergy. Fualwood shorlages of almost crisis proportions have already 
struck many countries or exrendcd regions of them, particularly in Asia 
and Africa. And there is a growing awareness that the currcnt use of for- 
est resources and pcoplc's bchavior towards fuelwood trces, without 
new planting, could lead ultimately to more massive deforestation and 
possibly ;I worldwide fuclwood scarcity, with dramatic human and envi- 
ronmental conscqucnccs in the not too distant future. 



190 The Privarizalion of the Commons 

One of the responses to that increasingly ominous threat was the ad- 
vent of what are called social forestry programs and policies. Such pro- 
grams were proposed in the Foresq Policy Paper issued by the World 
Bank in 1978, as well as in several recent statements and policies by 
other development agencies in different countries. The social forestry 
projects already launched are in essence financially induced programs for 
the massive planting of fuelwood trees. 

The social innovations fostered through such policies are two- 
pronged. They attempt both to change the pattern of management of ex- 
isting foresw resources, by involving large groups of pcoplc in conser- 
vation and management activities, and lo stimulate the wide-spread adop- 
tion of a "new" productive activity: the systcmatic planting of trccs for 
fuel, as opposed to the age-sanctioned gathering of naturally grown fire- 
wood. 

Several social conditions are necessary if these innovations are to 
succeed. This chaptcr discusses a few of the substantive social prerequi- 
sites for every social forestry program, whethcr thcy are explicitly identi- 
fied or ignored. Financial investments alone cannot make the progam a 
success. These prerequisites often go beyond thc dynamics of individual 
adoption of innovations regarding tree-growing lo the more complex pro- 
cesses of collective adoption. Although adoption of innovations by indi- 
viduals has been the subject of an entire stram of sociological research 
spearheaded by Rogers and others,' b e  collective adoption of in"ov;ation, 
as correctly pointed out by Wcst, has received far less attention. Yet 
pmccsses such as rcforcsfalion, cnvironmenfal protection; watcrshcd re- 
habilitation, and in general the group management of natural resources 
require sociologists lo be more conccmcd with the dynamics of collective 
behavior and with the prcrcquisilcs for the systematic diffusion of collec- 
tive innovations. 

Cenual among these social prcrequisitcs is the exislcnce ofa unit of 
social organization or a suucturc capable of sustaining an innovation. 
Financial inducements alone, however important, are not sufficient and 
their impact is not automatic. Other social factors whose Cunctions must 
be recognized include purposeful patlcms of social organkalion for con- 
serving natural resources or for producing new resources, existing land 
tenure systems that arc either conducive lo or restrictive of the given in- 
novation, ownership rights to and distributive arrangements for the 
newly developed resources, authority mechanisms for collcctive dcci- 
sion-making and for mobilizing group (or even individual) action, social 
perceptions and attitudes, political power that affects the distribution of 
generated benefits, and the influence of cxlcmal change agents. 
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It is often not pmperly realized in the planning of financially induced 
social forestry programs that consideration of these factors has to be wo- 
ven into tlie very fabric of such programs. The penalty for ignoring them 
is failure. This is not to say that the recipe of how to incorponte them is 
readily available. It has yet to be produced. Both practitioners and acuon- 
oriented social researchers have to cooperate, search, test predict, verify, 
monitor, learn, redesign, and resets. But this does not mean that there is 
no knowlrdge whatsoever about these factors of processes and that ev- 
erything is still to be discovered. Much of existing sociological know- 
how can be mobilized and used as stepping stones to action, to testing, 
and to new knowledge. Therefore, there is no reason for sociologically 
illilerate social forestry programs. 

THE CASE OF A SOCIAL 
FORESTRY PROGRAM 

To illustrate some of these issues, this chapter will first describe a spe- 
cific project in which good social intentions proved to be no substitute for 
the missing social knowledge - a case which demonstrates that socio- 
logical factors are salient and work tenaciously under lhe thin layer of the 
"new" reality temporarily constructed with the financial inducements of 
the programs. Such factors were, in this case, the existing land tenure 
system, the usufruct system, the local power and authority system, and 
the absence of social structures for collective achon. 

The specific case is the pilot forestry program under the Azad 
Kashmu Rill Farming Technical Dcvelopmcnt Project in Pakistan, co-fi- 
n a n d  by the World Bank between 1978 and 1983. The lack of a socio- 
logical analysis when this project was appraised paved the way for false 
assumptions about land tenure. The strategy predicated on these assump- 
tions bacwred. The sociological analysis at project midpoint revealed the 
array of unanticipated consequences that had built up during the imple- 
mentation process. By contrasting the complexity of lhe local social con- 
text with the uninformed and simplistic approach of the projcct, the fol- 
lowing summary of that analysis suggests why secing the qople behind 
the trees should be the fust commandment in social forestry. 

The Hill Farming Technical Development Projcct was startcd in 
1978 in Azad Kashmir, Pakistan, with assistance from the World Bank, 
as a pilot exercise to test several new approaches with a view to replicat 
ing the successful ones in a subsequent, large-scale projcct. The forcsb 
component financed fuelwood plantations, testing of ncw wee spccic, 
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under local conditions, and the establishment of nurseries for supplying 
seedlings. This component was included in vicw of the alarming 
prospects of rapid deforestation, a fuelwood crisis, and environmental 
deterioration. Indced, both the demographically and culturally driven fu- 
elwood shomge in A7ad Kashmir and the answer devised through the 
project were rathcr typical for circumstances in many other placcs. They 
warrant a brief description. 

Increasing demand for fuelwood and timber has caused large-scale 
deforestation in Azad Kashmir over the past twenty-five years. In 1972 
about 1.5 million residents, or 300,000 families, relied entirely on fuel- 
wood for cooking and heating. At the current high rate of growth (3 per- 
cent annually) the population will almost double by the year 2000, and 
pressure on government iorcsts is ~ncrcasing as pcople cut wood both for 
fuel and to clear land for farming (through illegal encroachments). Undcr 
customary rules, area inhabitants are entitlcd to remove deadwood, 
branches, and noncommcrc~al species fro,m reserved forests without 
payment, primarily for personal consumption. In practice, however, this 
customary right is liberally inlcrpreted and abuscd. Within a radius of 
several miles from habitations virtually all trees are debranched beyond 
the limits set by sylvicultural recommendations. In many locations only 
the top 10 to 20 pcrccnt of the crown of trees remains. Outright topping 
has also occurred and prematurely killed the trees. In the Chi pine areas, 
long thin vertical slices of the bole of the tree are removed at stump level 
for home lighting. Roadside trces are similarly molested. Forest re- 
sources are also devastated by local livestock that graze without adcquate 
controls. The situation is aggravated by the transhumant livestock of 
semi-nomadic populations who enter from Punjab and the Nonh-West 
Frontier Province to use the Azad Kashmir alpine rangeland during 
summer. 

The result is that the Forest Department necded the cooperation and 
support of the arca population to stop and reverse dcforeslation, but in- 
stead it was in open conflict with a high proportion of the local inhabi- 
tants. At thc time of the project appraisal more than 50,000 cases of forest 
offenses were pcnding in the courts. This amounted to about one family 
in six being involvcd in a reportcd forest offense, and many farmers were 
therefore rcluctant to participate in reforestation schemes and were 
suspicious of the Forcst Dcparunent. 

Under the circumstances, far-reachlng changes were required, both 
to improve the managcmcnt of existing forests and to reforcst deplcted 
arcas, if the need for iuclwood was to be met. In preparing the forestry 
componenr the lcchnicians estimated the current average yearly consump- 
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tion of fuewood at 2 to 4 tons per family, amounting to some 800,000 
tons in total. The scale of reforestation needed to produce this supply was 
estimated at 330,000 to 400,000 fully planted and well-managed acres. 
At the current cost of establishing fuelwood plantations (about 2,000 m- 
pees [Rp] an acre), such a program would incur expenditures far beyond 
the available government resources. The government therefore needed to 
examine the extent to which the private users of fuelwood should con- 
tTibnte to these costs. 

When the pilot project was preparcd, it was thought that social sup- 
port for the program (conuibutions from private users) could be blended 
with public support (government financing). Accordingly, the strategy 
was dcsigntxl to experiment with both the technical and the social aspects 
of developing foreshy and to involve local pwple in planting and main- 
taining the reforested arcas. Community acceptance of the obligations of 
re-planting and protecting the new wee blocks was regarded as crucial for 
the project's success. The government was to finance the establishment 
of four nur?;eries at Patika, Kolli, Hajira, and Bagh, to produce seedlings 
for sale at s low price lo the area farmers. Initially the government was 

\ 
also preparcd to finance the costs of planting (rees on community-owned 
lands in order to experiment with a model that could be replicated by 
farmers themselves and to provide benefits primarily to the small farm- 
ers, who make up the majority of these communities. 

LAND TENURE AND THE ANATOMY 
OF A PROJECT'S FAILURE 

The projecc design was based on a set of sociological assumptions a b u t  
the tenure of the land to be reforested, about community processes and 
about farmers' willingncss to participate. In hindsight these assumptions 
appear rather nave and surprisingly uninformed. A sociological assess- 
ment of the area's land tcnure systcm was not made during the project's 
preparation. 

In the absence of a sociological field analysis, the appraisal report 
relied on explanations given by local officials and identified shamilat land 
as "land generally left uncultivated, owned jointly by a number of fami- 
lies." It was considered to be community land, for which villages had 
decision-making authority as well as rights to share in its use. The ap- 
praisal repon assessed the shamilat area as a major rcsourw of approxi- 
mately 325,000 acres. This was equivalent to mon: than half the total cul- 
tivated farn~ area in A7ad Kashmir, which was abu t  500,000 acres. 
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It was planned to finance the planting of 3,000 acres of fuelwood 
mainly on shamilat land (only a small proportion was expected to be 
planted on government or private land). The basic assumption was that 
the community would be the social unit which would stand behind the 
pmgram. It was expccted that community consent would be necessary IO 
make shamilat land available, and that the project would elicit direct 
'community participation in planting and the tree plantations 
and would eventually generate tangible bcnefits for the communities in- 
volved. The small farmers in Azad Kashmir, who had less access to 
firewood, were expcctcd to be the primary beneficiaries of project-fi- 
nanced planting on communal land. An implicit assumption was that the 
community structures would mobilize community support Tor fuelwood 
planting, in the form of labor, payments for seedlings, or other contribu- 
tions toward reforestation costs. The same social structures were as- 
sumed to be strong enough to enforce the temporary closing of reforested 
areas to protect the tree seedlings and prevent indiscriminate grazing. 

The features of "social forestry" were obvious in the design of the 
project The communities wcre to be the social units supporting che refor- 
estation of community woodlots, and the farmers' use of nondurable ar- 
eas was to be changed by converting some nondurable and grazing lands 
to fuelwood plantations. (Other project components wcre to compensate 
for the loss of gming land by intensifying fodder production.) In sum, 
the project was setting objectives that rcquircd a modified productive be- 
havior. The question was, would the target communities and individual 
farmers respond as expected? 

The physical accomplishments of the forestry component were ini- 
tially quire satisfactory. The reforestalion target of the first project year 
was met: fuelwood trees were plantcd on 500 acres and the f i t  nurseries 
were established successfully. During its first months the projcct identi- 
fied 100 acres of community and private land, in addition to the 400 acres 
of government land. As reported by the projcct staff, the ownen and 
users of the private and community land agrecd to allocate the land for 
fuelwood plantation, although no formal contract was signed. 

In the second year, the projcct had an increased planting target of 
1,250 acres. Other landowners came forward and voluntecrcd their non- 
durable lands for uce plantations, and the project staff tentatively identi- 
fied for planting about 750 acres of community and private land and 5000 
acres of government land. This was a much larger proportion of non- 
government land than had h e n  optimistically assumed at appraisal. The 
farmers response sccmcd to suggest that significant tracts of private and 
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community (shamilat) land could be incorponted into the fuelwood pro- 
duction circuit 

Given the experimental nature of this project, during the implemen- 
tation process that started in 1978 more allention was paid to its sociocul- 
tural aspects than was usual in comparable projects. A social analysis of 
the implementation of the forestry component was undertaken by me in 
1979 and 1980 to ascertain whether the land identified for fuelwood 
plantation was consistent with the initial social and technical assump- 
tions, and whether the expected distributional benefits were likely to oc- 
cur as planned. 

It is noteworthy that the social analysis was not triggered by a crisis 
situation or a lack of progress, but was initlaled to examine what seemed 
to be the successful advancement of the project. The analysis ascertained 
the socioeconomic status of the farmers rcached by the reforestation 
component of the project; dctcrmincd the tenurial status of the lands in- 
volved in the project in the first two years and estimated che likely benefi- 
ciaries; assessed the social procedures used in project implementation, 
particularly the communicauon pattcms bctween the project slaff and the 
farmers; and assessed the adcquacy of the experimental community sua- 
egy of the pilot project for reforestation and promoting changes in the 
patterns of land use. Given the cnt~cal importance of the land tenure for 
reforesration, special attention was also paid to the social mechanism of 
community decision-making and the procedures for sharing the expected 
profits from the forestry investments. 

The analysis of the tenure system in Azad Kashmir identified three 
basic categories of land potcnlially usable for reforestation: 

Khalsa, or Crown land, is government-owned and consists of de- 
marcated and un-demarcated f o r e s ~ . ~  
Shamiiat land itself derives its name from the concept of "getting 
together" and belongs to the communities. Thesc lands are used as 
grazing areas, forests, sites for village public buildings, village 
g~avcyards, and so on. 
Malkiat land is privately owned, and ownership rights are recorded 
in the revenue register and are validated by it. 

As a rule of thumb, the demarcated forest a r m  are of higher density and 
better quality than the un-demarcated foresls, which are oftcn located be- 
tween the demarcated forests and the cultivated lands. Two other cate- 
gories of forest in Azad Kashmir are forests under the management and 
control of the Revenue Dcpartmcnt and private forests. 
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The social assessment identified significant differences between the 
legal or formal status of the land and the de facto situation. Contrary to 
expectations, shamilat land appeared to be, for the most part, not truly 
community land. Significant changes over time in most of Azad Kashmir 
had caused a dual, divergent status to evolve. Although shamilat contin- 
ues to be considered in principle community land, in real life it is operated 
and used as private land, and the usufmct benefits from this land now 
accrue to individuals, rather than to the whole community. The so- 
ciological analysis thus invalidated some basic assumptions made when 
the planting of sharnilat was initially planned, and revealed that unantici- 
pated consequences of the planting program were likely to distort the in- 
tended flow of benefits to various social groups. 

How did this major change in the tcnurc system come about? It ap- 
pears that shamilat land was indccd once sct apart and allocated to vil- 
lages for common use as pasture, graveyard, woodlot, or a source of 
drinking water for people and cattIe. Subscqucntly, there was a long pe- 
riod of social and political change, still ongoing, that occurred in roughly 
three stages: 

Informal partitioning. Village famihes whose land adjoined UIC 
shamilat areas began to divide the shamilat among thcmsclves and 
numerous small and remote farms were left out of this informal 
partitioning. 
Progressive approprintion. Thcs: village families began to take over 
the land and even to cultivate it. Rights to shamilat bccame trans- 
ferable through inheritance or sale of fractions of the privately 
owned areas, which carry with them rights to proportionate. frac- 
tions of the shamilat plots. While this de facto appropriation ad- 
vanced, shamilat kept its formal status as community land and was 
not entered in the rcvenue records as belonging to private families. 
As a result, the familics conccmed did not have to pay land taxes on 
"their" shnmilal plots. 
Gradualprivatization. Since 1974, when the tax on land was abol- 
ished in Pakistan, the pressure has increased to have shamilat plots 
entered in revenue records ~n the names of the families who appro- 
priated them and thus have them validated as privately owned 
lands. The interested families use various means to change the reg- 
isuation of their land, contnry to existing legal regulations. 

The cycle of partitioning, appropriating, and privatizing community 
land had progressed at d~ffercnt spceds in various districts of Azad 
Kashmir. It is reported that the status of land registration and tenure, for 
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instance, differs in Mirpur district from that in Poonch district. Some ar- 
eas and communities still maintain pieccs of shamila~ as uuly community 
possessions. In general, however, the historical cycle dcscribed a b v e  
seems to be continuing. For instance, current regulations continue to 
permit, under certain circumstances, the transfer of areas of khalsa 
(Crown) land to villages so that it becomes community land. Sooner or 
later, yesterday's picce of khalsa land thus becomes, (hrough transfer or 
through t:ncroachmcnt, today's shamilat land, which in turn is likely to 
become tomorrow's malkiat land. 

This being the real system of land tenure in the arm, it is under- 
standabk: that the project staff was not able to find genuine community 
land for project-financed rcforcstation. On close inspection, I found that 
the planting reported on shamilat turned out to be on individually con- 
trolled land. The social analysis of projcct implcmentat~on revealed that 
the mctv of shamilat land that had been offered for planung - and as- 
sumed by the project staff to hcneflt the communrties - had surrepti- 
tiously changed their tenurial status. The de facto owners hoped to get 
"their" shamilat lands planted at government expense, without making 
any repayment commitments. No community decision-making was in- 
volved, and no community woodlot was established. Wherever there 
were still some genuine communally used plots of land, the communities 
dld not come forward to offer them in support of rcforestation, but pre- 
ferred to save them for othcr uses. 

The community forestry component, based on inaccurate assump- 
tions and lacking from the outset a social structure to sustain it, failed in 
the early stages of Ihc project. 

Further analysis of the fanners who offered their private (malkiat) 
land for project rcforestation and of the farmers who were in control of 
the nominally shamilat plots revealed that the larger landholders tended to 
take advantage of the project. The wealthiest landowners, who have the 
resources to contribute h e  costs of eslablishing and protec5ng !he stands, 
had not done so, nor did they intend to do so in the future. In one of the 
forestation sites, for instance, the main part of the 100 acres planted in 
the first projcct year belonged to one influential family of six brothers, 
only one of whom was "almost" a full-time fanner, whilc the others wcre 
absentee landlords operating shops and small enterprises in 
MuzaMarabad. Another landowner, who offercd about 125 acres of land 
for planting in the second project year, flatly rcfuscd to convibute a pay- 
ment, arguing that the government of an Islamic country should provide 
for the citizens. A third large farmer, who wantcd his 56 acres planted in 
the second projcct ywr, requeslcd government-paid guards to protect the 
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plantation and to restrict the access and customary rights of smaller 
farmers to collect grass, tree branches, and the like. 

The smaller farmers hesitated to accept project planting on their 
lands. They were fearful of losing posscssion or control over their land 
to the government once it was planted by the Forest Department, or of 
being deprived of rights to collect fodder and graze their caule. Most of 
the smaller farmers interviewed indicated tha~ they might offer small plots 
for project planting, provided they could be convinced that the Forest 
Depanmcnt would not alienale their lands and that they would be able to 
cut grass for their cattle. 

In contrast, the larger landowners, being confident of their political 
power, did not regard tree planting by the Forest Dcpament as a threat 
to their ownership of land and uccs, and tended to manipulate available 
project opportunities and resources to their own benefit. This attempt was 
facilitated by the absence of a legal framework that defined the obliga- 
tions, not merely the rights, of thc large farmers whose land was being 
reforested through government contribution. The absence of a contract 
left a huge lypholc that enabled the large landowners to avoid making 
contributions. 

LESSONS FROM THE 
SOCIAL ANALYSIS 

The findings of the sociological analysis led to immediate changes in the 
project and gcncratcd several lessons of broader validity. The project's 
management was asked to reconsider the areas identificd for fuelwood 
planting and ID limit immediately the planting on fictitious shamilat land. 
During the following year the project reexamined the 800 acrcs of al- 
legedly community and private lands that had been identified initially for 
planting, and rctaincd only 400 acres, of which only 25 acrcs was shami- 
laf land. The intent was to prevent turning the pilot project into a full 
"giveaway" program, until a cost-sharing system could bc dcsigncd. The 
funds that remained available were redirected in the short run ID planting 
on khalsa land, so that the pilot m a  was increased from 400 to 850 
acres. The project's selection of private (malkiat) plots for expcrimenial 
planting with fast-growing species was more cmphatically oriented to- 
wards the smaller farms. 

More imponant than thcse Shorf-~n adjustments wen: other bencfits 
of the sociological analysis. It prevcntcd the extrapolation of the pilot 
project on a much larger scale, as initially intended. The practical failure 
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proved more convincingly than intellectual arguments that the social anal- 
ysis should have becn carried out at the time of preparation and appraisal, 
when if could have s t e d  the pilot project on a different path, consistent 
with the local social landscape. Though done relatively late, it was in- 
saumcntal and consequential. 

When the follow-up developmcnt project in Azad Kashmir was ap- 
praisecl in 1983, an attempt was made to avoid the earlier errors with r e  
gard to foresuy. The new orientation was toward overcoming the social 
consuaints to a systematic hill devclopmcnt program. Most hillsides are a 
mix of various social tenure systems, and each hillside is a separate 
ecosystem that must be treated as such. It is of liulc use to design produc- 
tion and conscrvalion measwcs on one part of the hill when run-off from 
another part is not checked at the same time. Consequently, the new pro- 
ject was oriented toward integrated hill management plans, based on 
agreerncnt between the individuel owncrs in each catchment area, the 
communities where relevant, and the government, with some cost-shar- 
ing and bencfit-sharing arrangements. Since strong suslaining structures 
within the farming communities were ncithcr idcntificd nor established in 
the available time, che hill devclopmcnt programs were to be implcmcnted 
mainly by government departments in a rather paternalistic, top-down 
manner. At the same time, a diKccrcnt approach Lo forcstry dcvclopmcnt 
received promincncc in the follow-up project: "farm forcstry" (discussed 
below). 

Substantively, the sociological analysis discussed above brought 
three sets of social variables into the limelight: the complcx land tenure 
system and the processes affecting it at deep structural levels: the com- 
munily unit with its internal interactions, nonhomogcncous groups, and 
inability to act consensually: and the behavioral patterns of individual 
farmcrs. It hardly necds repealing that no social forestry project can be 
conceived and pre~ared without in-dcpth and timcly trcatmcnt of at least 
these social variabies. 

ALTERNATIVE UNITS OF 
SOCIAL ORGANIZATION 

The throc clustcrs of variables that wcrc crucial to the failwe of the Azad 
Kashmir projcct have in fact a more gcncral relevance, since such vari- 
ables are intrinsic to many foresky projects. Thcrcforc I would argue that 
sociologists and forcstcrs togcthcr should urn around such findings and 
translate thcm into mcthodologics for future action. Information about 
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past social processes should be distilled into forward-looking strategies. 
This is the substance of social engineering at its best. The call of socio- 
logical analysis is not only to a n a b c  andto explain, but also to assist in 
transforming the status quo. Speedy feedback from sociological analysis 
for the sake of short-run corrections, important as it is, should therefore 
be funhcr enhanccd by the formulation of sociologically substantiated 
operational smtcgies. 

Perhaps the most impomt factor in designing the social stratcgy of 
forestry programs is the adequate idcntification of the unil of social or- 
ganization likely to underlake thc program and able to do so successfully. 
For a while, various forcstry projects have lumpcd togcthcr under the 
broad umbrella of social or community forcstry, various objectives and 
different approaches. This rcsullcd (as in the &ad Kashmir projeet) in an 
unclm or mistaken idcntification of the social unit which could perform 
the inunded activities. 

Contributing to this insufficient clarity was the fact that thc concept 
of community forestry was at a certain point looscly defined by some 
major agcncies as "including any situation which intimately involves lo- 
cal people in a forcstry situation" (emphasis added).' Contrary to this 
overly encompassing dcfinition the operational challenge is to disenmgle 
the broad term "pwple" and to idcntify precisely who and how: what so- 
cial units of organi/ation among the pcoplc can and will do afforestation, 
and which social units and dcfiwiblc groups can act as suslaining social 
structures for long-tcrm production activities. 

Such social units of organilation can be eithcr natural (existing) so- 
cial groupings, such as the family household, or groups organized 
specifically to plant and protect uccs. Examplcs of delibcratcly created 
groups (discussed bclow) arc ucc growers' associations or womcn's 
groups. Creating such social units -organizing them - is, however, a 
task that requircs both correct social understanding of what is to be done 
and appropriate methods for social organization. The nccd to establish 
social units introduces a clear sociological dimension in forestry dcvcl- 
opmenl projects and in the work of forcsuy departments. 

Establishing a functional social group means, of course, much more 
than simply lumping togcther a set of individuals into an artificial entity 
labcled "group." It implies a proccss of selection and sclf-scleetion of the 
membcrs, a willingness to associate and participate, a perccption of both 
self-advantage and co-rcsponsibility. and the cstablihmcnt of an endur- 
ing social suucture with wcll-dcfincd functions. This will in turn help 
mold pattcmed bchavior among mcmbcrs and is the esscnce of grass- 
root, purposeful institution building. Forming enduring units of social 
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organization is panicularly imporlanl in the case of tree growing, given 
the long production cycle, which requircs structured support over an ex- 
tended period. Such small-scale organizauons enhance thc capacity of 
!heir members; they maximize the cumulalivc impact of the contributions 
of individuals and enable them to perform activities and achieve objcc- 
tives that otherwise might not be auaincd. 

The social arrangements that need to be dcsigned and eslabl~shcd for 
social forestry will vary with the technologies envisaged for reforestation 
in different ecological areas. The technical and physical characteristics of 
a forestry program and the sociostructural charactcnstics of the unit that 
is its social actor should be compatible. 

When forcstry programs are designed, it is essential to realize that 
there are a number of different potential "social actors," but that they are 
not equally f ~ t  for different technical (sylvicultural) approaches to 
forestry. The appropriateness of various trcc-planting technologics to one 
or another local situation is not ncuual to soc~al swcture. Such technolo- 
gies refer to species selection, nursery dcvelopmcnt, planting technology 
and configurations, planlation managing, protcction, markcung, and so 
on. For instance, to dctcrmine which of three basic types of tree ar- 
rangements - block planting, linear planting, or mixcd associations of 
trees and crops - is most adcquate in a particular case would require 
identification of the socioeconomic characteristics of the farmers them- 
selves and assessment of thc local land tcnure systems and land availabil- 
ity. The: proper lit between the technical clements of afforestation and the 
social units around which an afforestation strategy can be built is at the 
core of the cooperation between forcstry experts, planners, and sociolo- 
gists. 

The range of slructurally different social actors in forestry develop- 
ment p~ojects is quite broad: communities, villages, village governing 
bodies, farm families, groups of farmers, cooperatives, schools, private 
companies, and public institutions. Some of thcse social actors are exam- 
ined bclow in the light of them sociological characteristics relevant to 
forcstry work. 

Comntunity Woodlots 

Until recently, the community woodlot has been widcly accepted as the 
dominant model in social foresuy. Many experts considered that massive 
fuelwood planting could best be induced if large arcas of communal lands 
were ustd and large numbers of people bccame interested in planting and 
protection. It therefore secmcd natural to introduce this innovation 
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through the community as a social grouping. Planting for social forestry 
was implicitly conceived, and ueatcd operationally, as a collective inno- 
vation. Much emphasis was put on establishing woodlots on communally 
owned land. The apparently plausible social assumptions were that com- 
munities would influence their members to plant, would mobilize labor 
and promote sclf-help, and would collectivcly protect the young planta- 
tions on "their" land. It was also assumed that they could ensure the wide 
distribution of bcncfils among the small farmers who make up the major- 
ity of the community. Successful village woodlots in counuies such as 
Chinaand Korea, which had bccn suppoflcd authoritatively by the gov- 
ernment, lent credibility to this approach and were assumcd to be valid 
models for other social conlcxls. 

Whcn rcplicaIed in other countries, however, the community wood- 
lot fared much worsc than cxpcctcd. Azad Kashmir is but one example, 
but results in Gujant and other Indian states, in Niger and other African 
counuies, and elsewhere were similarly disappointing. The review of ac- 
tual experiences, some of them in World Bank-assisted projects, revealed 
that, in most of these failures, the village community was not effective as 
a social unit, for several reasons: 

(1) Communities arc generally large, not homogeneous, often 
split and slratilicd, and thus not able to suslain long-urn pro- 
jects which require efforts today for uncertain and delayed 
bcnefits in the future. 

(2) The interests of community members often differ to such an 
extent that unified action is impossible. The "commons" 
syndromeg is particularly intractable since it runs conuary to 
the need for community members to cooperate in establishing 
woodlots, in abstaining from prematun: cuttings, and in pro- 
tecting against animals. What is advantageous for one sub- 
group is not necessarily advantageous for another or for in- 
dividuals. Local community lcadcrs often appear reluctant, or 
not strong enough, to enforce rcswictions to protect the trees. 

(3) Whcn available community land is limitcd and block sites are 
small, costs are high. 

(4) The tenure status of communal lands is oftcn uncertain; it is 
similarly unclear what social,;ody has jurisdiction over the 
allwation of communal lands. 

(5) The elaborate distributional arrangements to ensure that pro- 
duce from village woodlots is given to those needing it most 
have not worked out in practice. Usufruct is oftcn blurred and 
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clear rules for distribution are absent. The long production 
cycle for trws weakens the confidence of those planting today 
that thcy will get wood eight years down the road, and it en- 
genders the suspicion that the communal authorities will ap- 
propriate the wood in any case. 

(6) Last but not least, communities are not necessarily organized 
as joint producers in any other rcspccts. Externally designed 
programs seldom bothcr to establish grass-roots organizations 
and institutional structures within communities to achieve the 
goals of these programs. The close intcrdcpcndcncc of mcm- 
bcrs requircd by community schemes cannot bc fostcrcd by 
dccrw. 

Because of such factors, poor results werc obtained in many places. 
In the "bois de village" (villagc forcsls) in West Africa the cornmunit2 
system was found "ill-suited ... to serve as a vehicle for rcforcstation," 
and in Asian countries its adcquacy was questioned as ~ ~ 1 1 . ' ~  Often the 
forestry dcpartmcnt had to take over thc village woodlots to maintain the 
plantation. 

Family Forestry 

The growing pcrccption of the incffcctivcncss of the community centered 
approach lcd to a substantial shift in thinking and stratcgics among 
foresters and planners. Thcy bcgan to focus on the individual farmer and 
family farm unit, as opposed to the community unit, in social forcstry 
progran~s. This approach is king givcn various namcs - farm forestry, 
family woodlots, or agro-forestry -but thc common denominator be- 
hind thc scmantic variability is that the family fm/household is the so- 
cial nuclcus around which rcforcstation is planned and financed. The 
lcchnological package is diffcrcnt from the one proposcd for community 
w d l o l s  and is dcsigncd to suit the opportunities available to the indi- 
vidual small farmer. 

This is not to say, of course, that thcrc is no longcr concern with 
village plankings or that thcrc was previously no interest in supporting 
tree planting on individual [arms. What I want to undcrscorc is a shift in 
emphasis, a re-allocation of priorities, a refinement of social forestry 
strategies, and a change in thc sociological underpinnings of certain 
forestry programs. This ncw type of prognm implics a dcmand for soci- 
ologists to rcfine the social strategy. 
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Recent World Bank-assisted forestry projects - in Karnataka, 
Kerala, Haryana, and other Indian states, as well as in Nepal, Mali, 
Haiti, and elsewhere - provide strong support and incentives for tree 
planting on individual farms. Farm forestry is now a substantial part of 
the follow-up project in Azad Kashmir, for instance, and about 12 mil- 
lion seedlings will be distributed to farmcrs. In the Jammu and Kashmir 
(India) social foreslry project, village woodlots will represent only 11.3 
percent of the tom1 planting program, while farm forestry will represent 
about 43 percent, supported by a distribution of about 47 million 
seedlings without cost to individual farmcrs. 

Sociologically, the significance of the family forcstry strategy is 
manifold. It replaces joint (community) responsibility for planting with 
individual (family) responsibility. It replaces joint ownership of trccs 
with individual ownership. It also vests the management authority over 
the trce plantation in a real person ralhcr than in a diffuse, amorphous 
entity. The simplification of the distributional implications is obvious and 
enormous. For the farmer, the correlation between his inputs (labor or 
cash) and the output bccomes direct, understandable, proportionate. and 
less risky. 

Technically, trees can be grown on individual land not just as small 
blocks (family woodlots) but also along linear landscape features such as 
farm boundaries, internal field borders, and watercourses. From a so- 
cioeconomic viewpoint, trce planting technologies that maximize thc use 
of interstitial locations and other marginal lands are particularly suitable 
for individual small farmers because they do not compete with existing 
land uses. Even small farmcrs who cannot afford to set aside an arable 
plot for a trce block can use their hcdgcrows for planting. Thus, oppor- 
tunities for expanding tree planting are indccd enormous. Foresters have 
concluded that, since farmers sccure most of their fuelwood by lopping 
branches, trces planted along homestead boundaries can produce several 
times more volume per tree than those felled from plantations. This has 
obvious implications for mitigating fuclwood shomggcs, since it is easier 
to persuade a farm family to plant on farm boundaries than to persuade 
communities to provide scarce land for block plantations. Current projec- 
tions of increases in fuclwood planting until the year 20M) !.herefore ex- 
pect family forestry to contribute the ccntral share with community 
woodlots and stale forcsts accounting for the rcst 

The silvicultunl technology rccommcnded for family forcstry pro- 
grams differs, in some significant aspccts, from the one rccommcnded 
for tree-block planting. These diffcrenccs are linked to the sociological 
underpinnings of farm forestry. Undcr his approach, tree planting is in- 
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corponited into the farmer's own farming system, rather than remaining 
parallel to it on a remote communal lot. Technologically, this integration 
may entail the use of multipurpose species of trees, since these will sat- 
isfy farmers' needs not only for fuelwood but also for shade, fodder, 
consuuc~ion poles, and so on. Species suitable for animal fodder, with 
fuelwood as a subsidiary raher than primary bcnefit, often integrate 
more organically into their overall farming systcms than species such as 
eucalyptus that have bcen promoted widely by many programs. If appro- 
priate species are sclcctcd, uces can become a cash crop, not merely a 
dual-purpose product for home consumption. Forestry can be comple- 
mentary to, not competitive with, agriculture. In favorabie ecological cir- 
cumstances, with rcasonablc rainfall, an average rural family needs com- 
paratively few maturc trees (according to some estimates, roughly a 
hundred) to cover its cooking and heating needs, and many species, if 
correclly spaccd, can'help increase agricultural crop yields; it therefore 
appears that land availability need not be a constraint tn increased af- 
forestation, provided that family forestry indeed becomes widespread. 

Since family forestry is essentially adopted through individual dcci- 
sion-making, the sprcad process is free from the difliculties such as lac- 
tionalisrn that impede the collective adoption of community forestry. 
Adopting family foresuy does, howcvcr, imply a change in behavior 
inasmuch as farmcrs did not previously plant fuelwwd systematically. In 
India, for instance, it was estimated that in 1984 only a small fraction (no 
more than 10 pcrcent) of all farmers plantcd fuelwood trces. This very 
low figure suggests the gigantic dimensions of the changes that are nec- 
essary. R:cccnt studies in Haiti, India, Malawi, Yemen, Zimbabwe, and 
other co~~ntries however, indicate some increase in farmers' interest in 
planting multipurpose trees - for poles, fodder, fuelwood, and as a 
cash crop. 

Explaining the spread mcchanisms of this innovation, sociologists 
suggest to forestry workers that such behavioral change has to be ac- 
tively elicited, motivated, and supported as part of the social strategy for 
reforestation. External factors may play a potent role in facilitating farm- 
ers' decisions to plant and protect trees. Adequate social strategies must 
incorporate extension efforts focuscd on foresuy, based on communicat- 
ing information to farmers and influencing their perception of impending 
thrwts and existing opporlunitics: incentives and inputs such as low-cost 
or frce swxllings, fertilizers, and secds: and sometimes water supply and 
crcdits. Scvcral succcssful foresuy programs (in West Bengal, Haryana, 
and Jammu and Kashmir) use special change agents (extension agents 
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called "motivators" or social foresuy workers) to persuade farmers to 
plant trees and assist them in doing so. 

Because of the long time lag between planting and harvesting trees 
and because small farmers cannot afford to wait several years for in- 
come, special incentives will be needed in certain situations to induce 
change in bchavior. Economic incentives, though sometimes necessary, 
are difficult to provide when government funds are scarce or there are no 
cash markets for forest products. Alternative incentives, perceivable to 
the farmer, should therefore be sought. The appropriate use and combi- 
nation of incentives are an imponant aspect of social engineering, and 
sociologists can conuibute a great deal to their design. 

Imaginative incentive systems can be developed with sociological 
knowledge of the local culture and value systems. Farm forestry can be 
linked to various other activities or evens which stimulate the farmers' 
interest. In projects to regularize land tenure, for instance, large numbers 
of farmers who have only customary rights to land get a formal legal title 
to it. Since titles are very important to fanners, granting them can be used 
as an incentive for farm forestry; farmers can be asked to plant trees 
along the boundaries of their demarcated plots as part of the title receiving 
ceremony, and seedlings can be supplied to facilitate the process. Farm 
forestry can also be linked to irrigation and settlement projects and to the 
construction of infrastructure. Tree planting can be linked to many events 
in the farm family's life that are imbued with positive values and that help 
the successful adoption of the new behavior - the deliberate cultivation 
of uees for fuelwood. 

As an enduring social unit able to sustain forestry development pro- 
grams, the farm family is thus an excellent social resource. Tapping its 
potential rquircs a deftly tailorcd integration of technical, sociological, 
and economic elements, as well as operational cooperation between 
foresters and sociologists in designing and implementing this strategy. 

Small Groups 

The often spectacular success of family-centered forestry may obscure 
the fact that groupcentered approaches have devclopmcnt potential which 
is sometimes overlooked because of the ineffectiveness of the community 
approach. Even the community~cntcred strategy should not bc dismissed 
altogether, however, because in cenain socio-political and institutional 
contexts it can produce results. It would be throwing out the baby with 
the bath water if the de-emphasis of community woodlots wcre intcr- 
preted as renouncing all group-ccntcred approaches. 
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Sociologists are best equipped to point out to planners and foresters 
that communities are just one type of group and that the community 
foresuy approach is only one of many possible group-centered strate- 
gies. Foresters, in turn, must ask the sociologist: Are there social for- 
mations in between the endre community and the individual farmer, 
which a e  capable of acting as supporting slructures for the development 
of forestry or other natural resources? Is it possible to avoid the weak- 
nesses of the community approach, yet preserve the advantages and so- 
cial synergy of group-powercd efforts in forestry? 

The sociologist's answer to this qucstion has to be affirmative. 
Sociologically, alternative types of groups can dcfinitcly be organized, 
and some have alrcady been formcd as a rcsult of local social invention 
under favorable circumstances. The problcm is to have a group that is 
free from the inner conflicu; of large communities, yet able to generate th 
synergy that makes groups more effective than the sum of their members. 

The limitations of communities as social units are traceable to their 
large size and internal swdtification. Other groups of a more manageable 
size would prove fully functional, and thcir smallness would not create 
problcms of system maintenance that arc more complcx than those the 
group is originally called on to solve. Small groups are likely to be less 
diverse and stratified, more homogeneous. A common intcrcst, pursued 
more elfcctively by joint action than by individuals, links the members 
together. A simplerule for the distribution of benefits (for example, equal 
shares for all) would eliminate actual disadvantages or misperccptions of 
advantages. A small group can also enforce wlcs about contributions 
through pccr pressure, so as to climinatc free ridcrs. Small groups often 
manage other natural resources (as in the case of a watcr uscrs' associa- 
tion formed around a small branch of the irrigation syslcm) and could op- 
erate a woodlot without the conflicts that surround community woodlots. 

One successful cxamplc is a group farm forestry scheme developed 
in West Bcngal. A group of landless or marginal farmers is givcn a block 
of marginal public land for ucc planting. The mcmbcrs arc not g rand  ti- 
tle to the land, but have usufruct of the land and ownership of the uecs 
they are expected to plant and protect. Undcr this system there is tight 
group control over the temptation to change land use or mortgage the 
land. The area allottcd and thc numbcr of trees to be plantcd guarantcc 
enough wood from fops, tops, dcad trccs, and branches to mect a fam- 
ily's domestic requircmcnt. The stem volumc is then available for sale, 
and the total output ensures participant intcrcst. Thc protection of land 
parcels can be organized jointly by thc group. The group strategy thus 
not only maximizes land use for forestry but also encourages and facili- 
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tatq consensual action for tasks that would be performed less effectively 
if carried out individually. 

The target group of this West Bengal scheme is highly dcpendcnl on 
the income generated by their labor and cannot be expccted to work with- 
out remuneration. Incentive paymenls have therefore bcen made to help 
meet consumption rcquiremenrs of the familiesduring the early stages of 
the plantation. Incentives are also given for each surviving tree to encour- 
age maximum survival rates. 

This type of group farm forcstry is feasible only if land is available 
for planting close to the beneficiaries' residence. Tailoring this approach 
to particular sics and social strata also increases the role of land-use sur- 
veys and area population survey data as baselines for targeting. Thc op- 
erational principle is to crcate a clcar link between a well-defined small 
group and a well-dcfincd piece of land that is converted into a woodlot. 
In addilion, there needs to be a clcar correlation bctwccn contributions 
and returns, and authority and benefits must be restricted to the members 
of the group, not left open to the community at large. 

The polenlial for such small groups is substantial, but a socio-orga- 
nizational cfforl is rcquircd to establish and validale hem. The advantage 
is that they will then supply the social structure ncccssary to put to pro- 
ductive usc certain natural resources that would othcnvise remain un- 
derutilizcd or complctcly neglected. Several slates in India envisage a 
considerable expansion of group farm forcstry on public lands. It has 
bccn eaimatcd that up to 2,500 seedlings, given frcc to each panicipant, 
would enable the family m gather its domestic fuelwood from lops, tops, 
and fallen wood and to sell the main stem volume for cash income. This 
innovation is a socially significant insmce of partial "privatization" of the 
usufruct (not ownership) of public (waste) lands, under which landless 
people are enabled and encouraged to raisc uees as a cash crop. Where 
surplus labor is available and private land is scarce, this option offers the 
additional possibility of generating some eifccts that will alleviate 
poverty. 

Associations 

Even when, tree planting is done by individual farmcrs, some form of 
group or association may be economically and socially beneficial. In 
several Indian states, where family farm forestry is being implcmcntcd 
faster and more successfully than anticipated, the forestry departments 
help establish trcc growers' associations or simple organizations to assist 
farmers in the marketing of the wood produced from family foreslry. 
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One structure that could support reforestation with the direct in- 
volvement of farmers is the forcsuy coopcrative. With a clearly defined 
and not too large membership, cooperatives might be a more coherent 
and e f f ~ t i v e  organization than thc village community as a whole. In the 
North-West Frontier Province of Pakistan a pilot program to revive 
foresy cooperativcs in Guzara forest envisages the establishment of 
some fifteen cooperatives, each with a minimum of 500 acres of forest 
land. Each cooperative has responsibility for managing the forests of its 
members in accordance with a plan approvcd by the Forest Department. 
The cooperativcs receive technical assistance in preparing the managc- 
ment plan and the services of field foresters, both paid for by the provin- 
cial govcrnment. No othcr subsidies are given, and all, othcr forestry 
costs (re-planting felled arcas, maintcnance, extraction and so on) are 
borne by the coopcrativcs. For this purpose, coopcratives are authorized 
to retain at least 40 percent of the rcvenuc from the sale of trees, and re- 
ceive credit if needcd. A sociological study found that faimers strongly 
value the contribution coopcrativcs can make toward protecting their 
ownership rights to Gwara forests, but sec govcrnmcnt interference and 
the intrusion of party politics as a mortal &cat to thcsc cooperatives." 

Age Croups 

Many traditional socictics, particularly in Africa, entrust to subgroups 
ccrtain n~aintenance functions in the society. Some of these groups arc 
defined by age and gcndcr and arc accountable to appointed group leaders 
as well a; to the overall authority structure. Similar groups could be used 
for certain activities in forestry dcvelopmcnr. 

One of the notable succcsscs in recent ycars has been the involve- 
ment of school age youths in small social forestry projects (in Kenya, 
Malawi, Gujarat, and Haiti), particularly in establishing tree nurserics. 
School-children arc a homogcncous age group, conccnuated, organized 
by virtue of their main activity -going to school -and with a built-in 
leadership system. Although the nature of this age group limits its use for 
activities of long duration, it is pcrfcclly suitablc for shon-term, technical 
processes in forestry, such as Lhc establishment of nurseries and the pro- 
duction of seedlings. Institutional arrangements in the form of 2 
"partnership bctwccn schools, communities, and government agencies" 
can effectively formali-l*: and incrwse support for social foresy. 

The example of Gujarat is impressive: at Lhc outset of a social 
forestry program in 1980 thcrc wcre lcss than twcnty schools with tree 
nurseries. The Forest Dcpanmcnr dccidcd to cncoungc schools and pri- 
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vate farmers to raise seedlings rather than to expand its own state nurs- 
eries. The program proved to be a big success, and in three years about 
600 schools opened nurseries in which schoolchildren, with guidance 
from foresters and teachers, produced several million seedlings a year. 
The only incentive provided is a guaranteed price for seedlings; when 
they are ready for transplanting, the state forest service buys them for 
disuibution to local farmers. This economic incentive is backed up by 
technical advice from extension workers to help schools consuuct and 
operate small tree nurseries. In practice, many of the seedlings have been 
taken home by the school-children and planted around their family 
homesteads. The program has thus stimulated a genuine inlerest in the 

16 
planting, ownership, and prolcction of uces. 

Women's Groups 

Experience with women's groups in forestry seems much more limited. 
Since women are responsible in many cultures for collecting fuelwood, 
they would appear to be the ones most directly interested in producing it. 
Women often possess exceptionally good knowledge of the qualities 
of various tree species. Evidence from a number of social foresuy pro- 
grams points out the contribution women could make to them.'8 

Although womcn have been organized for different productive, 
household-relatcd activities in various counuies, little has been done to 
involve them in taking group responsibility for the cultivation of wood- 
lots. Even in a country such as Kenya, where women's groups are 
widespread and effective, a sociological field study reports that out of 
100 women's groups active in one disuict (Mbere), none was ducctly in- 

19 volvcd with uce planting. In olher disuicts, however, womens' groups 
XI 

have rccendy started planting some woodlots for their own use. 
Women's groups could probably perform a role more or less similar 

to that of group farm foresuy, described above, if adjustments were 
made for their other productive and household roles. Given the inelastic- 
ity of poor rural women's time, purposefully organizing group-based 
fuelwood production activities may max i~ ize  output without creating 
additional time constrainls on the womcn. In many places women and 
children are compelled to make enormous efforts to collcct wood for 
cooking and heating, often uavelling long distances. In cermin areas of 
Nepal, for inslance, lhc time a women spcnds collccting fuel is estimated 
to be between twenty and forty days a ycar. It may therefore save both 
time and labor to produce, rather than collcct, the fuelwood. 
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A, small group of women, offering mutual help and cooperation, is 
likely to be a more effective social device than if each woman spends the 
same amount of time and labor on individual farm forestry. This is cer- 
tainly an area for action-oriented research and sociological experimenta- 
tion, which will enable sociologists to make useful contributions of a so- 
cialengineering nature to the current elfom of foresters. 

Watershed Forestry 

Foreslers, planners, environmentalists, and policy-makers alike are in- 
creasingly concerned with the rehabilitation of watersheds. A legitimate 
question which developmental sociologists would therefore have to an- 
swer is: What social unit can sustain watershed rehabilitation and man- 
agement? 

Although a watershed is a physical unit, not a social one, it is inhab- 
ited by people; its resources are used in people's productive activities and 
often deteriorated and dcgraded by them. This is why land use planning 
or an erosion control program cannot be effective and cannot be sustained 
unless it is designed to incorporate watershed inhabitants into rehabilita- 
tion work. 

The nced for a sociological dimension in such programs is bcing in- 
creasingly realized. A forward-looking strategy proposal for rehabilitat- 
ing about 150 million hectares of degraded watersheds in developing 
countries strongly urges the recognition of this sociological dimension: 

Watershed projects deal with people. The key to securing people's 
participation in such programs will lie in designing broad strategies 
bascd on a better understanding of their pcrccivcd nceds and priori- 
ties and in particular of local land tenure. ... This implies that 
enough time will have to be spcnt at the outset of project develop- 
ment on sociological studies in orderg define the type of incentives 
nccded to elicit farmers' cooperation. 

The challenges for sociology contained in such recognitions, and the 
call for spccific answers and implementable social engineering, are 
pressing. Watersheds vary cnorrnously both in physical size as wcll as in 
population density or setllcment paaerns, and the gcncral absence of or- 
gani7mi group suuctures compounds the complexity of the problems. 

Indccd, the questions to be asked from a sociological angle are: If a 
watershed can be ucated in physical planning as an ecological system, 
can the people who are making use of it be ucatcd as a social system? Do 
they constitute a suucturally coherent social unit? The kswer to the last 
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question is, in general, negative (with some exceptions). A single water- 
shed may contain a b red  diversity of tenurial arrangements, stratified 
social groups, and various farming systems and land use patterns. 
Moreover, rehabilitation of deforested watershcds demands much more 
than watershed forestry and massive planting of trees. It involves flood 
control and soil conservation; often bench terraces nced to be built with 
massive excavation and refill work; farming systems nced to be adjusted 
to the ecological characteristics; and there may be changes in the land 
rights systems, in the rules of land transmittal, in settlement patterns and 
the number of inhabitants. The work rcquired is thcrcforc usually beyond 
the scope of what individual farmers can do on their own. Again, group 
action is required, as well as support from technical agencies. 
Coordinated social action for the group management of watersheds is 
probably one of the most complex types of collcctivc adoption of innova- 
tion, particularly in the absence of stnrcturcd groups. 

The opcrational sociologist is faccd here with a task probably more 
difficult than any of those previously discussed: to organize stnrctures for 
social action and to engineer the formation of a group out of discrete and 
not necessarily organically interactive farmcrs. Watersheds and micro- 
watersheds may be the physical subdivisions in which farmers' activities 
can be aggregated into cohcrcnt group cfforts. The social groups should 
participate in the design of a land use plan for the watershed and gain the 
strength to sustain it through convergent organized bchavior based on 
commonly perceived objectivcs and jointly cnforccd rules. The sociolo- 
gist is therefore called upon not only to design a watcrshcd strategy, hut 
to implement it and organize consensual social action, hand in hand with 
the land use planner, the forestry agcnt, and othcrs in the field. 

The tcxrbooks for training such sociologists have not yct been writ- 
ten. They musl be, and ihc sooner the beutcr. But the actual sociological 
practice - albeit by trial and error, but with commitmcnt and creativity 
-of such applied, operational sociology should certainly not wait for 
the textbooks to be written. 

The alternative types of social units examined above are in no way 
an exhaustive list. The same line of analysis can be continued to bring 
others into the limelight. Enterprises established for the industrial ex- 
ploitation of forcstry plantations, for examplc, are also units of social or- 
ganization, but witha distinctive structure and functions. In a broader 
sense, some nongovcrnmcntal organizations can also be suitable units, 
able to mobilize and sustain afforestation programs undcr wcll-defined 
circumstances. 
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The paint is that such allcrnative social forms can be conceived and 
actually organized in real life. They are, in William Foote Whyte's terms, 
"social inventions,"23 or purposeful social arrangements for the perfor- 
mance of definite productive and distributional functions. A continuous 
learning process should accompany the process of organizing such units 
and improving heir structure and operation. There is no single "best" so- 
cial strategy available as a universal key to all development approaches in 
forestry; such strategies span a broad spectrum, and alternatives are 
available or can be devised. Sociological perceptiveness and knowledge 
are therefore instrumental and indispensable for conceiving, designing, 
and implcrnenting any effective approach to forestry development. 
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proceeds from sold timber. 

8. See Y.S. Rao, "Community Forestry: Requisites and Constraints," 
in Comntunity Forestry: Some Aspects (Bangkok: United Nations 
Development Programme, East Wcst Ccntcr. and RAPA/Food and 
Agricult~~ral Organization, 1984). 

9. See Garreu Hardin, "The Tragedy of the Commons," Science, vol. 
162 (December 1968). 

10. Michacl Horowiu, analyzing rural afforestation altcrnativcs in 
Zimbabwe, poinlcd out that "he  important issue whcre communal lands 
are involved is correctly identifying ihc locus of authority over land use 
allocation." Scc Michael M. Horowitz, Zimbabwe Rural Afforestation 
Project, Social Analysis Working Paper (Binghamton, N.Y.: Institute for 
Dovclopn~cnt Anlhropology , 1982). p.51. 

11. See J. T. Thomson, Bois de Villages (Niger): Report of an 
Investigation Concerning Socio-Cultural and Political Economic Aspects 
of ihe First Phase of the Project and Design Recommenda~ions for a 
Possible Second Phase (Montreal: Canadian International Dcvclopment 
Agcncy, February, 1980). 

12. See Rao, Community Forestry: Some Aspects; Raymond Noronha, 
"Village Woodlots: Are They a Solution?" paper prcpared for the Pancl 
on the Inuoduction and Diffusion of Rcncwablc Encrgy Technologies 
(Washington, D.C.: National Aeronautical and Space Administration, 
Novcmbcr 1980). 

13. Outlining such a global projection, John Spcars and Edward Aycnsu 
wroe: "In order to guarantee a supply of fuelwood cquivalcnt to the need 
of the 1 billion pcoplc who arc alrady experiencing fuclwood scarcity ... 



216 The Privatizalion of the Commons 

current fuclwood planting rates would have tn be increased at least five- 
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THE ROLE OF INSTITUTIONS 
IN THE MANAGEMENT OF 

COMMONLY-OWNED 
RANGELANDS IN 

BALUCHISTAN 

Nek M. Buzdar 

INTRODUCTION 

Baluchistan is the westcrnmost province of Pakistan, bordering Iran and 
Afghanistan to the wcsl and north and the Arabian sca to the south. The 
province, with an arca of 134,000 squarc miles, mainly consists of bar- 
ren mountains, arid vallcys and sandy deserts. A large percentage of the 
five million inhabitants of Baluchislan arc nomadic pastoralisis, raising 
camels, cows and especially shccp and goats. The mcan annual rainfall in 
Baluchistan ranges fmm two inches in the west to about sixtecn inchcs in 
the northeast. Some areas do not gct any rain for periods ranging up to 
two years, and in some cases the entire year's rainfall comes in a single 
downpour. Low rainfall and sparse vegetation compcl the inhabitants to 
lead a nomadic pastoral life lo make thc best possible use of the meager 
resources. For centuries h e  Baluch pcoplc have struggled against the 
forces of nature and dcvclopcd a way of life peculiar to them. As among 
other nomadic groups, some Baluch nomads movc throughout the year 
and throughout their livcs, while othcrs have limitcd movement and pos- 
sess ownership rights over common rangelands. 

These semi-nomadic uibcs have, for ccnturics, managed their re- 
sources on more or Icss sustained lcvcls and Icad a subsistence-levcl but 
contentcd and proud life. As secms lo bc the case among nomads 
throughout the world, the Baluch mday are f a d  with economic, political 
and social realities which endanger not only thcir way of life but also the 
resources on which they have depended for a living. In simplc words, 
the problcm is a too high madland ratio, too many demands on too few 
resources, and too little bcing donc to nllcviatc thc problcm. But Baluch 
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nomads seem to be particularly hard-pressed, because their mobility to 
other areas of Pakistan is constrained by cultural and linguistic barriers, 
and by lack of education, skills and preparedness for jobs other than an- 
imal raising. Under these circumstances, ever increasing population and 
consumption demands must result in more and more pressure on land 
and in more resource dcsttuction and dcplction. 

The author, for his doctoral dissertation, studied the problem at the 
local level in a selected area of Baluchistan. The main objectives of the 
study were to evaluate local rangeland resources and their uses and study 
the role of instilutions in the management of rcsourccs. This papcr, based 
on the above study, focuscs on the importance of property rights and 
tenure-related institutions in determining or influencing staking rates and 
productivity levels. The study of the institutional aspects of the problem 
seems extremely important because of the common property nature of the 
resources, and bccause it was through institutional mechanisms that thcse 
resources were traditionally managed. The study was carricd out with the 
hypothesis that certain institutions arc more conducive to conservative re- 
source use than others. 

It is not uncommon for intellectuals and government officials to ig- 
nore instilutional aspects of development, based on the assumption that 
since common property rights systems exist among isolated 
"nnimporrant" tribal groups, thcy are not worth understanding. It is 
shocking to note that common property rangelands are not even recog- 
nized by the government m be the common propcrty of the conccrncd 
tribe. The government position with regards to these lands is that thcy are 
govemment/public property. Even more shocking is the fact that if a 
tribal chief or head, illegally and against the established tribal laws, ap- 
propriates a portion of the common land for crop raising, the local 
"Patwari" will have no problem registering his ownership of this piece of 
land. It has been proved that in order to avail economics of scale in graz- 
ing, common property rights over rangelands arc economically more cf- 
ficient than private property rights (Dahlman, 1980). But government 
policies have always favorcd abolishing common property rights in favor 
of private property rights. 

Various studies in Baluchistan (Bhatti 1970; Babar 1973; Buzdar 
1982) have shown that, in general, the optimum lcvels of animal raising 
in most rangclands have already been passed. In almost all rangclands, 
animal numbers far exceed the carrying capacity. We are, in fact, at a 
point on the productivity curve where any increases in the stocking rates 
will ineviL3bly lead m more depletion and vice versa. The f i t  pan of this 
papcr discusses the traditional informal institutions of the semi-nomadic 
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Baluch with this fact in mind. No institutions concerning regulation of 
resource use would be necessary, if the resource concerned were not 
scarce. In this first section only those theoretical aspects of institutions 
will be discussed which have a direct or indirect bearing on rangeland 
productivity. As will also be discussed, these institutions impose annual 
closing periods and discourage the building of larger flocks and the 
overuse of fuelwood and building material obtained from the ranges. 

In the second part of the paper, the relationship between stocking 
rate and productivity is discussed. Each of twenty rangelands was studied 
for six months in 1978 and for six months in 1980. The physical pro- 
ductivity of each of the rangelands was cstimatcd repeatedly and then av- 
eraged over the entire period. Stocking rates and economic productivity- 
related data were collcctcd through interviews with animal raisers. The 
physicallforage productivity was estimated through a technique called the 
"Ocular Method". Each rangeland was surveyed and estimates regarding 
the following were repcatcdly made: (1) total range area in acres, (2) per- 
centage of surface covcrcd by vegetation, (3) percentage density of vege- 
tation, and (4) vegctation palatability percentage. The product of items 2, 
3 and 4 constitutes what is called the "use factor", which when multiplied 
by the total range acreage (No. 1 above) gives the total forage acreage of 
the rangeland. 'Forage acreage' is an imaginary acreage completely cov- 
ercd by vegetation and completely palatable. To find the carrying/gazing 
capacity of a rangeland, the total forage acrcage must be divided by the 
forage acreage requircd per animal. (A forage acreage of 0.257 per ani- 
mal per month is considered reasonable, so calculations were made on 
that basis.) Some very simple statistical analysis is then performed to see 
if any relationship exist bctwccn stocking ram and productivity. 

In thc third part of the paper, data on productivity from two institu- 
tionally diffcrent areas are comparcd to sce if significant diffcrcnces ex- 
ist. It is assumcd that diffcrcnces in productivity bctwcen the two areas 
mean that a possible association exists bctwecn institutions and produc- 
tivity. In the final part of the paper, conclusions are drawn and some pol- 
icy recommendations are discusscd. 

INSTITUTIONS OF COMMON 
PROPERTY RIGHTS 

In this first part of the thcorctical/institutional analysis, only the traditional 
instilulional characteristics are discusscd, although the subsequent 
analysis in the sccond and third pans dcals wilh both uaditional and non- 
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traditional institutional areas. Put simply, the traditional areas are those 
where practices like those described below are followed and where the 
traditional structures are strong enough to punish or ostraci?~ noncom- 
pliers. The non-traditional areas are those where, although common 
property rights exist, the mechanisms that enforce resource use have ei- 
ther completely disintegrated or become wcak and incflective. 

The Institution of Range Closure 

Each tribe leaves the rangeland each ycar for a specified period of time, 
which is decided each year by the tribal leadership. Normally this closing 
period is in the summer and during the rainy season. All the tribesmen 
must leave at the same time and must return to the rangeland at the same 
time. The objeclive is to provide a rcst pcriod to the range and to allow 
grass and othcr vcgctation to grow to the point that latcr grazing will not 
destroy their root and regcncrative systcms. The duration of closing peri- 
ods differs from tribe to tribe dcpcnding on the vcgctation density and 
palatability within the range, as well as those of the nearby open access 
lands to which the tribcsmcn go aftcr closing their own rangcs. Density 
and palatability in turn dcpcnd upon the rainfall and other factors. But 
generally the closing pcriods vary from 1-4 months during the summer. 
In the non-traditional tribal areas, closing periods vary from zero to a few 
weeks in the ycar. The closing periods must be observed, and sanctions 
as well as forceful eviction are used to ensure compliance, if necessary. 
The observance of closing periods plays an imporlant role in limiting the 
average ni~mber of animals grazed in the range ovcr the ycar. This also 
results in long-ten conservation of resources. In the shon run, the clos- 
ing pcriods result in saving fccd for the animals during the harsh winter 
months. As the closing pcriods end, gcncrally in October or November, , 

enough grass and othcr vcgctation has grown for hay-making and for 
grazing ihe animals during the wintcr months ahead. 

The Family System 

Certain aspccts of the joint family sysicm also effect rcsourcc utilization 
and conservation, through thcir impact on stocking rates. A man must 
acquire bridcs for all his sons, using a portion of his livestock for each 
bridal payment. Bridal paymcnts are gcncrally high: during the years 
1978-80 such paymcnts consisted of, on averagc, 60-70 shccp or goats, 
6-7 camels or 10-12 cows. Most familics must work for a number of 
years to amass a bridal payment, and many arc left with no animals after 
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making such payments. It is important to note that flock size in 
Baluchistan has an uppcr and a lower limit. Below about 50 sheep or 
goats, it is uneconomical to raise a flock of one's own. It is better to get 
employment with some ohcr animal raiser as a shcphcrd rather than con- 
tinue with a flock size that does not provide subsislcnce. Similarly, above 
200-250 animals the flock becomes an inefficient and costly unit of op- 
eration. Even whcn the ranges are not ovcrgrzcd, managing a large flock 
requires excessive labor and othcr resources for laking care of the sick 
and disabled animals, distinguishing one's animals from those of others, 
and protecting thcm from thicvcs and wolvcs. Undcr arid conditions the 
ability to move fast is csscnual to takc advantage of the sparse vcgctation, 
and large numbers do not allow such mobility. Thcrcforc, besides the 
indirect costs and obligations mcntioncd above, thc direct costs also in- 
crease rapidly if the flock sizc is abovc 200-250 animals. Taking all thcse 
considcrations into account, thc average joint family owns just one flock 
of sheep or goats with a maximum numbcr of 200-250 animals. 

Until such timc as thc sons can cstabl~sh indcpendcnt houscholds, 
the joint family has not only onc flock, but also one house and one 
hcarlh. This is imporlant bccause all cncrgy rcsourccs come from the 
mgc ,  and human and animal uses arc oftcn competitive. The joint family 
also has just one sct of houschold utcnsils and cquipmcnt. Fixcd capital 
likccamcls and donkcys as well as minimal non-productlvc capital ncc- 
cssary for a scmi-nomadic typc of life such as summer lcnts, containers, 
and storage bags, all are shared by the mcmbers of thc joint houschold. 
This is by no means unimportant as lhcsc goods absorb a large portion of 
a semi-nomadic family's total income.-Thc joint family systcm bat cxiscs 
in the tribal areas of Baluchislan is morc conducive to thc conservation of 
rangeland rcsourccs than the nuclear family systcm. Many families in the 
non-traditional arcas have bccomc nuclear. 

The TriballPoIitical Institufions 

The tribal system constitutes a whole systcm of law and order, adminis- 
uation, and othcr [unctions regulating thc economic, social and political 
activities of thc community. Thc mcmbcrs of the uibc share interests in 
community sclf dcfcncc, in collcctivc grazing rights, in facilitation and 
coordination of movcmcnts within tribal lands, and in regulation of rc- 
source utilization. Most important for the purposcs of this article is the 
role that ihc chicf or sub-chicf plays in rcgulding rcsourcc use and lcvy- 
ing sanctions for violations of thcsc rcgulations. 
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Chiefs and sub-chiefs are equal to all other tribesmen wilh respect Lo 
rights to use the resources in their respective rangelands. They thcm- 
selves must abide by and ensure that all tribal laws and regulations are 
follow& by everyone in the group. They consult with other members of 
the sub-tribe or section and decide on such day-to-day and scason-to-sea- 
son matters as the maximum number of uees a tribesman is allowed to 
cut for building a house, what particular time or season of the year a re- 
source should be used and in what approximate proportion by each pcr- 
son. They decide on mattcrs like what group of families will camp in 
what part of the mnge or sub-tribal territory, which family or individual 
will guard the range when the tribe has closed it, and what time to close 
the range and what timc to rcopcn it. In case of drought and cven during 
normal ycars, the "council of eldcrs" dccidcs which open lands to go to, 
where and how long to stay, and scores of other such mattcrs. These and 
many other institutional and customary rcquircmcnts - such as extract- 
ing tribal contributions, guarding sacred trccs and other rcsourccs, and 
staging compulsory tribal and religious fcasts - all are guidcd and regu- 
laEd by the uibal or sub-tribal chicf or lhe cldcr at the local Icvel. 

Punitive action against individual defaulters rangc from forced evic- 
tion during closed periods, to fincs for ovcrusc of rcsourccs, to social 
sanctions for not observing rcligious and tribal obligations during fcsti- 
vals and wars and for not serving food to strangers. Social sanctions in- 
volve not being invited to social and political gatherings, and not being 
helped in collective jobs which a man cannot do by himself (such as 
shearing sheep and building houses). These also involve sanctions such 
as no bridal exchanges, and no hclp and protection in casc the individual 
has any problcm wilh members of othcr tribes. These sanctions are seri- 
ous oncs, given the lack of government law and ordcr to protect life and 
property in most tribal arcas. Since a man living in thc tribal arcas nceds 
thc coopcrarion of others in thcse mattcrs for his own survival, he makes 
every effort to coopcrate with olhcrs and follow the tribal laws, and the 
chicf helps to ensure that this is done by everybody. 

Religious Instifutio~zs 

All of h e  people in ihe tribal arcas are Muslims by faith. Howcver, they 
have interpreted and adjusted ccrlain aspccLs of thcir religion and rcli- 
gious laws to conserve rcsourccs. It appears, that is, that the environ- 
mcnl and the rcsource basc in the uibal arcas nccessirate incorporation of 
bclicfs not found among most sctlled Islamic communitics. The rcligious 
pncticcs ancl bclicCs that have either a direct cffccs on the conservation 
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of resources, or an indiiect cffcct by limiting or otherwise by controlling 
animal numbers, are as follows: 

(i) Rains will not fall unless the tribe makes animal sacrifices 
from time to time. 

(ii) Human and animal diseases are causcd by bad spirits, jin, and 
those spirits will only go away if animal sacrifices are offered 
bv the familv. 

(ii~) Bcsidcs the ycarly compulsory donlltion of 3 ponion of one's 
:u~iniaIs ( z d d r , ,  \\ h~ch is rcquircd of every Muslim by lslunic 
laws, animals also must be donated to the religious elders 
whose help is sought whcncvcr any family member or animal 
gets sick. 

(iv) It is also considcred a religious duty to sacrifice animals on 
the birth of children, particularly sons, as well as on the death 
of any family mcmbcr and then annually at the death anniver- 
saries of grandparcnts, parents, brothers, sisters and some- 
times othcr close relatives. 

(v) Certain trees or sometimes whole tracts of rangeland are con- 
sidered sacrcd. Trces and vcgctation in thcse areas cannot be 
cut or othcrwise uscd. Also, in some cases it is known to the 
whole uibe that bad spirits, jin, reside in certain trees. 
Therefore, these arcas and uccs should not be touched and 
animals should not be grucd there. 

(vi) Trees and othcr plants are considcred living beings just like 
human beings, so taking thcir lives is deemed nearly as bad as 
taking human life. This particularly applies when the trees are 
young and during the rainy season whcn the trees are green 
and growing. 

(vii) Lastly, if a man has animal wcalth beyond a certain level, he 
must pcrform a pilgrimage to the holy places in Saudi Arabia. 
Along with zakat mentioned bcfore, pilgrimage is one of the 
fivc basic rcquircmcnts of Islam. This costly trip required of 
the rich always involves disposing of a large portion of the 
animal wcalth of the tribesmen involved. 

Economic lnstitufions 

The economy is basically subsistcnce-oriented, and animal raising is not 
commcrcial in scale. This itsclf, accompanicd by the general isolation, 
lack of outside contacts, and limitcd consumption nccds, has a conserva- 
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live influence on the use of the rangelands. The ecology of Baluchistan, 
and the nomadic way of life of its people, necessitate the raising of small 
animals, mainly sheep and goats. Normally only male and old and dis- 
abled animals are sold and only to purchase the necessities of life like 
grain and clothing. Only when absolutely unavoidable are females are 
sold. The institutional and physical environment nevertheless discour- 
ages large accumulations of animal wealth. 

A sysrem of stock association called nimsude is prevalent in the tra- 
ditional areas. Under this system animals are lent and borrowed on an 
annual basis. At the end of the year the owner receives back his principal 
(the original animals or their replacements) and half of the newly horn 
lambs and kids. Shepherds, when employed, are also generally paid in 
animals. In most areas a shepherd receives every 8th male and every 16th 
female kid or lamb born during the year of his shepherding. This system 
is relatively egalitarian, and a stock associate or a shepherd can collect a 
herd of his own in 4-5 years time, if natural conditions are favorable. In 
recent times, particularly in the non-traditional areas, a new rich trading 
class has emerged and they, along with the chief and his clan, make up 
an elite class. Such economic differentiation did not exist before. 

RELATIONSHIP OF STOCKING 
RATES TO PRODUCTIVITY 

Now we will uy to determine the relationship between stocking rates and 
productivity. Thc correlation coefficient "r" between stocking rates and 
productivity as expressed in the total acreagelforage acreage ratio (see 
Table I) is 0.91. This shows a high correlation between the two vari- 
ables. A 95 percent confidence interval for "p" is 0.55<p<0.89. The null 
hypothesis chat p equals 0, or that the simple correlation coefficient "I" is 
not significantly different from zero, may be rejected at the 5 percent 
significance level since the interval does not include zero. The test of 
significance of the sample correlation coefficient can also be performed 
as follows: 

/ 

t = rl(l..rZ/n-2)1"= 9.30 
t 0.025 (18 df) = 2.101 

The "1" value shows that the sample correlation coefficient is significantly 
different from zero. 
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Table 1. Animals Per Acre and Per Forage Acre 
Range Total Forage Total arcs. Animals in Animals Anhnals 

a m  acreage /FA ratio the range peram per F.A. 
I. Non-traditional areas. 

1. 14782 198.724 74.380 1422 0.0%2 7.156 

2. I0367 284.664 36.418 1751 0.1689 6.151 
3. I6120 212.912 75.712 1575 0.0977 7.397 

4. 19258 135.139 142.500 3116 0.1618 23.057 

5. 25598 223.558 114.500 2949 0.1152 13.191 
6. 9675 190.564 50.770 776 0.0802 4.072 

7. 11325 103.353 112850 1282 0.1132 12.774 

8. 4516 39.976 112.960 509 0.1127 12.733 

9. 5614 60.898 92.187 585 0.1042 9.606 

10 24598 414.018 59.413 2204 0.0896 5.323 
Mean 14185.3 186.081 87.169 1616.9 0.1397 10.146 

11. Tradilianal areas 

1. 16462 401.309 41.020 861 0.0523 2.145 

2. 17138 248.479 68.970 1563 0.0912 6.290 

3. 12468 299.269 41.660 1187 0.0950 3.966 

4. 17774 1353.429 13.132 1493 0.0840 1.103 

5. 13757 136.103 101.070 1450 0.1054 10.654 

6. 9306 153.712 60.540 644 0.0692 4.190 
7. 15512 344.374 45.040 1165 0.0751 3.383 

8. 15404 284.968 54.050 1334 0.0866 4.681 

9. 22408 347.829 64.420 2019 0.0910 5.800 

10. 16163 203.543 79.410 1647 0.1019 8.092 

Mean 15639.2 377.302 56.931 1336.3 0.0852 5.030 

Stocking ratcs affcct long-term as wcll as short-term productivity of 
thc rangelands. Both stocking ratcs and the tolal arcdforage acreage mtio 
arc onl; six-month avcmgcs.-stocking rarcs as wcll as Conge acreage and 
carrying capacity in any particular rangeland diffcr from day to day, 
month to month and year to year. For purposcs of this study only 
monthly figurcs have bccn used, assuming that no significant changes 
lakc place wilhin thc month. The significant correlation betwcen stocking 
ratcs and forage productivity indicates that in gcncral, range productivity 
and stocking ram are negativcly asscciated. 

A similar analysis is pcrformcd to find evidcnce of general relation- 
ships betwecn stocking rates and various indicators of economic produc- 
tivity. It is assumed that annual buth/survival rates, dcalh ratcs and gmss 
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return!; from animals are indicators of range productivity. First, 
birthls~wival rates and adult death rates will be analyzed as indicators of 
economic productivity. Table 2 shows percentage birlh/survival rates and 
death rates in both the traditional and non-haditional mbal rangelands. 

Table 2. Mean Annual BirthISurvival and Death Rates 
- (Average of five herders) 
Range Average Breeding Lambkid born Birth1 Adult Death 

animals animals and survived survival rates died Rates 
-traditional areas. 

11. Traditional areas. 

1. 132 122 113 92.62 4 0.03 
2. 115 1M 67.65 12 0.10 
3. 129 114 102 69 89.47 2 0.02 
4. 156 140 128 91.43 4 0.03 
5. 140 I27 72 56 69 8 006 
6. 109 98 87 88.77 3 0.03 
7. 117 106 91 85.84 4 0.03 
8. 118 1M) 82 82.00 3 0.03 
9. 105 97 72 74.22 8 0.08 
10. 146 132 83 62.88 8 0.05 
Mean 126.7 113.8 89.9 79.16 5.6 0.05 

Simple correlations were calculated to examine any relationship be- 
tween the stocking rates (animals per forage acre) and the two economic 
productiv~ty indicators. The correlation coefficients in each case are as 
follows: 

(i) Stocking ratesbuth survival rates: r = -0.674 
(ii) Stocking rates/adult death rates: r = 0.018 

A test of signifiwce of the co~~elation coefficient m the case of stocking 
ratesbirth survival rates shows a "t" value equal to -3.807, which 1s sig- 
nificant at the five percent level. The "t" value in the case of stocking 
ratesladult death rates, however, is insignificant (= 0.0764). Th~s 
demonstrates that although death rates have no significant correlation 
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with stocking rates, birth/survivaI rates are significantly correlated with 
the stocking rates, as expected. One would expect the biiIsurvival rates 
to be higher in ranges with relatively higher forage productivity and 
lower stocking rates. The insignificant correlation between stocking rates 
and death rates is perhaps due to the fact that death rates, more than any 
other productivity indicators, are affected by factors not related to malnu- 
rrition. Diseases and epidemics play an important role in this respect. 

Next some of the other economic productivity indicators will be ana- 
lyzed. Table 3 shows gross returns per acre, gross returns per animal and 
gross returns per rupee invested. The correlation coefficients in this case 
are as follows: 

(i) Stocking rates/retums per acre: r = 0.1 12 
(ii) Stocking rates/retums per an~mal: r = -0.675 
(iii) Stocking rateslreturns per rupee: r = -0.648 

Very low correlations are evident between stocking rates and returns per 
acre. The correlation coefficient "r" is not significantly different from 
zero in this case, since a 95 percent confidence interval (-0.3 < p < 
+0.45) includes zero and the test of significance of "r" shows a "t" value 
equal to 0.478. The insignificant correlation between stocking rates and 
retums per acre may be due to the fact that increased stocking rates will 
increase returns per acre as long as the animals survive even at starvation 
levels. It is possible that relatively higher returns per unit area of less de- 
pleted rangelands are cancelled out by higher numbers per unit area in 
more depleted ranges. 

The stocking rates and returns per animal show high levels of corre- 
lation and a test of significance of "I" shows a "t" value of -3.807, which 
is significant at the 5 percent level, so the hypothesis of no significant 
linear relationship may be rejected. In the case of the relationship between 
stocking rates and retums per rupee invested, the significance of "r" test 
shows a "t" value equal to -3.62 and so the null hypothesis that the 
coefficient of correlation is not significantly different from zem may be 
rejected. This demonstrates that higher srocking rates are related to lower 
returns per animal and to lower retums per rupee. This, along with the 
already established correlation between stocking rates and forage pro- 
ductivity, provides a basis for the assumption that, on average, higher 
stockingluse rates are associated with lower biological and economic 
productivity. 
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Table 3. Gross Returns Per Acre/Animal/Rupee (in Rs.) 
Tribe Average Approx. Initial Gross Gross Gross Gross 

flock range- invest- return rctum rctum return 
numbers portio? ment total /.acre lanim. /Rupee 

gra72d- 
I. Non-traditional areas. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Mcan 

11. Traditional areas. 

1. 132 2524 17561 29127 11.54 220.60 1.66 
2. 115 1261 21166 13971 11.08 121.48 0.66 
3. 129 1355 20700 23598 17.42 182.93 1.14 
4 156 1857 20144 30246 16.29 193.88 1.50 
5. 140 1328 25296 12593 9.48 89.95 0.50 
6. 109 1575 18300 18600 11.81 170.64 1.02 
7. 1.17 1558 16911 22415 14.39 191.58 1.33 
8. 118 1363 19348 18165 13.32 153.90 .0.94 
9. 105 1165 17429 15639 13.42 148.90 0.89 
10. 146 1433 23938 16826 11.74 115.25 0.70 
Mcan 126.7 1541.9 20079.3 20118 13.05 158.91 1.03 
7 

The approximate range podon grazed has been calculrted by multiplying a m  per animal in the 

enlire range by the average flock size s~udied. 
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PRODUCTIVITY IN TRADITIONAL 
VERSUS NON-TRADITIONAL 

INSTITUTIONAL AREAS 

The exlent of overstocking in different tribal rangelands in the traditional 
and non-traditional arcas is shown in Table 4. The table shows that mean 
overstocking in the non-traditional tribal arcas is over six animals per for- 
age acrc, while it is only slightly more than onc animal in the traditional 
tribal areas. The figures also show that, in general, both 

'Fable 4. Estimated Overstoekina i n  the Ranges 
Trhc Foragc- FA r q u -  Opllmal r1.l. A c ~ u d  no. Over- 

acreage iremefit1 of animals of animals stocking 
animallmonth p n  FA' per FA. pcr FA. 

I. Son-traditional area ranges. 

9. 
10. 
Mean 

11. Traditional area ranges. 

. . . . . . . . . .... . .. .. . .. . ~ 

8. 284.968 0.257 3.89 4.681 0.791 
9. 347.829 0.257 3.89 5.800 1.915 
10. 203.543 0.257 3.89 8.092 4.202 
Mean 377.302 0.257 3.89 5.031 1.141 

traditional and non-traditional rangelands are overstocked. The over- 
stocking estimates as well as the productivity indicators (which have al- 
ready bcen shown to be significantly col'relatcd), are shown in Table 5. 
These data for the traditional and non-traditional tribal areas can be 
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Table 5. Overstocking and Productivity in Traditional and 
- Non-traditional Tribal Areas of naluchistan 
Tribe Over- Pcrcent birW Cross Returns Cross Returns 

stockin survival rate pcr animal per rupee 
m i - t r a d i t i o d l  tribal areas. 

11. Tr:~ditional tribal areas. 

compared to see if the differences in the two areas are significant. A 
simple difference bctwcen mcans test is performed and the "t" values are 
reported. 

The null hypothesis is that the mcans of overstocking, birth/su~ival 
rates, gross returns per animal and gross returns per rupec invested in 
traditional and non-traditional arcas arc not diffcrcnt fix.  means of tribcs 
A = means of tribcs B). The "t" values in table 5 demonstrate that this 
hypothcsis may be rejected in all cases. The difference between the 
means in binhlsurvival rates and returns per rupee invested are highly 
significant even at the 1 percent level of significance. The difference be- 
tween h e  means in overstocking is significant at the 5 percent level and 
in gross returns per animal it is significant at the 10 pcreent level. From 
the rcsulls of the tests, we can conclude that the exrent of overstocking is 
significantly higher in the non-traditional areas; and the hirth/survival 
rates, gross returns per animal, and gross returns per rupee invested arc 
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significantly higher in the traditional areas. This demonstrates that there is 
less overstocking and higher productivity in areas where haditional insti- 
tutions exist This means, by implication, that traditional institutions have 
played an important role in maintaining the productivity of resources at 
levels consistent with survival. It also suggests that changes in institu- 
tions have played a role in the general decline in productivity of the 
ranges. 

Two more aspccts of institutions on which some data were collected, 
namely the closing period and the form of economy, also need to beana- 
lyzed. Annual closing pcriods and sheeplgoat ratios, along with total 
ardforage acreage ratios in the uibal rangelands, are reported in Table 6 .  

As mentioned earlier, the closing period (and other means of limiting 
animal numbers on the ranges) is a very old institution, as old as the 
institution of common properly rights itself. Closing periods are ob- 
served in the summer rainy months (normally May-September), and they 
have two objectives. The first is to allow the vegetation to grow to a stage 
where, when it is grazed, it will not be completely uprooted or destroyed. 
thereby leaving enough grass and other vegetation for the hard and dry 
winter months ahead resulting in and the least depletion in the long run. 
The second objective is to take advantage, to the maximum extent possi- 
ble, of the vegetation that grows in the open field in the rainy season, and 
so conserve one one's own fodder resources. In the areas where closing 
periods were not observed or the duration was very short, this has been 
the case only for the last few decades. Animal raisers interviewed every- 
where testified to their existence before. 

The approximate length of the closing period in each of the twenty 
rangelands studied is given in Table 6. The table shows that the average 
closing period in the ten non-traditional areas is only about ten days, 
while the average is over three months in the traditional tribal areas. The 
Observance of closing periods obviously effects the stocking rates and the 
general forage productivity of the ranges. 

Rotations within the rangelands are observed in the traditional tribal 
areas and not observed in the non-traditional tribal areas (or observed 
only to a limited extent). Such rotations have the objective of balancing 
the grazing within the rangelands, by allowing a rest period for the vege- 
tation to grow in one area while other areas are being grazed, and also by 
providing manure to every area of the rangeland. Such rotations have ob- 
vious positive effects on the conservation of the rangelands. 
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Tab,le 6. Total AreaIForage Acreage Ratio, Closing Period, . 

- and ~ h e e p l ~ o a t ~ a t i o  
Tribe Total Acred Closing Period SheeoIGaat - 
- Forage Acreage Ratio monthslyear Ratio 
I.Non-traditional ranges. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Mean 

11. Traditional ranges. 

1. 41.02 2.5 0.100 
2. 68.97 2.5 0.030 
3. 41 66 3.3 0.050 
4. 13.13 3.5 0.020 
5 .  101.07 3.0 0.100 
6. 60.54 4.0 0.025 
7. 45.04 3.5 0.050 
8. 54.05 3.0 0 300 
9. 64.42 2.0 0.080 
10. 79.40 3.0 0.100 
Mean - 56.93 3.03 0.885 

The sheeplgoat ratio is a proxy for the subsistence versus market 
orientation of production as well as the relative prices of products 
(showing price affects). It is assumed that the sheeplgoat ratio that exists 
today is the result of changes in the traditional economic system. In a 
subsistence economy, goats are hardy and require little feed and care, 
while fulfilling the important needs of nourishment and equipment-mak- 
ing. In contrast, sheep are less capable of fulfilling these subsistence 
needs. In a market economy, where production is mainly for the market 
and not for self-consumption, higher sale prices and profitability are the 
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havc bccn for the last few decades. During the year of study, a sheep 
sold for almost twice the price of a goat and wool priccs were about five 
times highcr than mohair priccs. 

From an environmental standpoint, however, sheep are intensive 
grazcrs and feed mostly on thc grasscs and smaller plants that hold the 
very thin layer of soil in the scmi-arid conditions of Baluchistan. Under 
ovcrstockcd and arid conditions, the shccp will complctcly remove the 
vcgctation cover and expose the soil to the eroding forccs of wind and 
water. Also, by eating to the roots and dcsuoying the palatable species of 
grass, in the long-term thc spccics composition of the grass and other 
vcgctation will changcs, so that in the cnd only unpalatablc spccics rc- 
main. Goats have diffcrcnt grazing habits and prcfcrcnccs. Thcy nibblc 
the lcavcs of thorny bushcs and trccs wilhout damaging or hindering their 
growth and future productivity (and ncw lcavcs arc produccd after every 
rainfall). Since thc vcgctation in gcncral is sparse and the rangclands arc 
sprcad ovcr largc arcas with only a fcw watcring points, and since goats 
arc fastcr and morc mobilc lhcn shccp, a range with morc goats than 
shccp will rcccivc morc balarlccd grazing. Othcrwisc, arcas ncar thc wa- 
tering points and camping sites will tend to bc ovcrgrazcd, whilc lhc ar- 
eas farihcr away in thc rangc will bc undcrgrazcd. 

With thcsc considerations in mind, lhc shccplgoat ratio is assumed to 
bc an indicator of dcplction vcrsus conservation of rangeland resources, 
and of market profit motivc vcrsus subsistcncc motivc. Economic theory 
indicates that as thc priccs of dcplcting products rise, thcy lcad to dcplc- 
tion; and as thc priccs of conscrving products rise, thcy lcad to conserva- 
tion. As explained above, shccp vcrsus goats as well as camcls vcrsus 
cows, by the naturc of lhcir grazing prcfcrcnccs, arc dcplcting vcrsus 
conscrving in thc same way as agricultural crops likc potatoes and cotton 
vcrsus Icgumes. So it  is cxpcctcd hat the highcr lhc shccplgoat ratio, thc 
lowcr thc productivity of thc rangelands. Tablc 6 shows that this ratio is 
significantly diffcrcnt in thc two typcs of tribal arcas. Thc average ratio 
for IIIC tcn uibal arcas wilh non-uaditional institutions is 12.1, compared 
to an avcngc of just 0.885 in the arcas with traditional institutions. 

CONCLUSIONS AND POLICY 
RECOMMENDATIONS: 

Problcms pcmining to rcsourm use and productivity in diffcrcnt institu- 
tional cnvironmcnts, uadilional and non-traditional, havc bccn thc main 
focus of this paper. Traditional uibcs obscrvc traditional closing pcriods 
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and possess resource-regulating tribal, family and other institutions. The 
analysis showed that, in spite of the fact hat raising a higher number of 
animals is in the self interest of tribesmen, in the traditional areas they 
limit thcir stocking rates Following accordmg to institutional regulations. 
Closing periods also help limit stocking rates. Bccause of these factors, 
significantly lower levels of overstocking pcr forage acre, and highcr 
lcvels of animal birlh/survival rates, highcr gross rctums per animal, and 
highcr gross returns per rupce invested, wcre found to exist in the wadi- 
tional arcas when compared wilh the non-traditional areas. 

Allhoc~gh the traditional institutions havc pcrformcd cfficicntly up 
until now, Lhcre is no certainty that these insritutions will rcmain viable 
undcr the cnvironmcntal changcs that will inevitably take place. The main 
problem is that many of the traditional tribal institutions arc incompatible 
with lhc institutional systcms of thc nation stak. But thesc incompatabili- 
tics an: no!. insurmountable. The government can #lay a vcry imporlant 
rolc in mai11,Iaining and strcnglhcning an inslilulional cnvironmcnt that has 
provcd its superiority ovcr otbcrs, parliculatly with rcspcct lo animal 
raising. As mentioncd mlicr in thc papcr, cvcn in situations whcrc dif- 
fcrcnt property rights exist, it is in the intcrcst of all conccmcd to estab- 
lish common property rights ovcr grazing lands. This is because 
economics of scale can only be achicvcd undcr a systcm of common 
propcrty rights. But as we have secn, common propcrty rights systcms 
rcquirc a particular institutional cnvironmcnt to function propcrly. 
Wilhout it distortions and misallocations of rcsourccs take place. 

Govcrnmcnls typically inrcrvcnc in traditional systems of land tenure 
in order to nchicvc the objcctivcs of improvcd productivity, efficiency, 
and social cquity. In Lhc tribal arcas of Baluchistan, lhe govcrnmcnt in- 
tcrvcned to abolish tribalism, basically with the same objective of bcncfil- 
ling the common uibcsmcn. But as thc political functions of tribalism 
cased, so did the rcsourcc-regulating functions. In the tribal areas that 
we havc called iradirionul, tribal organization as a whole is suongcr. The 
nwd is not to revive or strongthen the political tribal organization thcrc- 
fore, but rather the institutions that encourage improved resohrce use and 
productivity. Any cooperative or other form of farmcr organization that 
utilized the concepts of Wadhional institutions could help to achieve these 
objectives. 

The government could play an imporlant role in encouraging the 
formation of cooperatives wilhin thccommon rangclands that, consistent 
with thc customs and traditions of the tribcsmcn, would rcgulatc resource 
use according to the carrying capacity of the rangclands while providing 
minimum future sccurity for individual tribcsmcn and thcir lamilics. It 
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may help to educate the tribesmen in such matters as the desirability of 
obtaining higher values for their labor, not through increased numbers of 
unhealthy animals but through smaller numbers of healthy animals. It is 
important to educate the tribesmen in the concept of long-term resource 
depletion, based on deterioration in rangeland conditions, and disappcar- 
ance of desirable and valuable vegetation species. If cooperatives or some 
other organizations capable of performing the functions of the old tribal 
system could be established, these could also enforce something like the 
traditional rotational grazing. The institutional regul&tion of closing peri- 
ods may no longer be possible as there arc not many opcn lands available 
now and those that are avaikihlc are not productive. But the government 
could help by providing sonic irrigation assistance through small dams, 
for example, becausc where animal feed can be grown and used for part 
of the year, the necessity of closing pcriods disappears. 

Economic forces such as incomc, interest ralcs and taxes are also 
important tools to change the behavior of resource users. Credit, taxation 
and other such institutions were developed in these societies a long time 
ago and, in spite of changes in other aspcts of pcople's lives, these have 
not changed yet. These institutions were originally designed to achieve 
certain cconomic and social objectives, such as quality in income distri- 
bution and conservation of resources. In a changed institutional cnvi- 
ronment, however, different economic institutions nccd to be developed. 
Under the existing condition of depleted rangclands and very low 
productivity, probably no (axes can bc imposcd or extracted from the 
tibesmcn. But if the govcrnmcnt is able to make some investment for 
improving the productivity of the rangelands and providing infrastructure 
for general dcvclopment activities, then not only can taxes be imposed on 
the people but they can be used as tools to influence animal raisers' 
decisions (viz., by changing their incentives regarding resource use 
rates). On the local uibal level, the tribesmen, through the tribal 
organization if. it still exists, or through some cooperative body so con- 
stituted, can be encouraged to impose some typc of gm.ing tax on animal 
raisers. Such taxes could bc highly progressive so that beyond a 
prcdetcrmincd levcl (a level dclcrmincd for the whole tribal area on the 
basis of the carrying capacity 01 the rangclands), the taxes would in- 
crease to prohibitive levcls. For example a tax system could be devised 
where a tribesman raising more than 120 animals (e.g.) pays faxes equal 
to 15-20 percent of the value of all animals above this ceiling. Such 
value-based taxes would discourage overgrazing and at the same time 
encourage raising relatively more goats and less sheep. 
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Anothcr rccommcndation for rclicving thc prcssure on rangclands 
involvcs the dcvclopmcnt of small-sale industry. The govcrnmcnt has 
alrcady established somc small-scalc carpel and rug-making industries in 
scvcral towns and citics in Baluchislan. Thcse industrics use the raw ma- 
terial of wool and mohair that is produced in animal-raising arcas. But 
most of thc pcoplc employed in thcsc industrics arc pcoplc from the 
towns thcmsclvcs, and this docs not hclp the tribal pcoplc. If such indus- 
tries wen: established in tribal arcas, tribal pcoplc could bc employed and 
this would hclp allcviatc thc prcssurc on nngclands. Othcnvisc, bccausc 
thcrc arc no altcrnativc cmploymcnt opporlunitics at prcscnt, incrcaqed 
population mcans incrcascd animals. Similarly, many tril~csmcn who can 
afford to savc and invcst, ncccssariiy do so in animals at prcscnt, bc- 
causc of the lack of altrnativc invcsmcnt opportunities. So csmblish- 
mcnt of industrics to usc thc raw malcrial coming from chc tribal arcas 
thcmsclvcs would provide opponunitics for altcrnativc cmploymcnt and 
allcrnativc invcstmcnt, and thus dccrcasc prcssurc on rangclands. It is 
possiblc that csfablishmcnt of small-walc induslrics would incrcasc the 
dcmand fbr wool, which C I I I I I ~  resull in incrcascd shcep raising. But 
such possibilitics arc rcmolc 21 ihis sragc bccausc the wool which is 
prcscntly cxporrcd out oC thc tlibal arcas could casily mcct thc local 
industrial dcmand for some timc to comc. 
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COMMON RESOURCE 
MANAGEMENT IN PAKISTAN: 

GARRETT HARDIN 
IN THE JUNGLAT 

MICHAEL R. DOVE AND 
ARDUL LATlF RAO 

INTRODUCTION 

Onc of UIC most influential studics in the currcnl dcbates ovcr common 
rcsourcc managcmcnt conlinucs to bc lbal of Garrctl Hardin, published in 
1968 untlcr ihc ti~lc 'Thc Tragcdy of Ulc Commons'. Thc basic thcsis of 
his articlc is ha1 common control and ownership at rcsourccs ullimatcly 
and inevilably lcads lo ovcr-cxploilation, hccausc thc hcncfiv; lo cach in- 
dividual o l  over-cxploitalion will always cxcccd thc case. This will oc- 
cur, H;uclin says, cvcn though ihc individual's bcncfirs arc cxcccdcd by 
lhc cosu of his actions t society as a wholc, and cvcn lhough his benc- 
fiv; will cvcnlually bc cxcccdcd by his own costs - assu~lling that all 
olhcr ~ncr~lbers of tlic sociay lollow his cxamplc - bccausc each incm- 
tzr of socicly must act selfishly and indc]xndcntly. 

In this papcr wc will cxaminc rhc applicability of Hardin's lhcsis to 
lhc managcmcnt of common propcrly rcsourccs in Pakislan. Wc will bc- 
gin will1 a discussion ollhrcc casc stutlics of ihc Uaditional managcmcnt 
of such rcsourccs. Wc will suggcsl Ihal lhcy dcmonstratc a basic limila- 
tion in Hartlin's thcsis, nimcly iv; inapplicability to uadilional as opposcd 
to ~notlcrnizing sociclics. Wc will thcn discuss ilic rolc or common prop- 
crly coriccpts in dcvclopmcnlal planning in Pakislrln Ltxlay, focussing on 
two social Corcslry projccls. Wc will suggcst ha1 sornc of thc principal 
ch;~llcngcs fi~cctl in ihcsc projccv; involve lllc difficulty olerating ncw 
ins~ilulions, and ihc hilurc to correctly understand Ll~c runctioiling of ua- 
ditional institutions. Tlic solution, wc will suggcsl, is lo utilize cxlnnt, 
Uadilional hut still [mwcrful inslilulions, cxamplcs of wllich inclutlc ix11l1 
fornlal ant1 folk religious hclicfs. 

239 
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CASE STUDIES OF TRADITIONAL 
COMMON PROPERTY RESOURCES 

Thc thrce case studies to be discussed includc a detailcd onc from 
Baluchistan, and bricfcr ones from Rajasthan (India) and the Swat vallcy. 

Baluchisfan 

Buzdar (1982) has produccd thc most thorough cxlant analysis of com- 
mon propcrty managcmcnt of rural rcsourccs in contemporary Pakistan 
(cf.Buzdar, chaptcr 11.4 in ihis volumc). Thc subject of his analysis is the 
systcm of tribal ownership and managcmcnt of grazing lands in 
Baluchistan. Hc suggcsts hat this sysulm rcprcscnls an adaptation to the 
local ecology and economy: common ownership cnablcs the iribcsmcn to 
takc thcir hcrds to any part of ihc uibal territory chat has rcdcnlly rcccivcd 
some rain, and it providcs economics of scalc as wcll. Thus, this instilu- 
tion maximizes human cxploilation of the local cnvironmcnt. 

Thcrc arc scvcnl uibal institutions that cnsure that ihc cnvironmcnt is 
not over-cxploitcd. Onc is a systcm of pcriodic cnforccd closure of all 
rangclands, in rotation, which gives thcrn a pcriod of rccupcration aftcr 
each period of usc. Thc sccond is a systcm of uibal taxation and obliga- 
tory social cxpcndimrc, which rcduccs thc sizc of individual hcrds as 
thcy approach critical limits, thus putting a lid on the ovcrall livc- 
stocWland dcnsity. Thc third is lhc ritual proscription of ihccxploitation 
of particular uccs or patches of rorcst. And thc fourth is a subsistcncc- 
oricntcd focus on goats, whose browsing placcs rclativcly littlc prcssurc 
on ihc rangc grasscs. Buzdar makcs it  clcar that all of thcsc institutions 
arc backcd by iribal sanclions, ihc cost of violating which cxcccds ihc 
bcncfits of the violation. 

Thc foregoing description, Buzdar s w s ,  holds only for the uadi- 
tional parts of Baluchistan. In thc arcas whcrc outsidc influcnccs havc 
morc dccply pcncuatcd, and lhc uibal culturc has wcakcncd, thc picturc 
is very diffcrcnt. In ihcsc modernizing arcas, thc cnforccd closures, uibal 
taxations, social cxpcnditurcs, and ritual proscriptions havc all wcakcncd 
or disappeared cntircly; and thc subsislcncc focus on goa~s has shiftcd to 
a markct-oricntcd focus on shccp, whose close-cropping is much hardcr 
on the rangc. As a rcsult, hc suggcsts, individual uibcsmcn havc ovcr- 
cxploitcd thc rangclands, which havc dctrioratcd as a rcsult. This rcla- 
tive dctcrioration, he suggests, is rcfleclcd in thc fact that ihc rcturns pcr 
animal or pcr rupcc invcstcd, as wcll as thc birthlsurvival ratcs of ani- 
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mals, arc demonstrably lowcr in the modernizing parts of Baluchistan 
than in h e  pans whcre h c  tribal institutions are sull smng. 

Rajasthan 

In a more rcccnt study in Rajasthan (sce chaptcr 11.2 in this volume), 
Jodha (1985) rcachcd conclusions similar to hose of Buzdar. Spcaking 
also of an arid rcgion inhabilcd by tribal hcrdsmcn, he concludes, first, 
that thc livcskxk thcmsclvcs rcprcscnt an adaptation - bccausc of their 
mobility -to the pcrcnnial threat of scvcrc but localized droughls. The 
mobility of the livestock is cnsurcd, hc hen argues, by h e  tribal institu- 
tion of common owncrship of rangchds. Just as Bwdar said, this al- 
lows (he lribcsmcn to tilkc thcir hcrds to whatcvcr part of the tribal tcrri- 
tory has most rcccntly rcccivcd somc rain. 

Jodha thcn analyzcs (he impact on this social and physical cnviron- 
mcnt of rcccnt, govcrnmcnt-instigated land rcform, which involved 
brcaking thc tribal rangelands up into individual family-hcld sections. As 
a rcsult of this rcform, he suggcsrs, h c  land is bccoming conccntrntcd in 
thc hands of thc wcalthy fcw, bcing ovcr-cxploilcd, and conscqucntly 
dctcrioraling in condition, As onc conscqucncc of hcsc changcs, hc gocs 
on to say, ihc avcragc sk1.e of hcrds in Rajmthan is declining, eliminating 
somc of thc economics of scalc lhat gavc Rajasthan a compmtivc advan- 
tage in animal husbandry in fie past. 

Swat 

In his classic study of h e  tribal politics of thc Swal Pathan, Barh (1959) 
offcrs a fcw obscrvalions on thc local system of land tcnurc that arc rclc- 
van1 to thc current discussion. Specifically, hc notes hat (at thc timc of 
his study, at Icast) individual Pathan did not own land pcr se, rather thcy 
each owntd a particului numbcr of brakha 'sharcs' in the overall landed 
estate of thcir dcsccnt group. Under tho terms of thc traditional systcm, 
cvcry 5-10 ycars UIC sharcs wcrc rotatcd among Ulc incrnbcrs of the dcs- 
ccnt group. (In thc 1920's. howcvcr, thc rulcr of Swal statc 'froze' thc 
rotation as it happcncd to bc at h c  timc, and no furthcr rotations havc oc- 
currcd since.) 

This systcm of band tcmlrc probably had a nulnbcr of diffcrcnt func- 
tions. At UIC most suprliciul lcvcl, it minimkzcd conflict within thc dcs- 
ccnt group ovcr usc of thc cl~oiccst land, since cvcry dcsccnt group 
mcrnhcr cvcntually got to use cvcry scction of the group's land. At an- 
other lcvcl, thc systcm hclpcd to maintain thc intcgrity of the dcsccnt 
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group (as Barth himsclfargucs [1959: 68]), by pcriodically scvcring - 
during thc pcriodic rotation of land scctions - all tics bctwccn chc Pachan 
landlord and thc numcrically supcrior but politically infcrior non-Pathan 
tcnants who rcsidcd on and workcd each swtion of land. 

Of morc rclcvancc to thc current discussion, the systcm of rolation 
may havc hclpcd to maintain an optimum population/land balancc, by 
'randomizing' thc distribution of Pathan familics - rcgardlcss of sizc or 
agricultural prcdilcctions - ovcr the landscape. Ovcr timc this would 
havc equalized thcir impact on thc cnvironmcnt. (Not all of lhc conse- 
qucnccs of this systcm wcrc bcnign, howcvcr: for cxamplc, Barth 1195% 
661 himsclf notcs ihat it was not conducive - for obvious rcasons - to 
thc planting oflicrcnnial crops such as trccs, which could not bc plantcd 
and harvcstcd within a singlc 5-10 ycars rotation.) 

Thcsc casc studics of systcms of common propcrty managcmcnt show 
thcm functioning to prornotc balanccd usc of thc cnvironrncnt and mini- 
mizc dcstructivc cxploibtion or  it, and thus lhcy sccm to disprovc 
Hardin's thcsis. Howcvcr, notc that cach onc of thcsc systcms is sup- 
ported by strong, traditional tribal sanctions (lhis is cxplicit in Buzdar's 
study, and implicit in thc othcr two). In contrast, the scuing in which 
Hardin's 'tragcdy' ukcs  pl;~cc is onc without sanctions. It is prcciscly the 
way pcoplc bchavc whcn thcy havc to answcr to no onc but thclnsclvcs 
that lcads to thc tragcdy of which hc spcaks. This aspccts of Hardin's 
analysis is actually provcn to bc correcl by cl~c data in the casc studics 
prcscntcd abovc. Both Buzdar and Jodha prcscnt cvidcncc showing that 
whcn thc traditional institutions for common propcrty managcmcnt arc 
rcmovcd, thc pcoplc involvcd abandon thcir balanccd usc of thcir natural 
rcsourccs and bcgin to ovcr-cxploit and indccd dcstroy thcm. Hardin 
clcarly bclicvcs that this is what will hz~ppcn whcncvcr socicty docs not 
imposc sanctions to kccp it from happcning. Hcncc, in UIC conclusion to 
his articlc, hc urgcs ihc imposition by socicty of sanctions against cvcry- 
thing from ovcr-usc of national parks to b w i n g  too many childrcn. 

Whcrc Hardin is in crror,antl whcrc his work is truly at odds wilh 
~ h c  studics discussed abovc. is in assuming that thc abscncc of such 
sanctions is thc nonn. As Buztlnr (and to a lcsscr cxtcnt) lodha and Barb 
show, strong sanctions arc a prolnincnt fciiturc of traditional socictics 
and a critical Pictor in hci r  balanccd use of common proprty rcsourccs. 
Hardin is right, thcrcforc, in concluding tlx~lcocrcion is nwcssary to thc 
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proper rnanagcmcnt of such rcsourccs, but wrong in assuming that a lack 
of cocrcion chmcterizcd the typical commons situations. 

We suggest (hat thc commons is lcft unprolcctcd by social cocrcion 
or sanctions only during the period of transition from traditional tribal or 
feudal socicty to nation statc. During this transitional period, ihc power 
of the clncrging stalc is usually sufficicnt to wcakcn or destroy the sanc- 
tions supporting traditional systcms of rcsourcc conscrvation, but it is 
usually not sufficicnt to establish an cfficicnt mechanism of cnforcemcnt 
for ils own system: it takcs thc administration of a fairly advanccd mod- 
em statc to equal, much lcss surpass, thc cmcicncy of administration of 
thc avcnigc tribal or fcudal socicty. 

In thc Itansition from traditional lo modcrn socictics, not only is the 
powcr to enforcc syslcms of rcsourcc conscrvation temporarily lost, but 
thc syslcms thcmsclvcs may bc lost (a topic lhat was not discussed by 
any oC the authors citcd carlicr). Systems of resource use, such as that 
dcscribcd by Bu~dar for thc Baluch herdsmen, arc thc produc~v of litcr- 
ally millennia of cultural evolution - thc products of thc cxpcricncc of 
hundrcds of succcssivc gcncradons. Thc wisdom that comcs to bc cm- 
bodied i n  such a systcm will not bc cqualled until the scicncc of thc 
emcrging nation stale is very advanced indccd (and il can cvcn bc plausi- 
bly argued (hat (hc scicncc of rcsourcc managcmcnt has not yct atwincd, 
in any nation on carth, the lcvcl that is rcprcscntcd by thc tradilional 
Baluch herdsmen). 

COMMON PROPERTY RESOURCES IN 
DEVELOPMENT PROJECTS 

To illustrate thc currcnt vicw of common propcny rcsourccs in dcvclop- 
mcnt circlcs in Pakistan, wc will bricfly discuss thc World Bank's '&ad 
Kashmir Hill Farming Technical Dcvclopmcnt Projcct', carricd out bc- 
twccn 1978 and 1983, and lhc 'Forestry Planning and Dcvclopmcnt 
Project' of thc U.S. Agcncy for International Dcvclopmcnt 
(U.S.A.I.D.), bcgun in 1985. 

Tlze World Bank Project 

This projcct comprised scvcral componcnrs, onc of which was a forcstly 
program dcsigncd to addrcss problcins of dcforcstation, cnvironmcntal 
degradation, and fuclwood shortagc in Kashmir. According to 
Ccmea's (1985) account (scc chaplcr 11.3 in this volumc), thc forcstry 
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operations focussed on village shamlat lands in the expectation that the 
benefits provided would thereby accrue largely to the village poor. In 
fact, he goes on to say, no sooner were the shamlat lands planted with 
aces, than the wealthier villagers began to claim that the land and conse- 
quently the newly planted lrees belonged to them, not the village as a 
whole (much less to the village poor). 

Based on his subsequent field study of the sirnation, Cernea con- 
cludcd that the designers of the project had erred in their initial perception 
of the shamlal lands. Although they had been told by govcmment officers 
that these lands were community lands, and although these lands did in- 
deed belong to the village as a whole at some point in the past, Cernea 
argues that they had since come - through a gradual process, suppotied 
by changes in government regulations -to belong (on a de facto if not 
de jure basis) to individual villagers. On the basis of this mid-project 
evaluation, the focus of the World Bank's wee-planting efforts was 
shifted from shamla1 lands to private lands held by single families. 

The U.S.A.I.D. Project 

The problems encountered by this World Bank project have had apparent 
reverberations in other projects, including the U.S.A.I.D. Forestry 
Planning and Development project currently undcnvay in Pakistan. One 
of the principal aims of this project is to encourage the ~ r a l  population to 
plant tees for use as fuel and fodder. Under the project dcsign, thcse ef- 
forts are exclusively mgelcd on the private holdings of individual farm 
families. Community lands are specifically excluded from these efforts 
(although 'cxtcnded family' lands are not), and one of the reasons explic- 
itly cited for this is the difficulty experienced in the past in planting trees 
on shamla, lands elsewhere in Pakisran -in apparent reference to the 
World Bank's Azad Kashmir Project (A.I.D. 1983: 137). The experience 
with community lands in the World Bank project merits our ancntion 
therefore, because of the broader impact it has had on forestry-related 
projects ihroughout Pakistan (if not throughout Asia). 

Analys is  

As Cernea has ably demonstrated, the World Bank project in Azad 
Kashmir experienced difficulties bccause it was based on a h~storically- 
dalcd perception at shamlal lands: it was based on a perception of them as 
k ing  completely communally owned, whereas many had been privauzed 
by the time of the projcct. These difficulties may have been further 
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compounded by the project's own impact on this privatization process. It 
is possible that some shamlat lands were not completely privatized at the 
time that the project began, and that one of the consequences of project 
activities was to hasten their privatization. It is possible, that is, that the 
planting of uees on any remaining de facto shamlat lands helped to bring 
about, or accelerate, a change in their status, a change of which the 
wealthier and more influential farmers were able to take advantage (cf. 
Jodha 1986). The principle involved here - namely that planting a tree 
on a piece of land can change its tenurial status - is of course a wcll- 
known one, which has been used and abused by farmers and forcstcrs 
alike all over the world. The difficulty in anticipating and providing for 
this principle when dcsigning development project is duc, we suggest, to 
two problems. 

The first problem is the one that is posed in taking a communal pas- 
ture and replacing it with a communal forest, namely the problem of 
creating a new institution. This prcscnts development planners with a 
challcnge far mughcr than most others that they face, and as some of the 
most perceptive observers of the field have said (e.g., Murray 1985; 
Noronha 19821, it is a challenge that is best avoidcd whcrcvcr possible. 
There arc countless examples of institu~ions for the common management 
of resources that have evolved traditionally and that work beautifully; 
thcrc are very fcw examplcs of institutions creatcd by development plan- 
ners for the same purpose that have not failed utterly (of which the noto- 
riously unproductive 'communal farm' is just one of the bcttcr known 
example!; [cf. Dcshpande 19791). 

The second problem is that in creating the new institution, something 
crucial is lcft out: namely, the need for sanctions against behavior that 
maximizes the shon-term good of h e  individual to the detriment of the 
long-term good of the group. This is lcft out in most such cases, simply 
because development planners do not rcalize that it was present in the 
pre-project situation. Prior to the World Bank project in &ad Kashmir, 
for example, the village poor would in fact have bccn ablc to make some 
use of the shamlat lands. A variety of rraditional institutions would have 
served to prevent the wcalthicr and more influential villagers from using 
these lantls completely for their own bcncfit. Undcr thcsc circumstanccs, 
the wcalhy would have welcomed the World Bank project, as a way of 
circumventing thcsc traditional institutions, while attaching minimal 
blame to.thcmselves. 

The failure to see this aspcct of traditional society - which of 
course is the samc crror that Hardin makcs - is due to a peculiarly 
Western vision of 'primitive society'. According to this vision, tradi- 
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tional Third World sociclics arc lunundamcntally 'communal' in thcu nature 
-a prospcct that fills the Wcstcrn dcvclopmcnt planncr with both hope 
and foreboding; hope because this communal naturc is supposed to pre- 
dispose its bcarcrs to sclf-sadcrificc and group clfort, and foreboding be- 
cause this naturc is a far cry from the sclf-ccntcrcd individualism that the 
West itself cmbnccs (Dove 1982). In fact, both hope and fcar arc b a d  
on a myth: traditional t r i k s ~ ~ i c n  orpcasants arc just as sclf-ccntcrcd - 
and just as  in nced of bcnign cocrcion by socicty -as  their Wcstcm 
countcrpans, a. wc notcd &,ulicr. 

RECOMMENDATIONS 

In all cflons to crcatc ncw institutions for the ~nanagcmcnt of  common 
propcrty rcsourccs in thc dcvcloping world, thcrcforc, thc targct popula- 
tion is likcly to have no lcss nccd of sanctions against sclfish managc- 
men1 practices than any similar population in thc dcvclopcd world. Any 
attcrnpt to crcatc ncw institutions is always lcss likcly to succccd than at- 
tcmpls to makc usc of extant traditional institutions. This was notcd by 
Buzdar (1982:113-114), who rccommcndcd that ncw institutions for 
managing thc Baluchislan rangclands bc crcatcd, hut that thcy bc bascd 
on thc traditional institutions of cooperation and conslraint. Thc samc 
poinl was notcd by Gibbs (1983:12), in his rccommcndation that the 
modcls dcvclopcd by the U.S.A.I.D. Forcstry Planning and 
Dcvclopmcnt projcct bc wcll adaptcd to thc institutional rcalilics of  the 
villages involvcd. Thc problem with lhcsc rccommcndations is k a t  wadi- 
tional institutions arc almost all local lcvcl oncs; whcrcas social and polit- 
ical powers of sanction arc increasingly bcing transfcrrcd to thc national 
lcvcl of thc statc. Thc qucstion is, in a nation statc, can a local institution 
bc givcn thc powcr of cocrcion? Thc answer to this qucstion is bcyond 
thc s c o p  of h i s  papcr. Sul'ficc it to say, lbr tlic momcnt, that thcrc is still 
onc sourcc of local lcvcl sanctions Lha1 has not (in most cascs) bccn ap- 
propriatcd by thc ccnual govcrnmcnls of thc dcvcloping nation statcs: rc- 
ligion. 

Thc thrcat of supcmaturnl sanctions has hclpcd Lo suppon Waditional 
institutions for managing colnlnon natural rcsourccs all over thc world. 
In 1957 for cxamolc. Bartlctt notcd that in manv Darts of thc trooics thc . , A .  

only rcmaining stands of hcalthy forest wcrc thosc whose cxploitation 
was proscrihcd by local ritual taboo or religious doctrine. Onc cxamplc of 
this phcnomcnoh in Pakislan wirs notcd &rlicr, in thc ritual proscription 
of cxploilation of ccrtain patchcs of vcgctation in tlic rangelands of 
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Baluchisian, which Buzdar interprets as having a conservation function. 
A second example from Pakistan is the widely obscrvcd proscription 
against exploiting the vcgclation around graveyards and holy shrines. 
Indeed, lhc vcgctalion in such places is now studied by Pakistani 
forcslers as the closest rc~n'aining approximation of he  country's natural 
vegetarian (Chaghlai et al. 1978,1983,1984). 

In gcncral, the topic of thc rclahonship bctwccn Islam and Pakistan's 
natural cnvimnmcnt merits close study. The spccial rclcvancc of Islam in 
this regard is suggcstcd by lhc tic1 Ulal it origin;illy cvolvcd in an arid cn- 
vironmcnl populated by nomadic and pastoral pcoplcs, much like parts of 
Pakislan today. Hcncc ihc rcicrcnccs in the Holy Koran (Ahmad 1984) ~o 

the fact that trccs arc highly valued (bccausc of thcir scarcity) and are 
mi.& i n  wallcd gardens ( k a u s c  of the lhrcat from livestock). This ihco- 
logical and cultural bnckground is of obvious rclcvancc to any dcvclop- 
men1 pmgraln of social forcsuy in conlc~nporary Pakistan. Some attempts 
to involve lhc lsla~nic clergy in forcstry programs have alrcady bccn 
made, but nothing approncl~ing a thorough analysis of the cultural and 
ecological implications of Islamic teachings for forcstry has yet bccn 
attcmptcd, much less employed in the planning and implcrncnlation of 
forcstry projects. This is a rich iicld for furlher work (cf. Burch 1988). 

SUMMARY 

W e  began this paper with an analysis of Hardin's thesis of 'the tragcdy 
of  ihc commons'. Wc suggcstcd lhat hc is right that human bchavior has 
tragic iniplications when lhcrc is frcc acccss to a commons, but wrong in 
thinking ihat this is the norm in wi(litional contexts. In the nonnal tradi- 
tional context, acccss is not ircc and ihc principle ol'thc commons works 
cffcctivcly, as Buzdar, Jodha, and Barth show in their studies. It works 
in these contcxls bccausc of the cxislcncc of sanctions. Thcsc tend to 
wcakcn or disappear in the course of lhc integration oilraditional soci- 
eties into ihc developing modcrn stale - and lhcn thc principle of thc 
colnlnons stops working, [luring thc hialos bcforc truly cficctivc tnodcm 
syslcms and sanclions can bc dcvclopd and ilnposcd. 

Wc lhcn invcstigatcd the trcnuncnt of common propcrty concepts in 
two forestry dcvcloplncnt prc)jccts in Rlkisb~n, one funded by Ole World 
Bank and the otllcr by U.S.A.I.D. The for~ncr aucmptcd to employ 
thcm, with dismaying rcsulls, so tlic latter shied away from illem. Wc 
conclutlcd that the problems of incorpor:~ting cornlnon propcrty in dcvcl- 
opmcnt projccls can bc atuibutctl not only to thc tlifficully of creating 
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new inslitutions, bul to thc failure to rcali'c chat any ncw (or old) institu- 
tion needs to bc supponcd by sanctions. This Cailurc in turn is associaid 
with unfounded bclicfs in hcco~nmunal character of uadilional socicly. 

In conclusion, wc rccomtncndcd that dcvclop~ncnt projccts build 
upon cxlanl swial institutions whcrcvcr possible. Onc or h c  fcw rcrnain- 
ing lraditional inslitutions wilh any powcr of sanction, wc nolcd, is rcli- 
gion: and wc suggcslcd chat ihc icachings of Islam in parlicular should be 
scudicd and utilizcd in thc planning and dcvclopmcnt of social forcsuy in 
Pakistan. 
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111. ENERGY FLOWS 



ENERGY USE AND SOCIAL 
STRUCTURE IN A 

BANGLADESH VILLAGE 

John Briscoe 

Analyscs of cncrgy use in dcvcloping counuics typically cornparc the ag- 
grcgatc availability of cncrgy with thc aggrcgatc rcquircmcnt for cncrgy 
and implicitly assumc that disuibution ukcs placc according to need.' For 
an imporLvlt encrgy resourcc, food, such a mcthod is obviously flawed: 
at thc global lcvcl bccausc widcsprcid chronic malnuuition cocxisls with 
an adcquatc supply of food to fccd thc world population; at the village 
lcvcl bccausc it is primarily incqu:~litics in fwd consumption thatcxplain 
why, during famines, l~ndlcss villagcrs dic at much grcatcr ratcs (han 
thcir landcd neighbors. Whcll~cr thc contcxt is global or local, thc issue 
of disuibullon is-crucially rclatcd to conuol of available rcsourccs and the 
structure olsocial organi~~tion that govcrns h e  distribution of hcsc re- 
sources from owncrs to uscrs. 

This paper cxamines cncrgy availability and patterns of cncrgy use in 
(he contcxt of a singlo villagc in rural Bangladesh. From a quantification 
of the avclagc daily flows ofcncrgy usc by thc study population in thc 
villagc, thc analysis procccds to an cxaminntion ofpattcms of land own- 
ership and or thc rclafions govcming transactions bctwccn mcmbcrs of 
diffcrcnt classes in land, labor, and crop rcsiducs. Thc data confirm thc 
obscrvationof thc oldcr villagcrs that thc pauon-clicnt systcm of old, in 
which thc richcr pwsmL~ uicd to undcrwritc thc minimal nccds of thcir 
poorer clicnis, is bcing rcplaccd by a systcm in which transactions bc- 
tween familics of the samc class arc thc norm. 

Sincc fucl for cooking food is by far thc largcst compncnt ofcncrgy 
use in rural arms of thc Indian subcontinent, dau on spccific fucls used 
by diffcrcnt classes in thc villagc arc analyzcd in light of the social and 
cconomic organization. It is shown that familics of diffcrcnt classcs usc 
diffcrcnt typcs and sourccs of fucl, and, in particular, it is thc socially 
and ccono~nically most disadvanlagcd villagcrs who arc forccd to pur- 
chase this incrca.ingly scarcc rcsourcc from thc market. Thc currcnt so- 
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cia1 structure and currcnt mechanisms govcming rcsource disvibution in 
the village are conuastcd wilh historical patlcms, and future patterns of 
energy use in the villagc arc cstimatcd. The final section assesses the 
likely effcct of spccific cncrgy and rural dcvclopmcnt projccts on diffcrcnt 
classes in the village. 

THE STUDY POPULATION 

Thc study village, Ulipur, is situated in thc dccp-watcr flooding plain of 
thc Mcghna Rivcr, in lhc wcslcrn part of Comilla Disuict. The village 
consists of an amorphous clustcr of dwcllings ncar a canal a mile west of 
the Dhanu, a major disuibutory of lhc Mcghna rivcr. The land is only lcn 
fcct abovc mcan sea lcvcl and bccomcs covcrcd with a shcct of water 
whcn lhc rivers flood lhcir banks in Junc. By lhc cnd of Octobcr thc wa- 
tcrs havc rccedcd, leaving thc land covcrcd with a soft, fcrtilc, sand-clay 
silt. 

Thc 2,300 pcoplc pcr squarc mile in this dcnscly populated rural area 
live in baris, cluslcrs of prcdominatcly bamboo-wallcd and straw-roofcd 
houses surrounded by trccs and bamboo grovcs. The baris, which arc 
raiscd abovc the lcvcl of lhc monsoon watcr on canhcn mounds, are scat- 
tcrcd ovcr the flat plain. Thcrc is no road in the village, and no path re- 
mains abovethc monsoon watcr. The ncarcst market, at Raipur Bazaar, 
the adminismtivc ccntrc for the 250,000 inhabinnls of Raipur Thana, 
can bc rcachcd in an hour, by foot in lhc dry scason and by country-boat 
whcn thc land is undcr watcr. 

Thc families of each bnri are usually a patrilincal dcsccnt group, 
identified by a quasi-hcrcdilary lillc bat  oncc indicalcd an occupation. 
The most imporlant cxtra-familial social grouping is the somaj 
("society"), which usually includcs bctwcen 200 and 500 pcoplc. This 
informal mullipurposc inslitution is rcfcrrcd to by thc namc of its most 
promincnt mcmbcr. The somaj is most casily idcntificd at rcligious icsti- 
vals, but it also funcdons as an cconomic unit, wilh cxchangcs in land, 
labor, and fucl taking placc bctwccn mcmbcrs oflhe samc somaj. 

Thc study population consisted of 8 Hindu fishing familics and 40 
familics of Muslim agriculturalists. Thcsc Pamilics rcprcscntcd arandom 
samplc of 50 pcrccnt of thc inhabitants of bolh thc Hindu community of 
Jclcpan and lhc adjaccnt Ali Sardar somuj. 
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DATA COLLECTION 

At the sEut of the study, information was collected from each study fam- 
ily on family size and composilion, income and cmploymcnt, animals 
owncd, land owncd, and land usc. Esdmatcs were also obmined of the 
production and disuibution of crops and rcsiducs from the ficlds farmcd 
by the family during the prcccding ycars.3 

The study dcsign called for data collection for one full year, but due 
to unforeswn circumslanccs dam wcrc collcctcd for only cight and a half 
months. Once cvcry two wccks, dclililed information on productive ac- 
tivities and the production and distribution of food, foddcr, fucl, and fcr- 
tilizcr was colleclcd from cach study Pamily. Primarily on thc basis of di- 
rcct mcasurcmcnt, cstimatcs wcrc obmincd of the amount, typc, and 
source of food catcn by thc family's catllc ovcr'thc prcvious 24-hour pe- 
riod. Similarly, the amount of dung cxcrctcd was estimated, and thc use 
lo which this dung was put rccordcd. Thc typc and duration of agricul- 
tural work donc by Cmily mctnbcrs, on thcir ficltls and for othcrs, on the 
previous day was rccordcd, as was thc work donc by othcrs on ihc fam- 
ily's iiclds. Similar information was collcctcd for the work of animals. 
Dctailcd information was collcctcd on thc planting, fcrtilizing, and har- 
vesting of crops over thc prcvious two wccks on the fields farmcd by the 
familics. On the basis of direct mcasurcmcnt, cstimatcs wcrc madc of the 
production of crop rcsiducs. Thc namcs of thc families using thcsc 
residues wcrc rccordcd, as was Uic usc to which thc rcsiducs would bc 
put Similx information was obtain@ on fucls collected from sourccs not 
owncd by thc family. On cach working day prccisc mcasurcmcnts wcrc 
madc of thc fucls uscd by a diifcrcnt study family for cooking thcir food 
and for parboiling paddy. Thc types and quantitics of fucl uscd by each 
study family wcrc thus rccordcd on a quarterly basis. 

PATTERNS OF ENERGY USE 

Figure 1 illustrates lhc avcragc daily flows of cncrgy for the 330 pcoplc 
and 18 catUc in Lhc study population. Thc dclailcd calculations bchind 
these estimates arc prcscnled clsc~hcrc:~ in this scction thc mcthods fol- 
lowed in computing thc most ilnpormt cncrgy flows - thosc of fucl, 
caulc, and humans - an: outlined. 
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Fuel 

The quality of eachtype of'fuel uscd for pzboling paddy and-cooking 
food'ovcr the eight-and-a+half-month study pcriod is estimatcd fromdie 
cooking fucl mcasurcmcnts. For thcpcriod during which data wcre not 
collectcci (February to mid-May) knowicdgc of the crops planted was 
uscd in conjunction with interview informalion about nonagricultural' 
sourccs of fuel (such as watcr hyacinth) to cstimatc thctypcsand quanti- 
ties of fuel used by diffcrcnt groups in the population. For most fuet. 
typcs, thc estimaccs of total use obtaincd on thcliasis oFmeasurcmcnu of 
cooking fucl wcre chcckcd against informationoblaincd on the prodiuc- 
tion and distribution 06 crop. rcsiducs.. The aggrcgatc annual fuel use in: 
Ulipur is summarized in %blc 1. 

Cattle 
. . 

The useful ontpuis from ealtlc - work, dung, milk, and meat - are 
available onry bceausc of thc fwd providc&forthc maintenance andre- 
production of the cnlirc cattlc population. The avengegross energy in- 
lakc for the 10 bullbcks, 20 cows, and. 18 immature. cattleis estimated to. 
be about t0.600 kilocalories per day. Of thc total intakc,,54 percent is 
consumcd by thc 10 bullc~ks and 10 working cows. 

Data wcre collcctcd fortnightly on the activities of all catllc. For the 
non-study months, hours of work wcrccstimatcd by comparing the in. 
tensity with. which thc animals wcrc said towork during that pcriodiwiih 
thc intensity during pcriods for which data wcrc available. For the whole 
year, the 10 bullocks and 10 working cows worked an average of four 
hours. a clay for 150 days, 25 pcrccnt of the timc bcing spent threshing 
paddy and 75 pcrccnt ploughing. In this wet arca, unlikc many other 
pans of the Indian subcontincnt, cattlc an: not uscd for mnsponation: 

The amount of cncrgy cxpcndcd in performing this work was csti- 
matcd, following Rcvcllc, by a5suming that "a fully-employed bullock, 
like a human manual workcr, utilizes about 43 pcrccnt of the cncrgy it 
consumcs in work."' Like olhcr "machines", cattlc arc not pcrfcctly effi- 
cient: Ihc output of uscful work is lcss pan thc cncrgy cxpcndcd in doing 
this work. Assuming, following Dcsai, that thc ratio of work to total cn- 
ergy consumcd as work or hcat is, as for human bcings, about 25 perL 
ccnt, the uscful work output is cstimatcd at 28 pcrccnt of the nct cncrgy 
intake of all cattle, implying that the animals work at 0.43 horsc-power. 
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Table 1. Annual Use of Fuel in Ulipur 
Fuel Type Quantity of Fuel in Percent 

l~~~cals/f'erson/Year 
Crop residues 
From v~llage 

Amon nara 633 38.3 
Amon kher 23 1.4 
Aus kher 18 1 .O 
Boro kher IS 0.9 
Gmn husks 88 5.3 
Jute sucks 32 1.9 
Sesamum lant P 48 2.9 
Mustard p ant 29 1.7 
Ch~ll plant 6 0.4 

- - -- - - - . . . .. . . 
Tofal crop residues from village 89 1 54.0 
Amon nara fmm char 

outside vlllage 85 5.1 
Animal residues 

Cow dung 46 2.7 
Firewood (~ncludmg twigs and 

branches) From v~l  age trees 167 10.8 
From nver (bhaza-lab11 72 4.4 
Purchased from bazaar 85 5.2 -- -- ---- - - - -- -- - 

Total fiewood 324 20.3 

Other firels 
- . . .. .- . 
Bamboo 
Water hyacinth 
Other crop residues 

and leaves 
Total other fuels 

Total, all sources 1,615 100.0 
NOTE: The fuel used by he 330 peaple in the study poplation is estimated to be 545 x 10' 
kcals per year. 
, . 

The average dry-dung production is estimated to be 1.2 kilograms 
per animal per day. Seventy-one percent of the dung is used for fertilizer 
and 23,percent for fuel. 

Humans 

In the absence of good data for the study population, the food consump- 
tion in Ulipur is assumed to be the national average of about 1,300 kilo- 
calories per capita per day.' Muslim agriculturalists obtain 43 percent of 
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thcir foodgnins from outsidc the villagc: Hindus obtain thcir foodgrains 
Crom the market. 

Rcccnt data on the usc of timc by mcn, worncn, and childrcn in rural 
Bangladesh show that villagcrs arc ncithcr un- nor undcr-employed: they 
do a grcat deal of work, but gcncrally with vcry low return.' Using these 
data in conjunction with Rcvcllc's caimatc that Indian villagcrs cxpcnd 
43 pcrccnt of thcir cncrgy inlakc in work, thc cncrgy inputs into animal 
care, trade, fishing, agricultural work, and household work arc esti- 
matcd::Assuming that thc average ratio of work to thc total cncrgy con- 
sumed as work or hcat is about 25 pcrc~nt,~ it is cslimatcd that about 10 
pcrccnt of thc total food intakc of thc population is accounlcd for by use- 
ful work. Thc most irnporlun~ scctoral aclivilics arc houschold work, 
agricultural work, and fishing, which account for, rcspcctivcly, 45 pcr- 
ccnt, 28 pcrccnt, and 15 pcrccnt of lhc total output of useful work. 

A Frugal, Inefficient System 

Although thc cncrgy syslcm in Ulipur is frugal, with virtually all products 
and by-products bcing uscd for somc purposc, thc usc of cncrgy is 
incfficicnt. In Ulipur, as in rural India, thc cncrgy input into foodgrain 
produclion accounls for ovcr onc-half of ihc cncrgy output of the grain. 
This is slightly more than thc cncrgy input pcr unit of foodgrain output in 
encrgy-intcnsivc U.S. agriculture. Furthcrrnorc, thc amount of food that 
has to bc consumcd by a pcrson or a bullock to producc a unit output of 
uscful work is vcry high. The cfficicncy oC cooking, loo, is vcry low, 
with about 3 calorics of fucl used for cach caloric of foodgrain cookcd. 
This is substantially highcr than thc cstimalcd U.S. cncrgy use for cook- 
ing and rcfrigcration c~mbincd.'~ 

A Complex System 

Each crop in this villagc produccs scvcral products; cach of which can be 
used for sevcral purposes. Dccp watcr amon paddy, for cxamplc, pro- 
ducts icaves, which arc usually uscd for foddcr but sornctimcs for fucl; 
grain, which is uscd for food; husk, which is usually uscd for fucl but 
somctintcs for foddcr: kher , thc uppcr, tcndcr straw, which is usually 
uscd for foddcr but sornctimcs also uscd for fucl or as a compost; and 
nara, the lowcr, coarsc straw, which is usually uscd for fucl but is also 
uscd for compost and occasionally for conslruclion and animal foddcr. 

Patterns of landowncrship and tcnancy arc an important dctcrminant 
of which organic rnatcrials arc produced in thc village. Dccisions on 
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cropping patlcrns arc madc by those who cultivate thc land, not only on 
the basis of soil conditions and thc priccs of inputs and outputs, but also 
on the basis of the cultivator's nccd for primary and secondary products 
and possibly thc nccds of othcr pcoplc toward whom he fccis 
responsibility. 

So far cncrgy usc in Ulipur has bccn discussed as though the village 
wcrc a homogcneous unit. Acccss to diffcrcnt typcs and sources of en- 
ergy, howcvcr, is far from cvcnly dislribulcd in the villagc: it varies wilh 
class and is largcly govcrncd by the social suucture." In ihc ncxt scclion 
this social suucturc is dcscribcd, wilh p;uiicular rcfcrcncc to thc changing 
relations of production. Empirical and qualitativc analyscs arc inlroduccd 
Lodocumcnt ihc pcrvasivc naturc or thc changcs in social organization 
that thc villagc is undcrgoing. Thc discussion providcs the context for an 
cxaminalion, in lhc subscqucnt scction, of thc diffcrcnlial usc of the 
largcst componcn~of cncrgy usc in the villagc - fucl. 

CHANGING FORMS OF SOCIAL 
ORGANIZATION IN THE VILLAGE 

Equilibrium in rural sociclics such as that of Bcngal has dcpcndcd histor- 
ically on a balance of uansfcrs of pcmnt surpluses to thf;rulcrs in rcturn 
for thc provision of minimal sccurity for thc cultivators. From thc time 
of thc Pcrmancnl Sculcmcnt of 1793, thcsc pauon-clicnt rclationships 
stcmmcd dircctly from thc possession of diffcrcntial rights in land. 
Landowncrs lcndcd to bccomc pauons for lhcir lcnants, servants, and la- 
borers, and for mcmbcrs of thc arlisan and scrvicc groups.'3 Through 
thcsc rclationships landlords rcduccd thcir managcmcnt problcms and 
wcrc cnsurcd of a supply of labor during planting and harvesting. Clicnts 
also addcd lo a pauon's powcr in thc cndcmic villagc factionalism and 
wcrc hctpcrs on ritual occasions and in timcs of crisis. For a poor vil- 
lager, a rclationship wilh a pauon was advantagcous bccausc thc pauon 
providcd work and incomc; hc allowcd thc villagcr to collcct fucl from 
his land, uccs, and catUc; hc inlcrccdcd on thc villager's bchalf in village 
disputes and in contacts with govcrnmcnt officials; and hc hclpcd wilh the 
cducation and cmploymcnl of thc poor man's children. 

Evidcncc that changcs arc caking p l a ~  in thc forms of social orgahi- 
wtion in rural Bangladesh is widcsprcad. Whcrc high-yiclding crop va- 
rictics have bccn introduccd, migrant workcrs compclc wilh local labor- 
ers, and ihc waditional share systcm of paymcnt has bccn partially re- 
placed by thc inuoduaion of cash conlracls and daily wagcs. Throughout 
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Bangladesh, the markct oricntarion of production unils appcars to be in- 
creasing. Concomitantly the gap bctwccn rich and poor has widcncd. 
According to thc lntcrnational hbour Officc, in ehc dccadc si'ncc thc mid- 
1960s. 'about IS pcrccnt of houscholds cxpcricnccd rising incomes, 
whilclhc pcrccnlagc of landlcss to total houscholds incrcascd from 18 
pcrccnt tb 38 pcrccnt and thc pcrccntagc of fmirics consuming lcss than 
80 pcrcent of thc rcquircd caloric intakc rosc from 5 pcrccnl to 41 per- 
cent. 

Changes in thc agricultural labor markct havc conuibutcd to the till- 
ing of Lhc balancc of reciprocity in thc customaryrclationship against thc 
poor. The dcmand for agricultural labor has incrmscd morc slowly than 
output, whilc chc labor supply has incrcascd rapiay both bccausc popula- 
tion has grown morc rapidly than output and bccausc thc numbcr of 
pcoplc dcpcndcnt on agricultural wagc labor has incrwscd drastically as 
thc proportion of landlcss families has incrwscd. 

Thc intcrdcpcndcncc bctwccn landowncrs and agricult~~al laborers 
has dccrcascd as morc govcmmcnt jobs havc opcncd to Bcngalis since 
Indcpcndcncc. In Ulipur, mcmbcrs of 43 pcrccnt of the study familics 
havc extra-villagc cmploymcnt, thc poor and Pandlcss working in faclo- 
rics, whilc thc rich havc dcsk jobs in ihc bureaucracy in Dacca. It is also 
tho rich who have jobs in, and control of, thc imporIan1 local agcncics 
such as the Raipur Thana Multipu~osc Coopcralivc and lhc Ulipur 
Swarnivar ("Sclf-Rcliancc") Committee. 

In Wlipur, as ctsc~hcre, '~ ihc disappcarancc of slack rcsourccs such 
as lishcrics and crop rcsiducs has forccd poor pcasants into thc insccuri- 
tics of cash cconomy. In thc 1960s Ulipur Muslims scldom fishcd thc 
rivers of thc arca. Fishing was considcrcd cxclusivcly a Hindu cccupa-. 
tion, with thc relationships built up during thc salc of thc catch forming 
thc basis for thc intcgrfition of thc Hindus into villagc society. Whcn thc 
Hindus occupicd this nichc thcy, likc thc poor Muslims, wcrc allowcd to 
collcct rhcn-abundant crop rcsiducs from thc ficlds of landcd villagers. 
As productivc cmploymcnt has bccomc morc difficult to obtain, as rcal 
agricultural wagcs havc dcclincd, and as thc poor havc bccomc morc im- 
povcrishcd, many Muslims havc comc to disregard thcir previous avcr- 
sion to fishing. They now compclc with thc Hindus, albcit at a lowcr 
lcvcl of coopcration and using lcss complcx cquipmcnt, for thc produce 
of thc wakrways. ConscqucnLly, thc rich inland fishcrics arc bcing ovy5- 
fishcd, with yields declining markcdly ovcr Lhc past fcw ycars. 
Furthcrmorc, thc Muslims of Ulipur now scldom buy fish from the 
ncighboring Hindu fishcrmcn of Jclcpara. Sincc thc Hindus no longcr 
fulfill any csscntial productivc function in rhc Ulipurcconomy, and since 
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thcy now find thcmsclvcs in conflict with thc Muslims ovcr fishing 
grounds, thc fcw rights that thcy previously had as mcmbcrs of Ulipur 
socicty havc all but disappwcd. 

Similar forces arc at work within thc Muslim socicty of Ulipur, too. 
The poorcr Muslims mcct thcir fucl rcquircmcnts without bcing forced 
into the market only bccausc thcrc arc still some surplus fuels in the vil- 
lage. With rising man-land ratios and swtic rcsiduc yiclds per acre, the 
day whcn thc Muslim poor can no longcr collcct sufi~cicnt fucl within the 
village is not far off. 

An Empirical Analysis of Clzanging Relations of 
Production 

In a "uaditional" socicty, thc proccss of accommodation ccnlcrs around 
the sharing of acccss to land and labor. In such a socicty it is cxpcctcd 
that landowners prcfcrcntially lcasc or sharecrop out thcir land to those 
who arc poorcr than thcy, and that thc richcr farmcrs prcfcrcntially hire 
laborcn who arc poorcr and who dcpcnd most hcavily on agricultural la- 
bor. As thc pauon-clicnt syacm brcaks down, "lhc lcvclling mcchanisms 
of a community shufflc fcwcr rcsourccs, with thc intcrnal proccss of vil- 
lage sharing finally involving only marginal rcsourccs and opportuni- 

17 tics." Undcr thcsc circumstances owncrs prcfcr to rcnl to tcnank who 
arc soivcnt favor laborcrs from thcir own class whcn cmploymcnt is 
scarce, and distribute fcwcr rcsourccs to poorcr villagers. 

Thus, thc dcgrcc to which the uuditional structure in Ulipur has bcen 
crodcd can bc dclcrmincd by examining thc classes of thc families in- 
volvcd in transactions in land, labor, and crop rcsiducs and dctcrmining 
the rclativc imponancc of thc traditional, "vcnical" rclationships, on the 
one hand, and the "horizontal" rclationships bctwccn familics of the same 
class, on thc othcr. 

Dam on uansactions in land, labor, and crop rcsiducs among Ulipur 
familics arc analyicd by comparing thc classcs of thc giving and rccciv- 
ing familics with thc classcs that would bc cxpcctcd undcr thrcc social 
pmdigms.'Thc paradigms arc: a "vcrtical" paradigm in which rich peas- 
ants prcfcrcntially allocatc land, cmploymcnt, and crop rcsiducs to those 
who arc poorcr and who arc thcir clicnts; a "horizonwl" paradigm in 
which familics prcfcrcntially allocatc land, cmploymcnt, and crop 
rcsiducs to othcr familics of thc samc class; and an inlcrmcdialc, "class- 
ncutral" paradigm in which thcrc is no systematic class prcfcrcncc. 

To illustrate, the data spcciiy that 24 parccls of land wcrc sharc- 
croppcd in thc villagc. Thrcc hwthctical allocations of thc 24 parccls arc 
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wnsuucted to represent exchanges in land belwcen diffcrcnt classes un- 
der the "vertical", "class-neutral", and "horizontal" paradigms. By com- 
p ing .  thcse allocations with thc actual allocations that took place bctwcen 
classes, it can be dclcrmincd whcthcr the actual transactions are best 
chancteri7fid as "vcliical," "class-ncu~d". or "horizontal". 

Table 2 prcscnls such comparisons for transactions in sharccwppcd 
land, mongagcd land, human labor. animal labor, kher, rcsiducs other 
than rice suaw, and nara.18 

Table 2. Actual Number of Inter- and Intra-Class 
Transactions and Number of Transactions under 

- Hypotiretical Social Structures Compared 
Paradigm of A Diffcrcncc 

Rewurce - Social Structu~c Krchcr Same Pnorcr ~tatisttc' 
Vcrt~cdl 14 0 10 25.5 

Sharccroppcd Class-ncuual 10 8 7 3.6 
land Actual 8 I2 4 - 
- Hor~/ontal 6 15 3 1.5 

Vcrucal 2 0 16 5.7 
Mortgaged Class-ncuual 1 3 14 0.5 
land Actual 1 4 13 - .. - Hori~ontal 0 6 12 2.1 

Vcrt~cal 141 0 24 54.1 
Human Class-ncuual 115 31 19 3.4 
labor Actual 110 40 15 - 
- Hori~ontal 73 92 0 95.0 

Vertical 21 0 29 58.8 
Animal Class-ncuhal 12 19 18 7.0 
labar Actual 10 27 13 - - Hor~/ontal 2 43 5 20.8 

Vcrtlcal 15 0 13 36 8 
Kher Class-ncuudl 13 8 7 6.4 

Actual 10 14 4 - 
Hori7ontal 6 22 0 10.2 
Vcrucal 1 0 16 0 

Rcsiducs other Class-ncuual 0 3 14 0.3 
than rice straw Actual 0 3 14 - 

Horizontal 0 5 12 1.6 
Vertical 6 0 26 4.7 

Nara Actual 6 4 22 - 
Class-ncuual 6 7 19 2.7 
Hori.~,ontal 0 22 10 93.5 

This slatistic is a rnudification of Lhc standard chi-square statistic. It gives a normalirzd 
sum-of-squares masure of h e  diflcrcncc hxwew, h e  actwrl and hyphcsimd transaction 
venors. Ylhcn hc valuc is high it mans ihc vectors arc "cry diflcrcnt: when h e  value is 
low h e  vectom arc similar. 



For each of ihc Yansactions, thcrc is a unique position for the 
"actual" vcctor that prcservcs the monotonic progrcsdon in ihc columns. 
For transactions in sharccroppcd land, mortgaged land, human labor, 
animal labor, kher, and misccllancous crop rcsiducs, thc mcchanism un- 
derlying lhc obscrvcd uansaclions is morc akin to hat cxpcclcd undcr a 
rcgimc in which class clcavagcs arc suong than undcr a traditional pa- 
tron-clicnt rcgimc. In conmqt to all of hcsc commoditics, ihc disuibution 
of nara is still dominated by thc pauon-clicnt typc of rclalionship. It is 
most inlcrcsling 01at ihc distribution of onc crop rcsiduc, kher, is similar 
lo that cxpcclcd undcr ihc "horizontal" paradigm, whilc ihc disuibution of 
anothcr. nura, is similar to that cxpctcd undcr lhc "vcnical" paradigm. 
For the Muslims, ihc shortagc in organic materials has bccn manifcstcd 
first as a shortagc of foddcr and only subscqucntly as a fucl shortagc. 
Kher is primarily uscd for fddcr and nara primarily for fucl. On ihc fcw 
occasions on which thcsc rcsiducs arc sold, a kilogram of kher is sold 
for five timcs ihc pricc of a kilognim of nuru. Thcrcforc, ihc anachronislic 
disuibution pattcrn of nura is not uncxpcctwl, sincc it is with rcspcct lo 
rcsourccs that havc no1 bccomc p;uticularly .xarcc that thc old forms of 
disuibution may be cxpcctcd to survive. Thc corollary is that as thc sup- 
ply of nara, too, bccomcs scarcc, tllc disuibution of this matcrial will 
cvolvc rapidly toward thc pattcrn sccn for kher and othcr scarcc com- 
modilics. 

A Qualitative ~ e s c r i p t i o n  of flte Changes Taking 
Place . . .  

Thcse changcs in social suuclurc mcan fund:~mcnwl changes in the cv- 
cryday iivcs and fucl colicction practiccs of thc villagers of Ulipur. A 
fccling for thcsc changts is convcycd by bricf dcscriplions of Sulaiman 
Majumdar and Ali Sardar, thc two most powcrful mcn in Ulipur. 

Sulaiman Majutndaris ihc oldest son of Fakhruddin Majumdar, thc 
last Zamindar of Ulipur. Sulaiman is thc biggcst landowner in thc vil- 
lagc, wiih 10 acrcs of agricultural land. His status has dcclincd and con- 
tinucs to dcclinc rclntivc to that of Ali Sard:rr, but Sulaiman is un- 
doubtcdly thc most imponant villngc lcatlcr. Dcspitc his inlcrcsls outside 
of ihc villagc (hc owns a "baby-taxi" in Raipur Bazicar and has a small 
consuuction busincss in a ncarby town), tllc hcrcditary naturc of his 
position in thc villagc lncans that tnany of his relationships arc thosc 
typical o l a  uadilional "pauon". Hc sharecrops out a substanual portion 
of his land; hc has a housc scrvant and a pcrtnancnt laborcr who havc 
workcd for his for many ycars and who arc lrcatcd paternalistically as 
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"part of the family"; he has contributed hcavily lo public works l.ikc the 
village school and thc embankcd path through ihc villagc; hc has acquircd 
religiour; staturc by going on a pilgrimage to Mccca, building a mosque in 
Ulipur, and employing an Isllunic priest; hc is thc final authority in the 
mcdiation of most village disputes; hc is thc pcrcnnial Ulipur candidate 
for election to the chair of the local extra-village political body; and it is to 
him thai. distinguishcd guests arc takcn whcn thcy visit Ulipur. In tcrms 
ofenergy distribution, too, Sulaiman bchavcs likca Uaditioni patron by 
giving permission to many of the p o r  of his so~naj to clcar residues from 
his ficlds after ihc harvcs~ has bccn rcapcd. 

Ali Sardar rcprcscnls a different type of village lcadcr whosc power 
does no1 cmanatc from hcrcditary stalus but from his ability to takc ad- 
vantage of the ncw opportunities that have accompanied thc influx of 
forcign aid into Bangladesh. Ali is Chairman of the Raipur Multipurpose 
Coopcrdtivc, his brother Abu is Sccrctary of thc Coopcrauvc, and an- 
other brothcr, Asad, is Sccrctary of the Ulipur Swarnivar Commiitce. 
Bccausc thc basis of Ali's position is not thc dispensation of patronage to 
the villagers, his rclarionships with thc poplc oi  Ulipw arc quitc diffcr- 
cnt from thosc of Sulai~nan Majumdar. Ali gives no land to othcrs to 
farm, buthc lcascs 0.4 acrcs and sharecrops 0.6 acre for rclativcs who 
work in Dacca. Hc managcs thcsc lands and his own 3.1 acrcs himsclf: 
he employs no pcrmancnt laborers; he lends moncy for inrcrcst (usually 
at a rate of morc than 10 pcrccnt pcr month): he makcs no effort to appear 
to bc a devout Muslim. Whcrcas a tradilional landlord's pursuit of powcr 
may bc veilcd by a paternalistic conccrn for his clients, Ali is far morc 
dircct. During the study period, Ali wishcd to occupy a part of Jclcpara 
so that he could establish a more spacious home and fruit orchard. First, 
by refusing to continue to lcasc to the Hindus trccs ncccssary for fishing, 
Ali madc it difficult for thcsc fishcrmcn to continue carning a livelihood 
in this arca. Hc and his family subjcctcd thc Hindus to harassment. He 
cxpcllcd thosc Hindus whosc land he wishcd LO usc and who wcrc in- 
dcbtcd u) him. When thc onc Hindu in this part of Jclcpara who was not 
indcblcd to Ali rcfuscd to scll his homestcad plot, he was forced to do so 
whcn thrcatcncd with dcath by Ali's oldcst son. Ali was unconccmcd that 
ihc villa]:crs, Muslim and Hindu alikc, did not approve of his actions in 
his mattcr. In tcrms of energy dislribution, too, Ali ac8 quilc diffcrcntly 
Crom Sulaiman Majumdar: i t  is not his habil to disuibutc scarce crop 
rcsiducs to poorcr villagcrs. 

Thc changcs in Ulipur society that arc rcllcctcd in thc data in Table 2 
and in thc clcclinc of thc Majulntlars and risc of Lhc Sardurs can bc dc- 
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scribed, paraphrasing Marx, as thc substitution of fcudal, patriarchal ex- 
ploitation by unqualified, dircct cxploitalion. 

THE SOCIAL STRUCTURE AND THE 
USE OF FUEL 

Diffcrcnt classes in the study village usc approximalcly thc same numbcr 
of kilocalories to cook a kilogram of foodgrain. Bccausc the richer vil- 
lagers cat morc food, lhcy usc morc fucl, but in a rclativcly good ycar 
likc ihc study ycar of 1977, thc diffcrcncc in ovcrall fucl usc is. not 
great.19 Bccausc poor pcoplc havc considcrablc difficulty obhining fucls, 
particularly at ccrhin timcs of thc ycar, and bccausc not cvcn careful 
managcmcnt can grcatly incrcasc thc cfficicncy of thc chulakc (mud fin- 
placcs for cwking foods that arc of a standard dcsign throughout ihc vil- 
lage), thc rcsulls of fucl criscs arc not that thc poor usc fucl morc cffi- 
cicntly, but Ihat lhcy arc forccd lo go to grcalcr lcngths, including stcaling 
and buying fucl with moncy that would othcrwisc havc becn uscd for 
fwd, to acquirc thc fucl ncccssary for cooking. Thus, while the fucl 
nceds of rich and poor arc similar, the quality of fucl uscd and thc costs, 
including thc cffon cxpcndcd to obtain it, diffcr significantly. 

Seasonal Factors in Fuel Availability 

Crop rcsiducs provide ovcr 70 pcrccnt of thc fucl uscd by the study 
population, and thcrcforc thc cropping pattcrn (scc Figure 2) is the pri- 
mary dctcrminant of thc scasonal variation in thc fucl supply. Othcr fu- 
els, such as bhazu lakri (thc uccs and bnnchcs rccovcrcd from the rivers 
and riverbanks aftcr lhc monsoon) arc availablc ovcr longcr pcriods of 
time, whilc still othcr fucls, such as cow dung and fircwood from the 
villagc m s  and thc markct, arc availablc ycar round. 

Bccausc ihc technology availablc for prcscrving fucls is rudimentary, 
the paltcrns of fucl usc oftcn closcly corrcspond to the pattcrns of fuel 
production. Fucl-drying is csscntially limitcd to sun-drying in the court- 
yards, although occasionally villagcrs dry damp fucls by placing them 
alongside the chulah. It is difficult for those villagcrs (particularly the 
Hindus) who live in the most crowdcd conditions, and thcrcforc havc lit- 
tle space bctwccn thcir houscs, to use fucls likc walcr hyacinth that re- 
quire prouactcd drying pcriods. All Camilics havc difficulty drying fucl 
during thc monsoon, sincc womcn have to bring thc fucl insidc rcpcat- 
cdly whcn ilrains and lay it out again whcn the sun shincs. An associarcd 
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dctcnninant of thc tcmponl usc of diffcrcnt fucls is ihc suitability of the 
particular fucl for storagc. For cxamplc, firewood and rice hulls arc 
dcnse and do not rot, while nan is bulky and susccptiblc to rolling. Poor 
pcoplc arc oftcn consuaincd by lllc lack of storagc spspc. 

The Determinants of, Class Differeellees in  Fuel 
U s e  

The ownership of assets that producc fucl is highly conccnuatcd. As 
shown in Tablc 3, 16 pcrccnl of the families own 80 pcrccnt of the lrccs, 
55 pcrccnt of thc croppcd land, and 46 pcrccnt ol thc cattlc. In this soci- 
ety thc righrs lo thc prcduco: of thc land lic cxclusivcly with thc owncr of 
thc land. Thus, in thcory, thc landowner commands all of thc rcsiducs 
prcduccd on his land. In pncticc, actual command of thcsc rcsourccs dc- 
pcnds on thc owncr or carckkcr's ability to cnlbrcc his righrs to thc fucl 
from his land. 

Table 3. Ownersllip of Fuel-Producing 
Assets (per f;tmily) 

Muslims 
Hindu ................................................ 

Fishcrmcn Landlcss Medium Poor Rich 
(Number of Pmlilics) (8) (14) (11) (8) (8) 
Land (dccimclsa) 

Median 0 8.5 66.0 126.5 242.0 
Mcan 0.7 9.5 65.2 135.1 295.8 

Trccs 
Median 0 6.0 8.0 16.0 182.0 
Mean 2.0 1 1 . 1  12.2 17.5 209.0 

Catllc 
Median 0 0 0 1.0 4.0 
Mcan 0 0.3 1 .3 1.3 2.6 

Onedccirnat= 11100 ncro. 

Thc owncn of thc alluvial cltarr lands along thc Dhanu rivcr livc far 
from thcir ficlds and would havc to go to grcat lcngths to prcvcnt thc rc- 
moval ofnara by othcrs during the day. A1 night, protcclion of thc nard 
would bc virtually impossiblc. By conlrast, sincc kher is carriwl to thc 
bari with thc hmcslcd paddy, il would rcquirc dcspcration and audacity 
Lo sml it. 
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The importance the owncr attachcs to control of fucl also affects its 
distribution. A middlc pwsant who owns a distant plot of land lincd with 
madar lrces may bc rclativcly unconccmcd about pillcring of nara from 
this land; but if anyonc wcrc to chop down a ucc of his or cvcn brcak off 
a large branch, hc would be most conccrncd bccausc he plantcd the 
madar trws specifically so that his fam~ly could have morc firewood. 
Bccausc it is thc landcd pcoplc who assumc responsibility for law and 
ordcr in thc village, the illcgal chopping down of a trcc would be consid- 
ered a serious brcach of village ordcr. Thc vigor with which the offcnsc 
would ix prosccutcd would dcpcnd on thc social sfanding of both thc 
owncr of thc ucc and the pilfcrcr. For thc most marginal cconomic and 
social group in thc villagc, thc Hindu fishing pcoplc, thc possibility of 
committing such a crimc without bcing discovcrcd would bc slim bccausc 
of their limilcd mobility within thc villegc; and harsh punishment for such 
an infraction would bc much morc likcly than it would bc for any 
Muslim. 

If a fucl is in short supply and can bc casily protcctcd, thc owncr of 
thc fuel-producing assct controls its disuibution, using much of it him- 
self. Transactions in such fucls arc likcly to bc prulominantly bctwccn 
Pmiliai of thc samc class. If a Cucl is highly valucd but difficult to pro- 
tect, its use by diffcrcnt classcs is likcly to bc morc similar. Abundant 
fucls arc likcly to be thc most cquiubly distributcd among diffcrcnt 
classcs: howcvcr, a diffcrcnce in acccss bctwccn thc landlcss Muslims 
and Hindus is lo bc cxpcclcd bccausc of thc ~narginal position of thc lattcr 
group. 

Tablc 4 prcscnts data on thc typcs of fucls uscd by diffcrcnt classcs 
in Ulipor. 

a) Sesantu~z shrub, hanza kuta, grain husks, ghoita, 
and jufe slicks: Thcsc agricultural by-protlucts arc in short supply 
and arc casily commandcd by thosc who own thc land and animals. Thcy 
arc uscd as fucl primarily by thc landcd classcs, and moslly in the six- 
month pcriod bcforc thc amon harvcst whcn fucl is scarcc for many vil- 
lagers. 

b) Doinshah: This annual lcgu~ninosa with fall, slcndcr stcms 
grows during thc monsoon on thc small ridgcs that dc~narcatc thc agricul- 
tural plots. It is a valucd fucl, in short supply, but difficult lo protcct. 
Thc uniform usc of doinshah by all classcs of Muslims is not due to 
volunfary disuibution of ihc fucl from thc rich Muslims to thc poor, but 
rcsults from thc Pact that it is casy to stcal and can bc uscd satisfactorily 
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Table 4. Fuel Use by Different Classes During the Study 
Period 
Perccnl of Total Consumption 

Muslims 
Hindu ........................................... 

Fucl Fishcrmen Landless Poor Mcdium Rlch 
Sesamum shrub 0.3 0.0 1.5 10.3 10.2 
f l m a  kuta 1.2 3.2 10.7 8.6 16.6 
Grain husks 2.7 4.1 6.9 12.7 17.3 
Choita 0.0 1.3 5.3 3.2 4.7 
Jute sticks 0.5 1.5 0.9 0.7 4.5 
Doinshah 1.4 7.5 5.3 9.3 7.5 
Nara 25 .0 38.4 26.0 33.2 19.2 
Lakri 46.9 26.8 31.1 9.0 10.8 
Bamboo 16.6 3.1 1.2 4.8 1.5 
Watcr hyacinth 0.0 4.8 1.7 1.8 1.8 

over a Pairlylong pcriod. Hindus usc littlc of this fucl sincc they scldom 
go ncarthc cropped lands and have fcwopportunitics for pilfcring it. 

Dcspitc the frcquent pilfcring of doinshah, farmcrs continuc to grow 
the bccausc, irrespcctivc of who finally uscs the slalks for fucl, 
doinshah fulfills othcr imprtant functions. Thc stems provide a scrccn 
around thc paddy field, prcvcnting water hyacinth from entcring and 
damaging the growing crop; thc Ieavcs arc used for feeding caulc at a 
time whcn foddcr is scarce: and the plant enrichcs the soil by fixing at- 
mospheric nitrogen. 

c) Nara: In thc pas  thcre has bccn a surplus of nara aftcr the 
amon harvest in Novcmbcr. But although thc ficlds of thc rich and mid- 
dlc pcasanrs still gcncratc more nura than thcsc familics use thcmsclvcs, 
for the village as awholc thcrc is no longcr a surplus. 

Since thc largcr landholdcrs havc an cxccs.5 of nura, and sincc guard- 
ing of thc harvcstcd ficlds at night would bc an onerous task, unautho- 
rizcd rcmoval ofnura by poorcr pcoplc of the villagc is common. Indeed, 
somc dcgrcc of pilfcring is "socially acccpwblc". Thc largcr farmcrs also 
oftcn givc poorer "clicn~s" pc&ission to clcar a portion of thc nuru fmm 
lhcir ficlds. As was shown in Tablc 2, nara is thc only rcsiduc that is still 
distributed in thc "uatlitional", vcrtical manner; and Tablc4 confinns that 
the usc of nura docs not incrcasc with size of landholding: In fact, richcr 
hnncrs usc lcss nuru than the poor Muslirns bccausc aftcr the umon bar- 
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vest thc rich familics havclargc amounls of hanra kula, comprkcd 
mostly of kher ar this timc, nvailablc in thcir baris. 

Thc Hindus usc nara lcast of all. Bccausc of lhcir marginalstatus. 
they arc ncvcr allowcd il, lakc nara from lhc licltls of Ulipur farmcrs dur- 
ing thc day. At night, whcn many landlcss Muslims stcal. nara from 
nearby ficlds, thc Hindus arc usually busy fishing and havc no. timc to 
collcct nara. In addition, lhc pcnally for bcing caughr rcmoving naraillc- 
gally is much hwvicr for a Hindu lhan for a Imdlcss Muslim. 

Thc "safcty valvc" for thc Hindus is tlic char land bccwccn the Lit- 
lagc and lhc Dhanu Rivcr. Thc owncti of ihc char lands havc amplc nura 
closcr lo lhcir homcs and do not carc if lhc Rindusoranyonc clsct&cs 
thc mrrr from thc c b .  

d) lakri: Ir sccms surprising that, although thc rich peasants own 
80 pcrccnt of thc 1,300 h i t  and 800 fircwood uccs, it is lhc poor and 
landlcss Muslims who usc lhc most lakri, or i'ircwood. Thc anomaly is 
rcwlvcd whcn attention is paid to lhc lypcs of lakri (which includc Lwrgs, 
branchcs, andlks)  uscd by diffcrcnt classcs and to lhc swasons during 
which &nos1 lukri is uscd. 

Bcwusc thc nuru from Uic prcvious mton harvcst iscxliausLCd and 
thc mcdiuin and rich pcawts usc all ihc rcsiducs from thcir dry-scaqon 
crops, thc six-month pcriod bctwccn lalc sulnmcr (May) and thc amon 
harvca (in Novcmbcr) is a ti~nc of acutc fucl shorcagc for lhc ixx,~: and 
landlcss Muslims. Tlrc lakri twigs scroungcd from bcncath thc:Vccs of 
lhc rich and lhc small bnnchcs brokcn off thc madar uccs plantcd,along 
lhc palhs account for about half of lhc fucl uscd by lhc poor andl2ndlcss 
Muslims during this pcriod. 

Thc mcdiu~n and rich familics scltfom face any fucl problems and 
scldom rcsort to such infcrior fucls. tn  prc- and early-monsoon months 
lakri accounls for only 5 pcrccnl of thcir fuel usc. During lhc lac6mon- 
soon monlhs, bcforc lhc amon harvcsr, fircwood accounts for 28 pcrccnt 
oflhc fucl uscd by mcdium and rich fiumcrs, but lhcir priinary Cucls con- 
tinuc to bc slorcs of crop rcsiducs. 

Thc factors governing thc high lakri usc by thc Hindus arc- quitc 
diffcrcnt. Whcn lhc monsoon watcrs start to rcccdc in Octobcr, thc Hindu 
fishcrmon rccovcr trccs and branchcs frorn thc rivcrs and riverbanks. 
Thcy continuc lo collcct lhis bhuza lakri until mid-April. Blurza lakri ac- 
counts for nearly 80 pcrccnl o l  clrc Cucl used by tlic Hindus during 
Novcmbcr, Palls to about 22 pcrccnl (luring thc four ~nonlhs following the 
omon harvcst, and riscs ugain lo about 50 pcrccnr during April an& May. 
During thc monsoon from mid-Junc through mid-Scptcmbcr, whcn thc 
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Hindus have exhausted their store of bhaza lokri, they are forced to buy 
firewood from the market at Raipur Bazaar. During June, July, and 
August, lakri accounts for 55 percent of their fuel use, and in September 
and October its share rises to nearly 80 percent of the fuel budget. 

e) Bamboo: All classes use this fuel during the pre- and early- 
monsoon months when other sources of fuel are scarce. Bamboo is par- 
ticularly important for the Hindus, accounting for 36 percent of their fuel 
use during this period. The Hindus lake most of this bamboo from 
groves along the river. 

j) Water hyacinth: Water hyacinth is available in abundance to . . 

all groups in Ulipur. Because the plant is 93 percent watcr, it has to be 
dried for long periods before it can be used as a fuel. The Hindus do not 
use watcr hyacinth because they have no open space for drying the plant. 

The landless Muslims, like the Hindus, face actual fucl shortages, 
but they have more means for meeting thcir rcquircmenu. Poor Muslims 
frequently live in baris with some families who are better off than they, 
and since the courtyards an: often used communally, space restrictions 
arc less acute for the landless Muslims. Furthermore, in conuast to thc 
Hindus, the landless Muslims are integrated into Ulipur society and so 
can use the village paths to dry watcr hyacinth. 

As would be expected for an inferior fucl like watcr hyacinth, con- 
sumption of the fucl decreases with income: the landlcss Muslims use 
water hyacinth for 5 percent of thcir fucl needs, while chc landcd Muslim 
groups use it for less than 2 percent of thcir needs. When the latter use 
water hyacinth'% a fucl, it is often a result of feeding watcr hyacinth to 
their caule and using the part that the cattle do not eat as fucl, rather than 
delibcratcly collecting it for this purpose. 

ENERGY USE IN HISTORICAL 
PERSPECTIVE 

From a Past of Fuel Abundance to a Present of 
Fuel Scarcity 

Assuming Ulipur to he typical of villages in thc flooding planc of thc 
Meghna River of Bcngal in the nineteenth ccntury, a picture of the usc of 
energy in the village can he rcconsuucted from the rcmarkablc statistical 
accounts of British administrator W.W. ~untcr."  A hundrcd years ago, 
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the 43 acres of land owncd by thc study population probably supported 
about '15 pcoplc. Fish wcrc abundant, lhc hrmcrs of this nrca grcw more 
ricc than thcy ale, and produccd morc jutc, oil-sccd, and pulscs than the 
land produccs today. Thc numbcr of catllc was probably similar to the 
number found (oday, but fodder was plcmiful: a quarlcr of thc arca was 
forested, and thcrc wcrc subslantial pasturcs and fallow lands. Wich the 
abundancc of liucwood and crop rcsiducs, thcrc was no compclition be- 
lwccn man and animal for thosc rcsiducs that could be uscd as foddcr. 
Thc caulc ccnainly ate ncithcr watcr hyacinth (which was only inuoduced 
in chc cnrly twcnticih ccntury) nor olhcr similarly unsatisPacactory fodders. 

Agricullurdl relations wcrc typical of Lhc patron-clicnl rclationships 
prevailing through much of thc subcontincnl. Sharecropping was com- 
mon and wagcs wcrc paid in kind. This form of agricultural organi7a- 
tion, couplcd with lhc abundancc of organic malcrials, mcmt that no 
group in chc population cxpcricnccd any difficulties in collecting iakri or 
crop rcsiducs for cooking lhcir food. Thc acquisition of fucl in rural a r m  
was such a trivial prohlcin that, in his cxhaustivc dcscriplion of lifc in 
Bcngal in thc 1870s. Huntcr docs not mention what fucls wcrc uscd. 

A hundrcd ycars latcr thc situation is strikingly diffcrcnl. Patron- 
clicnt rclationships havc bccn largcly supcrccdcd by markct rclalionships, 
nnd ovcr half ihc population is cffcctivcly landless. Thc human popula- 
lion has incrascd by 350 pcncnt, whilc thc production of fcodgnins and 
othcr organic materials has rcinaincd morc or lcss static. Thc incrcascd 
cropping intensity (from ,140 pcrccnt to 200 pcrccnt) has bccn ac- 
companied by rcduccd yields and has bccn a1 thc cxpcnsc of Corcsts ;md 
paswrcs. Whilc thosc who own sul'ficicnt lantl producc thc food nccdcd 
lo fccd thcir families, thc poor arc largcly tlcpcntlcnt on sourccs outside 
thc villagc for lhc production of the food dicy wt. Ovcr half of lhc food- 
grains wtcn by thc study population arc imporlcd. 

Sincc ccoking technology has not changcd, chc rcquircmcnts for fucl 
havc riscn about as rapidly as thc nuinbcr of pcoplc. Compctilion for thc 
organic malcrials produccd by thc land has bccomc intcnsc; lhc numbcr 
of villagc trials arising from disputcs ovcr thc ownership of trccs and 
crop rcsiducs is largc and growing. Thc marginal social and cconomic 
groups arc dcnicd acccss to organic matcrials on which thcy previously 
dcpcndcd for fucl and arc forcctl to purchase fucl from thc markct. Givcn 
thc inflcxiblc rcquirc~~lcnt for cooking fucl, animals arc fcd lcss and arc 
fed inferior foddcrs (such as watcr hyacinth), and chc amount of organic 
matcrials rcturncd to lhc land is rctluccd. Thc conscqucnccs arc Uial thc 
aniinals arc unablc to plough as wcll, and thc fcrtility of thc soil is rc- 
duccd, mcaning chat crop yicltls continuc to li~ll. 
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The Future: More Energy-Intensive Agriculture 
Bringing Weal th  for Some and More Acute 
Poverty for Most 

In Ulipur, the43 acres cultivated by the study families produce 530 x lo6 
kilocalories of energy annually. Since the incident solar cncrgy is 6.3 x 
lo6 kilocalories pcr x r c  per years,u 0.20 pcrccnt of the incidcnt annual 
solar cncrgy is capturcd. Surprisingly, this cfficicncy is similar to that of 
agriculture in the Punjab and twice thc avcrage efficiency for 
~ m g l a d c s h . ~  This does not imply that Ulipur agriculture is "as good as". 
agriculture in the Punjab, for whilc food accounts for only 16 pcrccnt of. 
the gross cncrgy product in Ulipur (and residues the remaining 84 pcr- 
ccnt), food acco'unts for 30 pcrccnt of the gross cncrgy produck in h c  
Punjab. Sincc a caloric of rice fctchcs about tcn timcs the pricc of a wlo- 
ric or rircwood, Punjabi agriculture is much morc proficablc. Thc surpris- 
ingly high cfficicncy of cncrgy 'fixation in Ulipur agriculturc is the result 
of tflc high cropping intensity of 200 pcrccnt and thc large contribution 
(43 pcrccnt of thc total fucl uscd) of rice suaw from dccp-watcr umon 
paddy. 

Each calorie of food catcn by the peoplc of Ulipur rcquircs thrcc 
calorics of fucl and one calorie of foddcr for wulc. The ratio of rcsidues 
rcquircd to food rcquircd has bccn subscantially Iowcr than the ratio of 
rcsiducs produced to Cood produced in Ulipur bwause dccp-watcr amon 
paddy produccs about fivc kilograms of stnw for each kilogram of grain. 
Conscqucntly, although the arca stopped k ing  sctf-sufficient in food in 
thc lalc 1940s, the cra or fucl sclf-sufficiency persisted for another 15 or 
20 ycars. Today the land fartncd by thc study population provides only 
46 pcrccnt of thc food calcn by ihc population, but 75 pcrccnt of thc fucl 
uscd and 1(X) pcrccnt of the caulc foddcr. 

Agricultural pracdccs in Ulipur will changc dramatically in thc ncar 
futurc, since thc Watcr and Powcr Dcvcloptncnt Aulhority (WAPDA) is 
consuucting a major cnibankmcnt in thc area. Thc projcct is dcsigncd to 
provide flood prolcction and lo lacilitatc bctcr drainage and irrigation 
practices so that cropping intensity may be incrcascd and high-grain- 
yiclding crops cultivated. As is implicit in the comparison bctwccn agri- 
culture in Ulipur and the Punjab, the cffccl of increasing energy and use- 
ful work inputs in Ulipur agriculturc is unlikely to bc an immediate in- 
crcasc in thc topal fixation of solar cncrgy. Rathcr, thc clfect of improved 
watcr conuoland incrcascd usc of fcrtilizcrs will bc a pronouncctl shift 
from thc productionof residuals to thc production of food. Thc grcatst 
singlc lactor in this shift will bc Ltlc rcplaccmcnt of dccp-water umon 
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paddy by short-stcni, high-grain-yiclding variccics oncc thc WAPDA cm- 
bankmcnt is compbtcd. Despite this short-tcrm anomaly, thcrc is no 
doubt that mcdiwn- and long-tcnn incrwsc in thc capture of solar cncrgy 
can takc placc only whcn thcrc arc subshntial incrcnscs in uscful work in 
Lhc form of Lhc appropriale usc of irrigation walcr, fcrtilizcrs, pcsticidcs, 
and improvcd draft powcr. Thcsc sarnc changcs oCfcr the possibility of 
allcvialing the unalloycd huinan dmdgcry on which thc prcscnt agricul- 
tural systcm is bascd. 

For thosc who havc significant lmdholdings and acccss to crcdit, 
fcrtilizcr, and othcr inputs ncccssary li)r "modcmizcd" agricullurc, the 
future looks bright. Thcy arc prcscntly producing morc crop rcsiducs 
than lhcy nccd ibr thcir own purposes. Sincc tltcrc is no inccnlivc Tor 
thcsc farmcrs to product fucls for thc poor, upon completion of thc 
WAPDA cmbankincnt schcmc lhcy will switch to crop varictics that pro- 
duce morc grain but that will still yicld sufficient rcsiducs for thcir own 
USC. 

Tho cffccls of the impcnding cl~angcs on pwr and landlcss pcoplc 
will be quitc diffcrcnt. Analysis of data from othcr arms of Bangladesh 
and India whcrc similarchangcs havc lakcn placc lcavcs lilllc doubt about 
how thc poor will bc al'fcctwl. Thc nuinbcr of lt~ndlcss pcoplc will con- 
tinuc to grow as landholdings conlinuc to bccornc morc conccnlratwl; 
migrant labor working for cash conwacLs is likcly lo displacc much villagc 
labor; thc rcal wagcs of agricultur:~l 1;tborcrs will fall; relations bctwccn 
farnilics will bccomc morc strictly cconornic: ant1 ckiss clcavagcs will 
bccomc morc pronouncwl. As is hnppcning w thc tlindus of Ulipur now, 
many of thc landlcss will hc drivcn out of ll~c villugc bccausc thcy no 
longcr scrvc any uscful puqosc lo lhosc who conlrol thc rcsourccs. 

Thc landowners havc rcspondcd to thc scarcily of crop rcsiducs by 
ccasing lo distribute rcsiducs lo h c  poor and by prosecuting thosc who 
illegally rcinovc rcsiducs from llicir ficlds. The rcplaccmcnt of dccp-wa- 
tcr umon (with a rcsiduc to grain ratio of 5:l) by high-yiclding varictics 
(with a n:siduc to grain ratio of I :I) will dras1ic;tlly rcducc thc amount of 
rice suaw lhat is gcncralcd. Furhcrmorc, all of ihc ricc slraw will bc car- 
r i d  to thc Ouris of thcowncrs wltcn thc crop is hurvcs~c~l, making it in-  
possiblc Tor thc poor to continuc pilfering straw. 

Thc poor and landlcss Muslim agricul~ufi~lis~s will bc forccd lo buy 
fucl from thc markct. In 1978 thc pricc of huskctl ricc was a b u l  Tk 3 pcr 
kilogram (100 lukas = USS0.67) and thc pricc of fircw$yd bctwccn Tk 
10 and Tk 18 pcr mound (37 kilograms) in ruriil arcas. Each day thc 
avcragc villagcr caLs 1,600 kilocalorics of food and uscs 4,800 kilcxalo- 
rics of fucl to cook this food. If all food and fucl is purchascd, in a ycar 
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chis would amount to Tk 474 for rice and Tk 170 for fucl. Thcsc large 
expcndilurcs on fucl arc alrcady che norm in the hills of Pakistan and 

26 
Ncpal, whcrc villagers spcnd onc-quarlcr of lhcir incomes on fucl. 

Poor familics in Bangladcsh typically spcnd about 90 pcrccnt of their 
incomes on food. If lhcy had lo purchltsc lhc fucl hat thcy prcscntly col- 
lcct for nothing, with lhcir incomcs unchangcd lhcy would havc to rcduce 
their caloric intakcs to bclow 1,200 kilocalories daily. For lhc Hindus of 
Jclcpan chis prxcss is alrcady wcll advanced. For cvcry Tk 100 spcnt 
on food thcy spcnt Tk 10 to buy firewood. This phcnomcnon, of fucl 
shortages lcading to reductions in food intukc, will bccomc a rwlity for 
many man: poor Ulipur Ca~nilics wiaiin a fcw ycurs. Thc actual situation 
may bc cvcn morc dcspcratc thnn dcpictd abovc, sincc concomiuntly 
agricultural wagcs will probably continuc to dcclinc and fucl priccs will 
risc as thc dcmand for commcrciai fucls incrcascs. 

POLICY IMPLICATIONS 

In short, modcinizing agriculture in Bangludcsh is both csscntial and, 
given the present sociul and economic aruaure,  disasuous for lhc major- 
ity of thc population. Many poor pcoplc in rural Brlngladcsh arc alrcady 
suffcring as a rcsult of cncrgy scarcicics. This analysis suggests lhat 
many morc arc going to suffcr, and that many will dic from deprivation 
conscqucnt to a furthcr reduction in available fucl. Whcrc suffcring is 
aculc, rcforms dcsignctl to rcducc lhis sul'fcring sccm csscntial. All rc- 
forms arc not cqual, howcvcr: rcfonns mny bc prornulgatcd as mcasurcs 
dcsigncd for lhc poor ycc cnd up scrving thc rich and powerful; rcforms 
may providc small matcrial improvcmcnct, whilc laving inlac1 thc politi- 
cal and cconomic suuc~urcs rcsponsiblc ibr Uic suffcring; or reforms may 
cxposc structural incquitics and prcparc thc ground for changing thcsc 
structures. This study provitlcs information for asscssing thc naturc of 
rcform implicit in dilTcrcn1 cncrgy programs. 

Thc sundard rnclhod of asscssing cricrgy prol~lcrns in rural arws of 
poor counuics has bccn to comparc thc projcctcd aggry tc  supply of 
cncrgy with thc projcctcd aggrcgatc dcni;md for cncrgy. This mcthod 
ilnplicilly assutncs sornc typc of homogcncous, harmonious, and coop- 
crativc villagc swial structurc in which lhosc who own lhc mcans ofcn- 
crgy production sharc thc cncrgy prtxluccd with thosc who own no cn- 
crgy sourccs. 

Thc conscqucnccs of this "apolilical" approach to cncrgy planning 
arc i1lu~IXatcd by thc cxwricncc of lhc gobur (cow dung) gas plant pro- 
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gram subsidized by thc govcmmcnt ol' India. Although this is a national 
progran in which over 50,000 plans havc bccn insullcd, h c  plans havc 
bccn widcly adoptcdonly in "progrcssivc" arws of Gujaml, lhc Punjab, 
and Havana. Thcsc arc arms whcrc uaditional agricullwal rcletionships 
havc bccn uansformcd, primaril as a rcsult of adoption of thc ncw sccd Y, 
varictics. Evaluations in Gujarat havc rcvcalcd ihc following cffccects of 
Ihc program: 

(1) Thc avcragc gobar gas plant owncr is litcralc, has 26 acrcs of 
land, 10 hmd of cattlc, and an annual income of USS1.000. 

(2) Among rhosc who inslallcd gas plants, 40 pcrccnt had sub- 
sidiary occupations such as business or govcrnmcnt scrvicc, 
whilc nonc of thc non-plant owncrs of cquivalcnt social status 
had any such subsidiary occupalio~i. This suggcsts thc rich who 
havc scvcrcd lllcir uaditionsl tics arc ablc to mobilizc thcir rc- 
sourccs for thcir own usc morc cusily than thc rich whosc rcla- 
tionships arc morc tndition:~l. 

A similar "apolitical" plunning philosophy undcrlids h c  rccommcn- 
dadons of h c  Bangladesh Encrgy Study ibr increasing ihc supply of Fa- 
ditional fucls by encouraging thc planting of trccs on unuscd land and 

17 expanding thc program of sccd disuibulion. Thcsc rccommcndations 
ovcrlook thc Pdct elrat it is only ihc rich who havc spacious homcslcads 
and many m s  - in Ulipur I6 pcccnt of ihc kimilics own cighty pcrccnt 
of thc trcm - whilc it  is thc poor who sul'fcr I'rorn thc scarcity of fuel. 
Such rccommcndations Fail to distinguish bctwccn thc clTccLs of absolutc 
prcssurc of pcoplc on rcsourccs and thc cl'fcct of dil'lcrcntial acccss to 
hcsc rcsourccs. Ostensibly dcsigncd to hclp chc poor, such programs cnd 

a up reinforcing ihc slructurcs rcspnsiblc for tlicir povcrty. 
What altcrnativcs arc tlorc? Although, givcn chc prcscnt social rcla- 

lions of production, the altcrnativcs arc indccd limitcd, this study docs 
indicalc somc cncrgy-rclatcd programs that would bcnclit ihc poor. 

It is thc poor of Ulipur who arc forccd to buy I'ucls, and thcrcforc it 
is thcy who would bcncfit most from a national policy hat would lowcr 
chc pricc of thcsc fucls. Such policies could includc the morc cfficicnt use 
of slatc forcsu for IJIC protluction oS Circwood ant1 subsidization of thc 
ratcs at which chat wood is sold. 

lncxpcnsivc solar tlrycrs for drying fucls would bcncfil ihc poor, but 
i t  is cqually clcar LIiat if chcsc drycrs wcrc distributed through thc regular 
channcls (such as thc "coopcrsrivcs") lhcy would bc morc likcly to bcn- 
cfit thc pwcrful instcad. Thc difliculty in bypassing thc rural clicc should 
not bc undcrcstimatcd. As lras happcncd i n  inany otl~cr Swarnivar vil- 
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29 lagcs, thc "landlcss" subcommittee of  thc Ulipur S w m i v a r  program 
was chaircd by a mc~nbcr of thc largcst landholding family. As Ali 
Sardu's brolhcr cxplaincd: "You know Ulcsc Iandlcss pcoplc arc illitcratc 
and ignorant, thcy nccd an cducatcd pcrson to manngc their affairs". 

In thc fcw cascs whcrc organized groups of thc poor cxist, bio-gas 
plants might also havc a positivc rolc to play, thc Indian cxpcricncc 
notwilhslanding. A bio-gas progran for U1c poor would sucss communal 
rathcr than individual units and would rcco~nmcnd approprialc mixcs of 
the raw matcrials that are availablc to tlic poor in diffcrcnt rcgions. In 
Ulipur thc likcly raw matcrials would bc watcr hyacinth and thc cxcrcm 
of familics using lhc plant. 

A suiking chxactcristic of UIC cncrgy syslcln in Ulipur is thc ccntcal 
rolc playcd by womcn: thc ~ n l ~ j o r  usc of  cncrgy is for cooking food, 
which is a woman's msk in Bcngnl: it is wolncn and chiltlrcn who cdlcct 
mosl of thc fucl: it is womcn who consuuct lhc chulohs. No program is 
immunc to co-option by Uic rich, but, bccausithc wcallhy womcn of thc  
villagc do not work, a lakcovcr by Uic rich would bc unlikcly if an cncrgy 
program wcrc spxilically dcsigncd for gmups of rural working womcn. 
Again, spccific attcntion nccds lo bc paid lo thc problcm of class. It is 
common in Dangladcsh u) havc an clitc city woman or cvcn a forcign 
woman rcprcxnting "thc intcrcsts of womcn". It is csscnlial that poor 
womcn thcmsclvcs bccornc dirmtly involved in thc planning and cxccu- 
tion of such pmjccls. 

Bccausc fucl for cooking is a major usc of cncrgy and bccausc thc 
30 

cflicicncy of fucf usc in chu/(~h.s is only about 15 pcrccnt, analysts of 
rwal cncrgy usc in ihc Indian subcontincnl Ilmc advwalcd lhc u s  of im- 
proved stovcs as a major cncrgy conscrvntion incUiod. For 20 ycars thc 
"Hydcrabad chulah". rcpulcdly giving cficicncics of about 30 pcrccnt, 
has k c n  availablc and yct apparcntly is not widcly uscd. A logical first 
slcp in trying to improvc lhc cfficicncy with which fucl is bumcd in ~ r a l  
India and Banglatlcsh would bc to cvalualc lhc cxpcricncc of  thc 
Hydcrabad chuluh, to dclcrminc how many pcoplc now usc it, what Lhc 
m i a l  and cconomic swtus of lhcsc pcoplc is, and why thc usc of a tcch- 
nology (hat is appacntly such a boon has no1 sprcad rapidly. 

Thc major obslaclcs to Uic succcss of ilic solar drycr, bio-gas plant, 
and womcn's progrdms outlincd a h v c  arc not only technical but also po- 
litical. B ~ a u s c  orgmizcd groups of poor poioplc lhrwtcn lhc privilcgcs of 
wcalthand powcr of thc dominant classcs of socicty, lhcsc groups arc 
supprcsscd and ~lius rarc. Givcn Uic intcmal and forcign political basis of 
thc govcrnlncnt of Dangladcsh, il is, tlic rhctoric of thc govcrnmcnt 
nolwilhsmding, highly unrcalislic to cxpwl Ihc svalc to support such or- 
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ganizcd groups of  poor pcoplc or  lo target progrems to thcm. 
Conscquc:nlly, such prograrns would bc most succcssful whcn h n n c l l d  
through thc handful or progrcssivc nongovcrnmcnwl Bangladeshi or@- 
ni~ations und nmsva i ly  would bc vcry li~nilcd in scopc. 

Onc pcrspcctivc on llic problc~n of pvcr ly  in Uliput is that he heland- 
lcss and poor households do a lot of work but with vcry low rclurns. To 
rcduco this cnormous drutlgcry what is nccdcd is higher productivily of 
work, which a n  only be achicvcd whcn cncrgy is u s d  morc cfficicntly. 
A lmgc p;ul of this change involves the substitulion of incfl'icicnt human 
and animal cncrgy wilh inorc cl'ficicnl fonns ol'cncrgy. While a suhswn- 
tial pal of thcsc cncrgy nculs could cvcnlu:~lly lx: lncl by ihc morc cffi- 
cicnl usc of bio-mass ant1 by lhc dirccl usc of solar cncrgy, cncrgy 
dcrivcd from rossil fucls has a viwl role lo play in bolh improvcd agricul- 
tural productivity and in 1Rc cilu:~lly imponimt dcvcloprncnt of prtxluclivc 
rural and small-town indus~rics. 

This cncrgy could he providcd by dlc subs~iotial rcscrvcs of natwal 
gas in Banglatlcsh. Howcvcr, it is likcly Lhnl ~ n u c l ~  of thc gas will bc 
liquificd and cxponcd, dius bcncfiling o ~ ~ l y  IJIC urb:m clitc and h c  dcvcl- 
opcd countries on which ihc govcrn~ncnl of Bangladcsh is dcpndcnl and 

$1 
sucngthcning diosc groups who opposc social cliungc in Bangladesh. 

Thc clTcct of agricultur:~l and othcr modcrniziltion on the poor de- 
pcnds on Ulc social and ~ o n o ~ n i c  suuclurc in which lhc translbr~na~ion 
lakcs placc. in Indian villages, the poor h;lvc suffcrcd furhcr dcpriva- 
lions as a result of ihc "Grccn Rcvolulion", whcrcas cvidcncc indicatcs 
that in VicL~iarncsc villagcs h c  bcncli~s of inodcm agricullural lcchnology 
havcbccn much morc widely d i s l r i b ~ l c d . ~ ~  Tllc Icsson is !ha1 thcrc can bc 
a solulion to t h ~  rural cncrgy prol~lcins in I3;1nglntlcsh, but only in con- 
junction with a fcsolulion of Lllc problcrns of incquicy and p w c r .  
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THE DEMAND FOR FUEL: 
ECOLOGICAL IMPLICATIONS 

OF SOCIO-ECONOMIC CHANGE 

Lee Horne 

Dryland ecosystems are characterized by sparse vegetation with a low 
and widely variable annual productivity. Nevertheless, throughout the 
Middle East this sparse vegetation is an csscnlial rcsource upon which 
depend the livelihood and very biological survival of the local popula- 
tions. Pastoralism is a major means by which this natural resource is ex- 
ploited and has been the focus of much technological and anthropologicat 
research. An equally essential aspcct of the relalionship between settle- 
ments and environment is the collection of woody vegetation for fuel - 
equally essential to thc populations involvcd but, in the Middle East at 
least, hardly studied at all. This chapter explorcs the requirements and 
consequences of energy supply and consumption in Khar and Tauran and 
aims to show that bchind avcragc annual fucl consumption figures lies a 
multiplicity of factors influcncing lcvcls ofdcmand and intensities of ex- 
ploitation. 

THE CONTEXT OF FUEL USE IN KHAR 
AND TAURAN' 

Although this study focuses on thc sctllcmcn'ts of thc Tauran Plain, con- 
tinuous rcfcrcncc is made to thc entirc Khar and Tauran arca (about 3300 
km3 which is the morc rclcvant tcrritorial unit for the study of the pro- 
duction and usc of fucl. 

About half the population of 2500 live in mud-brick villages on the 
Tauran Plain, and about a quarter live in Khar in three villages on the 
wcstcrn side of the sand sca. Most of thc rcst are scattered to the east and 
south of the central plain. In 1966, the most rcccnt year for which com- 
plete census data arc available, lhcrc were 15 year-round settlements on 
the Tauran Plain, including the village of Baghestan where most of the 
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data pwented in this chapter were gathered. These villages ranged in size 
from 11 to 178 persons (mean 80.4) and all but one were less than 2 
hectares in extent. Mean household size was 3.9 persons. The Plain as a 
whole held 10 pcrsons per square kilometer. 1206 persons living in 307 
households. The population has increased since 1966 but probably to no 
more than 1350 (1 1 persons per square kilometer) at most. 

Several villages maintain summer milking stations on the lower pans 
of thk Plain where pasture and firewood are most plentiful. There is only 
a singie winter station on the Plain: during the colder months flocks are 
either kept at the villages or taken away from the Plain entirely. In sum- 
mer at least 20 and perhaps 30 households move to summer stations on 
the Plain and the population becomes more dispersed. Those who leave 
the Plain entirely move 20 kilometers or more away to where they have 
rented or bought rights to rangeland which is more productive than the 
Plain. All thcse families have been counted in with their home villages in 
the figures given above. 

In addition to those on the ccnual Plain, there are three relatively 
large villages (mean size 228 persons) in Khar to the west of the sand 
sea, and a scattcr of small outlying settlcmcnts throughout the rest of the 
disuicl.. In 1966 oullicrs ranged bclwccn 1 and 17 households with a 
maximum of 82 persons at any single one, and with a mean size of 31.1 
pcrsons. These villages arc proportionately smaller in area than the cen- 
tral ones. Khar and Tauran as a whole, including the outliers, contained 
0.8 persons pcr square kilometer in 1966 (2530 persons over 3300 km?. 

Most of the impact on the environment around thcse rural settlements 
comes not from the amount or type of land given over to residential 
occupation or irrigated %clds but from the use of the natural vegetation as 
a productive resource. On the Plain, for example, no more than 25 
hectares are covered by the structures and spaces of the villages. If 
abandoned sites with standing ruins and a few seasonal sheltcrs and sta- 
tions are included, then perhaps anothcr 5 to 10 hectares should ke added 
to this ligure. The total is no more than 0.3 percent of the Plain's area. 
Irrigated fields account for more: about 250 hectares, which still is only 2 
percent of the Plain. Even dry farming, the most extensive form of agri- 
culture, probably never exceeds 8 pcrcent of the Plain's surface (although 
at one time or anothcr a much higher pcrcenmge appears to have been 
ploughcd and sown). Settlements and field systems off the Plain are even 
sparser. Thus, even though residential land and fields are completely 
cleared of natural vegcmtion, they comprise relatively little of the area. 
That laves well over 90 pcrcent of all land in Khar and Tauran available 
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for exploitation as pasture, fuel and construction material. The productiv- 
ity of this resource is the concern of the research reported here. 

FUEL USE ON THE TAURAN PLAIN3 

Firewood, paraffin and farming by-products (such as dung and couon 
stalks) are all used for fuel in Tauran. Of these, firewood is the most im- 
portant in terms of the total number of calories. According to estimates 
made during the period from 1975 to 1978, firewood is burned at an an- 
nual rate of 5.3 tons per household. Paraff~n is of relatively recent intro- 
duction. Its use is widespread and significant, but limited to certain 
activities - meal preparation, space heating and lighung in particular. 
Dung and agricultural by-products are uscd only incidentally for fuel: 
dung is used primarily to fertilize and condition irrigated fields. This 
section dctails the use of these three fuels in Tauran today as a back- 
ground for assessing the impact of the local vegetation and as a bascline 
for understanding how both energy demands and environmental impact 
have fluctuated in the past. 

Fuel is burned in Tauran today for two main purposes: winter heat- 
ing and food preparation, whether year round cooking or seasonal pro- 
cessing. It is also used in lesser quantities to heat watcr and to bum gyp- 
sum plaster. The equipment used varies with the activity and the fuel. 
Wood-burning space heatcrs (bokharj farangi) arc bought in the city and 
are made from metal drums, with doors cut into the sides for loading and 
draught. They are set in the cenlre of thc living room and plastered to the 
floor, usually in conjunction with a shallow hearth for coals from the 
heater which are used for cooking and tea-making in the winter. In the 
summer they are often rcmovcd and stored in another room. A narrow 
stovepipe vents the smoke through a hole in the domed roo3f. Only the 
main living-sleeping room is hcatcd, a space about 35 to 40 m on the av- 
erage. Korsi, frames supporting an arrangement of quilts heated from 
underneath by charcoal or dung, are common in coldcr areas of western 
and nonhern Iran, but are not found in Tauran. Almost no one today uses 
wall fire-places (bokhari geli) though somc can still be seen in older 
houses. Paraffin camp stoves are also uscd for heating, but supplement 
rather than replace wood stoves. Milking stations occupied only in the 
summer need no provision for hwting; winter stations rely on interior 
multi-purpose open hcarths which bum firewood - they are too isolated 
to depend on paraffin supplies. 
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Although clothes are sometimes washed in the cold water of an ini- 
gation channel or storage pond (the villages have no piped water), 
bathing and clothes washing are often carried out at the same time, and 
large cauldrons of water are set up over brushwood fires at the water 
sources. Hot water is dipped out and poured over the body, after which 
the clothes may be soaked directly in the cauldron or scrubbed in pans. In 
the village of Baghestan, only two courtyards had private showers; the 
water was heated from a recess on the outside of the shower building in 
one c a !  and from a hearth on the roof in the other. Water was hauled up 
to stonge drums on the shower roofs and pipcd down by gravity into the 
shower mom. The traditional village bath house (hammam) in the area is 
a communal structure, semi-subterranean and of the style somctimes 
called Turkish, with seating platforms and niches, arched vaults and 
several chambers of water. Ordinarily it is used only in the winter, when 
men are hired to collect fiuewood. The one in Baghestan has fallen into 
disrepair in anticipation of a modem, government subsidized bath house 
already under construction in 1978; it will use water lifted from the irriga- 
tion channel by a diesel pump and heated by paraffin. 

The other major fuel nccd is for cooking, both for immediate con- 
sumption and for storage. Storage products are imponant in this climate 
because of the pronounced seasonalily of crops and milk and because of 
the lack of refrigeration facilities. In order to carry almost any food except 
grain through the winter some kind of drying (often aided by heating) or 
cooking is necessary. In this way surpluses bcyond what is eaten in 
season can be used to supplement wheat products during the rest of the 
year. Furthermore, prcscwing food in transportable, imperish.able form 
facilitales exchange with other communities or sale of surplus in distant 
marker;. 

Cooking with firewood is done mainly over open hearths (kaljiah) 
and in bread ovens (tanur). Outdoor hearths and bread ovens are mud 
structures built in unroofed courtyards, somctimes hooded by a small 
domed roof. Hearths arc variable in diameter and tailored to the size of 
the copper pots used. In summer stations these pots hold 120 to 180 
kilog~alns of milk, and are plastcrcd to their heanhs, increasing the effi- 
ciency of the heating process. In villages and at summer station hearths 
where ordinary meals are cooked, hcarths arc usually built side by side in 
pairs, one large and one small. Cooking involves frying, boiling and 
stewing; roasting is never done, even for community feasts. 

Whilst most villagers can build hcarths, bread ovens are morecom- 
plex and require the aid of part-time specialists. Not evely village has an 
oven-builder, but one can be brought in from nearby. In villages bread 
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ovens are above-ground structures about a meter high, with enough room 
for the baker to squat on top and reach in to slap flat sheets of bread 
dough against the hot walls of the clay chamber, which is lined with a 
fine local clay of ceramic quality. Thcre were 6 to 8 ovens for the 33 
households in Baghestan; each housewife would probably like to have 
her own, but they are not high on the list of domestic priorities. Sharing 
in fact saves fuel since women try to bake while the oven is still hot fmm 
the previous baker's firing. There is no panicular p a a m  to the social r e  
lationships in sharing, though usually the women are close through kin- 
ship or marriage. In summer stations, bread ovens are usually sunk into 
the ground, simplifying construction where specialists are not available. 

Grape syrup (shira) for domestic consumption and for sale is pro- 
cessed from surplus grapes in the autumn. Special oversize hearths are 
built in the grape gardens to boil down the grape juice - a process tak- 
ing hours of heating. Not every household grows enough grapes to make 
this syrup, nor can it be made when the grape harvest fails. With improv- 
ing mnspomtion facilities to the city, it is likely that surplus grapes will 
be sold directly rather than being processed into syrup. Tomatoes are 
presetved by boiling down into a paste (robb). 

Fiewood collection is primarily a domestic, non-commercial activity 
carried out at irregular intervals without records of any kind. Observed 
and reported collecting activities were counted in terms of donkey loads, 
but were not actually wcighed. Informants claimed that an average load 
of dry firewood weighs 75 kilograms (25 man in the local system of 
weights) but they do not ordinarily weigh them. They also say a donkey 
load of grain in sacks weighs between 75 and 90 kilograms, and unlike 
firewood, grain is weighed out on standard steelyard scales. Bundles of 
firewood are unwieldy and less compact than sacks of grain and probably 
do weigh somewhat less per load. A figure of 75 kilograms was therefore 
used in these calculations. In somewhat the same fashion a camel load 
was figured at 200 kilograms. Both figures are within the range given for 
these animals in other sources, most of which are as much estimates as 
ours. 

Brushwood for fuel is, whenever possible, collected by men: 
women who have no adult male household members in residence hire 
men to collect for them. The round wip may cake up to half a day and r e  
quires travelling several kilometers outside the settled areas. Since a 
household averages six collection wips a month (less in summer, more in 
winter) roughly 36 days per year are required to collect firewood. 
Usually, whole bushes are uprooted with an adze, bound into large bun- 
dles and balanced on the back of a donkey for the return trip. Women 
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carry firewood on their heads. Generally, people collect wood where 
they, their kin or their village have grazing rights. There are no other lo- 
cally imposed management practices. 

Fucwood is normally stored in roofed storerooms or unused stables, 
protected from rain, animal browsing and, probably, official eyes, since 
much of the fuewood is grcen and therefore illegally collected. Usually 
no more than a donkey lo:d is kept on hand at any one time - two 
bundles roughly 1 to 1.5 m each. At milking stations firewood is used 
as fast as it is collected and women help with the collccting. 

Firewood is collected without cost except for the equipment used (an 
adze, rope, and a donkey). Paraffin, however, must be bought from the 
local distribution centre in the village of Zamanabad. From Baghestan the 
hip by donkey is only 3 kilometers and takcs an hour thcre and back, but 
for villages at the back of the plain paraffin is much less convenient to 
obtain. In 1976-78 paraffin cost 2.5 rials a liter (WS.035) in 
Zamanabad. 

The usual social unit for collecting and using fiucwood is the house- 
hold, which in Tauran corresponds to a nuclear family, sometimes ex- 
tended by one or more unmarried adult relatives. As mentioned above, 
firewood consumption for an average village household is estimated at 
5.3 tons l ~ r  year. In Baghestan (1976-78) average household size was 
5.1 persons: the 1966 Census figure for the entire Plain was 3.9 persons 
per household. Projecting Baghestan's mean annual firewood consump- 
tion rate per household to the entire Plain (310 households) produces an 
estimate of 1650 metric tons per ycat (dry weight). Per capita figures, 
sometimes necdcd for comparative purposes, would be one Lon per per- 
son if the figure of 5.1 persons per houschold is used, and 1.4 tons per 
person if the figure of 3.9 persons per houschold is uscd. Using house- 
hold rather than individual statistics, however, is preferable and more di- 
rectly representative of actual behavior. Furthermore, the way firewood 
is uscd in Baghestan and elsewhere (see for cxample Earl 1975; Fleuret 
and Heurct 1978) suggests that in villages, economies of scale operate at 
the houschold level. That is, in similar situations, fuel use varies less 
between households of diffcrcnt sizcs than average per capita figures 
would suggest. 

Because pastoral products (such as yoghurt, clarified butter, and 
concentrated buttermilk) require so much hcating and boiling, summer 
milking slations use significantly greater quantities of firewood per 
household than do villages. The milking station included in the sample 
had about 250 milkers (sheep and goals) and uses 21 tons of firewood 
per summer. The residential population was composed of mcmbers from 
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several Baghestan households who pooled their animals. Taking 2.5 as 
the average number of houscholds at that station, consumption was about 
8.4 tons per household for those five months of spring and summer. 
When winter f u e w d  use back in the village is included, each of these 
transhuman households used 12.1 tons per year - a total of 6.8 tons 
more per year than for a sedentary household from the same village. If 25 
households spend their summers at milking stations on the Plain, and if 
they use similar quantities, then 170 tons of firewood should be added to 
the total. 

There arc several alternatives to firewood. As mentioned above, 
dung is sometimes uscd, but is primary value is as fertilizer or in con- 
struction. Other agricultural by-products are uscd in minor quantities. For 
the last twenty years or so, however, paraffin has bccn an important 
substitute for firewood in the area. An average household in Baghesm 
uses 500 to 800 kg per year, depending on the severity of the winter and 
the need for space heating. Other things being equal, houscholds would 
bum 25 percent to 40 percent more firewood to replace the calories now 
supplied by paraffin. Of course, some of this paraffin is used for light- 
ing, replacing lamp oil rather than firewood. 

Diesel fuel is used in the one modcrn bath house and several mills, 
and petrol for an increasing number of motorcycles and other vehicles. 
Except for the bath house supply, these uses do not rcplace traditional 
fuels and were not included in this study. 

THE ECOLOGICAL IMPACT OF 
FIREWOOD CUTTING IN TAURAN 

A description and preliminary mapping of plant spccics and communities 
in the Tauran Biosphere Rescrve appears in the case study report of the 
Tauran Programme (Inn 1977). Spccics obscrvcd or rcporicd Lo be uscd 
as fuel include Amygdalus spp., Arlemisia herba-aha, Aslragalus squar- 
rosus, Calligonum spp.. Ceraloides lalens, Convovulus, Cousinia spp., 
Ferula foelida, Goebelrapachycarpa, llaloxylon spp., Lactuca orientalis, 
Lyciwn depressurn. Salsola spp., and Zygophyllum euryplerum. Most of 
these do not die back in the winlcr, but nccd thcir above-ground parts for 
viability and production. Sohc  of them, especially Artemisia,  
Armygdalm, Calligonum, Lactuca and Salsola, arc also catcn by goats or 
sheep. (The degrce of competition for vcgctation bctwecn peoplc and 
animals is considcrcd in Spooner et al. 1980.) 
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Measured biomass and annual production cigures are not available 
for the areas which provide firewood to Khar and Tanran, but some es- 
timates based on harvesting and weighing were made for two tracts near 
Delbar, 75 km to the wesr In one, ZygophyNum eurypterum shrubs 
were estimated at 2.6 tons per ha (above ground, air dry biomass); in the 
other, Arlemisia herba-alba shrubs were calculated at 1.17 tons per 
hectare (Ehadresa and Moore 1982). Different kinds of Zygophyllum and 
Artemisio communities are widespread *roughout Khar and Tauran, 
constituting perhaps one half the total area. Visual estimates for all major 
communities in Khar and Tauran, including these rangcd from 1.0 to 6.0 
tons por hectare, Zygophyllum-Salsola communities averaged 3.0 tons 
per hectare and Arfemisia-Amygdalus communities 1.6 tons per hectare 
(Breckle 1982). Coupled with extrapolations based on plant cover and 
densities in transacts run on the Taunn Plain itself (Nyerges 1980). these 
figures suggest an average biomass of 2 to 3 tons per hectare for plains 
and stablc: sand vegetation, with the higher weights found in the sand. 
Variation is high, however, and some arcas are virtually devoid of vege- 
tation, while others may have biomass as high as 8.0 tons per hectare 
(Helmut Preitag, personal communication). Comparative estimates for 
similar conditions elsewhcre in the Middle East and Afghanistan also 
support a range of 2 to 3 tons per heccarc. 

Productivity is much more difficult to estimate. For these shrubby 
communities, average annual production is likely to be on the order of 
200 to 800 kilograms per hectare, based on average annual rainfall and 
comparative data where productivity was measured directly (for example, 
McAnhur and Hanington 1978; Thalen 1979: and Casimir et al. 1980). 

At prtsent, firewood for2the Tauran Plain is collected from an area 
somewherc~tween 120 km (roughly coincident with the Plain itself) 
and 200 km , based on collection and mvcl times and in situ observa- 
tions of cutting. Although ncarly all firewood is collcctcd from within 
this area, cutting is not uniformly distributed. Most collecting takes place 
at the edgcs of and beyond the Plain itsclf for two rcasons: (1) the Plain, 
especially the central zone, offers very little brush suitable for firewood 
and (2) the risk of discovery and confiscation is far grcatcr next to settle 
ments. During periods in which control is enforced and paraffin is avail- 
able for cooking and tea-making, collection takes place mostly in a fan- 
shaped area including moving and stable sand that lies to the north of the 
Plain, where shrubs are plentiful and the chances of bcing caught slight. 
Only when paraffin supplies run our at the local distribution centre is it 
worth collecting on the Plain proper. Then, however, the entire area is 
scoured for whatever will burn. 
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The villa#es on the plain annually remove 1820 tons of brush over 
these 200 km , or 91 kg per hectare. Even though per capita use of fuel is 
highest at summer stations, those settlemenrs are much more dispersed, 
and the number of households at each one much less than at the central 
villages so that the intensity of collection is correspondingly less. Winter 
sheep pens use the least amount of fuel per capita and are suitably dis- 
persed rather than clustered. The villages on the Plain put the heaviest 
burden on plant productivity. 

If these 200 square kilometers have an average above-ground 
biomass of 2.5 tons per hectare, roughly 4 percent of all plant material is 
cut annually for fuel. Or, to put it another way, a biomass equivalent to 
that of 723 hectare is removed each year. If shrubs of the type used for 
fuel take five to ten years lo grow to suitable size for cutting (Thalen 
1979274) removing 4 percent of the biomass annually might be tolera- 
ble. But several qualifying factors must be taken mto consideration: 

(1) For domestic consumption, brush is not uniformly or randomly 
cut over the 200 km2 from which it is collected. The area nearest settle- 
ment tends to be totally stripped of suitable shrubs, the farther reaches 
more lightly used. For a very small settlement, less than 100 hectares 
might be severely affected @robably the case at small summer stations) 
and recovery is still possible should the settlement be abandoned or 
moved. For an area the size of the centre of the Tauran Plain the conse- 
quences for regeneration are of a much more serious scale. 

(2) Plants are differentially selected. Where there is a choice, some 
shrubs are preferred over others for their burning qualities, odour, 
smokelessness and so forth. Certain species may become scarce or absent 
because of their preferred status as fuel. In any case, even where the 
biomass is mostly shrubby, it is not entirely so, and the rate of removal 
of shrubs alone will be higher than 4 percent. 

(3) Firewood cutting removes the vegetation in a particularly desmc- 
tive way by uprwting rather than lopping, thereby effectively preventing 
regeneration (McArthur and Harrington 1978598; W e n  1979). 

(4) Firewood cutting takes place in concert with other activities 
which also affect the vegetation, the most important one in Tauran being 
sheep and goat herding. Because fuel cutting and brows~ng exploit dif- 
ferent elements of the plant community in different ways, it is difficult to 
assess their cumulative effects. 

In the absence of detailed field studies designed to isolate the effects 
of firewood collection from other types of land use in Khar and Tauran, 
it is difficult to gauge io: overall impact on the environment. There are no 
rules of thumb establishing tolerable shrub cutting rates the way there are 
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for tree plantations or pastoral stocking capacities. Certainly a marked 
zone of deterioration from a combination of cutting and browsing in the 
immediate vicinity of settlement is obvious. From a local point of view, 
however, the situation is not as bad as it might be. Villagers are not 
forced to depend on dung for fuel but continue to manure their fields in 
order to maintain and improve yields. They do not travel long distances 
to collect wood nor must they buy it from specialists. Moreover, they 
claim the range at the edge of the Plain has actually improved since the 
prohibition of charcoal production in the 190s. Nevertheless both they 
and outside 0 b s e ~ e f s  know the range is not as good as it should be. 
With a growing population the potential for increasing ram of deteriora- 
tion of vegetation and soils also grows. Because multiple factors, of 
which population size is only one, determine how much and what kind 
of fuel will be used at any one time, the next section considers 
fluctuations in energy demands. 

HOW RURAL ENERGY DEMANDS VARY 

Although social differentiation in terms of wealth or status is not great in 
Tauran, fuel consumption does vary from household to household and 
from village to village. For example, some households own more sheep 
and goats than others and have greater quantities of milk products to pro- 
cess. Some have larger grape gardens and process more syrup. The 
wealthier or more religious are more likely to give community feasts. The 
wealthier can bctter afford paraffin and paraffin-burning equipment. 
Moreover rhe location and degree of wint~r  insulation (such as wall 
thickness, tightness of doors and windows, or orientation of houses and 
settlements) affects fuel consumption for winter heating. 

In addition, yearly fluctuations occur in both weather and market 
conditions which in turn affect local economic strategies and therefore the 
total quantity of fuel used in Tauran in any particular year. Such fluctua- 
tions have so far been observed for only a very short period of time, too 
short a time to assess how they might affect the vegetation. 

Variation over the long term and major changes in the way fuel is 
used are best studied from historical (both oral and written) and archaeo- 
logical evidence. In the past, for example, fossil fuels were unavailable 
and loc$.yegetation was the only fuel source used. Moreover, local in- 
dusuie's e h e d  which have since disappeared. Like other productive ac- 
tivity in the area, these industries were dependent on the vegetation, ei- 
ther for fuel (brick baking, pottery firing and copper smelting) or as are- 
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source to be processed (charcoal production). There is no local memory 
of any of the former activities; they are known from their archaeological 
remains alone. Charcoal production, on the other hand, was still widely 
practised until its prohibition by the central government in 1966. It pro- 
vides an excellent example of a traditional productive activity from the 
past whose effects are still apparent today. 

Just bcfore its prohibition, charcoal production had become so 
widespread in Khar and Tauran that according to local accounts, "there 
were pits every ten meters" and h e  sands were "ablaze" with charcoal 
burners' fires. How long such intense activity had been going on is 
uncertain. Gabriel (1935) noted that in the early 1930s charcoal and pas- 
toral products were traded by Tauran villagers for city goods such as tea, 
sugar and cloth. He either saw or heard of charcoal bcing made at Torud, 
Khar, Tauran and Sanjari - that is, from onc end of the local area to the 
other. During our fieldwork, one villager, now in his sixties, said that in 
his father's time there had bwn little burning. As he grew up, however, 
production increased until 100 to 150 camel loads a day (possibly as 
much as 30 tons) came out of the area. It does seem that such intense 
production would be self-limiting, in that production at the rates reported 
for that time could not bc sustained for any appreciable length of time 
without seriously reducing if not complctcly destroying the preferred 
woody resources: wild almond, saxaul, pistachio and Calligonum 

If charcoal had becn used for domestic purposes only, production 
could be estimated from population size and postulated fuel needs. Since 
it was essentially a commercial product, howcver, intended for shipment 
out of the area rather than for local consumption, it may never be pos- 
sible to measure how much was produced over any particular period of 

' , time. Charcoal pits are not very visible archacologically because they tend 
to be located away from settlements, are not associated wih particular 
features such as water or terrain, and may today lie under blown sand. 
Only a few were actually discovered during the study period, and none 
were excavated. 

A more feasible approach to the impact on thc environment and the 
scale of d&struction to the vegetation is through the technology of pro- 
duction. Traditional methods of producing charcoal in Iran include both 
above-ground stacking or kilns typical of the' forested regions of the 
Caspian and Northern mountains, and underground pits typical of the 
more arid parts of the country such as the areas around Shiraz (LJhart 
1952), Tabas (Mojtahedi 1955) and Tauran. The u~derground pits 
recorded by Uhart near Shiraz were small (1 to 1.5m ) and produced 
only 60 kilograms of charcoal. In Tabas, 200 kilometers to the south of 



The Demand for Fuel 297 

Tauran, lvlojtahedi recorded pits that wcre larger (up to lorn3 and that 
yielded 500 to 700 kilograms of charcoal, closer to the size of those d e  
scribed to us in Tauran. 

In War and T a m  wild almond (A~nygdalus), saxaul (Ilaloxylon), 
pistachio (Pistacia) and Calligonum were preferred species, supple- 
mented by several kinds of brushwood. Pits were located in relation to 
these resources. A basic charge at the bottom of the pit was lit so that the 
fire would spread as the pit was filled, the top was sealed to carbonize the 
wood and slowly smother the fire, and the charcoal was allowed to cool 
before being loaded in sacks to be taken by camel to Sabzevar, 150 kilc- 
meters northeast. 

According to local villagers, a man could bum two camel loads or 
about 500 kilograms in a single firing. Today rangeland has been nation- 
alized, but at that time access to grazing terrrtory was controlled by local 
individual:; and groups. Presumably anyone with grazing rights in an area 
could cut brush and wood as well as graze animals. We do know that at 
Asbkeshan, one of the Tauran outliers, the local group in control of the 
range did not allow charcoal production on their pasture. 

A Tauran villager told us that at one point he was making bimonthly 
vips to Sabzevar to sell his charcoal. At that nte he must have been 
working very nearly full time - a round ulp to Sabzevar by camel takes 
8 to 10 days, to which must be added lime for wood collecting, pit con- 
struction if necessary, and the burning and cooling process. It is likely 
that like other special activities, production was scheduled to take place 
during slaclc periods in the agricultural round, and was therefore seasonal 
rather than continuous. Probably those with insufiicient land and animals 
were more likely to have taken up production. In Khar and Tauran it ap- 
pears that wood in general was free, at least to those with access to 
range, and production and transport were undertaken by the same 
worker, though he might have to hire a camel at 50 to 100 rials per load. 
We do not know whether a charcoal tax was levied in Sabzevar as it was 
in Shiraz (Uhart 1952:lO). We were told that during the past 40 years or 
so charcoal in Khar and Tauran rose from 400 rials a ton to 2200 rials a 
ton, and just bcfore its prohibition would bring as much as 3200 rials. In 
1966 there were 71.5 rials to the U.S. dollar. 

Charcoal has a calorific value of about 7100 kilocalories per kilo- 
gram, air dry wood a calorific value of 3500 kilocalories per kilogram 
(Earl 1975:24). Charcoal's higher calorific value makes it more compact 
than wood and easier to store and transport. Transport costs, according 
to Earl, are a good prcdictor of whether an arca wlll produce charcoal or 
firewood for commercial purposes (1975:74); it is a five day trip by 
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camelozdonkey from Tauran to Sabzevar. In Khar and Tauran charcoal 
production, unlike agriculture or pastoralism, was not subject to short- 
term fluctuations in rainfall, and in fact probably increased duringperi- 
ods of drought when thcre was less work for shepherds, failure of sur- 
plus and cash crops, and rising prices in urban areas whose meagre local 
supplies were reduccd by lack of rain (sw also Gronhaug 1978 for simi- 
lar conditions near Hcrat). For these and othcr reasons Khar and Tauran 
exported fuel as charcoal rather than wood in spite of the labour involved 
in production. 

Because primitive methods do not convert wood to charcoal very ef- 
ficiently, a preference for charcoal has important cnvironmental implica- 
tions. In Shim, Uhart (1952) conductcd cxperimcnts which yicldcd only 
8 to 10 percent (from green wood by weight) using the traditional pit 
method (1 1% to 17% if the wood had bccn airdry).. At those ratcs, a sin- 
gle camel load of charcoal (200 kilograms) uscd pcrhaps 1200 to 1800 
kilograms of wood. A kilogram of charcoal may have twice the calories 
of a kilogmm of dry wood, but it lakes at least four kilograms of wood to 
produce one kilognm of charcoal. Charcoal production rapidly removes 
and converts vegetation to cash or exchange products: per calorie, it is at 
least twice as destructive to thc environment as is woodcutting. 

Unlike iiiewood collection. charcoal ~roduction was not settlement 
based. A charcoal burncr could travel to his site and slcep thcre during 
the process if he nccded lo. The finished product could be scnt directly to 
the city. The commercial dcmand for charcoal cvcn drew charcoal burners 
from the towns out into Khar and Tauran to cxploit the stands of 
vcgeiation which wcrc morc abundant thcre than thcy were around the 
towns. Opcrations were spread throughout thc rangeland where only sea- 
sonal stauons and occasional outlicrs are fo~nd.~The density of Kharand 
Tauran as a whole is only 0.8 pcrsons pcr km , a density low enough 
that brush for fircwood and evcn for charcoal should be plentiful if it 
were actually collected throughout the area. If Khar and Tauran are con- 
sidered as part of Sabzcvar hintcrland, as thcy appear to have been 
throughout most of thcir history, the real intensity of fuel use comes into 
perspective. In 1956, when charcoal production was at a peak, the popu- 
lation dcnsity of the census district of Sabzevar was 8.9 persons per 
square kilometer according to the National Census of that year. The cen- 
sus district is an arca roughly 82 kilometers in radius which, for adminis- 
trative reasons, stops just short of Khar and Tauran. If Khar and Tauran 
are included in the d~strict, the density drops to 7.8 persons per square 
kilometer (192,050 pcrsons over 24,588 square kilometers). Not only is 
this density figurc closer to the rcal s i ~ e  of the population who depended 
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on the area for fuel, but the form of the fuel, as we have seen, was char- 
coal and therefore more demanding on the vegetation than firewood 
would have been. Furthermore, in the area around Sabzevar, charcoal 
was wed for more than just cooking and heating; it was essential to some 
industrial activities such as melallurgy because of its reducing properlies 
and high temperatures. Other industrial activities, though not requiring 
charcoal, were ncvcrtheless heavy users of fuel; ceramic production, lime 
and gypsum production and brick baking especially. Today these indus- 
uies use fossil fuels, but 30 years ago they still relied on vegetation 
throughoot much of Iran (Wulff 1966; Ccntlivres-Demont 1971). 

Bctwecn 1900 and the mid-1950s the population of Sabzevar and its 
hinterlands probably doubled; betwccn 1956 and 1966 it grew another 5 
percent (Bharicr 1972; Iran 1961,1969). The combination of population 
grow&, increasing urbani~ation and increasing pcr capita energy nccd for 
indusnies not yct converted to fossil fuels madc h e  pressure on the envi- 
ronment in Khar and Tauran during the 1940s. 1950s and 1960s greater 
than it had probably evcr been. The droughl in 1958-63 and the unsettled 
political conditions of that pcriod intensified the situation, forcing men 
who could not find work to turn to charcoal burning. Everyone in Khar 

. and Tauran today agrees that the effects of charcoal production during 
that period were disastrous, and that since irs prohibition both firewood 
and pasture have increased dramatically. The increased use in the central 
Sabzevar area of allernalive cncrgy sources such as electricity and fossil 
fuels has also had a relieving effect on the hinterland. 

CONCLUSION 

When people depend upon the natural vcgctation for a livelihood, their 
settlement pattern and economic strategies are susccptible to changes in 
rainfall and thc condition of the vegetation and soils. Rural economies 
such as those of Khar and Tauran arc also susceptible to changes in mar- 
ket conditions and in lhc dcmand for rural products in urban centers. In 
some cases these products only indirectly involve the local vegctation as 
in the case of milk products or smelted metals. In olhcr cases the link is 
direct, as in the mditional dcpcndencc of the city on its hinterland For 
fuewood and charcoal. Thus, in Khar and Tauran, while the technology 
of the production and use of energy has changed little over a thousand 
years and more, demands for cncrgy have fluctuated. These fluctuations 
are boih spalial and temporal. Some of thc variation may be attributed to 
changes in demography while others mc  he result of shifts in per capita 
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consumption. Less obvious. vrhaps, are changes in subsistence strate- 
gies such as switches from camel herding (which does not in Iran include 
milk processing) to sheep and goat herding (which does). The condition 
ofthe vegetation at any particular time is a product of all these events. 

Domestic and indusnial fuels, whether firewood, charcoal or modem 
alternatives, have long linked rural and urban economies In the past ur- 
ban areas were dependent on their hinterlands for fuel supply, and the 
demand for fuewood and charcoal helped support a dispersed population 
who might otherwise have migrated to the city. Today che roles are r e  
versing as many mral areas increasingly depend on cities to supply fossil 
fuels and equipment. Although in Khar and Tauran domestic consump- 
tion still relies primarily on locally cut tirewood, the transition to depen- 
dence on sources from outside h s  certainly begun. The intent of this dis- 
cussion has becn not to weigh up the advantages and disadvanlages of 
alternative fucl technologies, bur to show that levels of demand and envi- 
ronmental impact are tied to evcnls and conditions outside ~ h &  and 
Tauran, and in ways chat may not be immcdiatcly apparent. An under- 
standing of the social and economic contexts of the exploitation of mral 
resources is essential lo the study of processes of dcscrtification or to the 
assessment of potcntial outcomes of managcmcnr decisions. 
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NOTES 
. . 

1. Information on fuel u s  in Kharand Tauran was collected initially  in^ ' . 
co-operation with a project sponsored joinlly by the Materials and Energyergy . . 

Research Centre of Arya-Mchr University of Technology (MERC), ~ . 
Tehran, and b e  Centre National de la Recherche Scientifique (CNRS), 
Paris. In 1977 Vincent Wollam of MERC visited Tauran to study the 
feasibility of solar encrgy devices in Iran's rural settlements as pat of the 
MERC-CNRS project; the results, bascd on data supplied by Mary : 
Martin, Brian Spooner and myself, appcar in a.report filed in 1977 . ' 
(Woollam 1977) which was rcviscd in 1980. For this chapter I have : 

drawn on Woollam's rcport, my own field data and that supplied by 
SiegmarBrcckle, Helmut Freitag, Mary M.artin, Brian Spooncr and many 
other associates of the Tauran Programme. I am grateful mall of these. I 
owe a spcial debt, however, to Mary Martin, who not only provided the 
bulk of the fuel use data, but has read and made helpful commcnts on 
earlier drafts of this chapter. I alone am responsible for errors in fact and 
interpretation. 

2. The amount of land under each type of land use was estimated from 
acrial photographs and on-the-ground observation. The area of the plain 
ilself is atx~ut 120 kmz. 

3. Most of the quantified data appearing in this chaptcr were provided 
by six hoc~seholds from Baghestan, a village on the 3hran Plain. 
Interviews covered frequency of fircwood collection trips, weights of 
donkey loads, kinds of wood prcfcrrcd and collcclcd, and quantities of 
fuel required in various activities. One household supplied similar data on 
paraffin use. Two of the households move to a milking station for thl: 
spring and summer; the rest are pcrmanent residents of !be village. These 
same six households had already been thc focus of intensive study for 
other aspccts of the Programme, and the context of their responses and 
reliability of their information were wcll known: They made estimates- 
not only for their own houscholds, but for "typical" domestic consump 
tion as well. The hcad man of a ncighbouring village was also inter- 
viewed. In addition to this period of intense data gathering in 1977, ob- 
servations and discussions of fuel use continued over !be course of four 
years of field work by a number of Tauran Programme associates, espe- 
cially Mary Manin. 
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SOCIO-ECONOMIC ASPECTS 
OF HOUSEHOLD FUEL USE 

IN PAKISTANI 
Tim Cpmpbell 

INTRODUCTION: DEMAND FOR 
BIOMASS FUELS IN PAKISTAN 

The dcmand for biomass fuels in Pakistan is almost cntirely a function of 
population size and household income. Rural and urban populations have 
grown relatively quickly over thc last two inter-ccnsal periods although 
urbanization has slowed somewhat. Table 1 indicates that the 1981 popu- 
lation of 84 million was up by 29 pcrccnt from the previous decade. In 
turn, this total has swollen lo just undcr 100 million estimated for the end 
of 1985. It is interesting to note also that in addition to the rate of urban 
growth falling over the last intcr-ccnsal pcriod, down to about 4.5 percent 
from a previous 6.5 percent, that houschold siles in rural Pakistan are 
generally smallcr than their urban counterparts. This ucnd is conuary to 
most third world countries and is accountcd for by the incorporation of 
extended family mcmbers and hclp in urban households. The small dif- 
ferential in rural and urban growth ratcs - 4.5 pcrcent vs. 3.1 percent 
respectively -and the largc rural population mean that the demand for 
fucls for cooking and lighting in the 4 mill~on urban and 12 million rural 
households promises to remain strongly biomass in ils origin in the 
decades to come. 

The predominance of low income households in the rural areas will 
accentuatc this pattern. Table 2, showing the income distribution by 
province in Pakistan for 1979, illustratcs thc relative distribution of 
poveny in urban and rural Pakistan. Nwrly half of runf houscholds in all 
provinces earned less than Rs. 800 pcr month, whercas only a third of 
their urban counterparts earned that littlc. The 1984 GNP per capita was 
$390 (World Bank 1985). These income constraints in the rural area 
strengthen the importance of biomass fucls which arc often accessible 
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TABLE 1. Estimated Urban and Rural Population Growth 
1972 - 1981 - 1985 

- (in millions) 
1972 1981 1985 (at)  

Province Urban Rural Urban Rural Urban Rural 
h j a b  9.18 28.42 13.05 34.24 14.72 36.83 
Sind 5.73 8.43 8.24 10.79 9.36 21.23 
MlrFP 1.20 7.19 1.70 9.4 1.86 10.37 
FATA 01 25 - - - - 
Baluchistan 40 20 68 3.66 80 . 4.38 
IFA 10 16 20 14 26 . 13 
Totals 16.62 48.72 23.87 58.23 27.00 72.94 
Households 3,725 9,705 4,229 12,156 
( I n k )  
Overall ~rowlh 3.0: urban growlh about 4.55'0 
Sourn: GOP 1985 and author's eslirnater. 

outside the monetary system in the form of firewood, dungcake and fod- 
der. However, it is also important to note that a large fraction of fuel- 
wood and dungcake is consumed by urban households for cooking pur- 
poses. We shall return to this point later. The 1979 Expenditure Survey 
shows a constant 5 to 6 percent of urban and rural household expendi- 
tures go to fuel and lighting. This level of expenditure compares to a sim- 
ilar pattern in 1971 and remains remarkably constant across an income 
range of nearly 30 to 1 (see Table 3). 

Fuel Flows 

According to lhe Household Expenditure Survey, '245 x lo6 gigajoules 
(GJ) were consumed annually in the domestic sector in 1979. Of this to- 
tal, over 82 percent was in biomass energy, principally in firewood but 
also in dungcake. Assuming an expansion by about 12 percent since 
1980 in the Pakistan economy, and a population increase of nearly 19 
percent, the total energy consumption for 1985 may be estimated at about 
619 x 10" GJs annually. The domestic sector accounts for only about 45 
percent of the total energy consumption in the counay, providing ample 
possibilities for substitutions, increased efficiency, and conservation. For 
although we have incomplete data on the relative fuel mix in households 
at present, sketchy and anecdotal evidence suggests that firewood has 
been the key, but not the only fuel source expanded to meet the needs of a 
growing population over the last several decades. As we shall indicate 
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,r TABLE 2. Income Distribution Urban and Rural by Province 
9 

Average Household 
Income Group Pakism 

'4 
JRs) Urban Rural 
up to 300 1.8 5.1 
301-400 -4.0 9.0 
401-500 7.3 12.2 
501-600 8.4 14.0 
601-800 17.0 22.7 
801-2000 48.0 33.4 
2001-2500 4.9 1.7 
2500-above 8.6 1.9 

Punjab Sind NWFP Baluchism 
Urban R d  Urban Rural Urban Rural Urban Rural 

2.5 6.0 .8 2.0 1 .8 4.8 1.1 4.4 
5.0 7.7 2.9 7.5 3.5 8.1 1.4 8.1 
8.7 12.7 4.8 11.6 8.1 9.8 5.6 15.1 
9.2 13.3 7.1 16.1 7.8 12.9 10.1 19.2 

16.8 22.3 17.5 25.9 15.8 21.9 18.1 19.3 
45.2 32.1 52.0 35.0 49.2 36.8 49.4 31.3 
4.8 1.7 5.0 1 .O 4.4 2.6 6.7 1.6 
7.8 1.9 9.9 .9 9.4 3.1 7.6 1.0 

Source: GOP. 1979. 
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TALBLE 3. Distribution of Household Exoenditure in 
Pakistan (in percent) 

Itan 1971-1972 1979 
Pakistan Rural Urhan Pakistan Rural Urban 

Food & IXink 55.0 57.5 49.4 50.8 55.0 46.3 
Clothing and 

Footwear 10.6 11.0 9.7 9.6 10.2 9.0 
House and Rent 7.7 5.7 17.8 10.0 6.5 15.4 
Fuel and Lighting 5.3 5.4 5.2 5.2 5.7 4.6 
Furniture & Fixtures .9 .9 1 .O 1.5 1.4 1.5 
Misc. 20.5 19.5 22.2 22.1 21.2 23.1 
Source: COP, 1979. 

later, the increase in dcmand for energy may also have been met by a di- 
version of manure from farmlands to houschold cookstoves and in a shift 
in cropping pauems to increasc fodder and agricultunl wastes as a cook- 
ing fuel. 

Rarher wide variations in thc consumplion of fucls arc found in rural 
as contrasted with urban areas and across region as well as by season. 
The average rural and urban diffcrenlial in pcr capita annual household 
energy use is 3.32 GJ in urban arcas as opposcd to 4.40 GJ in rural. The 
larger figure in rural arcas is atvibutablc parlly to inefficient combustion 
technoloj<ies. Provincial variations are cvcn larger. The urban house- 
holds of Sind Province consumed 2.9 GI pcr houschold per year and 
those in che rural NWFP 4.7. Seasonal variations in temperatures are 
also extreme in the largely arid climatcs of Pakistan. The average daily 
minimum in January is near or bclow zcro in much of the NWFP and 
Baluchistan, and 40 to 45 degrees C. in much of Sind and Punjab 
Provinces in midJune (Johnson 1979). 

Demand for Heating and Cooking Fuels in  
Pakistan 

Cooking fuels are composcd very largcly of biomass resources. Less 
than 10 pt:rcent of Pakistani households arc conncctcd with natural gas 
and perhaps an equal percentage can afford or tolerate keroscnc oil. The 
largest majority of rural houscholds cook with firewood, dungcake and 
agricultural residues. In addition, a sulprising fraction of urban house- 
holds also use biomass resources. As Table 4 indicates, the proportion of 
biomass fuels to the total encrgy in rural and urban areas is a b u t  90 and 
55 percent respectively. But in 1979 urban houscholds still accounted for 
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nearly 18 pcrcent of the fuel wood consumed, and 15 pcrcent of the total 
biomass. The generally highcr prices for biomass fuels in cities signifies 
an important source of competition for rural households. This competi- 
tion means that a larger fraction of rural household incomes must be de- 
voted to fuel on the one hand, and on the other, that greatly increased 
amounts of biomass fucls must bc mobilized. 

TABLE 4. Pakistan: Total Domestic Energy 1979-1985 
(GJs1yr.- est.) 

Rural Urban Pakism 
Averago pcr Average per Total 
Household Total Household Total (GJ x 10') 

Firewood 17.82 179.43 10.30 38.37 217.80 
Dungcake 
Charcoal 
Other Biomass 
Total Biomass 
Total Commer- 

cial Energy 
Total Energy 
Percent Biomass 
Energy P n  Cap 

Total Households 
(in W s )  6.4 10,069 6.0 3,725 - 

The evidence is inconclusive as to the source of new fuels to meet 
cooking dcmands for Pakistan's increased population since 1979. The 
Director General of Energy Resources (DGER, in the Ministry of 
Pemleum and Energy) reports that the fraction of commercial fuels to the 
total droppcd from 47 to 18 percent in the 12 years between 1970 and 
1982. Firewood appears to be chicfly responsible for making up the dif- 
ference in total energy flows, moving from 12 to ovcr 51 pcrccnt (GOP 
1980). Ambiguity ovcr this fact lies in the difference between rcponed 
harvest of wood in controlled arms of the country, and the imputed vol- 
ume of wood calculated on the basis of observed cooking practices. For 
instance, USAID estimates that something short of 6 million tonnes of 
wood were harvested from government and farm lands in 1980. On the 
other hand, the 1979 Expenditure Survey indicatesthat fuel wood pur- 
chased would amount to nearly 147 million tonncs. The larger figure is 
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derived both from the 1979 survey and from spot checks with house- 
holds in urban and rural areas. 

The difference by a factor of 25 is most probably accounted for by 
the "hidden" culling, thinning, and lopping of branches of firewood from 
on-farm tree stands. Forested areas cover less than 5 percent of 
Pakistan's national territory and are confined mainly in the northwest. 
Dispersed stands of trees are open to selective culling and thinning as are 
roadsicle stands recently planted by the Pakistani Forest Institute, pariicu- 
larly in the Punjab and NWFP. Also, not all wood harvested is reported, 
fuels are undervalued on the markct and in the 1979 survey, and recent 
spot checks conducted in the ficld suggest that households could erro- 
neously include some biomass such as brush and agricultural wastes as 
"firewood". Whatever the source of error, these findings confium what 
most energy analysts already know: despite the decade-long alarm over 
firewood depiction in the Third World, energy scatisties at the household 
level are appallingly imprecise. On the other hand, this large volume of 
harvested fuelwood bas not appeared to reach limits, at least as reflected 
in the price of firewood. Firewood prices have remaincd relatively con- 
stant in the context of the national economy, staying abreast with inflation 
since 1970. Price checks in the north, central and southcrn park of 
Pakistan on this mission confirm this trend. Thus, either fuel wood is 
kecping up with demand or alternative fuels are increasingly playing a 
role in houschold cooking. One such possibiliiy is h e  use of dungcake. 

Cattle manuire rcpresentcd the second most important form of 
biomass after fiucwood in the 1979 survey. Bccause it  is the cheapest of 
the energy forms available to households (averaging Rupees 0.5 per 
kilogram) and because it is easily available outsidc the monctary econ- 
omy, as well as for othcr reasons, dungcake forms the most flexible and 
an important "slack fuel for households. A 1980 estimate of biomass re- 
sources in Pakistan put dung at about 21 million tonnes pcr year, but the 
1979 sluvcy would suggcst that at least 70 million tonnes were consumed 
as cooking fuel alone in 1980. This rcprescnts a large fraction of the total 
potentially available, chlculated on the basis of 25 kilograms a day per 
animal (FGACS 1984). This would yield a total supply of 112 million 
tonnes per year, leaving about 40 million for on-land distribution. 
Naturally, the use of dung varies, as usual, with season, region, and in- 
come. For instance, h e  average household consumption of dungcake per 
month has a range of 10 to 1, comparing the rural Punjab with urban 
Sind, and 6 u, 1 within thc rural m a s  of the four provinces. It is interest- 
ing to note thai the use of dungcake pcrsists in cities, and by income 
group, rising as incomes rise. Some informants werc amazed that rural 
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householders who had been living abroad for decades would return and 
easily reassimilate the use of dungcake as a cooking fuel. 

Naturally, a 15 percent increase in livestock since 1975 represents 
one of the fastest growing fuels in the country. Accessibility to dung, of 
course, depends upon catde ownership and whether or not cattle are cor- 
ralcd (as in irrigated areas) or not (in the Barani, where only gathering 
fmm nighttime enclosures is easy). Use of dung also depends upon local 
anangements concerning ownership and rights of use. 

The large volume of dung uscd as fuel presents yet another possible 
opportunity cost in dung as fertilizer. Though dung is used by house- 
holds as a fuel, as we shall explore later, not using dung as a natural fer- 
tilizer and soil conditioner may represent a significant opportunity cost. 
The cost of fertilizer has risen quickly, increasing four-fold in the past 10 
years to about 4 rupees per kilogram in 1983 (GOP 1985). Fertilizers, 
including manure, are typically applied to cash crops, and more inten- 
sively on smaller farms. It is not hard to conceive of alternative strategies 
in which, for instance, foddcr crops might be promoted, as Saunders 
(1983) has suggested, to increase fodder production as well as use of 
possible fuels from agricultural wastes. 

Finally, except for cotton sticks in Sind Province (FGACS 1984). 
other agricultural residues play a nearly insignificant role as fuel. A quick 
calculation of the yields per hectare for cotton, rice and wheat (which 
range from about 1,000 to about 2,600 kilograms per hectare) would 
suggest that roughly a tonne of agricultural residues would be available to 
the average household each year. Whcthcr :hey are uscd as fodder or as 
fuel depends on individual fortunes and circumstances. Field observa- 
tions suggest that agricultural residues are probably more widely used 
than reported in the 1979 survey (Brisccc [I9781 shows that Bangladeshi 
villagers rely mainly on agricultural residues as cooking fncls.) 

The complexity of cropping patterns throughout the year, and c o n s  
quendy the shifting availability of agricultural wastes as fuels, is demon- 
strated in Figure 1. 

Environmental Concerns 

At this aggregated level of analysis, the use of biomass fuels in house- 
hold cooking docs not amuse concern for desenification and soil erosion 
as has been the case in othcr countries in West Asia, notably Nepal. 
Because a relatively small fraction of land area in Pakistan is devotcd to 
forestry, dcforcstation per se may not be as important as the issue of land 
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and resource rnanagcmcnt gcncrally. Bcsidcs, in recent years, planting by 
the Pakistan Foresky Institutc appcars to be cffcctivc in diffusing attacks 
on concenuated s m d s  of timbcr. Rather, an cnvironmcnlal problcm of 
possibly alarming, but unknown, proportions concerns the allocation of 
cattle manure as fucl, as opposcd to fertilizer. The question of optimal 
use of this natural rcsourcc rcmains opcn, and dcscrves further investiga- 
tion. Finally, an cnvironmcntal problcm of a diffcrcnt son, that of indoor 
air pollution due to the combustion of biomass in cooking, has already 
aroused international concern, as rcportcd by Berry (1983). Emissions 
from wood fircs can be at least 10 timcs grcatcr lhan particulates from oil 
and gas fires, and cause lung diseases - such as asthma, emphysema, 
and bronchitis - and be a carcinogen. Howcvcr, parasitologists discount 
thc possibility that parasitic discascs are spread by food handlcrs who 
also prcparc dung cakcs for fucl. Most human parasites are either species 
specific, rcquirc an intermediate host not likely to bc prcscnt, or, in the 
case of lcmus, are in thc fain environment anyway. 

ENERGY USE IN RURAL HOUSEHOLDS 

Wilh this aggrcgatc vicw of biomass cooking fucls, we now turn to a 
more disaggrcgatcd look at thc microcosm of houscholds. The focus of 
this section is on thc dynamics of fucls, intcrfuel substitution and fluctua- 
tions, and integration of fucl use into the suatcgics of survival in rural 
and urban houscholds. 

The Structure of Low-Income Households 

Although Pakistani houscholds vary widely by class status, religion, 
uibe and income, a fcw powcrful factors rcsuict opcrating style and en- 
ergy suatcgics Lo a few common pattcrns. Most low-income households 
arc cngagcd in share-cropping or tcnant farming of two to ten hcctarcs. 
Landlords supply water and in rcturn cxpcct one third of ihe harvest and, 
in some cascs, hcavy conuibutions of labor and sometimes handicrafts 
by females (Rauf 1978). Low-incomc houscholds arc subject to a suong 
code of rights and rcsponsibilitics, rcinforccd by Islamic law, which 
shapes thcir options and guidcs thcir dccision (Ishrat 1983). Thus, rc- 
sources of poor houscholds arc subjcct to significant constraints and de- 
man&. .- 

In a larger sense, low-incomc houschold production and dccision- 
making is inllucnccd suongly by unccrtaintics in factors or production. 
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Ample ethnographic and anthropological evidence suppons what might 
be called an uncertainty model u, describe household bchavior (Marris 
1973; Riiuf, 1978; Ishrat 1983; Campbell 1984). In this model, house- 
hold decisions are seen to slratcgically offset uncertainties - such as 
drought, rue, illness or other catasuophe - which may adversely affect 
their welfare. Thus, the rights and responsibilities of class and of Islamic 
law may be seen as reinforcing reciprocal obligations among kin, tribe 
and workmates and have the cEfccc of spreading risks of loss among a 
wider population. At the same time, peasant households are sometimes 
called "backward", "primitivc" or "ncar-s~ghtcd" for not adopting new 
technologas. In this sense thcy arc conscrvativc. But amplc evidence also 
shows that bchind thls conservative impulse arc rat~onal calculations 
which accept change when and if it docs not thrcatcn long term survival, 
regardless of the promise of short term gain. Novel idcas and tools are 
accepted as long as thcy funher ihc purposc oC houscholds. Fuel use and 
fuel substitutions are no lcss subjeet to his calculus. . 

Meals and Cooking 

Fuel gathering, food preparation and cooking rcpresent a signilicant frac- 
tion of household lime budgas in NWFP villages as rcporkd by Ishrat 
(1983). The dilily activity cycle usually includes chrm periods of cooking, 
generally lasting an hour to an hour and a half each; somctimes longer 
during winter months, fcwcr during Ramadan, and sometimes in- 
terspersed with spccial food preparation for festivals, wcddings, funcr- 
ais, and commefcial aclivilics. Women prepare fircs and mcals, starting 
in the early morning aftcr cow milking or animal fccding iTapplicablc. 
The morning meal usually consists of an unlcavcncd bread, tca, and 
sometimes lassi (yoghurt) or hot milk. Morning fircs are usually sct in a 
small, mobile, primitive stove, and somctimcs in a fixed corner stove 
(cooking technologies will bc describcd in grcatcr dcluil klow). AfQr the 
morning meal, young girls and other fcmalcs in the household gather 
cow manure for the making of dungcnkcs, which is usually done in a 
social circle outside the houschold compound ncar a drying wall. 

Later in the day, a midday mcal is prepared, consisting of the same 
unleavened bread: and fried pulses, vegctablcs and hoilcd rice. 
Frequently, during the late afternoon, bread is also baked in a special 
oven, so that S O ~ C ~ ~ ~ C S  two fires may be going at once in midday and 
early afternoon. Funher, if milk is being boilcd for preparation of ghee 
(or /assz>, a third firc will somctiincs bc alight at lhis time. The evening 
meal, before :;undown, is similar to chc midday mcal, but heavier, and is 
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served with tea and occasionally meat. These foods are prcpared in boil- 
ing water, or fried slowly in shallow pots. Generally speaking, Pakistani 
cuisine requires a low, long-lasting fire as conmasted to the brief but in- 
tense fire required, say, for "satay" in Indonesia. 

Gathering and Purcltasing Fuel Supplies 

Each of the major fuels - firewood, dungcake, and agriculwnl residues 
-offers different characlcristics in lcrms of price, availability, and ac- 
cessibility. Table 5 lists urban and rural monecary equivalents of the vari- 
ous household fucls. Although the dau arc probably under-reported, 

particularly for agricultural rcsiducs, it may give a more or less accurate 
description of the proportional spread among different agticullural 
residues. The relative time and monccary costs of lhcse fucls vary by sea- 
son, household fortune, and availability. Thus agriculwal figures are li- 
able to be inaccunte because they fail to account for these contextual vari- 
lions. 

Table 6 gives sample values for the three main fuels by weight, en- 
ergy value, and per meal cooking costs. With ihe exception of wheat 
straw, firewood and dungcakes are almost always more expensive per 
heat unit. The difference is, of course, lhe social value of handling, and 
the rather rapid burning time for low-density materials like dungcake and 
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agricultural tesidues. A dungcake will burn or smoulder approximately 
10 to 15 minutes in the summertime; an equivalent weight in agriculnurll 
residue, slightly longer; firewood, about three times as long. Still, the 
value per meal is much lower for dung. Further, dung and agricultural 
residues iue frequently available as "surplus", and are often outside the 
monetary system, meeting the characteristic need for flexibility in r e  
source expenditure important among low income households. The rela- 
tively low time costs of gathering these fuels extend the dimension of 
flexibility. 

Table 6. Monetary and Fuel Values of Common Resources 
RpslKg. KJsIRps 

Firewood .5 - .25  14-17 
Dungcake .3  - .6 
Fodders 

Khnli .I 
Corn .I 
Wheat Straw .I 

Residue 
Cotton .2 - .3 
Jawol .3 
Burheem .1 
Rice .5 

Densified Fuels .I - . 2  20-60 
BN's x 1.054 x 2.2 = KJKg divided by Rp./Kg = KJmp 

Firewood The steady price of firewood over the years, and the 
large stockpiles seen in madside markets and among Afghan refugee vil- 
lagers in the Punjab, are in apparent contradiction to an alleged fuel wood 
crisis in Pakistan. Fuel wood is, of course, more difficult to get now than 
in the past, and a peasant of 30 years in a small village near the NWFP- 
Punjab border reported having to double or triple the amount of time de- 
voted to fuel wood gathering as compared to 10 to 15 years ago. He now 
gathers along roadsides, from on-farm stands of wood, and from auc- 
tions held by the Pakistan Forestry Institute from culled frees especially 
planted along roadsides in the N W .  Much of the fuel wood is of very 
small diameter and difficult to measure in tams of thermal content or 
weight. About one day per week is devoted to fuel wood gathering. 
Elsewhere, firewood sells for about rupee 0.75 to mpee 1 per kilogram. 
Large inventories are found among Afghan refugee villagers on road- 
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sides, where they sell firewood harvested on concession from landown- 
ers in lhe Punjab. A rough average of about 2 kilograms per capita are 
burned per day in food prepmion. 

Dungcake Dungcake can be purchased for half or less the price of 
firewood, and sometimes less lhan the price of what straw as wcll. But 
most often, dungcake is "manufacturcd around household clusters by 
women working 60 to 90 minutes per day to gather and shape dung- 
cakes, place them on sunbathed walls, and collcct them after they have 
been dried. Wheat straw and other rcsiducs are rrcqucntly mixed in with 
the dungcake to improve its structural and burning characteristics. 
Because of its ease of accessibility, dungcake probably scrves to take up 
slack in fuel needs when firewood cannot be purchased. About 40 to 65 
dungcakes per day are burned by a rural household roughly in a one to 
three ratio by volume with firewood and residues. 

Agricultural Residues Residues are available in varying 
quantitics according to scason, region and livestock nccds. Cotmn sticks 
are important and second only to firewood in couon growing regions. 
Most peasants sell other residues only after cattle foddcr necds have been 
met. Thus, burheem, khali, and corn stalks sell from bctwccn Rs. 10 to 
15 per maund, if there is a foddcr cxccss on the farm. If cash is not 
needed, the residues can bc uscd as fuel. These, thcn, also constitute an 
element of flexibility in fuel-fodder-cash strategies of houscholds. 

In short, a mixture of fuels arc used in varying proponions accord- 
ing to availability, price and household fonuncs. It is not uncommon to 
see stockpiles of fuel for one or more houscholds in a rural villagc com- 
pound. Piles of fucls consist of small logs; branchcs and brush; dried 
grasses similar to, but unsuilable for, cattlc fodder; shrubs; and other 
agricultural residues. Piles of dungcake are also a common sight on tops 
oC houses or beside compound walls, or somctimcs kept in baskets for 
quick acccss indoors during cooking. 

Fuel Specialization 

The major household fuels are also keyed to specialized uses. Firewood 
carries the major load, and is uscd for "heavier" cooking purposes, such 
as the making of ghee, cooking vcgerables, and baking bread. Dung, on 
the other baud, is used for boiling water and milk, though not bread be- 
cause of the unCavomble flavor imparlcd by the smokc. Brcad is usually 
baked on the walls of open ovens, and thus is exposed to smoke from the 
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cooking fire. Charcoal and kcroscne are used very little, but sometimes 
found as a stancr fuel and for status purposes. In addition, extra amounts 
of charcoal and kcrosenc arc requircd Tor festivals, weddings, and funcr- 
als. 

Storage charactcristics of the fucls also afTcct their flexibility and 
utility. Low density agricultural wastcs and dungcakc are at a disadvan- 
tage in this rcspcct, as thcy havc a rclativcly high moisture contcnt. 

Poor ventilation and poor combustion chmctcristics of ~ r a l  housc- 
hold fucls result in the production of smokc, other combustion byprod- 
ucts, and odors which may or may not offend rural houscholdcrs. Recent 
evidcncc has bccn dcvclopcd to suggcst, howcvcr, that somc combustion 
byproducts, cspccially in poorly vcntilatcd arcas, arc thc cause of rcspi- 
raory disease, and possibly may be cxcinogcnic as wcll (Bcrry 1983). 

Cooking Technology 

Stove design and consuuction is handlcd almost cnlircly by fcmalcs, and 
stovc technology is remarkably homogcncous across the urban and rural 
houscholds visited. Thc smallest, most mobilc and flcxiblc cooking stovc 
is the 30 ccnlimctcr x 30 ccnlimcLcr x 30 ccnlimctcr, homcmadc, baked 
mud vc;scl rcscmbling a primitive crown, upon which thrce spires hold a 
pot, and thrce spircs pointing downward arc thc Icgs. A pocket bctwccn 
thc oppositc pointing spircs holds a burning surface about the size of a 
dungcake. Thcse stovcs can bc movcd around the house to shadc or sun 
or out of the rain or wind. 

A stovc of a similar function, but largcr and stationary, is usually 
found in the comer of the kitchcn or cooking shcd, or somctimes under a 
stairway lcading to thc roof of a simplc pcasant onc or two-room house. 
This cooking chamber is for "heavier" cooking, mcaning largcr pots and 
frying ~rcsscls. Corner stovcs both with and without flues are typical. 
Both stationary and mobile stovcs arc used at no more than 30 to 40 ccn- 
timcters above floor lcvcl. Adjacent walls and cciling arc covered with a 
thick black soot. Common folklore says that soot has a rcpellcnt cfTect on 
insccts. Some houscholds also rcportcd that dung smokc rcpcls 
mosquilos. 

A third commonly found cooking vcsscl is the brcad ovcn. Small 
oncs x c  frcqucnlly found in individual houscholds; larger ovens q e  hcld 
by compoundsof houscholds in cxtcndcd lincagc or fricndshipgroups. 
Brcad-baking scssions in collcctivc stovcs arc common mallcr, indl 
viduat versions arc fircd once a day or every other d j~. y for bak~ng .' of ': 
brcad. Bakcd brcad is somctimcs warmcd or hcatcd on the mobile stove 

/' 
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in a shallow pan. Less frcqucntly found arc kerosene and gas stoves, and 
sometimes cylindrical stovcs cspccially dcsigncd to bum agricultural 
residues. These arc morc common in the NWFP. 

The small carthcn mobilc and comer stovcs and smallcr bread ovens 
are typically madc on site, practically without cost. The woman of the 
household can make the small mobile stove in a matter of hours. Gas and 
kerosene stovcs are sold for bctwccn Rupccs 80 and 300. Bottles of gas 
require a deposit of Rupccs 1,500 to 2,000 with about a Rupces 50 refill 
charge for bottlcd gas whcn it is available. 

FUELS AND COOKING IN THE 
STRUCTURE OF HOUSEHOLDS 

The foregoing data and obscrvations on iucls and cooking technologies 
are illusirativc of thc impomt dcgrcc to which fucls and lcchnologics are 
adapted to the particular circumstances of rural houscholds. Household 
size, location and wcalth govcm thc powcr and ability to obtain and use 
various kinds of fucls. Urban houscholds follow similar pattcrns even 
though fucl quality, availability, and cnd use arc diffcrcnt in cities. 

Energy irr Urban Houseltolds 

The fucl use rcgimc in urban houscholds rcscmblcs that of thcir rural 
counterparts cxccpt that thc cuis~nc, fucls, and cooking technologics are 
more varicd. In this rcspcct, low income urban houscholds can draw 
from a widcr array of fucl types and arc ~nsulatcd somcwhat from sea- 
sonal variations in fucl availability. 

The supply of urban fucls is generally spcaking in thc monclized 
economy so that f'icwood, dungcakc, agricultural rcsiducs and cvcn dis- 
carded woolcn or cotton wastcs arc sold or uadcd in local markcts. This 
is not to say that scavcnging for fucls 1s unimportant. On thc contrary, 
numerous obscrvations wcrc madc of children and women scavenging 
fucls from local food markcts and bazaars. Packing crates, wrappings, 
cardboard, and othcr matcrials arc hand carried or dragged to thcir desti- 
nations. On the othcr cnd of the spectrum, kcroscnc and natural gas play 
an imponant rolc in citics. Fucls arc purchascd on a dally or wcckly ba- 
sis, with interfuel substitutions bcing cffcclcd as a function of income 
flow. Thus, 2.s in rural houscholds, dung and discarded matcrials are 
used morc fquc.?tly whcn economic times arc roughcst. 
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Fuels and cooking technologics are dedicated to specialized func- 
tions in urban houscholds just as thcy arc in rural areas. The same range 
of cooking stoves and fucl characteristics arc found in urban households 
with the exception that occasionally additional stovcs are found for com- 
mercial purposes. Frcqucnily this is a kcroscnc stove uscd to prepare 
snacks for sale at roadside stands. 

Finally, the generally highcr incomcs and strong conccnmted de- 
mand for urban fucl draws a large fraction of fucl resources out of the 
countryside. The concentration of fucls in local fucl markcts throughout 
urban arcas rcprcscnts a rcscrvior for cyclical variations in household 
fonuncs and cxtcmal conditions just as it raiscs thc price of fuelsfor rural 
houscholds. At the same timc, highly organizcd markcts for charcoal, 
firewood, dungcake, and more commercial fucls suggcst that economies 
of agglorncralion and scale may opcmtc in favor of U e  introduction of al- 
ternative fucls in urban arcas first. In addition, a morc pcrmissivc attitude 
toward womcn and things ncw suggcsts that marketing dcnsificd fucls 
may bc easicr to achicve in cities. 

Control of Fuels 

In both rural and urban houscholds, fucls arc controlled in accordance 
with the nccd lo mainlain flcxibility in choice of fucls, burning character- 
istics and cost. To a largc extcnt, rcsidual fucls - manurc and agricul- 
tural residues - arc ou~qidc the moncwy system, and thcrcfore suitable 
as vchiclcs to adjust to hard times and unforcsccn circumstances. In ad- 
dition, thcy arc produccd locally, and arc amcnablc to either fucl use, 
foddcr, or cash. In this light, the use of dung as fucl versus fcrtilizcr is 
one tradcoff houscholds makc, in a hiddcn calculus. 

Cultural factors modcratc this flcxibility. IL is c lar  that womcn play 
a central rolc in ihc gathcring and manufaclurc of fucls, and in thc pro- 
duction of cooking technology. At Ihc samc lime, culturd barricrs impcdc 
the frcc acccss of fcmalc mcmbcrs of thc houschold to markcts far from 
home. Thus, males carry out cash transactions for fucl wood and othcr 
commodities in thc largcr rcgional markc& Cross-cutting thc spccialixd 
and rather restricted rolcs of womcn is thc social status cmbodicd in ihe 
conccpts of "high-borns" and "low-borns". It is of rclcvancc to thc 
dcnsification proposal that rcstrictions on thc cnlry of fcmalcs into labor 
and comn~crcial markcts is complicated by subtlc culuual influcnccs over 
the idca of trade bctwccn "uncquals". In this conccpt, "high-born" 
femalcs ftxl social censurc against buying or using pcrsonal products - 
such as handiwarcs, and knittcd or scwn itcms - produccd by "low- 
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borns" (Rauf 1983). These status relationships may also apply to the 
exchange of fucls, especially in mrd areas. Thcrcfore, intervening in fucl 
cycles and fucl markets must take lhcse factors into account. 

PROBLEMS AND ISSUES OF 
ALTERNATIVE FUEL STRATEGIES 

The chief barrier in any inuoduccd fucl strategy, in Pakistan or any- 
where, will be to dcsign and tailor thc intcrvcnGon - the fuel, cooking 
technology, markcting, and ihc likc - to fit harmoniously with the ob- 
jectives and purposcs of thc houscholds using the fuel. In the case of 
Pakistan, the predominant fucls of fircwood, dung, and agricultural 
residues havc bcen "Iinc-luncd" ovcr many gcncrations of usc in order to 
meet multiple objectives. Frcqucntly thcsc objccGvcs include long tcrm 
survival, short tcrm gains, and frccdom from uncertainties and risks 
which thrcatcn to dcstabilizc or upsct a dclicatc balance in the houschold 
economy. In the case of rural houscholds, thc evidcncc suggests chat 
dungcake and agricultural rcsiducs scrvc as "buffcr" fucls which offer 
flexibility in thcir use not only as fucls but as foddcr, cash crops, or fer- 
tilizer. Rcccntly, it appcars bat dung cspccially and agricultural rcsiducs 
as wcll may have come to play a morc important role as humanpopula- 
tions outgrow availablc fircwood on ncarby farmlands. In rum, cooking 
technologies havc also bccn fine-tuned to accommodate availablc fucls, 
cuisine, and local materials. 

Thc introduction of dcnsificd agricultural wastcs would necessitate a 
complicated scries of adjustments not only in price and fucls, but also in 
cooking, the organization of houschold activities, and possibly the bal- 
ance of social powcr among classcs and scxcs. This is not to say ihat in- 
troducing ncw fuels is undcsirablc. On thc conuary, somc advantages are 
obvious: clmncr burning, longcr lasting, and more cfficicnt fucls, espe- 
cially in low incomc rural houscholds, may lcad to morc cfficicnt use of 
manurc as a fcrlilizcr, rcducc thc ptcssurc on fircwood, and increase iwal 
incomcs. Environmcntal hcalth cffccts may also bc positive. But altcring 
the stream of agricultural rcsiducs will rcquirc an effort to initiate this 
change and thcn study i s  conscquenccs. 

Acceptability 

The question of acccptability has thrcc main components. First is the ex- 
tent to which a plausible altcrnativc may bc dcsigncd to integrate 
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smoothly into slratcgics of inter-fuci substitutions, the prevailing cooking 
technologies, and social structures as they havc bccn dcscribcd earlier in 
this report. So little is known as yet about inter-fuel substitutions and re- 
latcd factors likc burning characteristics, useful cncrgy and h e  likc, that 
this pan of acceptability remains in question. 

A second component of acccpplability conccrns the socio-cultural re- 
action to a technological innovation per se. Docs the innovation itself rep 
resent an implausible notion or violate local custom or practice? Recent 
experience with tcchnological innovation in Pakisfm suggests a positive 
cnvironmcnt towards change. Rcccnt tcchnological innovations in 
Pakistan include new varieties of rice and whcat in h c  Green Revolution; 
on-farm biogas and solar cncrgy icchnologics, which havc bcen gcncrally 
well-reccivcd rural villagcrs in sclcctcd placcs: thc high efficiency 
"Lorena" cookstovc; and olhcr dcviccs such as hcrmoscs, radios, and so 
on inmduccd by a large cxpalriatc labor force working in the Middlc East 
and Europc. New lcchnologics pcr sc nccd not bc considcrcd a scrious 
obslaclc lo thc inlroduction of dcnsificd biomass as a cooking fucl. On 
lhe othcr hand, onc might ask why the high cflicicncy cookstovc has not 
diffused morc widcly among rural uscrs. Further rcscarch on his and re- 
latcd tcchnologics could hclp improve the prospcccs. 

Finally, local informants havc suygcslcd hat the packaging of dcn- 
sificd biomass may bc a kcy Lo its succcss. Thc concept of packaging has 
two aspects. First is to enhancc the social status of a ncw fucl by making 
it attractive, clean lo handlc, and easily idcntiliable. A second aspect or 
packaging conccrns the size, shape, and wcight of dcnsificd biomass, 
important dimensions in conncction wilh cooking tcchnologics. For the 
mobile arid corncr stoves dcscribcd carlicr, small cubcs or even disks of 
4 lo 6 ccnti~nctcrs thick and 10 to 12 centimctcrs in diamctcr would be 
two possiblc configwations dcsigncd to fit Lhc capacity and dimensions 
of thc most popular cookstovcs prcscnlly in use. Third, an alternative 
fucl suatcgy should possibly be accompanied by the introduction of a 
high efficiency cookstovc dcsigncd spccifically to burn these fuels. 
Furtf~er rcscnrch on this prospcct would also bc rcquircd. Scveral cxperi- 
enccs clscwhcrc in the world - World Bank projects in Indonesia, 
Burundi, Ethiopia - may havc applicability to the Pakistani case. 
Finally, packaging materials must bc durable, waterproof, probably col- 
orful, and ablc to SCNC as a firc slancr. 
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Transport of Residues 

Field observation and reports from informants suggest that the cross- 
hauling of agricultuml residues from farms to markct is a common feature 
of rural household operations, as is thc hauling of fuelwood from great 
distances. Tractors arc hircd for rupccs 14 per hour, oxcarts for less. 
These practices suggest that few if any problcms would be encountered 
in the physical transfer of rcsiducs to dcnsification locations, provided 
"transfer vehicles" for dcnsification units could reach within 4 or 5 kilo- 
meters of rural houscholds. Furthcr dctail on logistical arrangements can 
be workcd out afwr the mobility and capacity ~Tdcnsification equipment 
is established. * 

Ownership and Participation 

Participation in the operation and maintenance of local, small scale densi- 
fication units would seem plausible undcr a dcccntralizcd smtcgy. Given 
mobile and largc scalc insfallations, this participation and ownership be- 
comes more complicalcd and possibly not fcasiblc. Aside from local la- 
bor hircd to operate and mainfain equipmcnt, a panicipatory scheme or- 
ganized around what might be callcd "fucl coopcrativcs" could help to 
organizc and channcl thc wansportation of agricultural rcsiducs into 
assembly sites for dcnsification. The analog at prescnt is the uansport to 
markct of cxccss foddcr and agricultural rcsiducs for sale in small town 
fodder markcts. Coopcrativcs appcar to have a mixed record in Pakistan. 
Many coopcrativcs arc rcgistcrcd as active organizations but appear to 
have fallcn into dormancy in ~ h c  rcccnt past. The function of a "fuel co- 
operative" would be to circumvent thc complctc moncti7ation of fucl cx- 
change, enabling farmcrs to rcccivc crcdits for agricultural waste dcliv- 
crcd at a dcnsification site. Crcdits could then be cxchangcd for fuel bri- 
qucts on the spot. Whatcvcr the organizational modc, the focus of the 
participatory swatcgy would bc to incrcasc thc cmphasis on agricultural 
rcsiducs as fucl, support educational acdvitics to incrcasc cncrgy aware- 
ness, promotc efficiency, and give incrcascd cmphasis to the bcncfits of 
using manure for producing fucl. 

Economics of Fuel Substitufion 

The foregoing analysis -taking into account the obscrvcd quanlitics of 
fuel and thcir rcspcctivc valucs, as rcportcd in Tablc 6 - suggcsts that 
the prcscnt cost of preparing mcals in rural and urban houscholds ranges 
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from rupees 3 to 6 per meal for fuel. Preliminary calculations suggest that 
this price could be cut in half with densified fuels. The unknowns in this 
conclusion have not only to do with productions costs, especially 
packaging and distribution, but also with the value households assign to 
flexibility in the use of dungcake and agricultural residues for cooking. 
The monetary values reported by households for residues and fodder 
range from rupees 10 to 15 per maund (although reaching 120 
Rpslma~tnd in winter), or about rupecs 0.1 to 0.15 per kilogram. In 
Table 6, the cost in 1985 rupees by weight and energy value are pre- 
sented for a wide range of cooking fuels, fodders, dungcake, and 
residues. Thus, the attractiveness of alternative densified fuels depends 
upon the as yet unknown strategic calculations by households, giving 
more and less weight to flexibility, hedging bets, and the need to main- 
tain and serve social networks of exchange. In any case, the cost and 
utility of allcrnative densified fuels must fit into this social and economic 
valuation system. 

Strictly on cconornic grounds, and by chis is meant taking into ac- 
count only monetized cost, dcnsified fuels from cotton sticks and rice 
husks c o ~ ~ l d  be produced at bctwccn rupees 0.1 and 0.2 per kilogram. 
This rcprcscnts bctwcen 40 and 60 kilojoules pcr rupee, a good value in 
comparison with other fuels. Adjusting downward this energy value to 
take into account (he cost of uansponation and packaging, the cost to thc 
consumer could pcrhaps be 20,000 to 30,000 kilojoules per rupcc, com- 
petitive with firewood and dungcake. An additional advantage of dcnsi- 
ficd fuels would be improvcd cooking characlcristics. particularly longer 
and more even burn times, and if packaged correctly, higher efficiency to 
fit present. or newly designed high efficiency cookstoves. 

In addition, the economics of the use or householders' lime would 
appear to bc favourable, because the ovcrall time costs of gathering and 
preparing uaditional fuels would be reduced, and the economics of har- 
vesting and selling residues and purchasing fuels could be integrated into 
routines already established. But again, the costs of time are multidimcn- 
sional. Social value attached to women's circles during dungcakc produc- 
tion, for instance, is rcrninisccnt of the social function of laundering in 
other societies, in which improved individual laundering units were re- 
jected because the new technology disrupted the valuable social function 
of gossip, news exchange, and Lhe general acculturation carried on dur- 
ing collective work. It is difficult to predict how the marginal value of 
time might be calculated by households. At the moment, expcrt infor- 
mants guess that the most important use or time in the daily household 
time budget is attachcd to laundcring and cleaning. After that, socializing 
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during or afw work comes sccond. But thcsc judgmcnts and others nced 
to be tcstcd on an empirical basis. 

Finally, as mcntioncd carlicr, thc economics of dcnsificd fuels will 
be heavily influcnccd by thc substitution cffccts of fucls. Thus, the intro- 
duction of dcnsificd ricc hulls might not only substitute for agricultural 
rcsiducs - the houscholdcrs' gaining profits in the sales or use of 
residues as fodder rather than as fuel -but might also substitute forcat- 
tle dung, which would be anolhcr polcntially powcrful influence. If den- 
sificd ricc hulls or othcr rcsiducs wcrc to subslitutc for dung, then in- 
creased production of foddcrs, cash crops, or staplcs might also be ex- 
pected. This would bcncfit local houscholds cithcr in cash income from 
salcs or incrcascd foddcr for livestock. 

Summary 

Allhough the economic and financial aspects of dcnsification of rice hulls 
and othcr rcsiducs appear on thc surlhcc to be favorablc, significant 
unccrointy still surrounds ihc sccio-cultural aspccts of dcnsification. At 
lhc ccntcr of this unccrtainty is thc rcaaion of pcasant and urban house- 
holds to ncw fucls and ncw tcchnologics, thc convcrsion of traditional 
"frcc" fucls into commcrcial and monctizcd circulation, and thc possible 
decrease in flcxibility for coping with unccrtaintics in household opcra- 
tions. In some ways, fucl supplics could bc stabilized much to the advan- 
tage of pcasant houscholds, particularly if lhcy arc chcapcr. On the othcr 
hand, bringing fucls into commcrcial channcls not only limits frccdom in 
household opcrations, it also may dtcr cslablishcd pattcrns for womcn in 
fucl making, purchasing, and social rclationships. All of thcse factors 
must bc cxplorcd empirically, in an cxpcrimcntal projcct, bcfore large 
scalc opcntions arc attcmptcd. 

CONCLUSIONS AND 
RECOMMENDATIONS 

This brief study concludcs that dcnsificd biomass fucls arc an attractive 
possibility as an altcrnalivc to fircwmd and agricultural rcsiduc fucls for 
low income urban and rural houscholds. Published data and pcrsond ob- 
servation suggcst that prcssurcs on fucls, particularly biomass fucls, arc 
increasing, and hat houscholds rncet thcsc prcssurcs using a variety of 
stratcgics in which flcxibility and intcrfucl subslitutions arc important. 
Thc audy also concludcs lhat the dcplction of cattle manurc from f m -  
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lands may bc proportionately morc scrious than forcsUy dcplction. Two 
thirds o;T caule manurc appears to bc divcrtcd into houscholds for cook- 
ing; application of a substantial fraction of this prcscntly divcrtcd dung 
could result in significant bcncfits through the incrcascd flow of caule 
fodder trr cash into houscholds. Rcsiducs from agricultuml production 
represent the olhcr main source of flexibility in fucl supply, and on this 
count as wcll, dcnsification of kcy wastcs, notably cotton sticks and rice 
hulls, has the potential to improve thc costs and bcnclits of fucl cycles in 
low income houscholds. 

Urban houscholds rcprcscnt a form of cornpctition for rural fuels 
bat makcs lil'c mughcr for pcirsan~~. But ihc conccnwation of fucls, mar- 
kcts, and capical in citics, logcthcr wilh othcr factors, may make rcorga- 
ni7;ltion of fuel flows and markcting casicr to achicvc in cities than in ru- 
ml areas. 

On balance thcn, thc largest unccrtaintics surrounding dcnsification 
as an cncrgy altcmativc arc those having to do with the operation of the 
houschold - fucl substitutions, thc rolc of women, usc of individual 
time, and in gcncd thc swucturc and slratcgy of household opcrations in 
rural and urban arcas. On thcsc and rnorc technical points - thc cffi- 
ciency of fucis, thcir burning characlcristics. thc acccp~ability of new 
techniques and technologies, seasonal variations and othcr factors - 
many moxc &la nccd to bc collcctcd. 
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NOTES 
1. The data upon which this analysis is based were gathered in the 
course of fieldwork in Pakistan, including visits to the towns of 
Islamabad, Peshawar, Mardan, Charsada, Lahore, and Karachi. 
Numerous household interviews wcrc conducted with the assislance of 
Anwar Iqbal of the Department of Anthropology, Quaid-i-Azam 
University in Islamabad. Excellent lcchnical assistance and advice on ru- 
ral households was providcd by Mr. Iqbal and his associates in ihe Fepra 
(Nutrition) Projcct of Allama Iqbal Opcn Univcrsity in Punjab. Visits 
were made also to numerous low-incomc households in Lahore with the 
assistance of Miss lram Absar, nulritionrst wrth UNICEF, and in Karachi 
with the assistance of Miss Quratul Ain, also of UNICEF. Altogether 
somc 25 households or fuel markets wcrc visitcd in urban and rural areas 
of three provinces in Pakistan. Data wcre also recovered Cmm interviews 
with public officials in the cnergy sector as well as from numerous doc- 
uments available at  the Quaid-i-Aram University, the United Nations 
Library, and the USAID Library, all in Islamabad. Intuvicws wcre also 
conducted with technical personnel at USAID, che World Bank and at the 
University ofCalifornia in Bcrkclcy and Davis. 

2. This is making conservative estimates of encrgy values for a unit 
wcight of wood - 500 kilograms per cubic meter, and 17.8 gigajoules 
(GJ) per tonne. 
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IV. WOMEN AND NATURAL 
RESOURCES 



THE IMPACT OF 
AFFORESTATION ON WOMEN: 

THE DEVELOPMENT OF 
MARGINAL LANDS AND 

FEMALE FODDER 
COLLECTORS IN PAKISTANz 

Carol Carpenter 

INTRODUCTION 

Womcn have a virtual tnonopoly ovcr 111c livcstock production ponion of 
small farm operations in Pakistan. This mcans that thc salc of animal 
products is an impormt sourcc oC i'ncolnc for many rural women. This 
source of income is dcpcndcnt on thc availability and quality of fodder. 
Yet foddcr availability is mcly considcrcd by dcvclopmcnt cffons aiming 
to transform agriculturally-marginal (but foddcr-producing) land into 
wood lots or f o r ~ s t . ~  Forcstry projccts in Pakistan, and in countries 
where womcn arc similarly linkcd to livestock, must include substantial 
fodder-producing cotnponcnts to gain thc support of wonlen for af- 
foreslation clforts. This papcr dcscribcs thrcc diffcrcnt pattcrns of live- 
stock production in Pakistan and thcir implications for thc afforestation of 
foddcr-producing land. 

LIVESTOCK PRODUCTION AND 
WOMEN IN PAKISTAN 

The primary economic activity of womcn in rural Pakistan is livestock 
production. Womcn in all thc diffcrcnt agro-ecological areas of Pakistan 
spend approximately forty pcrccnt ofcach working day on livestock pro- 
duction activities: 41.38 pcrccnt in thc irrigated portions of the Sind and 
Punjab, 40.3 pcrccnt in thc rainfcd portions of thc Punjab and Northwest 
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Frontier Province (NWFP) and 40.91 percent in the deserts of 
Baluchism~ and the Sind. The average amount of time women spend on 
Livestock activities each day is five hours (See Appendix for detailed fig- 
ures). As a pregnant woman carrying a load of fodder said: "I have to 
feed the animals, for our livelihood depends on them. We have to take 
more care of our animals than our children" (Khan & Bilquees 
1976:259). In less pcrsonal tcrms, livcstock provide draught power, 
transportailon, milk products for the household diet and cash sales, and 
dung for fuel and fertilizer. 

Input: Fodder 

Women in Pakistan are typically responsible for providing the essential 
input for livestock production: foddcr. The collcction, cutting, carrying, 
and processing of fodder are women's work all over the country. 
Womcn oflcn graze animals as wcll, or indirectly control grazing carried 
out by thcir.childrcn. 

The economic impomncc of foddcr cannot bc undcrcstimated. When 
foddcr and forcst compete, fodder usually wins. As Mohammad Rauf 
(n.d.) writes of hilly Hazara District, NWFP, "the existing land use pat- 
tern of the guzara forest owners c~nphasizcs grazing and fodder produc- 
tion rathcr than trcc growth." Thcsc districts are characterized by a com- 
plex tradition of rights to forcst products, including tenants' rights to 
fodder from individually-owned (malkiat) land, villagers' rights to com- 
monly-owned (guwra) grazing lands, and a variety of usufrhct rights to 
protected and rcscrvcd state loresk. Thc baulc betwccn grass and tree, 
and livestock producer and forester, is ccnturics old in thc hilly disEicts 
of Punjab and thc NWFP: forcstcrs and rural womcn opcnly describe 
each other as thieves. 

To the rural people of Pakistan, fccding livcstock is more.important 
than educating girls. womenin thc irrigated Punjab say lhcy do not send 
their daughters to school bccause thcy cannot bc spared from fodder col- 
lecting; as one woman said, whcn girls start rcading books they do not - tend the animals (Khan & Bilquecs 1967:247,249). 

Output: Milk 

Women in Pakistan arc typically responsible for the outputs of livestock 
production, cspccially,milk and dung. Milking, and thc processing of 
milk by churning and cooking into yogurt and ghce, are women's work. 
A farmer from a hilly district (Murrcc) of thc Punjab said that forty pcr- 
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cent of thc pcople in the hills have milk buffalms and the other sixty per- 
cent buy milk from them. Milk is important m the ~ural economy, and in- 
deed to the economy of Pakistan: in 1984 and 1985 Pakistan imported 
520 million rupees worth of milk and milk products. Because of this 
strong and growing market, the private scclor in the country has lately 
shown increased interest in milk procurement and processing (Economic 
Adviser's Wing 1987; Agricultural Statistics of Pakistan 1986). 

Output: Dung 

Women in Pakistan arc also responsible for anothcr important product of 
livestock production: dung. Collecting dung and proccssing it for use as 
fuel or fertilizer is womcn's work. Dung is one of the most important 
fuels in Pakistan. And it is widely uscd as a fcrtilizcr, especially on the 
rainfcd farms of the Punjab and NWFP. Here agriculture dcpcnds on 
manure to sustain the production of fruit and nut trccs, corn, and pota- 
tow: close to one half of the orchards, 39 pcrccnt of the maize farms, and 
70 percent of h e  potato farms in h c  rainfcd district of Rawalpindi, for 
example, use only manurc lo fcrtilizc (Pakistan Ccnsus of Agriculture 
1980). Field interviews in Murrce district suggcst that dung is collected 
by womcn and children; stored wet, and cvcn sold, exclusively for use 
as fertilizer. 

Most of the milk and dung produced by womcn is used on thcir own 
farms, but surpluses are sold. Womcn typically makc dccisions abour 
how much milk to consume and how much to scll, and similarly about 
how much dung to burn, use as manurc, or scll. Womcn scll surplus 
milk and dung locally, to customcrs who an: typically othcr womcn. In 
rainfed Punjab and NWFP, for cxamplc; 94 pcrccnt of wotncn scll ani- 
ma1 products to fcllow villagers (Frccdman & Wai 1988:4). Livcstock 
production is onc of h c  fcw arcns of thc cconotny wl~crc all inputs and 
outputs traditionally flow through womcn's hands. In rainfcd arcas, 
cighty to nincly pcrccnt of thc womcn who tarn incolnc from salcs of 
livcstock producu havc decision-making authority ovcr this incomc 
(Frccdmun & Wai 1988:4). Any impact on livcslock produc6on thus has 
a dircct impact on chc acdvitics and incomc of rural womcn in Pakistan. 
Gcncrally speaking, if grasslands arc convcrtcd to forest the cost of lost 
foddcr is going to bc paid primarily by womcn: it is womcn who will 
havc to walk farthcr to accomplish an activity lhal is alrcady taking up a 
largc pcrccnlagc of thcir timc, and womcn whosc incomc will diminish as 
thcir milk animals bccomc lcss producdvc. 
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PATTERNS OF LIVESTOCK 
PRODUCTION 

There are three different patterns of livestock production in Pakistan, 
with different implications for the development of grasslands and the ef- 
fects of such development on women. 

The Pastoral Pattern 

The fist partern is pastoral, and is typified by the Baluch, a nomadic or 
semi-nomadic tribal pcoplc found in descn Baluchistan and in the Sind 
west of the Indus. In this pattern some agriculture occurs, but the rural 
economy is primarily based on livestock production. Agricultural land is 
less important than grazing land, and the pcople follow their herds to the 
latter even if it mcans abandoning the former. 

In this pattern, women do not have the monopoly over livestock that 
they have elsewhere: the labor of raising livestock (and that of whatever 
agriculture does occur) is typically dividcd between men and women, 
with the particular division of labor varying by tribe. Herds are typically 
g r d  by mcn rathcr than stall-fed by wopcn, though women may graze 
smallcr animals. As shown in Figure 1, the bulk of women's work in 
this pattern is invested in milk production and processing, rather than the 
pmvision of foddcr. 

The Rainfed Agriculture Pattern 

The second pattern of livestock production is typical of the rainfed agri- 
cultural areas of the Punjab and NWFP. In this pattern agriculture is cul- 
turally more important than livestock production, though livestock are 
essential and may be more important economically than crops. Mcn are 
responsible for agriculture and women for livestock raising, but the two 
are interdependent. 

In this pattern, land is put into agricultural producuon wherever there 
is sufficient soil and water, but there is ample land that cannot be culti- 
vated left over for fodder production. Grazing and fodder-producing ar- 
eas tend to be circumscr~bcd and scparatcd from farms. In the hilly d~s-  
tricts of the Punjab and NWFP, [or example, several patterns occur: 
grass belts of commonly-owned land may ring hill villages, separating 
them fmm tho forest; small tracts of grassland may occur inside the for- 
est, often in ravines or old landslides, and especially on hill and moun- 
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taintops: or the bottom slopes of a hill may be cultivaled and the upper 
slopes used for grazing. Though some animals arc grazed, stall-feeding 
typifies this pattern: womcn cutting fodder or carrying huge bundles of 
fodder on their heads y e  common sights in rainfed areas, an 0bse~ation 
supported by Figure 2. 

In the rainfcd arcas of the Punjab and NWFP, agriculture and live- 
stock production are inlcrdepcndcnt: agricultural production depnds on 
manure, and milk production depends on fodder crops, wecdings, or 
crop residues. As explained in a recent study by Jim Freedman and 
Lokky Wai, 

Crop and animal production cannot be considered as scparate 
systcms; they both sustain the household and they sustain each 
other. The maintenance of this systcm, or the interfacc between 
the two syslcms, is fundamental to the viability of the entire 
farming system. (Freedman & Wai 1988:16) 

Frcedman and Wai (1988:16) point out that the need to provide fod- 
der for animals "strongly influences cropping strategies," using as cx- 
amplcs the thinning of maize for fodder and the inlcr-cropping of whcat 
with rapeseed. The interdependence of livestock and agricultural produc- 
tion in rainfed areas has important consequences for any development 
stralcgy that decreases the supply of fodder; that is, any strategy that has 
animpact on livestock production will also have an impact on agricul- 
ture, and vice-versa. Freedman and Wai (1988:16) also demousmlc that 
women are primarily responsible for maintaining the interface betwecn 
livestock production and agriculture: it is womcn who harvest crop fod- 
derand take it to the animals, and womcn who collcct manure and take it 
to the fields. It is clear that any development strategy that has an impact 
on women's productivity will have an impact on men's as well. 

In many parts of rainfcd Punjab and NWFP, livestock production is 
economically more important than agriculture. High population has fng- 
menled small farms, leading to male out migration and thus an acute labor 
shortage for male agricultuml work.1n lvrurree district, for example, only 
14 percent of the primarily male labor force isemployed in agriculture, 
while 70 percent work in service industries or in the armed forces, 
mostly away from their farms in the hills. Women and children typically 
remain behind, and as a result women's work - livestock raising - is 
increasingly important, to the point where hill forests are being over- 
grazed. In the areas studied by Freedman and Wai (1988:4), animal 
products sold by womcn contributed an average of 13 percent of total 
household income, while the sale of cmps averaged only 10.8 percent 
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The Irrigated Agriculture Pattern 

The thud pattern of livcstock production, typical of the irrigated areas of 
the Punjab and Sind, is a combination of the fin1 two. In irrigated areas, 
the subsistence of marginal farmers and the landless often dcpends, like 
that of the nomadic Baluch, on grazing livestock. The economy of farm- 
ers with sufficient land, on the other hand, like that of the rainfed farmers 
of the Punjab and NWFP, emphasizes agriculture supplemented by stall- 
fed livestock. 

Irrigation can thus bc dcscribcd as a split economy, in which 
landowners and the landless pursue two different economic patterns. 
This split is associated with the caste system, especially in the Punjab: 
landowners in irrigatcd a r w  typically belong to farming castcs that were 
sculcd in the area whcn it was first opcncd up to irrigation, while the 
landlcss arc oftcn mcmbcrs of service or tenant castes. This division is 
also historical: today's landlcss are oftcn descendents of janglees, indige- 
nous inhabitan& of the area who wcre pastoralists before irrigation. 

Irrigation Cavors the economy of the landed and puts pressure on that 
of the landlcss. It allows those with enough land to intensify both 
agr~c-ltural and livcstock production, by stall-feeding their animals fod- 
dcr crops. Bccausc livestock raising is intensified, the women in these 
families of~cn work hardcr than their sisters in the rainfed Punjab and 
NWFP. 

But if irrigation intcnsifics livestock production for the landed, it 
makcs it problcmatic for those without sufficient land to grow fodder 
crops. Irrigation rcduccs thc amount of uncultivaied land available for 
grazing, somctimcs lcading to the ovcrgruing of commonly-owned 
grasslands. The landlcss or marginally-landcd people in irrigated areas, 
men and womcn, typically supplcmcnt livcstock production with agricul- 
tural wage labor, a pattcrn also found in pastoral Baluchislan and Sind. 
Tenants bargain for the right to cut grass and weeds for fodder in their 
landlords' cultivated ficlds, and to purchase their landlords' crop icdder 
at concessional rates (Khm5& Bilquccs 1976:242). 

The data for Figure 3 combincs a Punjab tenant's workday with 
survey data on all classcs of womcn in irrigated Sind; further research 
will bc required to undcrsmd how the diffcrcnt livestock production pat- 
terns of thc landcd and thc landless affect womcn's work days. It is evi- 
dent that both landowners and the landlcss devote a significant amount of 
timc lo providing foddcr. In a 1966 study in the irrigatcd Punjab, for ex- 
ample, twenty pcrccnt of the women studied spent more than two hours 
cutting foddcr during the sowing season, and more than four hours dur- 
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ing the harvesting season; another thiiy percent of the women spent one 
to two hours cutting fodder during the sowing season, and two to four 
hours during the harvesting season (Saeed 1966:27-28). 

Before the extensive irrigation system of the Indus was developed, 
the emphasis on livestock over agricultural production probably typified 
most of E'akistan. Historically, rural women probably took over livestock 
farming ;IS it became secondary, that is, as agriculture - often thanks to 
irrigation -became the primary economic activity, and livestock moved 
off the land and into stalls. In the Punjab, the transition from livestock to 
agriculture was unshcred in by the introduction of irrigation. As Seemin 
A. Khan and Faiz Bilquces explain, 

An immediate conflict arose between the local inhabitants, jan- 
glees, and the new sculers, abadkars. The local inhabitants were 
mainly pastoralists who allowed their ca lk  to roam the country- 
side. They strongly resisted the settlers who opposed open 
grazing that desroyed their crops. Law and authority were on 
the side of the new settlers. The resistance of the janglees even- 
tually gave way and the land was brought under cult~vation. 
(Khan & Bilquces 1976: 238) 

Khan and Bilquccs dcfine janglees (1976:238f) as "cattle-breeders 
and land owners" who, like the Baluch today, "drd random cultivation 
with the aid of rain ~ a t c r . " ~  

It is inlcresting to notc that, according to Khan and Bilquees (1976: 
257). milking is considered to be a women's job in the setUcr's commu- 
nity, while women in the janglee community "are not allowed to milk be- 
cause it is considered improper for a woman to touch a cow's teats."' 
The pastoralistjanglees reserve milking for men, as a sign that livestock 
production is a male activity. In areas where irrigated agiculture predom- 
inates, in tmtrast, it is typical to have the act of plowing reserved for 

8 
men. 

WOMEN AND LIVESTOCK 
PRODUCTION: 

THREE PATTERNS COMPARED 

In Figure 4, the percentages of time women invest in the three main ac- 
tivities of livestock production are compared for the three different pat- 
terns of livestock production. 
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Pastoral Irrigated 

Figure 4. Women & Livestock Production 
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In pdstoral Baluchistan and Sind, whcrc the rural economy is based 
on livcsldck production, womcn spcnd much morc timc in milk-produc- 
ing acti~ritics than thcy do in agricultural areas. Sincc men are primarily 
rcsponsiblc for grazing animals, womcn in pastoral areas spend the least 
limo collecting foddcr. Sincc dung is not nccdcd for crop manurc, and 
bccause h i n g  makes dung impractical to collect, no timc is spent on 
collcctine dune. ., 

~ou;(en in rainfcd Punjab and NWEP spend morc timc than womcn 
in irrigatcd arcas collccting and processing dung, which is essential to thc 
productivity of thcir agriculture. In rainkxl area, womcn spend less timc 
collccting foddcr than thcy do in irrigatcd arcas, a fact that is probably 
duc to thc rclative availability of uncultivatcd, fodder-producing lands. 

In irrigatcd Punjab and Sind, whcrc livestock production is cithcr 
intcnsilicd or undcr prcssurc dcpcnding on a household's acccss to land 
and foddcr, womcn spend much marc timc collecting foddcr than thcy do 
in any oth& area. 

SUMMARY 

The fact ihat womcn arc highly involvcd in livcstock production has im- 
ponant implications for the dcvclopmcnt of foddcr-producing lands. It is 
immcdiatcly clear that women's economic position can bc significantly 
improvcd by improving thc main input to livestock production: foddcr. 
Rcaching womcn with cxtcnsion advicc about livestock could also havc a 
significant impact on thcir livcs. Thcse conclusions arc shared by 
Frccdman and Wai: 

lncrcasing thc rcsourccs and skills that are available lo womcn 
for livcnock production should significantly augment house- 
hold incomc; it should also augment the amount of incomc ovcr 
which womcn, thcmsclvcs, cxercisc conuol; ... it may also help 
to makc acccss to rcsourccs and decision-making authority morc 
equilablc among Family mcmbcrs and thcrcby make it possible 
for womcn to havc morc conuol ovcr thcir own destinies. This 
may rcsult in wolncn availing thcmsclves of morc health and 
cducational scrviccs ... if not for thcmsclvcs, then for their fe- 
male offspring. (Freedman & Wai 1988:3) 

It is also immcdiatcly clear that foresuy projects planning to plant 
uees on land that is now producing foddcr or king used to graze livc- 
slock must work wilh womcn if thcy are to succeed. 
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The particular implications women's involvement in livestock pro- 
duction has for the dcvclopmcnt of fodder-producing lands will differ de- 
pending on particular patterns of production. F k t  of all, among pastoral- 
ists, mcn and womcn will be equally affected by limitations on their 
grazing land, which thrcatcn their joint livclihood. 

Secondly, in arcas of rainfed agriculture, men's and women's inter- 
esls in foddcr-producing lands may differ. For example, men may favor 
raising trees as a cash crop to the exclusion of fodder, while women fa- 
vor continued grass production. Even if men and womcn think their in- 
tcrcsts differ, however, the close interrelationship between livestock and 
agicultural production means that anything that causes a decline in one 
will affcct rhe other. 

Thirdly, in arcas of irrigated agriculture, the landless and marginal 
farmcrs will bc more affccted by foddcr shortages than those with suffi-' 
cicnt land to raise foddcr crops. Like pastoralists, landless men and 
womcn will be equally affcctcd. Any development of commonly-owned 
grasslands that furthcr reduces thcir access lo foddcr threatens their al- 
ready-marginal livclihood, and increases thcir dependency on fodder 
crops and agricultural wagcs from the land-owning minority. 
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NOTES 
1. This article is loosely based on a July 1987 repon ent~tlcd 'Women's 
Participation in Project Activities', which was prepared with the help of 
Dr. Riffat Sardar, under a Ronco Consulting Corporation conuact, for 
USAID Pakistan's Forestry Planning and Development project. The 
author alone is responsible for the ideas contained in this article. 

2. This; article is mainlv concerned with the effects of afforestation 
projects on women, but the same effects result from projects that aim to 
make marginal lands agriculturally productive. 

3. Figure 1 data is estimated, partly from data on a similar people in 
Iran (Hnnte & Sultana 1984: Pastner 1982; Shashahani 1986). See 
Appendix for details. 

4. Figure 2 is taken from data appearing in Ishrat 1981. On rainfed 
NWFP, see also Rauf (n.d.:137-149). See Appendix for details. On 
rainfed I'unjab and NWFP, see Freedman & Wai (1988). Freedman and 
Wai give two very different sets of time estimates, one concerning a sin- 
gle (remembered) workday's activities, and one concerning annual aver- 
ages. The average of these two charts (dividing the annual figures by 
365) are nearly identical to Ishrat's figures for fodder, milk, and dung-re- 
lated activities, that is, 2.6 hours for fodder collection (22% of workday), 
and one hour each for milk and dung-related activities (8% of workday 
each). 

5. The figures for Figure 3 are averaged from data appearing in Khan 
& Bilquees (1976: 261) and Qadri & Jahan (n.d.:214l). See also, on ir- 
rigated Sind, Abbasi (n.d.), and on irrigated Punjab, Saeed (1966). See 
Appendix for details. 

6. In Saeed's 1966 study of the irrigated Punjab, the janglees were of 
the Baluch cast. 

7. Saeed's 1966 study (p.23) notes that the janglee Baluch-caste 
womcn milk animals less often than women of othcr groups, but that 
their participation is still very high: 74 percent compared to 88 percent. 

8. See Es t r  Boserup (1970:24-31). Boserup notes that plow cultiva- 
tion (as opposed to shifting cultivation) is charactcrizcd by malc labor and 
thc veiling of womcn, who contribute mainly to harvesting and the care 
of livestock. 
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I APPENDIX 
I 

i Women's Workday in Three A~ro-Ecolo~ical  Zones of Pakistan 

1 Irrigated Rainfed Pastoral 
t 

i 
Punjab & Sind Punjab & NWFP Baluchistan 

I 
Hours % Hours % Hours % 

Cutting, Carrying and Preparing Fodder 3.81 29.62% 2.69 22.39% 0.50 4.55% 
Milking & Churning 0.93 7.20% 1.07 8.96% 4.00 36.36% 
Collecting Dung and Making Dung Cakes 0.59 4.55% 1.07 8.96% 0.00 
Cooking & Feeding 2.43 18.88% 1.07 8.96% 1 .00 9.09% 
Carrying Water 0.42 3.23% 0.72 5.97% .75 6.82% 
Child Care 0.53 4.09% 0.54 4.48% 0.50 4.55% 
Other Household Labor 0.99 7.71% 1.79 14.93% 1 .00 9.09% 
Handicrafts 0.15 1.13% 2.33 19.40% 0.00 
Food Processing 0.38 2.92% 1 .OO 9.09% 
Agricultural Activities 0.14 1.09% 0.25 2.27% 
Collecting Firewood 2.52 19.58% 0.72 5.97% 2.00 18.18% 
Livestock Subtotal 5.33 41.38% 4.83 40.30% 4.50 40.91% 
Total 12.85 100.00% 12.00 100.00% 11.00 100.OOTG 
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THE ROLE OF RURAL 
BANGLADESHI WOMEN IN 
LIVESTOCK PRODUCTION 

Shelley Feldman, Fazila Banu, and 
Florence E. McCarthy 

INTRODUCTION 

Thc purpose of this papcr is to documcnt womcn's participation in the 
production of livcstock in Bangladcsh. Based on data collcclcd from four 
villages in two rcgions, the study cxamincs thc social rclations of livc- 
stock production focusing primarily on factors of family status and gcn- 
dcr. It is hypothcsizcd that thc spccific activitics that different family 
members pcrfom in the production oflivcstock vary by configuration of 
household mcmbcrship and thc family conuol of productive resources. 

Since approximalcly 85 pcrccnt of Bangladesh's population resides 
in rural areas, most familics a* involved in various farming and rural- 
based nonfarm activitics, incluhing the rearing, care, and sale of livc- 
stock. Available aggrcgare &<la indicate that among households with cul- 
tivable or homcstcad land, rcprcscnting 6,852,558 farm holdings in 
1977,livcstock kccping is an integral pan of thcir agricultural activities; 
an additional 595,385 households owning no land rcporred rearing livc- 
stock (World Bank 1981.). Thc calcgory of livcstock includcs horscs, 
buffalo, cows, goats, shccp, pigs, and poultry. Unfortunately, thcrc arc 
no avail;iblc data indicating cither thc disuibution of livcstock by type or 
number among rural houscholds or thc diffcrcntial production relations 
which dererminc thc kind of livcstock rcarcd. 

Livcstock raising is charactcri7fid by a domcstic division of labor 
prescribed within the cultural contcxt of purdah, or female seclusion 
(McCarthy 1967; Fcldman and McCarthy 1983); howcvcr, unlike the 
gcndcr division betwccn buri (household compound) and field work 
characteristic of rice production, the owncrship and labor invcslcd in ani- 
mals is morc fluid and flcxiblc. For example, womcn cngagcd in livc- 
stock production may personally own animals, own thcm with other 
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household members, or raise animals on a sharecropping basis. Women 
have primary responsibility for selected aspects of livestock care. In con- 
trast, female laborers involved in field agriculture as harvesters of pota- 
toes and chilies or as participants in various aspects of jute cultivation 
neither own land nor work on land that the household obtained through 
sharecropping arrangements. This indicates that land ownership is neither 
a prerequisite nor a required complemcnt to livestock rearing. Such dif- 
ferences in resource control suggcst that the articulation of the domestic 
and social division of labor dcpcnds on the kind of productive resources 
owncd or controlled. This study is an effort to specify the social and 
technical division of labor corresponding to livestock production in 
Bangladesh. 

Furthermore, although it is already wcll documented that women 
play an important role in post-harvest processing operations and in the 
preservation and storage of agricultural produccs and secds, their partici- 
pation in other agriculturally related activiles is hardly recognized, nor is 
it included in national income statistics and planning. Moreover, simple 
assessments of the diffusion of livestock within the rural economy ignore 
differences in livestock-rearing practices, as affected by differences in la- 
bor availability because of household size as wcll as in the availability of 
household surplus income lo hire labor for in-kind or cash remuneration. 
An analysis of these practices would hclp to elaborate the domestic divi- 
sion of labor and would assist in understanding the class and gender rela- 
tions matrix among rural-based households. It is intended that this study 
will begin to remedy these oversights. 

LIVESTOCK PRODUCTION: OUTCAST 
OF THE AGRICULTURAL SECTOR 

Although livcslock production plays a secondary role in agriculture, the 
contribution of livestock to the overall economy is considerable. Animal 
traction provides approximately 98 pcrccnt of draft power for crop pro- 
duction, including plowing and threshing. Livestock provides rural 
transportation for goods and pcaple as well as animal protein for con- 
sumption and also providcs cash income from the sale of animal byprod- 
ucts such as hides, skins, and bones for local and export markets. 

Indeed, skin and hide exports are a growing source of foreign ex- 
change earnings in the economy of Bangladesh, incrcaseing from zero in 
1980-81 to Tk 8 million ($US 320,000) by 1982-83. Recent government 
policy to further increase foreign exchange camings through the devel- 
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opment and expansion of exports is promoting growth in the export of 
skins and hides - from cattle, buffalo, goat, sheep, snake, lizard, and 
wild deer - as well as finishcd leather goods, including shoes. When 
the expal. of skins and hides is combined with lcathcr and leather manu- 
factures, they comprise the third most valuable source of foreign ex- 
change for the country. Italy and Swedcn are the largest importers of 
semi-finished and finished skins and hides. 

At the household level, manure provides an important source of fuel 
and farm fertilizer. Wennagen (1983:104) suggests that about half of the 
estimated 20 million tons of livestock and buffalo dung (dry) produced 
annually is used as fertilizer, md an additional 20 pcrcent is used for 
fuel. In the construction of mud homes, the most common type in the 
country, dung is used to strengthen walls, and in Hindu households, to 
reinforce house floors. Most rural families use dung on courtyards. In 
addition, liouseholds use cow urine as an insecticide, particularly against 
earthworms, while potcrs and those working with clay use it to color 
their wares. 

Despite the assumed integnition of livestock and olher agriculturally- 
based production activities among rural households, and despite the ex- 
pansion of the export markct for livcs~ock products, the livestock sec- 
tor's direct contribution to Bangladesh's GDP (gross domestic product) 
was estimated at only five pcrccnt in Fiscal Ycar 1983, although World 
Bank figures suggest that it may have been as high as 10 percent. The 
difference betwekn these rela~ively low figures and the image created 
above could partially be due to nonstandardized reporting; this could be 
rectified by an improvement in the crude estimalcs available on the kind, 
quality, and distribution of animal ownership. 

National livestock production figures, summarized in Table 1, indi- 
cate only a small increase in the number of cattle, bufPd10, and sheep be- 
tween 1960 and 1977. The production of goats and chickens incr&sed 
more significantly, but these estimates, givcn their uncertain data base, 
should be used only to establish gencral trcnds. Thcre are no registration 
procedure:; for livestock, and government officials offer only limited ex- 
tension services, so the only source for most such ccnsus data is 
guesstimates by upazilla (country) livestock officers. 

Table 1 indicates that with the exception of chickens and goats, 
overall growth in the livestock sector has been quitc small. The slow 
growth rate may be partially explained by the nature of the existing r e  
source base and technical infrastructure. That is, thc scarcity of land and 
the relatively high cost of rearing animals have essentially precluded the 
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- - - --------------------.---------------------------- - 

Under 1-3 Over 
Kind of Animal T d  1 year years 3 years Total 
Cattle, total 18,961 3,182 3,005 14,322 20,509 8.2 

male 1,278 1,486 7,610 10,374 
female 1,904 1,519 6,712 10,135 

Buffalo, total 
male 
female 

Horses 
Goats 
Sheep 477 194 313 . . . 507 6.5 
Chickens 20,096 25,405 16,061 . . . 41,466 106.3 
h c k s  . . 4,797 7,327 . . . 12,124 . . . 
S o w :  Abskacted and corrected from Bangladesh Bureau of Statistics, 1981:293; Wennergren 1983:103: and World Bank 1984.84. 
.. =not available; ... = not applicable. 
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development of a livestock sector that could produce animals solely for. 
food CWenncrgren 1983). The animals identified for slaughter are those 
unabk: to work or female calves not essential for herd replacement. 
Moreover, lack of technical expertise and inpuu: to improve the quality 
and care of livestock havc inhibited significant expansion of primarily 
subsisl.ence-based production, given the resource base of the majority of 
rural households. 

The available animals arc genetically poor and small in stature. Cows 
calve every other year, and the calf morlality rates are estimated at 25 to 
30 percent in the first ycar. Thcsc high rates are caused by nutritional 
stress; disease, and death causcd by predators (Wcnncrgrcn 1983:198- 
202). There is limited counlry-wide veterinary care, and, as already men- 
tioned, the government has only a modest livestock extension service. 
Furhamore, the increased conccnwation and fragmentation of landhold- 
ing has limited the cultivation and availability of fodder, a situation which 
threatens the ability of subsistence producers to rear buffalo and cows. 
Not surprisingly, goats and poultry, both scavcngcrs, appear lcss af- 
fected by such changes, so ownership of these anirnals is more diffused 
among h e  rural population. 

As is true in many Third World counlrics, the livestock sector faces 
serious constraints: weak gcnctic stock, widcsprcad animal disease, 
scarcity of fwd, limited knowledge or improved reed and animal hus- 
bandry practices, weak extension and training scrviccs, and limited ac- 
cess to new technology, including genetic stock ilnprovcment and dis- 
ease coutrol. 

RESEARCH METHODOLOGY 

This paper draws on data gathcrcd on rural women's involvement in 
livestock production (Akhtcr and Banu 1983). in a 1983 study funded by 
the Agricultural Dcvclopmcnt Council, Dhaka. Data were collected from 
one uparilla in each of two districu: in Bangladesh purposively selected 
in an efCort to maximize regional dirfcrcnccs in animal population den- 
sity, access to markets, and ecological variability. From each uparilla 
two villages were then purposively sclcctcd, based on the diversity ofan- 
imals owned by village rcsidcnL~. Thc area with high animal population 
density, in the southeast corner of Rangpur district, is characterized by 
two rice crops and one winlcr vcgclablc crop per ycar. This area is also a 
sugar and banana surplus production arca. Ncarly 60 percent of the net 
cropped area is double cropped, and 10 percent is triple cropped. In 
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Rangpur, Gobindaganj upazilla was selected because it has one of the 
country's largest livestock markcts and is easily accessible by mad. 

The second area, Jamalpur district, in the nonh central region, is 
characterized by high flooding, extreme erosion, and changes in water 
levels. The lack of flood control means there is generally one rice crop, 
the aman crop, grown during July through mid-November, and there is 
minimal production of jute and sugar cane. Changing siltation patterns in 
the area result in extreme changes in land availability and land use. 
Dewanganj upazilla was selected because it represents an area nearly 
inaccessible by road and greatly dfccted by erosion. Erosion in some 
places causes people to lose land, while in other places people gain addi- 
tional parcels, called c h i -  lands, which arc strips of sandy land rising out 
of the bed of a river above the water level. 

It was anticipated that the exvcme variation in animal density and 
farm production levels, in conjunction with the ecological variation of the 
two regions, would yield diffcrcnces in livestock-rearing practices and 
that differential houschold labor demands would be reflected in various 
livestock production suatcgics. It was funher assumed that road accessi- 
bility would affect access to extension and training services as well as 
marketing facilities and lhcrefore would also have an impact on rearing 
practices. In sum, these site sclcctions wcre cxpccted to capture some of 
the predicted variability in livestock-rearing practices. 

i\vo villages wen: then purposively selectcd from each upazilla, 
based on the diversity of animals owned by village residents. After a 
complete village census, households were stratified by the amount of 
land and number of animals owned. From each village a slfatified ran- 
dom sample of households was drawn. Members of each household 
were interviewed by using an opcn-endcd questionnaire focused on live- 
stock ownership and rwing practices. In addition, a demographic profile 
of each household was elicited from the respondents, using structured in- 
terview techniques. 

The total population of sample households in the four villages was 
1229546 people in Dewanganj and 583 people in Gobindaganj. From 
the two villages in Gobindaganj. 54 and 53 households were selected, in 
Dewanganj the samplc included 35 and 67 households, for a total sample 
size of 209 households. The purposive sclcction of the regions and their 
proportionate randomization of the households provides assurance of 
representativeness, given the lack of bascline information. 

In the data analysis it was evident that the variations in resource 
packages and the configuration of resource control requircd a composite 
variable that could account lor this diversity. In addition to landholding, 
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therefore, households were differentiated k~to five socio-economic cate- 
gories: szure, middle, lower middle, poor, and very poor. In estimating 
family socic-economic status, inc~me security and sources, land and re- 
source ownership and control, and food consumption patterns, health, 
and education were considcred. Only descriptive statistics were employed 
in the corisuuction of this variable and in the overall data analysis. 

CHARACTERISTICS OF LIVESTOCK- 
REARING HOUSEHOLDS 

Livestock-producing households represent between 93 and 95 percent of 
all sample houscholds. That is, of all categories of household in the four 
villages, fully 94 percent of them raised some livestock or pouluy, 
whether r:omparcd by amount of land owned or by primary source of in- 
come, or whether subsistcnce agricultural producers or wagc-dependent 
ones. This is quite a dramatic finding, given the limited recognition live- 
stock has received from national planning bodics and foreign assistance 
programs. The diffusion of livestock production in the rural economy, 
however, sheds little light on the kind or amount of livestock owned by 
different categories of familics or thc social relations of livestock produc- 
tion wilhin the household. The kind or amount of livestock owned is a 
critical indicator of surplus production and sector expansion potential. 

The livestock-producing houscholds in the study were differentiated 
between predominantly agriculturally-bascd units and those relying on 
off-fami, generally wage-based income to supplement on-farm earning. 
Agriculturallydependent households may cngage in a variety of produc- 
tion relations, dcpcnding on their confrol of land, technical inputs, and 
labor. For example, a few own some land and sharecrop land in, while 
others combine primarily agricultural activities with supplemental nona- 
gricultural income sources. 

Wage-dependent houscholds combine agricultural labor with petty 
commodity production, informal sector employment, government set- 
vice, or other wage-based labor exchanges. Since the majority of the 
population of the Dcwanganj sample had lost land due to erosion, farm- 
ing was a primary occupation for only 18 pcrcent of all livestock produc- 
ers. The comparable figure for houscholds that controlled land in. 
Gobindaganj was 40 pcrccnt, with 29 percent farming their own land and 
an additional 11 percent sharecropping land in. Thc primary occupations 
of the sample houscholds are summarized in Tablc 2. 
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Table 2. Primary Occupational Category of Sample 
Households in C0bindagan.j and Dewanganl UpaziNas 

Primary Occupation G0hinda~an.i Dewanganj 
Farming own land 31 19 
Sharecropping 12 0 
Agricultunl labor 27 36 
Busioes 13 14 
Service 6 2 
Casual labor 5 22 
Female wage labor 2 1 
Begging 7 1 
Nonresident family supprt 4 7 

-----. - - - -- ---------- 

Male off-farm occupations in Dcwanganj include petty trading of 
rice, wheat, jute, small livestock, and poullry, and fishing and laboring 
on small boats which transport goods intraregionally. Men in 
Gobindaganj villages arc engaged in scmiskilled occupations such as 
weaving, wood processing and salcs, swccts making, butchcring, pro- 
cessing and sale of animal hidcs, and rickshaw pulling. A few men are 
employed in govcrnmcnt scrvicc. Sharecropping opportunities in 
Dcwanganj are likcly to be conslraincd by both the lack of sluplus land 
among owner-produccrs andlor the lack of a plough and olher technical 
resources, including labor, among familics interested in sharecropping 
land in. Resource limiutions prohibit such families from negotiating with 
landowners. When landlcssncss charactcrizcs more than a single genera- 
tion, it is likely that agricultural skills with which to negotialc sharecrop- 
ping arrangements are also limited. 

Among sample families living in Dcwanganj. and Gobindaganj 
ugazillas, marricd women living with husbands or othcr family membcrs 
tended to have limitcd off-farm empioymcnt opportunities. The women 
who did work wcre primarily from landless or land-poor iamilies. They 
found employment in ncighbouring villagcs as household laborers en- 
gaged in post-harvest processing, including lhrcshing and winnowing of 
paddy and grinding of spiccs, and assisting in housework. Remuneration 
for harvest-rclatcd work is gcncrally two meals during both the harvest 
and non-harvest seasons. 

Migration pattcms, also indicative of available labor power within a 
family or rcgion, are likcly to have an impact on a family's ability to rear 
livestock. Although dcuiled national ccnsus data for intrarcgional and in- 
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terregional migration are scanty, available data indicate that Rangpur in- 
creased its population through migration flows in both 1961 and 1974, 
when data were collcctcd. Jamalpur, on the other hand, once part of 
Mymensingh District, exhibited new outflow of population for these 
same years (Bangladesh Bureau of Statislics, 1979:90: Table 2.53). It is 
generally assumcd that migranls are cither families permanently migrating 
to new districts to live and work, males traveling alone, or women from 
female-headed households (McCarthy 1982). Temporary family migra- 
tion is common only in the arcas along thc coast whcre families fish dur- 
ing one season and plant during another (Akhtcr and ~ a n u  1983). These 
different migration pattcms arc important for understanding labor avail- 
ability and no doubt affect intrahouschold labor allocation supporling 
livestock production. 

Interdistrict seasonal migration of agricultural laborers for agricul- 
tural en~ployment was found in both regions. Limited employment oppor- 
tunities in the rural arcas has also gcneratcd migration to small towns or 
the capital city. These pattcms arc indicative of strategies cmploycd by 
poor families, where all family members must seek and nccd employment 
if the family is to survive as an cconomic and social unit. In the 
Gobindaganj samplc, no rural houscholds had migration as part of their 
survival strategy. Two families had husbands who temporarily migrated 
for employment for 10 to 15 days and then returned home. In the 
Jamalpur area, on the olher hand, houschol&~cmbcrs migrated to Dhaka 
for work and found employment as day laborers, market coolies, rick- 
shaw pollcrs, or pushcart drivers. Whcn they migrated as families, all 
family lnembers sought work. Women found work as housemaids or as 
unskilled laborers, carrying ccmcnt, working on construction sites, or 
breaking bricks; childrcn worked as strcct vendors, shoeshine boys, or 
market coolies. Migration of cntire houscholds to Sylhct, Rangpur, 
Jamalpir, Mymcnsingh, and Dhaka occurrcd in 15 percent of the sample 
households in Dcwanganj; if we add male migrant laborers, the figure 
rises to 18 percent. 

Labor availability is determined by the number of household mem- 
bers who are able to work and by the ability of families to hire labor to 
lighten the workload or replace family labor. Family size is another useful 
indicator of aCailable household labor. In thc Bangladcsh context, family 
size includes membcrs of the cxtendcd family, since the majority of rural 
households continucs to live as joint familics. The average family size in 
the sample was 6.33 in Dewan~nj  and 5.45 in Gobindaganj, while the 
national average is 5.6 (Chaudhuly 1981:198). 
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Families of 10 or more members comprised 9 percent of the study 
population, which parallels the national distribution of household size. In 
Dewanganj 64 percent of all households had between 5 and 9 members, 
whereas in Gobindaganj only 50 percent of the households were of the 
same size. Fully 41 percent of the households in the Gobindaganj sample 
had four or fewer members per household, while 25 percent of the 
households in the Dewanganj sample fell in this category. This informa- 
tion in summarized in Table 3. 

Table 3. Comparison of Family Size by Area 

Family Size Nation' Gobiidaganj Dewanganj 
Sample Sample 
(N= I 07) (N=102) 

1-4 36.9 41.1 25.2 
5-9 53.1 49.5 64.7 

10 or more 9.8 9.4 9.8 
'National data are from Bangladesh Burcau of Statistics, 1985, p.156. 

Of the sample households, there was a 5050 ratio between nuclear 
and joint families in Gobindaganj and a 62:38 ratio of these household 
types in Dewanganj. Fourteen of the households in the 1-4 family size 
category in Gobindaganj were female-headed, whereas there were only 
four households of this type in Dewanganj. Given the greater tendency 
for urban migration in Dewanganj, it is likely that widowed women leave 
the area when they are unable to draw on family support for survival, 
particularly given the difficulty of securing employment in the village. 
The lower representation of small nuclcar familics also suggests that, in 
the context of changing landowning patterns, nuclear families are more 
likely than joint families to permanently migrate to urban centers, as 
families lose land and cannot find either agricultural or nonfarm 
employment. These highly marginal agricultural households are also the 
least likely to be able to own livestock or engage in livestock production. 

In addition to off-farm employment, migration, and family size as 
indicators of available household isbor, other factors that differentiate 
among livestock-rearing households include control of land (both owned 
land and land sharecropped in), agricultural labor opportunities, and sub- 
sistence crop production. The landholding pattcrn of the study population 
is presented in Table 4. 
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Table 4. Landholding Pattern of Sample Households in 

- Gobindagan i and Dewaneani Upazillas 
Upazilla 

Farm Size Gobindaganj Dewanganj Total 
Number Pcrcent Number Percent Number Percent 

Landless 11 10.3 38 37.3 49 23.4 
Homestead only 53 49.5 33 32.4 86 41.1 
Less than 2.5 acres 19 17.7 19 18.6 38 18.2 
2.5-7.4 ilcres 19 17.7 9 8.8 28 13.4 
7.5 acres or more 5 4.6 3 2.9 8 3.8 
Total 107 100.0 102 100.0 209 100.0 

An examination of Table 4 reveals that the landholding pattern in 
Gobindaganj generally resembles the national findings of the Land 
Occupa~~cy Survey, in w h i  landless households - including the totally 
landless. those owning only household land, and those with less than 0.5 
acres of cultivable land - totallcd almost 60 pcrcent of the population 
(Jannuzi and Peach, 1977). in Gobindaganj 5 of the 19 households in the 
less than 2.5 acre category owned less than one-half acre, bringing the 
total number of landless households to 69, or 53 percent of the total 
sample. What is not revcaled in this table is that the five households in 
Gobindaganj with morc than 7.5 acres owned 25 percent of the land 
owned by all sample households, and the thrce households in Dewanganj 
with mol* than 7.5 acres owncd 44 pcrcent of the land owned by the 102 
sample households there. Of the latlcr thrce families, two sharecropped 
land out to other villagers, although chcre wcre no sharecroppers among 

/ the sample households there. Scven Gobindaganj families, however, did 
sharecrop land in, in comiina:icn with owning some land or a service 
nccupation. In the latter case, income from sharecropped land 
suppiemanted primary income m c d  in government service. 

As u~ould be expected given the ecology of the rcgion, land distribu- 
tion in Dewanganj is much morc skcwcd. Seventy percent of the sample 
houscholds owned no cnllivablc land, and an additional five households 
owned less than one-half acre, increasing the total of the effectively land- 
less to 75 pcrcent of the Dewanganj sample. Of the sample households in 
Dewanganj, 86 percent reported carning supplcmcniary foms of income 
or transacting in-kind exchanges. For males, this included running a 
small business or working as casual laborers in farm or nonfarm activi- 
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ties. For womcn, work usually took place in the homes of more secure 
families and was remunerated in kind rathcr than in cash. 

The diversity of resources owncd or controlled by the sample 
households - including employment opportunities, social status, and 
patterns of consumption - indicates a nccd for reassessing the tradi- 
tional focus on land ownership among pcasant houscholds as the sole 
indicator of economic solvcncy. A co~nposite socio-economic variable 
differcntiatcd into five categories gcncratcs the following distribution of 
sample households whcn the two upazikzs are combined: 21 households 
(10 perccnt) were catcgorizcd as sccurc; 21 (10 pcrccnt) as middle; 43 
(21 pcrcent) as lower middlc; 101 (48 pcrccnt) as poor; and 23 (11 per- 
cent) as very poor familics. For purposcs of national comparison, secure 
and middle status familics fall within thc middle 40 perccnt of the 
Bangladesh population, while thc lowcr middlc to vcry poor categories 
arc equivalent to thc lowcst40 pcrccnt of thc population and represent 
generally land poor or landlcss household without fixed wagcs. None of 
our sample houscholds would qualify in the top 20 perccnt of 
Bangladeshi families. 

This summary statement masks imporIan1 diffcrcnccs between the 
two sample upazillas. These diffcrcnccs are summarized in Table 5 and 
can be compared with the distribution of samplc houscholds by category 
of land owncrship, found in Table 4. 

Table 5 rcflccts important thcorctical and substantive differences in 
discussions of economic solvcncy, family survival patterns, and relations 
of agricultural production in Bangladesh. Thc rccognition of the 
complexity of incomc and rcsourcc control among Pmilies also indicates 
proccsscs of rural transformation and changcs in national agricultural 
practices. Thcorctically, it claboratcs a complcx notion of rural resources 
which is capablc of incorporating clcmcnls of thc capitalist sector within 
traditional small holdcr rcsourccs. Subslantively, it cmphasizcs the di- 
versity of technical and social rcsourccs rcquircd for the reproduction of 
h e  original economy in thc counuy. 

At the extrcmcs - thc sccurc and vcry poor families - income, oc- 
cupation and slatus divcrsity dcparl more significantly fmm simple land- 
holding as an indicator than for thc houscholds in thc thrcc middle c a b  
gorics. For Dcwanganj in particular, li~nilcd opportunitics for landowncr- 
ship among the poor havc forccd Pmilics into thc wage sector. Thus the 
38 Dcwanganj familics in ihc Iandlcss wtcgory arc now dividcd inlo the 
vcry poor and the poor, indicating how job sccurily and wagcs 



The Role of Rural Bangladeshi Women 359 

Table 5. Comparison of Socio-Economic Status of Sample 
Ho~~seholds in Gobindapani and Dewangani Upazillas 

Upazilla 
Household ------ .. --. . --. -. . -. . . . . .- --.. . --.. . .. .. . . . . --. . - 
Socioeu)nomic Gobindaganj Dcwanganj Total 
Status Number Perccnt Numbcr Percent Number Percent 
Secure 16 15 5 5 21 10 
Middle 12 11 9 9 21 10 
Lower m~ddle 23 12 20 20 43 21 
Poor 43 40 58 57 101 48 
Vcry poor 13 12 10 10 23 11 
Saurcc Adapted from Akhtcr and Danu. 1983 

help distinguish a household's socio-cconomic status and help elucidate 
patterns of economic solvcncy and family survival. 

THE PATTERNS OF LIVESTOCK 
OWNERSHIP 

Livcstock ownership takcs two'primary forms, cithcr privately-owned 
stock or livcstock cxchangcd and rcarcd in a sharc relation. In the pro- 
duction of ficld crops, sharc relations arc similar to sharecropping rela- 
tions. In thc formcr casc, households rcar thcir own animals, buy and 
sell stock, of rcceivc thcm as gifts. in the sccond casc, households con- 
lract will1 others to sharc rcsponsibilily for ccrtain animals and to divide 
lhcir offspring. In thcsc arrangcmcnts a mcmbcr of a wealthier family 
supplics an animal or bird lo a pcrson of a sccond houschold, with the 
understanding that thc pcrson will raise, carc for, and bcar all the ex- 
pense of rearing thc animal or bird. In cxchangc, alternate offspring or a 
ccrtain numbcr of poultry arc givcn to ihc owner of the original stock. 
Such an amgcmcnt lasts for thc lifctimc of ihc livcstock. 

Worncn arc oftcn involvcd in such mangcmcnts, sincc sharing gives 
thcm acccss to rcsourccs othcnvisc unavailable to thcm or bcyond thcir 
capital capacity, givcn thcir li~nitcd acccss to markcts. The bcncfits 
women rcccivc for supplying livcstock in a sharc arrangement include 
this return of young stock for which only an initial invcstmcnt was made. 
These mangcmcnls also providc a sourcc of incomc indcpcndcnl of hus- 
band or family conuol. 
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Farm Size 

The study fmdings reveal that livestock ownership varies by size of land- 
holding as well as by the kind of animal owned. Surprisingly, national 
statistics for both districts and for the country as a whole indicate an in- 
verse relationship between landholding and the number of livestock 
owned. This information is summarized in Table 6. 

Table 6. Average Livestock Holding by Farm Size, 1977 
(Number of Animals per Acre) 

F a  Size (Cultivable Land in Acres) 

Area 0.5-1.4 1.5-2.4 2.5-7.4 7.5 or more Average 
Rannuur 1.7 1.3 1 .O 0.7 1 .O -. 
Jamalpur 3.0 1 .O 0.7 0.5 0.5 
Bangladesh 1.7 1.3 0.9 0.6 0.9 
Source: Abstracted from Ahsan, 1982. 

It should be noted that Ahsan (1982) does not include either the 
completely landless or those owning only homestead plots. Therefore, 
Table 6 ignores a significant porlion of the rural population owning live- 
stock and poultry. Furthermore, these figures, the only available district 
and national ones, are not disaggrcgated by the kind of animal owned. 
This means that bullocks, cows, and chickens are coded identically; this 
could be one reason why thc information in Table 6 indicates that smaller 
landowners keep proportionally more livestock in relation to area owned 
that larger cultivators do (findings supporkxi by a Noakhali District study 
as well: see de Lasson, n.d.). Disaggregatcd figures from our data re- 
veals that larger landowners tend to own large animals, although the di- 
versity of animals owned by wch household, forms of purchase, and the 
use made of livestock differ by landholding. 

Table 7 highlighls the disuibution of the animal population by land 
owned. There are no significant diffcrcnces between uparillas for the 
landholding categories. The table clearly indicates that subsistence and 
surplus producers tend to own a grater diversity of animals and are also 
more likely to own selected kinds of animals, namely buffalo, bullocks, 
and milk cows. A breakdown of type and amount of livestock owned, by 
farm size, indicated findings in the expected direction; that is, bullocks 
and cows, required by rural households for plowing and reproduction, 
tend to be owned by those engaged in crop production. Of the 41 house- 
holds who owned bullocks, 71 pcrccnt were fanning more than 2.5 acres 
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and the remainder owned at least a small parcel of land. Milk cows, on 
the other hand, were owned by all calcgorics of households. In general, 
the percentage of milk cows owncd within mch landowning category in- 
creases with amount of land owncd. The small sample size, particularly 
for large landowners, may have causcd an underestimate of milk cow 
ownership in this category of farm houschold. 

Table 7. Number of Households Owning Livestock, by Total 
Land Held 

Land Held (m Acres) 

The ownership of milk oows among landlcss familics is made possi- 
ble,because of access to char land for grazing. Selling of milk on a fairly 
regular basis becomcs a primary source of income for thcse households. 
For 28 of the households in lhc landless and thc homestead only cate- 
gory, cow luring and milk production was the main houschold cccupa- 
tion. 

Buffalo, tho most expcnsivc animal, arc generally kcpr for trans- 
portation in addition to reproduction. This is because butfalo are not 
traditionally uscd as draft animals except in thc two southern districts of 
Barisal and Patuakhali. Therefore, although land ownership is imponant 
for the rearing of buffalo, thcir owncrship tcnds IO correspond to the 
ownership of woodcn carls for transporting agricultural goods. 

Among thc sample houscholds, reasons for owning buffalo and re- 
sources of rc:muneralion from buffalo production differ by landholding. 
For land-poor and suhsistcncc houscholds, bufPalo wcre used with fam- 
ily labor to transport sugar cane, paddy, julc, and timber. Animal foc! ' 
was secured by harvesting paddy liclds ror olhcrs in cxchangc for ti, 
the paddy straw. During thc non-harvcst scasons, ihc owners obtain ;In- 

Livestock Landless 

Type 

Buffalo 
Bullock 
Milkcow 4 8 
GoatISheq, 

Plg 
Horse 
R ~ r d  31 63 
Source Akhtcrand Banu, 1983 

Homestead 

# % # %  

24 29 
31 36 

55 64 

...................................................................... 
< 2.5 

....................................................................... 
# %  
3 8 
12 32 
15 39 
21 55 
1 3  

30 79 

2.5-7.4 

# %  

3 1 1  
25 89 
24 86 
25 89 

24 86 

7.5 or more 

# %  

2 2 5  
4 50 
4 50 
4 50 

1 4 1 1 3  
7 88 
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imal feed by securing grazing rights from othcrs, or thcy may supple- 
ment grass cuuings with purchascd molasses, mustard oil cakes, and rice 
bran. In such houscholds buffalo are a produclion input of the family 
business, and all inputs arc thc responsibility of thc household. 

Among surplus-producing houscholds, that is, those with landhold- 
ings of 7.5 acrcs or more, animal fodder is dcrivcd from family-owned 
property and the market. Unlike those with lcss land, houscholds in this 
catcgory rent animals and carts to othcr landowners lo uansport their 
sugar, paddy, jute, or timbcr to mills or markct. Cwncrs of buffalo and 
cam charge a fixcd uansporution fcc for thcir usc and employ daily, 
monthly, and annual conuact labor for this work. In no case do family 
members cngagc in thc carc of thc buffalo or scwc as cart drivcrs. That 
is, these large landowners arc primarily suq)lus agricultural producers 
who diversify hcir incomc-earning opprtunitics with small busincss cn- 
terpriscs, such as transporlation companies. 

In all landowning categories, womcn arc involvcd in thc feeding of 
animals, and among buffalo owners with small landholdings of less than 
2.5 acrcs, thcy are also involved in clcaning the animal shcd. The bathing 
and grazing of the animals outsidc thc homcstcad is considcrcd men's 
work. 

What Table 7 masks is thc tolal numbcr of animals owncd by housc- 
holds controlling diffcrcnt land rcsourccs, and the diffcrcnccs bctwccn 
the research areas in thcir pattcms of animal owncrship. Thc survey data 
indicatc that bullocks arc owncd by morc families in Gobindaganj 
upazilla than in Dewanganj. This can bc cxplaincd by the bcttcr acccssi- 
bility of Gobindaganj upazilla by road, which mcans g r a w  likelihood of 
extcnsion scrvicc support and bcttcr markcting facilities. In addition, be- 
cause one of the largcst livestock markets in the country is located in 
Gobindaganj, houscholds in this area arc probably more likely than 
houscholds in olher arcas to undcrwkc cow fattening and sales as a 
houschold occupation. lnstitutionalizcd agricultural credit rcsourccs are 
sometimes available for this typc of work. 

Small livestock such as goats, shecp, and poultly arc gcncrally kcpt 
by familics in all catcgorics of landholding. Like cow owncrship, goat 
owncrship tends to incrcasc with sizc of landholding; howcvcr, it is clear 
that family landholdings of bclwccn 2.5 and 7.5 acrcs indicate subsis- 
tcncc produccrs who diversify agricultural production rather than divcr- 
sify thcir income and cmploymcnt sowccs outside thc agricultwal scctor. 
Addirionally, familics with only homcstad land generally graze their 
xoats on char land, where thc ani~nals are cared for by childrcn. 
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Poultry, including chickcns, duclts, and pigeons, are reared by fami- 
lies reg;udlcss of the amount of land owned. Ownership follows the 
general patlcm of livcstock ownership noted above. The major constraint 
on duck renring is access to water. For poorer families, the ownership of 
poultry is relatively erratic, as pressure to sell birds in the face of subsis- 
tence requirements prohibits familics from owning birds on a consistent 
basis. Moreover, cpidcmics and attacks by thieves and wolves, particu- 
larly in Jamalpur, gcneratc a furthcr cbb and flow of poultry ownership. 
There are also diffcrcnces in acccss to cxtcnsion services, which provide 
limited veterinary carc. Chickcn cholcra is a major cause of chicken 
deaths. Yetcrinary services, along with tcmporary inputs from small 
nongovcmmcnt projects, somctimcs providc chicken cholera vaccine and 
information on rearing practices. For resource-consuained families, 
poultry offers a flexiblc invcstmcnt and production opportunity, because 
it is easy to sell locally and on shon noticc. Moreovcr, poultry rearing re- 
quires minimal investment and, with homcstcad land available, does not 
require additional invcstmcnl [or fccd and carc. 

The Impact of Gender and Socio-Economic Status 
on Foirms of Livestock Ownerslzip 

According to rural uadition, livcstock of any kind can be owned by the 
family as a whole or by individual family members. Diffcrcnces in own- 
ership tend to confer diffcrcntial decision-making authority and control of 
money from the sale of thc livcstock. Ownership is conferred either by 
direct purchase or through gifts or sharecropping arrangements made 
with men~bcrs of ohcr houscholds. Tablc 8 summarizcs the owncrship 
of d i f b n t  kinds oflivcstock by individual houschold mcmbers but does 
not show the numbcr of animals owncd by cach type. 

The tlala indicate that lhc 178 samplc houscholds rcarcd an average 
of 2.43 kinds of animals, a diversity in houschold owncrship of livestock 
confiicd by the information in Tablc 7. Of the tom1 433 animals owned 
by the 178 samplc houscholds, 30 perccnt wcre completely conuolled by 
women, 8 pcrccnt wcre controllcd by males, and Lhc remaining 62 pcr- 
cent wcrc controlled by thc family as a whole. 

Women arc highly reprcscntcd as owncrs of goals and pouluy. 
Goats are thc most likcly animal to be sccurcd through a sharc arrange- 
ment, and 67 percent of womcn owning livcstock in the sample housc- 
holds had oblaincd goats in this way. Pouluy is also commonly secured 
through share arrangcmcnts, and women in 44 pcrccnt of the sample 
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Table 8. Ownership of Livestock among 178 Sample 
Households 

Number of Individual Household Members Family- 
................................................ owned 

Kind of Parents Children Others** 
Livestock 

Male Female Male Female Malo Female 
Buffalo 6 
Bullock 34 
Cow 3 9 2 5 53 
Calf 4 1 1 41 
GoaUSheep 3 17 7 4 2 6 59 
Poultry 5 53 6 9 1 25 77 

Total 11 83 15 13 4 37 270 
Source: Akhterand nanu, 1983. 
* Houscholdr may be included more than once. 
** Othen includes sisters, brahers, father, molher and any a h e r  relaliver slaying in the 

house. 

households had entered into this type of arrangement in raising 'puluy. 
In summary, women are highly likely to engage in share relations and lo 
do so primarily for small animals. 

Animals are also secured through purchase or may be received as 
gifts. Women are more likely than men to receive livestock as gifts, 
although animals are sometimes offered as part of a dowry lo sons-in- 
law, and grandparents may give livestock as gifls lo grandchildren. Of 
the total animals owned by ihe sample households, 49 percent had been 
secured in a share exchange. Buffalo and bullocks tendcd to bc pur- 
chased; that is, all households with buffalo and 85 percent of the house- 
holds wilh bullocks had purchased their animals. Cows, too, are likely lo 
be purchased, but one-third of the households owning cows had secured 
them through share arrangements. 

Women from secure and middle sratus families are the most likely to 
maintain purdah as a symbol of family status. Field activities for women 
suggest a household's inability to hire labor or to havc acccss to suffi- 
cient family labor to undertake such work, lhus threatening the social 
position of the  household.^ 

Children from such families are removed from the household labor 
pool by their school attendance. When such children do engage in live- 
stock raising, the work must be coordinated with school attendance, or 
else efforts must be made to enable the children to grazc and tcthcr the an- 
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imals around the school building. An equally important constraint on par- 
ticipation in livestock raising for childrcn of sccurc and middle status 
families is thc familics' conccrn with kccping young girls from assuming 
"public" activities such as grazing animals, sincc onc indication of family 
status is the ability10 kccp fcmalc family mcmbcrs away from agricultuml 
labor outside the homcstcad. Secluding unmarried girls increases thcir 
individual status as wcll as thc family's status and is likely to improve 
their chances of securing a marriagc partncr from a family of similar or 
highcr slatus. 

Women from small and subsistcncc landholding families rely on 
thcir children to tend grazing animals, whilc womcn from landless 
households must often ncgotiatc for grazing rights on ficlds of other 
houscholds. Among thc womcn and young girls who do cngagc in live: 
slock grazing, the majority arc cithcr oldcr, past childbearing age, or be- 
low the age of twelvc and not yct rcady for marriage. 

Owning livestock through sharc arrangcmcnu means that one 
houscholti mcmbcr (thc owncr) gives a particular animal to a member of 
another houschold (the kccpcr) undcr spccificd tcrms and conditions. 
These conditions gcncrally includc thc cqual sharing of offspring. Fcmalc 
animals will always belong to the owncr; n probable sale pricc for male 
animals is ncgotiatcd at the timc of sharc arrangcmcnt. If the actual sale 
pricc is highcr than the ncgotialcd pricc, thc difCcrcncc is sharcd between 
the owncr and the kccpcr, cvcn though ihc owncr bars  none of the rear- 
ing costs. Animal owncrs do not claim thcir share if thc animal is slolcn 
or dies. 

For families dcpcndcnt on wage incomc, livcstock sharing is sccn as 
a wonhwhilc vcnturc because it cmploys houschold members, including 
children, ;md docs not rcquirc inilial invcsuncnt capital. The most lucra- 
tive sharc arrangemcnls can bc madc for goats; lhcy arc easy lo rcar. rc- 
producc within two ycars, and can bc sold morc quickly than cows and 
calves. Those who own chickcns on a sharc basis arc not dlowcd lo con- 
sume the cggs that arc produced, as all of thcm must bc incubatd for 
replacement and thcn shard with thc owncr. 

Thc share relation is one betwccn a household or pcrson who can af- 
ford toinvcst in livcstock and onc who has thc rcsourccs lo rcar thcm. 
Vertical exchange rclations arc oftcn involvd, in which secure and mid- 
dle pcasant familics favor poor and landlcss familics by offcring thcm a 
goat, chickcn, or calf on a sharc basis. This rclationship, whcthcr be- 
tween kin or non-kin, is gcncrally &iscd on lrust bctwccn the owncr and 
kccpcr. Horizontal sharc rclations occur within similar sccio-economic 
catcgorics and usually arc cxchangcs bctwccn poor familics whcn the 
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livestock owner does not have the required family labor to raise an ani- 
mal and the livestock rearer lacks rcsourccs to initiate production. 

Factors that dctcrminc thc dccision to take in livestock include the 
availability of family labor, sufficicnt resources to invest in feed, and the 
ability to secure the animals against ihcft. Table 9 indicates the kinds of 
livestock received or given out on a share basis among families of differ- 
ent economic status. 

Table 9 indicates both an invcrse rclationship bctwcen family eco- 
nomic sratus and the practice of sharing animals out, and a positive rela- 
tionship between family status and the practicc of sharing animals in. 

Table 9. Kinds of Livestock Shared In or Out 
Kinds of Livestock Shared 

Family Bullocks Cows Calves Goau Poultq 
Socio~economic ....................................................... - ---- -- ---- -- 
Status In Out In Out in Out In Out In Out 
Secure 1 5 
Middle 1 1 2  2 4  2 
Lower middle 1 2 2 1  9 3  2 
Poor 1 6 3 1  2 2 6 1 2 2  
Very poor 2 5 1  5 1  

Total 1 2  9 3 7 2 3 9 1 9  21 3 
Source: AWllcrand Banu. 1983. 

As anticipatcd, goats and chickens arc the animals most commonly 
shared, both in and out, followcd by cows and calvcs. Although middle 
and secure families are the most likcly to share out, usually to poorer 
peoplc, the lower middle, poor, and very poor fam~lies who share ani- 
mals out generally do so to pcoplc wilhln their rcspcctivc socioeconomic 
status group. The reasons for sharing animals out include unavailability 
of homestead land, lack of rcsourccs to buy or m n g e  feed, lack of fam- 
ily labor, and fcar of theft or attack by wolvcs. Additionally, among the 
very poor, occupadonal constraints such as begging, women working 
outside the homestead, and migration tcnd to force a person with live- 
stock or poultry to share it out while mainraining long-tcrm control of the 
resources. 

For women, share cxchangcs are usually made independently from 
husbands or other household mcmbcrs and tcnd to bc generated betwcen 
women of diffcrcnt economlc shtus w~thin the same village. Regardless 
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of status, women express the nccd to have an income of their own and 
see share arrangements for animals as one mechanism to realize this. 
Sharing animals is the primary means for women to gain productive re- 
sources without being depcndcnt on cash or income to initiate productive 
activity. In general, there is only limited opponuuity for rural women to 
earn income within the homeslead. Although kitchen gardening, rice pro- 
cessing and hoarding, and handicraft production may provide some in- 
come for them, these tend to be scasonal occupatios rather than secure, 
year-round activities. 

Traditionally, livestock share arrangements made between women 
are based on trust, kin rclation, and the reputation of the keeper. A 
mother of a married daughter may provide an income source for her child 
by giving her an animal on a sharc basis. On the other hand, women with 
no childrcn andfor of a status or age making it impossible tor them to 
meet the labor needs for animal production are not likely to secure ani- 
mals on a sharc basis. Morcover, if a husband or other family member 
has a reputation for taking control of his daughter's, sister's or wife's re- 
sources, it is almost impossible for women in that family to arrange to 
sharecrop animals in. Finally, if a family is unable to protect livestock 
from theft, they are not likely to be able to engage in livestock share ar- 
rangements. 

Livestock sharing or owning among poor and very poor families is 
seen as a Camily rcsponsibility, and in most cases all available household 
members engage in the rearing process. For instance, while the wife or 
female household head may take responsibility for the share ar- 
rangement, the care and fccding of the animals may be done by children 
or the husband, because the benefits received from shared livestock tend 
to be enjoyed by the family as a whole mthcr than bc a source of personal 
income for ihe woman responsible for the exchange. While women tcnd 
to be most likely to rear animals on a share basis, men and children 
engaging in similar activitics also consider the income earned as a family 
rather than a personal rcsourcc. 

Livestock Care 

Livestock care is undertaken by all family mcmbcrs, but the distribution 
of tasks oftcn depends on a family's social and economic status. Care in- 
volves clotning, feeding, and caring for the livestock as welt as cleaning 
the livestock sheds. The latter is usually done by female family members 
among lower-middle, poor, and very poor households. Secure and mid- 
dle status families tcnd to hire male laborers to do this work. The bathing 
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of cows and buffalo is gcncrally carricd out by male family mcmbcrs or 
hired labor. 

The prcxess of fccding cows, bullocks, and buffalo includes water- 
ing them. That is ofkn done by male family mcmbcrs or hued laborers, 
but in marginal subsistence familics oldcr fcmale members generally un- 
dertake these activities. Taking animals out to gnze is mainly the work of 
young male children and hired younger laborers. In families where male 
family labor is not available and b e  family cannot afford to hue labor, 
however, girls bclow the agc of 12 and women ovcr 40 are often respon- 
sible for grazing goats and calves in ficlds nw+ the houschold compound. 
This limits thcir exposure oursidc the bari or houschold compound; how- 
ever, it tends to rcsuict thcir access to more diversified or improved pas- 
ture. 

Pouluy feeding is not considcrcd work in the conventional sense, as 
thc birds are left to roam frcely and eat rice or scraps which are fed to 
them throughout h e  day. As one woman said, "Chickens find their own 
food.  For ducks, snails arc collcctcd from local ponds by women and 
small children. It should bc mcntioncd that poullry must be kept within 
the household courtyard to guard against adjacent houscholds stealing or 
harming them. A number of families mentioned thcir dislike of poultry 
stealing food from their yards. 

Care of pregnant bufftalocs and cows is undcrlakcn by both male and 
female family members, while goats and pouluy remain the primary re- 
sponsibility of womcn. In short, with some variation by family status, 
women take primary responsibility for clcaning and fccding small live- 
stock, and poor womcn clean the stalls which house larger livestock, 
while males and young children predominate in grazing smalleranimals 
in addition to providing primary care lor largcr animals. 

CONCLUSION 

Livestock rearing plays an important role in the productive activities of 
rural households in Bangladesh. While we do not have specific income 
data, the women in the study rcportcd engaging in livcstock rcaring as a 
means of securing personal as well as family income. Approximately 94 
percent of the sample houschotds engaged in livcstock rearing, although 
the kind of animals kept and the conditions of rcaring differed by family 
socio-cconomic status. Households may underlakc livestock rearing to 
support a business entcrprisc, such as transporting crops, or may do so 
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to engage in milk production or animal fattening. These choices tend to 
differ by the availability of family land and capital. 

The role of women in livcstwk production is quite significant among 
rural families, and it is one of ihc fcw opportunities they have to initiate 
and control productive activities. In the abscncc of othcr resources, such 
as personally owncd land, givcn thc constraints on their behavior and 
their negligible acccss to crcdit and agricultural services, rural women 
usually gain control and owncrship of livestock through share arrange- 
ments for cows, goats, and poultry. Thcsc cxchangcs are contrackd with 
relatives, kin, or neighbours who arc ablc or nccd to exchange lhcir ani- 
mals for the labor and carc prov~dcd by anothcr. Womcn of most eco- 
nomic categories cngagc in thcsc sharc cxchangcs, as they offer a source 
of income independent from husbands and olhcr family mcmbcrs. 
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WOMEN AND WATER: 
EFFECTS OF IRRIGATION 

DEVELOPMENT IN A NORTH 
INDIAN VILLAGE1 

Pamela Stanbury 

INTRODUCTION 

This papcr considers a subjcct only rcccntly bcginning to gain attention 
among dcvelopmcnt planncrs - thc impact of irrigation on rural women. 
The focus is a north Indian village in which anthropological fieldwork 
was conductcd during 1981. Irrigation watcr was brought to the village 
in 1954 as pan of a largc-scalc canal irrigation schcmc, bcginning a very 
new way of life for thc local inhabimnls. The papcr discusses the impact 
of irrigation on: a) womcn's participation in on-farm labor, bolh paid and 
unpaid: and b) womcn's domcstic activilics, p'aicularly food production 
and water and fucl procurcmcnt. 11 emphasizes the varying benefils of ir- 
rigation to womcn of diffcrcnt casts, for although irrigation has provided 
villages with ncw economic opporlunitics and rcsullcd in greater 
economic sccurity, its bcncfils have not bccn sharcd by womcn equally. 
Upper caste womcn havc rcceivcd thc majority of the bcncfits. 

Devclopment planncrs conccrncd with food production frequently 
note the bcncfils of irrigation in incrcasing agricultural output. The World 
Bank budgeted 44% of its Indian loans to the improvement of watcr 
management systems in 1982. India has the most lcngthy and sophisti- 
cated nctwork of irrigation channcls in the dcveloping world. During the 
colonial era, the British constructcd largc scalc irrigation works in the 
Punjab as part of thcir faminc rclicf cffoorts. (For a good rcvicw of pre- 
Indcpcndcncc irrigation history scc Paustian 1968). Today, the Indian 
portion of Punjab, constituting th.c slatcs of Punjab and Haryana, is the 
counlry's most intcnsivcly irrigated and most productive region. 
Irrigation development continues to play a major rolc in India's agricul- 
tural planning. 

The introduction of ncw irrigation schcmcs can have wide ranging 
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effects on women's labor, some of which are noted in the existing litera- 
ture. Most frequently, it is argued that an increase in houschold income 
(which irrigation provides) may draw womcn out of the paid agricultural 
labor force. For example, Sharma (1980) obscrvcs that in Punjab, in- 
creased prosperity throughout the 20th century, particularly since the 
Green Revolution, has becn markcd by tbc withdrawal of women from 
production. Dixon (1980:60) also has noted this phcnomcnon, writing 
that "succcssful agricultural projects that incrcasc yiclds and household 
incomes in uaditional purdah-observing socictics may lead to the with- 
drawal of girls and womcn from thc agricultural labor force to the more 
highly valued (and now affordable) practice of fcmale seclusion." 

Epstcin's (1962) work, howcvcr, is pcrhaps thc most detailed study 
of the impact of irrigation in India (Karnakala). While she docs not dis- 
cuss h e  impact of iri~gation on worncn in dclail, she docs note that in the 
irrigated villagc of Wangala, villagc womcn achicvcd grcatcr indcpcn- 
dence with irrigation through increased incomc from IivcsLock raising. In 
the unirrigatcd villagc, womcn had to dcpend on their husbands who ob- 
tained a new source of income from wagc work in the nearby town. In 
hcr example, irrigation has bccn a bcncfit, rather than a curse, in gcncrat- 
ing inco~ne for womcn. 

Finally, Cloud (1982), in a discussion of irrigation in South Asia, 
indicates that thc increased farm incomc from irrigated agriculture draws 
womcn into unpaid houschold production. Shc cautions, howcvcr, that 
an increase in family income providcd by irrigation may improvc the total 
wclfare of the family (c.g., bcttcr food and housing), but at a cost of 
greater female dcpndcncy on malc camcrs. 

Dcspitc the dramatic changcs that frcqucnlly occur with irrigation 
devclopmcu~ very little is yct known about: a) (hc role that womcn play 
in watcr managcmcnt within tmditional agricultural systcms, b) the dif- 
ferential cffcce of irrigation dcvclopmcnt on mcn and womcn (Cloud 
1982), and c) the diffcrcntial cffects of irrigation dcvclopmcnt on womcn 
of various castc groups. This papcr prcscnts a singlc casc study focuscd 
only on (he lasl of thcsc Lopics. Though the prcscnt data arc specific, it is 
hopcd that the problcms poscd and thc lcssons lcamcd might have 
broader n:lcvancc. 

The papcr is bascd on rcscarch conducted almost U~irty years after 
imgation had bccn inlroduccd and its conscqucnccs bad b a n  fclt by all , 

villagers. It thcrcforc can only rcconaruct what lifc for villagc womcn 
must have bccn like bcforc thc arrival of irrigadon. With thcsc mcthod- 
ological constraints in mind, thc papcr cmphasizcs thc varying ways in 
which womcn of diffcrcntcuslcs arc cut~cntly bcncfiting (or not bcncfit- 
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ing) from irrigation. To anticipate the findings, irrigation has provided 
increased food security for all houscholds; village womcn have easier ac- 
cess to water for washing and drinking and the cash income of their 
households has incrcascd. Ncvcrthclcss, though the overall impact of ir- 
rigation appears to be positive, not all womcn have had the same experi- 
ence with dcvclopmcnt planning. 

THE RESEARCH SETTING 

Bagarpur is a small villagc of 748 pcople (395 malcs, 353 females), lo- 
cated on the Haryana side of the Haryana-Rajasthan slate border. It is on 
the northern periphery of thc Thar dcscrt with an avcragc annual rainfall 
below 300 mm. Shifting sand dunes dot the sparsc landscape, yet despite 
the exuemely sandy soil and arid climate, agriculture dominates the re- 
gional economy. Although some agriculture has always bccn possible, 
irrigation now pcrmits an agricultural sccurity not previously known. 

The study village is part o fa  rcgion know as Bagar, a term which 
loosely uanslatcs as "wastclnnd." Thc Bagri pcople arc thought to have 
originated in Rajasthan and, linguiaically, thc Bagri language is a dialect 
of Hindi. All Bagarpur villagcrs, with the cxccption of one family, are 
Hindus. 

The village is dominated both socially and politically by a few older, 
larger, and more eslablishcd clans. Formal villagc govcmmcnt is almost 
non-existent. A villagcpanchayat (group of five locally clcctcd officers) 
theoretically mcdiatcs disputcs and carrics out community-wide services 
such as maintcnancc of the villagc pond. Lcgally, onc woman retains a 
seat in thc panchayat. Ncvcrthclcss, during the timc of fieldwork. the 
panchayat was highly incffecuvc and villagers did not even know who 
the clccted woman was. 

Research Methods 

Anthropological ricldwork was conduclcd during a ten-month pcriod 
from January to Octobcr 1981. A tolal of six months was spent living in 
Bagarpur village, conducting intcrvicws with womcn and participating 
informally with thcm in their work in thc ficlds and in thc houschold. 
Delailcd information was gathcrcd from 40 houscholds (40% random 
samplc) and oral hislorics wcrc gathcrcd from all houscholds. This papcr 
draws on knowlcdgc of womcn in thc villagc as a whole, since timc was 
spent.working with womcn not includcd in thc samplc and periodic daily 
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work schedules were gathered from womcn throughout the village. 
These schedules proved extrcmcly uscful in balancing out the discrepan- 
cies between what womcn say they do, what men say women do, and 
what women actually do. 

Methodologically, this study was synchronic and only by talking to 
older informants and examining historical records, could I understand 
what sorts of changes had taken place in the lives of the villagers. In 
addition, household histories provided an excellent way of looking into 
the past. 

The Socio-Cultural Setting 

Caste Bagaqur is a rnulli-caste community, but is dominated by one 
upper caste known as Jar, as shown in Table 1 .  Jau; wcrc traditionally, 

Table 1. nsgiirpur Village Caste Composition, 1981 
Numbcr of Mwn Tradilional 

Caste Households Sizc Occupation 
UPPER 7.4 

Jal 66 farmer 
Siami 6 farmer 
MIDDLE (Service) 6.6 

Brahmin 
Sonar 
Lohar 
Khati 

1 pnest , 
1 goldsmith 
1 blacksmith 
5 carzcnter 

Nai 1 barber 
LOWER (Harijan) 7.3 

Chamar 4 leather worker 
Dhanak 14 waver 
Chuerda I sweeper 

OURCI? held mtcwicws, 1981. 
N01E Not all hourholds follow thcir traditional asre  occupations. The goldsmith and 

lhreecarpentcrs arc agriculmralirts who own thcir own land. The data. ncvcr- 
thcless, give a gcncrdl picture of the types of jobs pcdonned in the village. One 
Dhanak household lcfl the village Tor seasonal wage work during the D n c  of 
census and is not includcd in thc lahulalion. 

and continue lo be, peasant farmers, and arc known throughout nonh- 
west India for their hard work as cultivators. The Siami (6 households) 
are a caste of farmcrs considcrcd by the villagers to be equal in status to 
Jats. For the purposes of this paper, thc two groups have been com- 
bined. The other major caste group within thc village is the Ifarijan, 
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which is spread among lhrce diffcrcnt ca~(es:~Chamar (Icalher workers), 
Dhanak (weavers) and Chcurda (swccpcrs). Ncilher the Chamars nor 
the Dhanaks perform lhcir traditional occupations, but nlhcr are involved 
in wage labor, predominantly in agriculture. Thc single Chcurda family 
continues its traditional occupation, handling dcad animals and funeral 
preparations. Within thc castc hierarchy, such work is considered the 
most polluting of lhat done by lhc low castcs. A varicty of service castes 
also are reprcsentcd in ihc community, including a Brahmin priest who 
perfoms marriages and funeral scrviccs, a goldsmi~h, a blacksmith, two 
carpcntcrs and a barbcr. Mcmbcrs of the scrvicc castc are not considered 
to bc polluting by thc Jats and pcrform spccializcd and technical scrvices. 

To lhc reader unfamiliar with India, lhc relationship bctwccn castes 
may seem confusing. Thc hierarchical ordcring of caacs in Bagarpur is 
not always clcar-cut. Ncvcrlhclcss, lhc thrcc major catcgorics (Jafiiami 
farmers, Harijans, and scrvicc castc) provide a fmmcwork for undcr- 
standing villagc relations. 

Diffcrcnccs bctwccn JaVSiami and Harijan houscholds strike the 
visitor immediately on cntcring Bagarpur. Harijans livc in a cluster of 
small mud houscs at one corncr of thc villagc. Childrcn appwr less well 
fed than thcir JaUSiami counterparts and thcir clolhcs are oftcn old and 
tattered. JaVSiami houscs, in contrast, arc frcqucntly made offired brick 
consuuction and contain claboratc cnuancc-ways wilh a room for livc- 
stock at thc front door. Onc thcn cntcrs into a large courtyard, sur- 
rounded by small storagc and living rooms. Of coursc, not all JaVSiami 
houscholds arc equally wcallhy, but the distinction bctwccn JaUSiami and 
Harijans is prominent. 

Landholdings Bagarpur is a villagc of farmcrs and few other oppor- 
tunities for cmploymcnt arc available. Wcallh is measured in land and to 
bc landlcss is to bc poor. Landholding catcgorics (end to mirror castc dis- 
tinctions to a large cxtent. Thc landed arc mostly JaVSiami: the landless 
agricultural laborcrs arc mostly Harijan: and thc landless specialists arc 
scrvicc casks. 

No pcrfcct match bctwccn castc and landholdings exists, but the 
gcncral pattern is quitc obvious in Tablc 2. Bccausc the service castcs 
dcrivc a significant porlion o l  incolnc from thcir tradcs, lhcy are not con- 
sidcred in this papcr. Rathcr, thc focus is on JatISiami and Harijan 
womcn, since lhcir cxpcricnccs most dramatically illustrate thc role of 
land ownership, wcalth, and castc in dctcrmining thc impact of irrigation 
on womcn. 
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Table 2. Average Land Holdings bv Caste. Ragarour ., , - .  
Villape, 1ndiaul98i 

CASTE ACRES 

Jat 
Siami 

Service 

Lower (Wnriian) 

Chamar 
Dhmk 

Onc Chamar household claimed to own 2A acres, bul lhir acreage has no1 been included 
sin* ihc land was rnongagcd and the f m d y  was unahle lo farm it. 

The Family Villagers adhere to customs of pauilocal residence, paui- 
lineal inheritance, and village exogamy. Thus, women come to their hus-- 
bands' village as outsiders. Most frequently, a new bride joins an ex- 
tended household in which a group of brothers and one or both of their 
parents are living under one roof. Her position as a new bride is a highly 
subordinate one and, as is often noted in the literature, the burden of 
household chores is placcd most heavily on her. 

The composition of the household has a arong impact on the divi- 
sion of labor and subsequent role of women. As in much of north India, 
the idcal family typc is the joint family in which two or more brothers 
share agricultural, and their wives domestic, work. This idcal, howcvcr, 
is seldom realized and at any one point in time, a variety of family types 
are evident in the village, a? shown in Table 3. 

The mean household size of different caste groupings at the time of 
fieldwork can bc seen in Table 1. Some households, howcvcr, included 
as many a< 16 to 18 pcople. The desire to have sons overrides the dcci- 
sion to have small families. A couple may continue to have daughters 
(dcspik exorbitant dowry costs) until one or two sons are born. Sons, in 
gencral, arc: more highly valued lhan daughters since they will remain in 
the village, inherit the family property, and care for parents in their old 
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age. Daughters, in contrast, arc active mcmbcrs of the household only for 
the first I5 to 18 years of thcir livcs, hcncc the tcrm "other's wealth" 
(praya dhan) used to rcfcr lo thcm. Ncvcrlhclcss, a young unmarried 
daughter frequently contributes morc coward household labor than does 
her brother, since he tends to continue his schooling while she works in 
the ficlds and does domestic chorcs. 

Purdah A bride entering hcr husband's villagc observes purdah, a cus- 
tom that implies a set of prcscribcd behaviors fora woman's interactions 
and activities. In Bagarpur, the most obvious way in which this ideal 
mode of bchavior is realkcd is by veiling (hc facc in the prcsence of male 
elders and in public places. Purdah also involves not speaking to elders, 
particularly a fathcr-in-law and a husband's cldcr brothers. Purdah re- 
strictions arc observed with all villagc mcmbcrs who occupy the role of 
elder male, LC., those who command deference and respect. 
Nevcnhclcss, as a woman gains status in the villagc with age and adult 
sons, purdah restrictions frcqucntly bccomc more relaxed, particularly if 
she is widowed. 

The !;ystem of purdah funcdons to limit women's participation in 
politics and public evcnls. Womcn are never sccn in the public streets 
talking or loitering; lhcsc arc the places where cldcr men sit, talk to 
neighbors. play cards, and smoke hookah. Womcn rarely speak with dis- 
trict officials passing chrough the villagc (for cxamplc, the rax authorities, 
officials from banks or crcdil associations, and irrigation officials) and 
rarely visit the district center except to visit the doctor when their childrcn 
are ill. They do not lcavc the villagc to purchase household goods and 
claim they see no nced to do so. Husbands and children perform thcsc 
tasks. While a recently introduced bus service to the district ccntcr docs 
provide younger women with opponunities for frequcnt contact with the 
wodd oukiide the village, thc basic system shows fcw signs of changing. 

Purdah, however, in no way restricts Bagarpur women from agri- 
cultural work or chores requiring a woman to lcavc the confines of the 
household. In fact, a valuc placcd on hard work accompanies purdah. In 
other parts of north India and among other castes, purdah ideals dictate 
that womcn should not lcavc thc confines of thcir housc compound. In 
Bagarpur, however, women arc not sccludcd within (hc confines of the 
houschold. The notion of defcrcnce and rcspcct to cldcrs implies that a 
young bride will work hard in the houscl~old and no1 bc lazy, particularly 
in front of' her husband or a villagc cldcr. Womcn show an oulstanding 
endurance, working a full day in thc liclds and rcturning home to carry 
water, cook, and care for children, all :IS a matlcr of their fcmalc exis- 
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tence and with the knowledge that this work will one day be assumed by 
a daughter-in-law. 

Despite the government's attempts to legislate change, then, exoga- 
mous, pauilocal marriage practices and purdah rcsuictions ensure that 
men dominate the public sphere. Womcn in Bagarpur do participate in 
work outside thc household, but purdah prevents thcir involvement in 
politics and public events; these are all arts of a man's world. Life is 
changing in Bagarpur, but at a slower pace for womcn than for men. 

Properiy Inheritance While legally a daughter has equal rights to 
inherit family land, h e  & facro practice of land ransfer is pari~blc inhen- 
lance to sons. Frequently, a family holding more land than thc maxlmum 
number of acres allowed under the Surplus Land Act designates a daugh- 
ter as legal property holder, particularly if no sons are of legal age. 
Nevertheless, the title to property has little significance. Women leave 
their natal village at maniagc and any claim to land is passed to a brothcr 
or other male relative. To dcmand moncy for land within the family is 
culturally unacceptable and transfcr of land to sons goes unquestioned. 

In the event that a woman's husb~nd dies, she becomes heir until a 
son comes of age. A widow without a son is at a disadvantage both so- 
cially and economically. For example, one eldcrly wcalthy widow in 
Bagarpur had no male heir. Hcr land was classif~cd surplus undcr the re- 
form laws but because she had no son she lackcd the clout and social ties 
with male officials to have her surplus land ovcrlookcd, as other wealthy 
male farmers gcnenlly did. 

The Economic Setting 

Irrigation History Irrigation water Trorn the Bhakara canal arrived 
in Bagarpur in 1954, and, in combination with other cvents, resulted in 
suddcn and rapid economic and dcrnographic growth. Undcr the Surplus 
Land Act of 1952, absentee landlords wcre forced to scll heir land within 
~ h c  Bagarpur boundary. This surplus land was rcdisuibutcd to poorcr 
families already living in thc village and sold to families who subse- 
qucntly migratcd into the village. (Farmers displaced by the partition of 
India and Pakistan in 1947-48 wcrc sccking land and Bagarpur was an 
almctivc location.) 

Prior to thc early 1950s, thc population of Bagarpur was relatively 
small and consisted primarily of Jat houscholds. Only two Harijan 
houscholds rcsidcd in thc villagc. A full villagc ccnsus conducted by me 
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Table 4. In-Migrants by Period, Caste and Occupation, 
Bagarpur Village 

# Households 
Period Caste AtEntry Occupauon 
1940-45 Jat 2 Farmer 

1946-53 S i i  4 Farmer 
Jat 1 Farmcr 

Chamar 
Dhanak 

1954-60 Jat 
Nai 

1961-70 Jat 
Sonar 
Brahmin 
Khati 
Cheurda 
Chamar 

1971-79' Jat 

1 Wage Labor 
6 Wage Labor 

1 Farmer 
1 Barber 

3 Farmer 
1 Farmerlgoldsmith 

F'riesUw>ge labor 
Carpenter 

1 SweCpcr/leather 
2 Wage labor 

2 Warrc labor 

last year of in-migration. 

and my colleague during 1981 revealed that nwly hall of the 1981 
households in the village were the result of fissioning among families 
who had migrated into the community during the irrigation period, as 
shown in Table 4. As the data indicate, many of these households were 
landless and have remained so. They came to Bagarpur sceking new em- 
ployment opportunities and found them in agricultural wage work and 
service work. Prior to irrigation there was little need for agricullural wagc 
work and lirfie extra income to pay for services. 

At present, roughly 80% ollhe village agricultural land is irrigated. 
While canal watcr has increased agricultwal security, walcr is nolalways 
available because Bagarpur is at the tail end ofa syslcm that begins far 
away in the Himalayas. Funher, tubcwells which tap the ground water 
are rare in Bagarpur since the water table is deep and often saline. 
Accordingly, although the Green Revolulion that has changed much of 
Punjab and Haryana also ha$ changcd Bagarpur, the transformation there 
has not bcer~ as grcat. 
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Agricultural Practices According to older informants and gc- 
nealogical information, the wholc Bagar region was sparsely populated 
before irrigation. Agricuitur~l work was minimal and sporadic, and farm- 
ers dcpended on rain to grow crops. Frcqucnt droughts and crop failures 
under dry farming conditions made farming undepcndablc. Chick peas, 
barley, millet, pulses, and small quantitics of oilsccd wcrc grown when 
soil moisture was adyuatc. Duc to lack of watcr and inadequate fodder 
crops, watcr buffalo wcre scldom kcpt. Livestock thus played a central 
pi in the economy and cattle and small stock wcrc gmed  on thc opcn 
land. 

With the arrival of irrigdtion watcr, farmers intcnsilied production of 
traditional crops and bcgan cultivating ncw crops requiring irrigation. 
Wheat was inuoduccd as a significant spring (Rabi) crop for cash and 
home consumption. Cotlon wa5 introduced as a fall (Kharif) cash crop. 
Additionally, chick pca production incrcascd ucmcndously. While 
Bagarpur farmers arc still largcly subsistncc fanncrs, the increase in 
these crops, both in yiclds and ncrcagc plantcd, has increased their in- 
volvcmcnt in the cash cconomy. Total cropping intensity has increased 
from 49% to 109% sincc Lhc 1940s.' 

Fc~iilizcrs and high yiclding v;irictics also arc a part of agriculture in 
Bagarpur as a rcsult of tlic Grccn Rcvolution. Mandclba.um (1975). in a 
discussion of the impact of thc Crccn Rcvolution, suggests bat labor is 
displaced when agriculturc is modcrnizcd and that this displacement may 
be most harmful to poorer households which dcpcnd on wage labor as a 
source of incomc. Bagarpur, howcvcr, is rclativcly unmcchanizcd. 
Tractors arc few (thrcc in 1981) and co~nbincs do not exist. 
Conscqucntly, labor has not bccn displaced to the extent that it has bccn 
in thc morc fcnilc and productiuc rcgions of Punjab. In fact, the oppositc 
appears to havc occurrcd; dcmantls for both male and fcmalc labor havc 
incmcd. 

Water Management Undcr thc currcnt system of canal irrigation, 
watcr channcls arc managcd by Lhc sharcholdcrs whose land is scrviccd. 
Thc numbcr of sharcholdcrs varics from 20 to 85 and may include fm- 
ers from diffcrcnt villagcs. Sincc thc organization of thc Hxyana Stale 
Minor Irrigation and Tubcwcll Corporation (HSMITC), bqun in thc 
1960s, thc sharcholdcr's rolc is li~iiitcd to kccping thc irrigation channcls 
clean. HSMITC builds and scrviccs Lhc watcrcowscs and providcs a lcgal 
forum for disputcs if ncccsszuy. 

Whcn channcls ncctl clcaning, Lhc farmer most affcctcd notifics his 
neighbors and a timc for clclining is sct. Thc decision is lhcn passcd on to 
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the othcr mcmbcrs. TIicrc is no rcgular icadcr. Onc mcmbcr of each 
sharcholdcr's family is cxl)cctcd to work fora day. Womcn play no role 
in thc maintcnancc ofclla~~ncls and no rolc in rhc formal managcmcnl of 
thc irrig;uion systcm. In fact, most of lhc m.an.agcmcnt dccisions are car- 
ried out at thc slale icvcl, nltl~ougli sl~ucholdcrs arc rcpaying a subsidized 
loan lo ihc slaw which will u;a~sfcr titlc of ihc watcrcoursc from HMITC 
to sharcholdcrs. Wlicn title is uansrcrrcd, thc shareholders will once 
again bc rcsponsiblc for repairing anti, if ncccssary, replacing the chan- 
ncls. 

Other Developtnerrls Thc govcrnmcnt of Haryana has madc con- 
sidcrabli: cffort to pro\,itlc scrviccs to thc rural areas. As a rcsult, 
Bagarpur is linkcd by puvcd roatl to a district ccntcr, 25 kilometers dis- 
cant. Thcrc is dircct bus scrvicc four timcs daily. Elccuicity was inuo- 
duccd in 1971 and two co~nmcrci:ll llour mills, which use clcctric power 
for grinding and chopping fodder. arc locatcd in the village. At the time 
of thc licldwork, 20%) of thc houses wcrc clcclrified '11 but one bclonged 
lo Jat farnilics). Ncvcrtllclcss, llicrc wcrc no clcctrical homc appliances, 
such as foddcr choppi~~g in:lchincs, homc flour grindcrs, or ghce makers 
in thc villagc, allhougl~ onc J:I~ household was considering purchasing a 
ghcc makcr. Bagarpur iii:~y soon wimcss the introduction of such labor 
saving doviccs, but thc cosls of purchasing cquipmcntarc high and many 
farnilics cannot affortl thcm. 

An cxuc~ncly i~nportant dcvclopmcnt in ihc villagc was thc cstab- 
lishmcnt o fa  primary scllool lhcrc in 19CF1. Most boys, particularly Jats, 
graduacc Crom it and many corltinuc thcir schooling at the high school 2 
kilomctcrs away. Education for girls, howcvcr, rcmains minimal, as 
shown in Tablc 5. 

Table 5. Scliool l~~lrollrnent by Caste and Sex, Bagarpur 
1 

Cmlc 
Class f lar l j ;~~~ Jn Tocai 

M F M F M F 
5th 0 1 4 0 5 1 
41h 0 0 3 1 4 1 
3rd 1 3  14 1 19 5 
2nd 0 0 9 4 11 4 
1st 2 0 10 3 12 3 
TOTAL 3 4 40 9 51 14 
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IRRIGATION'S IMPACT ON FEMALE 
AGRICULTURAL LABOR 

Among uppcr castc JaUSiami womcn, dcgrcc of participation in agricul- 
tural labor tcnds to dcpcntl on wcalth and houschold composition. 
Withdrawal from agricultur:~l hbor is a sign of prcstigc and adult married 
women an: lcss involvcd in i~gricultural work in households ablc to afford 
wagc laborers. NcvcrU~clcss, (luring thc highly demanding harvcst, most 
ablc womcn do somc work in their family ficlds. Jafiiami womcn do not 
pallicipatc in wagc labor for othcr Pamilics. Evcn thc poorcst and landless 
Jat womxi did no wagc work in thc villngc, although shc was willing to 
migratc out of thc villagc seasonally for work. 

Thc pattcrn is quite diffcrcnt among Harijan womcn. Thcy tcnd to 
work for daily wagcs ill  lando\\,~lcrs' ficlds. Frcqucntly, lhcy arc in- 
dcbtcd to work for J:lt a ~ r l  Siclmi bmilics duc to loans incurred during lhc 
slack scason and havc no option but lo work. Thc working relationship a 
Harijan woman cstahlisl~cs wiU~ a JaUSiami houscl~old is oftcn onc that is 
ccmcntcd ovcr thc yurs .  Scrviccs provitlcd cllroughoul thc year may bc 
rcturncd by lhc Jafi ia~ni houschold in thc form of old clolhing and cxua 
food as wcll as cash wagcs anti lo;ms. 

Whilc vcry fcw sources of  cmploymcnt for Harijan landlcss womcn 
arc available, agricultuml lalxx is all imporunt source of food and cash. 
Ficld dala show, howc\,cr, that'tlarijnn womcn wcrc undcrcmploycd 
during the 1981 harvcst swson. Tdblc 6 co~llains daw indicaling lhc 

Table  6. Female Participation in Agricultural Wage Work,  
Rabi Hsr\.cst, B:tg:lrpur Village, 1981 

(Dat:~  1:ro111 7 Sample Housel~olds) 
Williin Bagarpor OuLsidc Ragaqur 

No. of Person No. o l  Woman Nu. of I'crscm No. of Woman 
days from cl;~ys frcrni days lrom days from 

155 47 128 21 m:: lilcld 1ntcrvlcu.s. 1')SI. 
NOTE: Data arc for sscven satnplc I~ourcholJs only. I 

numbcr oC days workcd by a sain])lc of Harijm wolncn during thc har- 
vest. Villagc iandowncrs hircd k ~ l x ~ r  h r n  oulsidc thc villagc and villagc 
womcn workcd less ih.111 l~nlf thc 1,:lrvcst tl:~ys ofcJlc scason. Thc full po- 
tential of thc local fcinnlc labor forcc, thcn, was not bcing tappcd. 
Landowning familics may  h ~ v C  p~cl'crrcd to hirc mcn, although fcmalc 
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labor was hircd frol~l outsidc thc villngc. Convcrsiiy, local Harijan 
womcn may havc choscn not to work and rclicd on lhcir husbands' in- 
come as  wage workcrs bccausc non-c~nploymcnt as a wagc laborcr ac- 
corded a dcgrce of prcstigc. This provcd to be a scnsitivc topic; while 
womcn as wcll as  mcn complaincd about working for othcrs, thcy ncvcr 
complaincd about UIC lack ofcn~ploymcnt. Yct thcrc gcncrally arc long 
periods bctwccn harvests whcn wolncn in particular havc no stcady 
source of cmploymc~~t. 

Agricultural Tasks Perfor11zed 

Jat/Siami and Harijan womcn both cngagc in wccding, harvesting, hand 
threshing, and winnowing. As a rulc, thcy do not participate in thc 
preparation of thc land (plowing, lcvclling, sowing, and irrigating). In 
addition, thcy d o  not handle ln:~chincry, such as thc tractor or uactor 
powcrcd zhrcshcr, wl~icll is rcsuictcd to tncn. 

Among bolh Jal1Si:lnli and tlarij:tn womcn, work in agriculture docs 
not begirl until around agc I I .  Youngcr girls not attending primary 
school hclp with houscl~oltl chorcs, but rarely go to thc ficlds. Bctwccn 
thc agcs of 11 and 15, girls work hard both insidc and outsidc thc homc. 
At agc 1:i or  16 a girl is m3rricd and bcgins spcnding thc non-harvcst 
season in hcr husb:lnd's villi~gc. A girl's uansition into hcr husband's 
village is vcry gradual, and ibr lhc lirst few ycars shc rclwns to hcr natal 
villagc for onc if not both l~:uvcs~s, dcpcnding on labor rcquircmcnts. It 
is cxpcctcd by bolh hcr in-laws ant1 InrcnLs that shc will rctum homc frc- 
qucntly, panicularly if ~ltltlition~l l u h r  is nccdcd. 

Aftcr a woman r ~ i c h c s  ulx)ut ngc 40, shc frcc]ucntly may rctirc from 
agricultural work, particul;~rly if shc l ~ a s  childrcn to assumc thc rcspon- 
sibilitics. Among Hariinn wolncn, wugc work frcqucntly is cxtcndcd un- 
til agcs 441; to 50, dcspitc thc labor providctl by chil(ircn. Each addcd hand 
is a sourcc of cash and otlar  hc~lcfits. Ncvcnhclcss, dcgrcc of agricul- 
tural labor participation is a I'unction of a varicty of Pactors including 
houscholtl compositions, wcalth, and hallth. 

Weeding Whilc some unirrigntcd ficlds arc occasionally wcedcd, the 
majority of wccding ulhcs plucc on irrigated land. Couon, an irrigated 
crop, rcqi~ircs thc most wetding labor. Whilc boUl mcn and womcn d o  
solnc wccding, hoc wcctling is primarily a fcmalc activity. JaVSiami 
womcn also hclp in wcctling us tlicy gathcr I'oddcr on a daily basis, sc- 
lcclivcly cutting the slnallcr wwds ant1 grasscs for foddcr. Whcn onc 
farmcr was askcd why hc had let his c o t t n  crop get so full of wceds, his 
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rcply was lhat his wifc was letting thc bcucr foddcr wccds grow so  that 
shccould harvcsl lhcm as food for tl~cir livestock. Harijan womcn, lack- 
ing land, havc lcss opportunity t collect iodticr in this manncr, but may 
do so if pcrmitlcd by Iantl holding Bn~ilics. 

Harvesting Women, both JaUSiami and Harijan, participate in all 
harvesting, as shown in 'r:~hlc 7, although tl~cir dcgrcc of participation 
varics with thc crop. Fodder harvcsling, particularly of clover (green 

Table 7. Labor P:~rLicipalion During Rabi Harvest by Caste 
a n d  F a ~ ~ ~ i l u  l'vpe, B a ~ a r p i t r  Villaze, 1981. 

Fumilv f i n e  , 2, 
Caqtc JointIStcm Nuclcar 

3a1/Slam1 71% u 

(unpaid agricultural lal>or) (n=39) (n?$ 

Hariian 100% 100% 
(waic labor) (n=7) (n=2) 

' SOURCE: Ficld In~crvicws. I'JSI. 
NOTE: Data arc for 41lCA; s;l~nlrlc housclrokls only. 

foddcr) is donc prinlilrilp by wolncn ;~nd chiltlrcn. Irrigation hm pcrmit- 
tcd a largc varicty of ncw ibddcr crops lo be grown, crops whosc quality 
is bcncr for supporling li\,cstock. A grcar dcal of timc and cncrgy is dc- 
votcd to foddcr crops sincc livcswck play a ccntri~l'rolc in thc villagc 
cconomy. 

During lhc fall sc:lson, wolncn conuibutc morc to agricultural labor 
duc to Lhc lypc of crops gn)\\,n and the cooler wcathcr. Cotton in particu- 
lar is harvcstcd prinurily by womcn ;inti childrcn sincc it is considcrcd 
rclativcly casy to pick ; I I I ~  o\,crI:~ps will1 tllc morc rigorous COW p a  and 
millct harvcsling, prinli~rily donc by men. Even JalISiami womcn, who 
gcncrally do no1 work i n  t l~c  ficltls, invariably do solnc cotton harvcsting. 
Young cl~ildrcn bcgin lllcir agricultural careers by working alongside 
lhcir mohcrs in thc cot1011 h;~r\fcst. 

During both lllc 1111 and spring scasons, all land owncrs inlcrplanl 
melons and squashcs wit11 tl~cir primary crops. This supplcmcnlal plant- 
ing is donc vcry casually (11:\11tl-hnratlcusl) and unsystcmalically, bul thc 
crops providc a wclco~~rt:  vnricty lo thc routinc dict at harvcsl time. 
Harijan wagc workcrs ;~rc free to cul melons and squash during thc har- 
vest whilc working in tllc licltls. 

Threshing Aflcr the crop is hi~n~cslcd, il cilhcr is !Acn to lhc villagc 
for threshing or hrcsllcd ncnr lhe ficlds. Whcat is lhrcshcd by machinc 
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and h u s  is ncvcr donc by womcn. Cotton is sold bcforc it is ginned. 
Chick pcas, millet, and oil sccds arc first crushcd by guiding camcls 
around in a circle ovcr the stalks, then thrcshcd and winnowed by hand 
using large pitch forks. (The chaff is saved and used for fodder and 
fucl.) This work is donc by men and womcn togclhcr. 

Summary: Impacts of Irrigation by Caste 

JatlSiami Women Tlic most apparent impact of irrigation on 
JaUSiami womcn's rolc in ilgricultural production is an increase in agri- 
cultural work during the harvcst swson. Carton in thc fall and w h a t  in 
lhc spring havc incrcasctl both the demand for hxvcst labor and h e  total 
harvest seasons. Colton ant1 whcilt also havc affcctcd ihc scheduling of 
crop harvesting and conscqi~cntly the amount of labor rcquircd at ccmin 
peak pcriods. For cxlunplc, tllc hauvcsting of cotton overlaps wilh h a t  of 
millct, rccluiring household hbor to be divided among two ficlds. 

Changes in agricullural labor brought about by irrigation havc bccn 
in degree rathcr than in kind. According to oldcr informants, JalISiami 
womcn wadilionally workcd in the ficlds, but thcir pmicipation has in- 
crcascd, ;it Ices1 for t l ~ c  prcscnt. This increase can bc atiributcd to morc 
intensive and rclalivcly unmccllanizul binning pr;~cticcs, grcatcr sucss on 
crop schcduling, and a longcr lrorvcst scltson. 

Cotton in pqlicul~u 112s Oroughl woolen and chiltlrcn into agricultural 
work, since it is a rclalivcly easy crop to pick. Irrigation has had a mini- 
mal cffcct on fcmalc i~~volvc~ncnt  in it~rcshing and winnowing opcra- 
tions. Cotton is ginned ootsidc tlic villagc and whcut is machinc thrcshcd. 
Hencc, womcn's pnrlicipation in this sphcrc is limited. Whcthcr 
Bagarpur agriculture will become increasingly mcchanizcd and womcn 
rclegatcd lo the home rc~ni~ins to 1~ sccn. 

1rrig;ition and llic G r c c ~ ~  I<cvolulion havc ~natlc :~griculturc morc sc- 
curc in h c  Bagar and h:ivc brought a new sourcc of inco~nc to village 
landholders. Farmcrs have hccn quick to adopt some of the changes. 
Irrigation has bccn a boon to ihosc k~rnilics owning suflicicnt land. 
Incquitics among J;it/Si;l~ni tiouscholds pcrsist, however, and not all 
womcn havc sharcd in the Ixncfirs of irrigation. 

Harijan Wornen Irrigation 1x1s providcd a sourcc of  incomc andlor a 
source of food for Hnrij:ln f:~milics. In atldition to caqh wages, lhe labor- 
ers arc frcc to lakc vcgcti~blcs, I'rui~s, ant1 grains to cat during thc day. 
Harijan womcn also llrc allowctl lo cut wccds as fodder for lhcir livcstmk 
and, when working, arc usually given one meal during the day's work. 
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Thosc Harijan womcn who havc scurcd good working relations with Jat 
familics also can collcct couon, chick p a s ,  whcat, and millct aftcr the 
landowners arc satisficcl wiUi their harvcst. Thc work is time consuming 
and the bcncfiu may scc111 mcagcr, but this activity can bc a very impor- 
tant sourcc of food and cash for poor and landlcss households. 

The bcncfits of agricultural wugc work arc of a slighUy diffcrcnt na- 
turc for womcn lhan for iiicn. Wo~ncn work on a daily basis, rathcr than 
on a monthly or ycarly contract as  mcn oftcn do. Thus, thcy havc mcre 
flexible schcdulcs. Prior to irrigation, littlc agricultural wagc work was 
available. Irrigation has brought alx)ut both a dc~nand for and a supply of 
Harijan wagc laborcrs ant1 scrvicc castcs. Wl~ctllcr thc Harijan migrants 
wcrc lcss advanragctl in tlicir place of origin is not known. Today, how- 
cvcr, Harijan womcn m:~kc up a rcl:~tivcly s~n~ i l l  pcrccnugc of hired agri- 
cultural wagc labor. Wl~ilc i r ~  part this may bc duc to land owncrs' prcf- 
ercnccs for malc Iaborcrs, tlic prcaigc of no1 working also appcars to cn- 
Cr into thc rclationsl~i~)~. 

With thc cxccptioli of lrarvcst work, fcw opportunitics exist lor 
Harijan womcn. Harvest wage work h3s rci~iforccd caste distinctions bc- 
twccn landowncr Ji~~ISintiii and Harijans. Tlic traditional occupations 
pcrformcd by Harijan custcs arc 1101 pcrfortiiul in Bagarpur, but Harijans 
havc bccomc wagc workers and arc tlcfi~icd as such. Dcspitc the indircct 
bcncfits to thc Harijun (:~rnily, wagc work rcinl'orccs thc Harijan's dc- 
pcndcncy on thc Iantlcd tl~rougl~ in~lcbtcclncss. Increasing mcchani;.;ltion, 
in combination with a growing popul3tion. howcvcr, will most likcly 
forcc Harijans to scck work clscwlicrc as Uic villagc labor surplus cx- 
pands. For hoth ccot~omic rczlsons (cmploycrs prcfcr mcn) and factors of 
prcsligc, wolncn arc likely lo bc thc first to bc squcczcd out of agricul- 
tural wagc work. 

IRRIGATION'S IMPACT ON FEMALE 
DOMESTIC LAEOR 

Dcspitcparticipation in agricultural prtxluction, a woman's primary role 
is as  a workcr wiU1i11 the houschold. Irrigation also has had a strong im- 
pact on women's domcst~c t:isks. 

The JatlSiarni Work Day 

A JaVSiami woman's tl:~y bcgi~is bcforc sunrisc. Shc first chums the 
milk into ghcc, a tusk requiring about an hour. Thcn shc clcans thc 
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house, rnilks and fccds the buffalo and/or cow, prcparcs food for the 
family and laborers, brings watcr from thc villagc pond, and makcs dung 
cakes IO dry in thc sun. Sl~c iniy bring food to h c  liclds and rcturn homc 
with fddcr  andlor fucl. If shc has frce tiinc in the afternoon, shc may 
spin cotf.on or grind chick peas or lnillcl on ihc hand flour mill. Toward 
evcning, shc again carcs for ll~c livcsrock, carrics watcr, milks, and pre- 
pares food. Finally, aftcr tlic cvcning meal, shc may hclp chop foddcr on 
the hand choppcr and fwd ihc animals. 

JaVSiami womcn visit Llicir natal villaigc oncc or twice a ycar for a 
period 01 up lo a month oncc thcy have bccomc pcrmancnt rcsidcnts in 
the villagc (c.g., aflcr thc olrly ycius of inurriagc). Whcn thcy arc prcg- 
nant, thcy rcturn hon~c ibr pcriods of up lo six inonths and givc birth in 
lhcir nalal villagc. Thcsc visi~s arc pcriods of relaxation from thc daily 
work load in thcir murriwl l ~ o ~ n c  i~nd wotncn look forward to them ca- 
gcrly. 

The Harijan Work Drry 

The Hari,jan woman's work (lily in llic hornc docs no1 diffcr in kind from 
that of thc Jat or Sinn~i. Lacking ihc aincnilics common lo JatfSiami 
households, howcvcr, thc Narijiln wolniln has rcwcr lilsks to pcrrorrn 
around thc household. Mosl Hilrijans havc fcw dairy anitnals, as shown 
in Tablc 8, and scldo111 11:lvc surplus inilk requiring ghcc prcparation. 
Since many Harijan fi~n~ilics own shccp and goats which grWc ncar the 
vil1agc;foddcr coliccti~~g is noircquircd. If a cow is owncd, womcn and 
children kathcr fodtlcr grasses along the roads nwr the villagc or collcct 
fodder in Iiclds of JaLs with whotn thcy havc good relations. 

Home flour grinding is donc i~~l'rcqucntly sincc most Harijans do not 
havc a rej:ular supply of chick pcas and millct. Whcat is frcqucnlly pur- 
chased ori crcdil from Jals 2nd is ground at the clccuic flour mill. Cotton 
spinning, a common p:~sti~nc among JuVSiami womcn, is rawly donc by 
Harijans since they luck thc couon with which to inakc thrwd. 

Visitsto their natal villagc arc much lcss frcqucnt among Harijan 
womcn than JalISiatni. tlarijan womcn cannot afford thc bus farcs and 
gifts required, and, as a rcsult, arc lucky if thcy can rcturn oncc a ycar. 
Neverlhelcss, thcy do rclurn hotnc wl~cn thcy arc prcgnant. 

Harijan womcn licclucntly scck work in ihc homcs of Jats, but such 
employment is sporadic. (Hnriji~n womcn rarcly pcrform such work 
within Siami houscholtls). Thcy clcan, plastcr thc homes with mud, and 
act as mitfwives, but (lo not cook sincc this is considcrcd polluting to 
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Table 8.  Livestock Ownership by Caste, Bagarpur Village, 
1981 

TYPE OF LIVESTOCK 

Ca* BufPalo Cows Cruncls Goats Sheep 
JatJSiami 
(N=26) 1.58 1.65 1.15 0.41 0.07 
Harijan 
n\r=9) 
kll hbuscholds 
(N=35) 1.08 1.05 0.75 0.80 0.08 
SOURCE: Ficld Inlcrviows. lL181. 
NOTE: Data arc for 40% s;c111[1lc trouscholds only. Rgures rcflect mean 

numbcr pcr houschold. 

Jats. Clcaning and plastering arc pcrfor~ncd during weddings, funerals, 
and othcr ccrcmonial wcasions. Harijan wolncn arc not paid in cash, but 
instcad rcccivc old cloLiics or grain for lhcir labor. Additionally, thcy may 
rcccivc cxua buttcrl~~ilk fro~n thc Jat day's ghcc making. These scrvices 
arc imporcant to HarlJans si~icc Liicy tidc lhc houschold over bctween har- 
vests. 

Food Preparation alzd Corlsumption 

Irrigation has brought about changcs in dict which are rcflccted in 
changes in work pat1crn.s. Aftcr irrig;:lion, whcat bcgan lo rcplace millet 
as the staple grain for making chappallis (flat brcad). Villagers claimed 
that long ago, thcy alc barlcy and chick pca chappatus, thcn shifted to 
millct and now incrc&singly usc whcat. 

The JatISiami dict gcncrally consists of two mcals during the day 
that includc chappattis, ghcc, a lhin curricd vcgclablc, and buttermilk. 
Womcn arc suict vcgct~rians whilc somc mcn infrcqucnlly purchase meat 
fmm the disuict ccntcr and prcparc it lhcmsclvcs outside the home. In 
Harijan households, thc dict consists of chappattis and pcrhaps a chutney 
(madc from chiiics); vcgct~hlcs, which must bc purchascd, are rarely 
eatcn cxccpc during lllc trarvcsl. 

An imporcant fcaturc of the inlroduction of wheat into lhc diet is that 
it can be ground at thc co~n~iicrcial flour mill. Village womcn prefer to 
grind millct in the homc just bcforc cating sincc it  spoils quickly. Whcat, 
howcvcr, is rxcly ground at home, grcatly decreasing thc total time 
spcnd in hand grinding. Tlic incrcasc in chick pca production has not 
significantly altcrcd thc p:itlcrn of food preparation or consumption. 
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Village women contir~uc to hand-grind chick pcas since thcy claim thc 
commercial flour mill cannot grind thc flour as fine as  thcy would like. 
Dcspilc irrigation, chick pals rcuin ll~cir ccnual importance in the agricul- 
tun1 economy. 

Many of thc foods grown in thc villagc an: not availablc to Harijans. 
Chick pcas may be obuincd fro111 thc lcliovcr harvest in JaUSiami fields 
and whcat is bought on crcdit from landowners with whom the Harijans 
have good relations or  from the villngc shop. (Prices tend to be highcr in 
the shops, however). Thus thc bcncfie of irrigated crops and increased 
production of indigenous crops havc not an'cctcd the dict of the Harijans 
as  significantly as that of  tlic JalISiamis. Securing good relations with 
JaUSiami Carmcrs is ihc hcst mcans of improving thc family's dict under 
the current sysccm. 

Of all food iccms, milk and milk produce arc thc most highly valued 
by thc villagers and nilrkc up an iniporlilnt part of the dict, both nuui- 
tionally and for social ;~ntl ccrcmonilll purposes. Villagers claim that prior 
to irrigation they wcrc morc dcpcndcnt on milk duc to uncertain crop 
yields undcr dry farniing conditions. Dairy animals, howcvcr, continue 
to play a ct:nUal rolc in thc livcs of thc villagcrs. Milking and processing 
buttcr into ghcc arc prinilrrily wo~ncn's lilsks. 

Milk is rarcly sold. Surplus niilk is madc into ghce which is sold 
both within and outsidc tlm villagc. Wotncn arc rcsponsible for the sup- 
ply and sale of ghcc within L11c village. Ohcn mcn an: unaware that thcir 
wives scll ghcc and rlucly know how niuch surplus is availablc in the 
home. 

Irrigation has incrcasc'tl thc sccurity of and dcpcndcncc on grains and 
pulscs, but milk and ghcc rc~nain tlic most imporunt food itcms in thc 
villagcrs' dict. Harij:l~ls, howcvcr, cat milk protlucts infrcqucntly. 
Irrigation has pcrmitlcd villagcrs, particularly Jats and Siamis, to main- 
tain watcr buffalo which producc a much highcr quality and quantity of 
milk than ihc local vuricty of cow. 

Fuel Use 

Thc primary sourcc of  fucl availnblc to JaUSiami womcn arc cotton 
sticks, dung, and occ:~sion:~lly dcad brunchcs of  trccs. Cotton sticks arc 
uscd primarily for cooking chappattis on thc hcarth. Slow hcating for 
proccssing milk ant1 li~tldcr on a cl:~y ovcn is donc using dung cakes. 

Dung rc~nains LIII i~nportant iucl sourcc and all Pamilies (whcthcr 
JaUSiami, Harijan, or scrvice custc) huvc at Icast onc small dung pile. 
Dung is mixcd with straw and matlc into cakcs which arc dried and 
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stored to hc uscd as nccdcd. Dung is increasingly uscd as fcrtilizcr. It 
also is uscd to makc fircd bricks for wcalthicr homes, decreasing its 
availability for homc usc. Cotton sticks, howcvcr, havc filled this gap. 

JaUSiami womcn rarely cxprcsscd problclns of fucl shonagc. During 
lhc months of  Scptc~nbcr and October, cotton sticks arc scarce until the 
harvest. When thc aicks arc tlcplctcd, womcn gathcr dricd stalks of chick 
peas, muswd, and cotton from llic prcvious season. While the process is 
time consuming, thc shortligc is only for a fcw monlhs. No JatlSiami 
womcn rcportcd any critic:ll problcins in finding fucl on lhcir own fallow 
ficlds. 

Fucl is an acutc problem, howcvcr, for Harijan f:~rnilics. Thcy either 
m u a  purchasc wood on tlic markct, if cash is available, or dcpcnd on 
gifts of dung from Jnt li~milics, resulting in incrcascd social, if not cco- 
nomic, indcbtcdncss. If tlicsc sourccs of fucl arc unavailablc, Harijan 
womcn scck roots and tlc:td sl1ru1)I)cry along thc roadsidc. All Harijans, 
as  wcll as Jats/Sianiis, llavc sollic dung, 01ough tlarijans may not havc 
cows and buffalo. Sincc the uninl;lls arc sk~ll fcd in lhc JaUSiami homcs, 
Har i jm can only gathcr (lung whcn tlic animals uuc Lkcn out of ihc stlills 
occasionally. 

Sincc thc arrival of irrigation, vacant land avnilahlc for fucl galhcring 
ha? dccrcascd. Thc lantlcd, howcvcr, havc bccn rnorc than compcnsatcd 
due to thc introduction of cotton. J ~ L S  and Siamis can gathcr cnough fucl 
to last throughout most of tlic ycur on  onc acre of colton-producing land. 

- Thc landlcss Harijans, il l  contrast, havc rcccivwl no natural hcncfits; 
public land is a scarcc co~iimodity ant1 Harijans must spcnd timc starch- 
ing for fucl wootl or [)~~rch:i.sc it lion1 tllc lantlcd. 

Livestock 

All landowning familics own livcstock, usually onc camcl (for plowing 
and transport), onc or two huSf:~lo, and pcrhaps a cow. Villagers con- 
sidcr thcir animals on u p:~r wilh land and sons; lhcy arc an indispcnsablc 
pan ollifc, Although all Siimily nicmlxrs c:uc for livcstock, womcn play 
a morc prominent rolc in fccding, milking, and gcncral maintcnancc of 
dairy animals, whilc mcn tcnd to c:uc for camcls. 

Livestock arc st:~ll rctl during most of thc  ycar. BufFalo, whilc pro- 
ducing milk, arc fcd a inixturc of cottonscc$ (purchased on thc markct) 
and chick p a s ,  in addition to gnisscs. This combination is said to in- 
crcasc milk yield ant1 fat contcnt. Thc amount of timc rcquircd to prepare 
thc foddcr is quite cxtcnsivc. A woman first clcans out ihc hcttcr chick 
pcas for human consuiiiplioii ant1 spliLs thc pcas on thc hand mill. The 
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seeds are then heated during the day to soften before being fed to the 
milk-producing buffalo. 

Goats are to the Harijans what cows are to the Jats and Siamis, a 
back-up for the primary milk producer (water buffalo), and in the worst 
of times, the sole source of milk. Goals are grazed along the roads and 
ditches and in communal acrcagc ncar the village. Harijan women and 
children are responsible for care of the small stock, milking them and 
gathering fodder. While grazing land along the irrigation channels is 
good, the problem of food to maintain animals is a key issue. 

Irrigation has pcrmittcd Jats/Siamis to kcep water buffalo, which 
need a sufficient amount of walcr in which to puddle daily. higation also 
has permitted fodder crops, c.g., clover, millet, and cow peas, necessary 
for the maintenance of buffalo, to be grown. Harijan households lack the 
necessary capital to purchase buffalo and cows and cannot produce 
enough fodder to maintain thcm. As the land has bccome more inten- 
sively utiliud and vacant acrcagc hits become scarer, Hxijans are finding 
less and less room on which to gruc thcir small stock. The final result is 
a lack of dairy producLs In thc Harijan dict. 

Domestic Water Use 

Villagers obtain watcr for drinking, washing and cooking from a single 
village pond. The pond consisls of a drainage arm which is fed by irriga- 
tion water as needed. Thcrc arc no wclls or piped watcr available due to 
problems of political organization within Lhe village. 

Village womcn carry watcr from thc communal pond in large clay 
pots twice daily and cllcli pot tllkcs about 15 minutcs to fill. Water carry- 
ing is symbolic of womcn's work; as a bridc first entcrs the home of her 
husband, she is grcctcd at thc door by hcr mother-in-law who places a 
pot of water on her hcad, symbolizing thc work she will have to do in her 
new home. Aftcr childbirth, a woman docs no work for a month but her 
reentry into the household is marked by a ceremony in which she takes 
her fust pot of watcr from thc pond. The pond is a focal place for women 
to meet and talk and information flows rapidly among village women 
there. 

Prior to irrigation, whcncvcr the village pond, then fed by rain wa- 
ter, went dry, womcn walkcd (hrcc kilomctcrs to the next village for well 
water. Themore pcrmancnt watcr sotucc in the village has benefitted the 
poorer segment of the population cspccially, as was witnessed during 
fieldwork whcn the irrigadon channcl was closed temporarily for repairs. 
Wealthier families scnt thcir sons on camel with water tanks to get water 
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from the neighboring villagc. Poor womcn from households not owning 
camels had to go on foot. Irrigation also has rclieved all women of hav- 
ing to carry water to thc ficlds sincc now most farmers have easy access 
to water either in thc irrigation channcls or in small storage tanks. 

Cotton Spinning and Weaving 

Cotton spinning and wcaving arc done in spare time by wealthy young 
women and upper-caste older womcn who do not engage in agricultural 
work. A portion of thc cotton harvest is savcd and ginned for homeuse. 
Thread is spun by hand on wooden spinning wheels. The men make this 
into string, some of which is dycd and wovcn into colorful rugs by the 
young womcn of the household to usc as part of thcir dowries. 

Cotton thread and tlic crafts produccd are not sold, but rather are 
used in the home. Only JaUSiami familics who grow cotton engage in 
these tasks; Harijan womcn do not have access to the cotton lint. Harijans 
occasionally may scll gout hair, but do not usc it for spinning in the 
home. 

Spinning and weaving are considcrcd leisure activities and are car- 
ried out during the non-harvest season andby cldcrs. It is difficult to 
measure the degree to which leisure timc has increased for women with 
the coming of irrigation, but it appears that irrigation dcvclopmcnt, cou- 
pled wilh other modernizing forccs, has incrcascd agricultural labor re- 
quiremcnts while dccrcasing household work, particularly for the landed. 
Clmly, factors such as family composition, s ix ,  and sex ratio, as well 
as agricultural changcs, all inllucncc the degree lo which womcn have 
lcisurc time. 

Barter and Cash 

Bagarpur remains primarily a subsistcncc agriculture villagc, despite the 
increase in cash cropping. Barter cxchange is an important part of the vil- 
lage economy as a wholc, particularly for womcn. Grain frequenlly is 
exchanged for vcgcvablcs from peddlers or from small village shops. 
While mcn are involvcd in cash transactions when marketing their pro- 
duce, womcn and cliildrcn tend lo play a grcalcr rolc in thc barter ex- 
change system within Uic villagc. 

Harijan womcn prcfcr to cxchange lhcir serviccs for durables rather 
than cash. Thosc hired to work in JatISiami households prefcr to be paid 
in grain or clothing sincc cash is turned ovcr to lhc household head who 
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may spend it on drink or gambling. Payment in kind assures thc family 
of food and clofhing. 

Wheat and othcr grains frcqucntly arc "purchased with labor. 
Harijan families work for the scllcr during the harvcsts and the cost of 
grain is calculated against work days. In this manncr, the cash transaction 
is eliminated. Jat womcn arc lcss involved dircctly in the bartcr economy 
than Harijan womcn. The one arca in which thcy may be involved in 
cash is in the sale of ghce. Most womcn also rcccivc small amounts of 
cash which thcy use lo buy banglcs or ribbons. 

It was difficult to discovcr how cash is spcnt within the household 
economy since the topic was scnsitivc among thc villagers. Ncvcnhclcss, 
although no data wcrc collcctcd on cxact allocation of cash, observations 
indicate that womcn rclaincd little control of cash income. Often, cash 
and cash loans would bc spcnt on alcohol and gambling by men. 

Summary 

Traditional cooking mclhods continue to bc uscd by womcn, but changes 
in cropping patterns havc brought about somc changes in diet and fuel 
consumption. Whcat is rcplacing ~nillct as thc slaplc grain, but lhc tnnsi- 
tion has bcen slow. Chick pcas rc~nain an imponant food as well as cash 
crop. Irrigatcd farming has introduced ncw varictics of fruit and squash 
into the dict scasonnlly. Thc introduction of cotton has replaced wood 
gathering for thc JaUSiamis. Thc incrcascd use of dung as fcrtilizcr and 
for firing bricks has mcant a dccrcilsc in ils usc as a cooking fuel. 

Milk and ghcc rcmnin thc lliost imporunt food itcms for the vil- 
lagers. Dcspite thc high costs of foddcr, milk produce rcmain popular 
and their nutritional and prcsligc bcncfits far oulwcigh thcir cost in the 
villagcrcr's eyes. Poorcr fumilics, pau~icularly the Harijans, do not havc ac; 
ccss to many milk protlucls bccausc thcy luck lhc ncccssary capitat toin- 
vcst in dairy animals and havc no mcans of providing foddcr. 

Access to lcftovcrs of thc harvcst providc grain and pulscs for 
Harijans, but thc landlcss conlinuc W buy grain from landcd familics or 
in thc local shop or district ccntcr. Purchnsc of grain and othcr food itcms 
within the village brings ihc Harijan Pamily into a scrics of cconomic rc- 
lations with and obligations to JatISia~nis. Thcsc rclalions assure the 
Harijan family of food on a daily basis during thc work season and loans 
during thc off-season. 

The dccrcasc in timc rcquircd Lo maintain thc houschold has been 
complcmcntcd by an incrcasc in agricultural work. Household labor rc- 
quircrncnts havc dccrcascd in thc arcas of watcr, fucl, foddcr procurc- 
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ment, harvesting, and grain grinding. Although the decrease in house- 
hold work docs not ncccssarily mcan an increase in agricultural work, 
this tends to be the casc, particularly among the less wealthy families 
who cannot afford to hirc wage workcrs. JatISiami women's participa- 
tion in agricultural work may affect Harijan women negatively since their 
labor is in thc least dcmand. If such is the casc, encouraging time-saving 
devices as steps towards modernization may result in even greater agri- 
cultural uncmploymcnt for H a r i j ~  womcn. 

At prescnt, howcvcr, fcw modernizing time-saving devices have en- 
tered village households. No wolncn have elcctric ghee makers, fodder 
choppers, or grain grindcrs. Thc traditional wood burning stove contin- 
ues to be the only type of stovc. Watcr is carried from the pond and tradi- 
tional home cooked foods arc prcfcrrcd to commcrcial foods. Women 
and childrcn pcrform thc hulk of houschold work while men either work 
in the ficlds or rclax in thc village. 

CONCLUSIONS 

Irrigation has brought ahout major changes in the life of Bagarpur resi- 
dents. Specific cultural pattcrns of labor allocation within thc houschold 
and among diffcrcnt scglncnts of thc population in large part have deter- 
mined the dircction of change. Thc futurc may wiulcss a situation paral- 
leling Shanna's (1980) in which womcn arc drawn out of the labor force. 
To date, however, thcrc is little cvidcncc of this, perhaps bccause farm- 
ing is still relatively unmcchanixd in Bagarpur. The impact of irrigation, 
however, ha. becn fclt in diffcrcnt ways by women of different castes. 
a) Irrigation has madc possible an increase in cropping intensity and 
scheduling, thcreby raising landed women's participation in agricultural 
work. Since landowncrship and wcalth tcnd to follow caste lines, these 
women usually are Jat and Siami. Landlcss Harijan women, howcvcr, 
now engage in agricullural wagc work, although Lheir employment re- 
mains extremely seasonal. If farming becomcs more mechanized, Harijan 
women arc likely to losc thcir primary source of cash income - wage 
work in agriculture. 
b) Irrigation has allowcd the villagc to support an increased population 
by bringing morc land undcr cultivation, providing more jobs for the 
landless, and increasing thc desirability of the community. While families 
previously did not want to marry thcir daughters into Bagarpur bccause 
of its poverty and lack of amcnitics, thcy now do. Migration into 
Bagarpur is an imporl7nt fcaturc affwting currcnt social organi7ation. 
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Most likely, many Harijan households and service caste households 
would not have movcd into Begarpur if urigation had not arrived to pro- 
vide new jobs. Whethcr thosc migrant households fare better in Bagarpur 
than they would havc in thcir placc of origin is unknown. 
C) Irrigation has dccrcased the time requued to do various household 
tasks. Fuel and foddcr procurement and water carrying are the most 
prominent examples. Both JaUSiami and Harijans have benefited from 
labor savings in thcir rcspcctivc households. Nevertheless, Harijan 
women have been hurt by labor-saving dcvclopmcnts in the households 
of their potential domestic and agncultwal cmploycrs. 
d) Live!;Wk raising continues to be an important economic and social 
feature of the villagc. The changc from cxtensivc to intensive livestock 
raising has affected womcn's labor sincc women play a central role in 
livestock managemcnt. This is one area whcre training and extension 
work could reach womcn and is not competiuve with agricultuml work. 
e) Despite the incrcllsc in cash and greatcr contact with urban centers, 
village women remain rclativcly isolatcd from economic activities and 
decision making. The custom of purdah and the cultural features sur- 
rounding it play a significant rolc in dctcrmining the subtle and indirect 
changes in women's socio-cconomic sphcre. 

Women in Bagarpur lvave ncvcr played a public role in political or 
managerial decisions. Irrigation's arrival has meshcd well with the cul- 
tural syskm and brought about fcw conuadictory changes. Ncvcrtheless, 
it does appear to havc incrmscd the gap betwccn thc opportunities avail- 
able to landless and landcd womcn. The scenario of Bagarpur may cau- 
tion against assuming that irngation bcncfits reach all womcn equally. 
Rather, its efkcts arc felt vcry diffcrcntly by diffcrcnt segments of the 
female population. 
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NOTES 

1. This research was carricd out under conuact Purchase Order No. 
IN-P-1-074, USIAID, Ncw Dclhi, India. Dr John Wcstley of the AID 
Mission in Dclhi providcd much apprcciatcd comments and suggestions. 
The author would cspccially likc to thank David Grocnicldt for his sup- 
port and guidance both during thc fieldwork and during the data analysis 
and writing. All IabulaLcd dam includcd in this paper are dcrived from 
census and qucstionnaircs conductcd by David Grocnfcldt and the author 
during 1981. 

2.  The tcrm "Hxijan" rcfcrs lo all Untouchable castcs in the Indian 
caste hierarchy. Undcr Indian law, Harijans are classified as being par- 
ticularly disadvantaged and hcncc cligiblc for ccrtain benefits. They are 
also referred to as "scl~cdulcd caslc". 

3. See Grocnfeldt (1981) for a dctailcd account of the impact of irriga- 
tion on fanning suatcgics in dlc vilk~gc. 
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CONSERVATION AT THE 
LOCAL LEVEL: 

INDIVIDUAL PERCEPTIONS 
AND GROUP MECHANISMS 

M a r y  A. Mar t in  

In much of the ecological litcrature on thc Middle East and Southwest 
Asia the rural agricultural and pastoral populations stand accused of ac- 
celcrating the process of dcscrtification by various strategies of pastoral 
and agricultural production and fircwood collection. Both farmers and 
herdsmen are often poruaycd as bcing unaware of thc negative effccts of 
their practices - or if aware, as pursuing thcm anyway and displaying 
inscnsitivity to their own and others' future interests (see, for example, 
Dasmann 1976:70-71). Oftcn boll1 ecologists and historians treat all pas- 
toral strategies as thc satnc and cqually unresponsive to the environment 
upon which they dcpcnd (scc, for cxample, Pcarse 1971:15; Ashtor 
1976:17). Thcrc is howcvcr, a growing literature that demonstrates sig- 
nificant variation in cnvironrncntal knowledge and pcrccption in the pmc- 
tices of rum1 populations. Thcrc is also cvidcncc of adaptation to ecologi- 
cal change. 

Some strategies, csp~ia l ly  pastoral strategies, are described as in- 
herenlly destrucfivc, but thcrc arc many studies of resource use in dry- 
lands which claim that particular strategies arc not inherently destructive, 
though thcy may result in varying dcgrccs of stress under certain but not 
all environmcnral or socio-cconornic conditions (see Sandford 1982). 
Such strategies and conditions include, for example, firewood collection, 
charcoal production for urban markcls, graxing in silualions of prolonged 
drought, border closurc, and enforccd scdcntarization. 

For a better undcrslanding of dcscrtification we need to examine the 
social and ecological proccsscs which gencratc certain incentives and 
constraints affecting dccisions about the use of resources. Of particular 
concern is the dcgrcc to which people are aware of environmental vari- 
ables, how and to what dcgrcc thcy rclate degradation of resources to 
their agricultural, pastoral or othcr uses of vegetation and how this rela- 
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tion is translated into individual or collective strategies. Although exma- 
neous political, economic or climatic factors intervene to affect local 
populations, this chapter concentrates on decision-making at the local 
level. It is concerned with the decisions of the farmer and herder in the 
villages - not the bureaucratic and political processes at a provincial or 
national level, although the information and argument presented here will 
be relevant at that level. Examination of agricultural and pastoral strate- 
gies in Tauran suggests that certain patterns of resource use may con- 
tribute to environmental stress and potential desertification, whereas 
others are responsive to environmental change1 and serve to prevent or 
reduce stress. 

The 308 households of the Tauran Plain are divided among thirteen 
village!; ranging in size from six to forty-six households. These villages 
are separated from the nearest provincial centers of Shahrud and 
Sabzevar (population 44,000 and 54,000 respecti~ely)~ by natural bani- 
ers such as sand, mountains, and a salt river, and the roads that traverse 
these barriers are often rendered impassable by sheet run-off, mud, or 
loose sand or riverbed gravel. 

These small, isolated settlements are unable to support themselves 
by eithtr pastoralism or agricultwe without exploiting the underground 
water table. Pastoralism is the primary economic activity in the larger re- 
gion and over 95 percent of the Tauran Plain (12,000 hectares) is grazed. 
Irrigated agriculture is practised on a small scale - at present only 160 
hectares, or not quite 0.5 hectare per family. Various types of rain-fed 
farming are also practised but are not reliable, although in a good year up 
to 240 hectares may be ploughed for'this purpose. 

Even with the use of ground water for irrigation and watering ani- 
mals, the current population cannot support themselves entirely from the 
Tauran ]?lain. Some families always seek additional income both on and 
off the ]?lain. Today this additional income comes fromshepherding, 
truck hauling, and less often, from labouring in urban brick works. In 
the past the additional income was obtained with greater difficulty 
through charcoal production, shepherding, hauling by camel, occasional 
brigandage, and collection and sale of vegetation (for fuel, food, spices, 
medicine and tanning). What foliows is a discussion of the production 
strategies that are most likely to cause environmental stress by reducing 
the vegemtion cover on the Tauran Plain. 
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AGRICULTURE 

Satlement in Tauran has depended on the qanat. Qanals were inhoduced 
in Iran during the fist millennium BC. They consist of an underground 
channel that carries groundwater by gravity flow from an aquifer underly- 
ing relatively high gmund out on to the surface at a point lower in a valley 
or plain where there is good soil (see Figure 1, and Spooner 1982). 

In Tauran q m t s  are relatively short and meagre and the largest area 
watered by one qanat is only 30 hectares. Each village on the Tauran 
Plain has access to one or more qanats which provide water for all needs, 
and most families own one or more shares in the flow, which is divided 
into cycles of 12-14 days. The qanats receive no maintenance, except cc- 
casionally in cases of severe damage from run-off, and it is not possible 
to reconstruct the co-operative arrangements involved in their original ex- 
cavation, which was canied out by an earlier population. 

The limited water supply from qanats is manipulated in order to 
grow a combination of staples such as winter wheat and barley, cash 
crops such as tobacco and cotton, and foddcr crops, such as sorghum, 
millet and alfalfa. Scarcity of water is a persistent problem. The problem 
varies according to both direct precipitation and the effect of the previous 
year's precipitation on the water table. When qanat flow is reduced the 
villagers change their cropping emphasis in ordcr to maximize productiv- 
ity by, for example, growing lcss cotton and more tobacco; when water 
flow is high sesame or cumin may be planted. 

Within living memory the major cropping paltern has changed little 
with the exception of a change in variety of couon, and cessation of 
opium cultivation when it was prohibited in 1955. Figure 2 illustrates the 
present day cropping pattern on most of the Plain, and Figure 3 shows 
how it varies with distance from the water source. The actual amount of 
land planted in a certain crop varies from year to year dcpending on water 
supply and the availability of family labour. Thcre is some variation 
within Tauran based on differences in microclimatc, wind force, soil, 
water salinity and qana! flow. However, in all villages thc amount of land 
planted in walled gardens remains constant from ycar to year since this 
land is devoted primarily to grapevines, fruit uccs, tomatocs and herbs. 

Each farmer is responsible for his own small plots and individual 
farmers pursue various techniques to increase production. These tech- 
niques involve different combinations of the application of animal dung 
and chemical fertilizer, wccding, double cropping and fallowing. 
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Figure 2.Tauran Crop Cycle and  Land Use Pattern 
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The dung available from livestock stabled in the village is applied as 
fertilizer - most intensively to those fields which will be double 
cropped. Chemical fcrtili~ers have been introduced in the last ten years. 
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They have not replaced dung yet (except in a few cases) but are used in 
conjunction with it. 

There are several reasons why fallowing is uscful. According to lo- 
cal villagers, good farmers plough their fallow fields and the "lazy" 
farmer does not. Whereas the unploughed fallow ficlds may quickly be- 
come weed-covered and hence protected from wind or other erosion, this 
is at the expense of moisture retention (cf. Dasmann 1976:71; Antoun 
19728): and may aggravate conditions of low nitrogen content (cf. 
English 1966:159; Ault 19727). 

The practice of ploughing fallowed land could increase erosion. 
However, the ploughed soil is left in heavy clumps which are not sus- 
ceptible to transport by wind in contrast to the finely pulverized soil 
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outside cultivated arcas rcg"l&ly (nmplcd by animals. Wind erosion was 
generally not perccivcd as a problem among farmcrs on the Plain, though 
they felt that the wind itsclf was a problcm for agriculture close to the 
kavir. Water erosion is not a problcm in irrigated fields because of the 
small size of the individual ficlds, which average about one tenth of a 
hectare and are bounded by small ridges to retain water during irrigation 
(see Figure 4). Only irrigatd ficlds which border dry rivcr bcds are vul- 
nerable to watcr erosion. 

Dry farming is important in Tauran for several rcasons. It is ineffi- 
cient to use irrigation watcr on crops lhat may not nccd it. Thcre is also a 
local preference for dry-farmed wheat for brcad-making. In rccent ycars 
there has been an incrcascd dcmand for barley to supplcmcnt the diets of 
shcep and goats and dry Parming can hclp to satisfy this dcmand. 
Pastoralists fccl additional prcssurc to ilikc advantage of years of good 
rainfall and plant as much land t barlcy as the law (which since 1966 
prohibits further extension of dry farming) and their labour resources al- 
low. This incrcascd dc~nand is rclatcd to thc statc of the rangc and the in- 
creasing number of an~mals. In thc past the rangc is said to havc sup- 
ported the animal population cxccpt in drought ycars. As grazing, dry 
farming and the collcc~ion of vcgctation for other pulposcs increased, 
vegetation covcr, particularly on thc Tauran Plain appears IO have d e  
creased. Since thc dccrease was in shrubs, flocks bccame increasingly 
dependent upon annuals for spring and wintcr foragc. Consequently, in 
most years - and cvcn more so in drought ycars - the dcmand for sup  
plemcnlal f d i n g  incrmcd. 

Dry or rain-fed farming (deim) includcs scvcral suatcgics of cultiva- 
tion which have diffcrcnt cnvironmcntal impacts. The most widcly- 
known form is that which rclics on dirwt rainfall only. This form is cur- 
rently found in Tauran close to scttlcmcnts, but i t  is limited in area be- 
cause of the irregularity and insufficiency of n infa~l .~  

Other forms of dry farming in Tauran dcpcnd lcss on direct rainfall. 
During the wintcr, unwantcd qumat watcr is'channclled on to otherwise 
unirrigated land. In this casc thc watcr may not belong to the owner of 
the land. This winter-watcring may thcn be supplemented by spring rain- 
fall to build up sufficicnt soil moisture for a crop, such as melons. 
Another strategy is known also as band or check dam farming. Either 
run-off or unwanted qmat flow is captured behind the band in the winter 
and spring and is supplc~ncntcd by dircct rainfall (see Figure 3). The land 
is farmed by thosc who contributd to thc building of the band. 
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Bands are consuucted throughout the Plain whcrcver either type of 
run off can be caught. Both types cncouragc the accumulation of silt 
which has been the source of much of h e  good farmland in Tauran (see 
Denncll1982). The availability of tractors with &-moving attachments 
have increased the number of check dams consuuctcd on the Plain in the 
last ten years. 

In all forms of dry farming various factors limit potentially negative 
environmental effects. Generally dry farmed land is not ploughed after 
harvesting. The grain is harvested primarily by sickle. Stubble is not 
ploughed under until spring planting. Wccds which have grown upwith 
the crop are not removed until spring ploughing which will only occur if 
rainfall is promising. The plant Goebelia pachycarpa, whosc root sys- 
tems have good soil binding qualities (Iran 1977:29), is allowed to re- 
main and protect the land against erosion. Howcvcr, whcre ploughing is 
done by tractors brought into Tauran in the autumn and spring, morc dis- 
ruption is caused to soil-stabilizing root systems than is the case with the 
traditional scratch plough. 

In addition to govemmcnt restriction and irregular and limited rain- 
fall, there is another factor which has limitcd thc extent of dry farming. 
Small families may not plant grain because of insufficient labour. 
Depending on the timing of the spring rains the labour demands of dry 
farming may connict with those of pastoralism wibin the family. During 
thc spring animals are taken off the Plain by owncrs (cvcn if thcy are 
grazed in the mixed village flock during the rcst of thc ycar). It is some- 
times necessary, thcrerore, to choose bctwccn dry farming and the in- 
creased milk production which will rcsult from the spring g rm.  Thc de- 
cision will be relatcd to whether or not a man has sons or other male rela- 
tives who can help him out. In reccnt years the availability of tractors for 
ploughing in the spring has alleviatcd this problcm to some cxlcnt 

The individual farmcr is in a position to dcal with most agricultural 
problems indcpendcntly - except those involving the qanai. Individual 
farmers arc responsible for thcir own land and no onc but thcmsclves will 
suffer if they let the fertility of the land decrcasc. Agricullural maximi7a- 
tion depends on controlling thc lactors that will continue sustained pro- 
duction such as manuring and fallow. If a man bcgins to ncglect his field 
(for example, because of opium addiction), only his own yiclds will bc 
affected. But when the village qanat nccds claning or rcbuilding, the 
cultivator must co-operate with othcr watcr owncrs and find some group 
solution to the problem. Howevcr thcrc is no mechanism for group co- 
operation beyond the individual nced for watcr. Thcrc arc, for example, 
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cases of villages that were abandoned when problems of reduced qanat 
flow resultine from moving sand and floodine wen: not solved. - .. - 

Dry farming poses a special problem of control and communal or- 
ganization because unlike irrigation it compctes with pastoralism and col- 
lecting for the same land. When unirrigated land is not planted, it may be 
grazed. It is not clear to what degrce local populations are aware of the 
positive or negative effects of dry fanning but local control of dry farm- 
ing would anyway be difficult now bccause of the current lack of en- 
dogenous mial  mechanisms to facilitate group action. 

Because of the variety of factors involved, thcrcfore, agricultural 
suategies in Tauran cannot be considered inhcrontly destructive or con- 
servative. Qanaf-dependent cultivation on individually owned plots is 
generally aimed at sustained production and current techniques do not 
contribute to erosion, salinization or loss of fertility. Dry fanning in- 
cludes a number of techniques which in the long term counteract erosion 
(particularty those associated with bands). The environmental threat 
posed by &y farming derives: (1) from new technologies such as tractor 
ploughing and the increased demand for grain as supplemental animal 
feed, and (2) from the fact that it often constitutcs an additional pressure 
on land that is already being used for grazing and fuel collection. So, 
some types of dry farming may not only affect current and future crop 
yields - but also the potential for gnzing and fuel collection. 

FUEL' 

Removal of shrubs for use as fuel affects the quality and quantity of 
grazing and can contribute to loss of soil through wind and water ero- 
sion. The most important fuel need for the local population is domestic. 
Villagers classify wood into two types: hizom - shrubs, especially 
Arfemisia, ifor bread ovens and space-heatcrs, and konda - thicker 
branches from species such as Haloxylon for longer cooking, for pm- 
cessing of milk, grapes, tomatoes and pomegranates, and for heating wa- 
ter for bathing and washing clothes. Until 1975 village bath houses used 
wood fuel, t~u t  these have all been replaced by new government diesel- 
burning bath houses. 

Since a b u t  1965 kerosene has been available through a co-opera- 
tive. reducing mewhat  the demand for f m w d .  It is used in samovars 
for tea making, in cooking stoves, in lamps, and more and more in 
wealthii houses for kerosene space heaters. In 1977, an energy use sur- 
vey conducted in Taum indicated that in one village approximately 1 ton 
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of firewood was consumcd pcr pcrson pcr ycar. An additional 21 tons 
were used for processing the milk of 254 shecp and goats by two fami- 
lies at summer milking stations. 

From the point of vicw of ecological impact the use of vegetation for 
fucl in Tauran constitutes two scparaic problems. Domestic fuel use has 
been one problcm, but cxport of v.cgctation in thc form of charcoal was 
.another. Villagers with insufficient land or animals needed other sources 
of income if they wcre to rcmain in Tauran. In the past charcoal burning 
was one of the available options for carning additional income. Local use 
was minimal but urban dcmand was high - particularly i n  the pcriod just 
prior to the introduction of kcroscne. Thc govcrnrnent finally prohibited 
charcoal production in'l966 throughout Iran. 

The collection arca for charcoal was diffcrcnt than for domestic fuel. 
Domestic fucl was collccicd much closer to villages (Figure S), whereas 
the distribution of charcoal production was indepcndcnt of village loca- 
tion. In addition therc was a different cffcct on vcgctation. For domcstic 
fuel a wide range of spccics wcre collected including Artemisia. 
Haloxylon, Calligonum, Lactuca, Ceratoides, Zygophyllum, 
Amygdalus, and Ferula. Charcoal production required the larger shrubs 
which had pretty much disappeared from the village collecting range, 
especially fIaloxylon, Pislacia, Amygdalus, and Calligonum. The species 
which are good for fucl are also prcfcrrcd for grazing (scc Nycrgcs 
1982). Artemisia, in particular, is considcrcd thc mark of a good range 
and its disappearance from the Plain has bccn a cause for alarm among 
villagers, who prize it for grazing as well as ovcn fuel. Ten years before 
the governmcnt outlawcd both charcoal production and the cuttirig of live 
vcgctation (1966) residcnts of Asbkeshan in the southeast of Tauran, 
who dcpcnd primarily on pastoralism, banned charcoal production in 
thcir territory. This action was unusual not only because of the nature of 
thc dccision but because thcy wcre ablc lo cnforcc it. But this community 
was small, closcly-knit and of tribal origin whose mcmbcrs did not them- 
selves necd to supplcmcnt their incomc by producing charcoal. None of 
the communities on the Ptain had thcsd social and economic characteris- 
tics. 

The 1966 govcrnmcnt decree prohibiting the cuuing of live vegeta- 
tion was difficult to cnforcc bccausc therc was not cnough dead vegcla- 
tion to mcct the dcmand dcspite h c  increased availability of kerosene. 
The gendarmcrieand later the Department of the Environment game 
guards, who wcre chargcd with enforccmcnt, becamc unpopular in their 
attempts, especially whcn somctimcs thcy burhcd a load of fiwood they 
had intercepted. Thcir position was mademore difficult by their 



Figure 5. Dlstrlbutlon of Village Land Use-Tauran Plain 

Zone Estimated biomass Average stocking Pastoral land Agriculture Firewood gathering 
rate use 

l a  300 kg/ha 1.2 halanimal Village flocks Qanat irrigation Prohibited 
Palvar Dry farming 
Kidr/Lambs 
Other fattening 

operations 
~ . .~ - ~- ~- ~~ -~ 

Ib 300 kglha 1.2 hajanimal Village flock Dry farming Prohibited 
-~ ~ ~~ . . .... . -  .- - 
2 2-3 tonneslha 2 haianimal Summerlwinter stations - Allowed (dead vege- 

of local villagers tation only) 
~. ~ ~~ ~- ~ -- -- ~~ ~ ~ ---- 

3 2-5 tonnes/ha up  to 3.4 halanimal l'ranshumant stations Occasional bands Allowed (dead vege- 
and occasional village tation only) 
stations 
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own families' needs. Nevertheless they were effective to the extent ha t  
fuel collection ceascd on the Taunn Plain. Some residents claim that cer- 
rain species of shrubby vegetation arc beginning to reappear. 

Other changes have affcctcd the pattern of fuel collection in recent 
years. Game guards wcre ransferrcd off the Plain laving enforcement in 
the hands of the gendarmerie alone. Since 1974 the number of vehicles 
which could be uscd for hauling fucwocd havc incrwrcd. Many of these 
vehicles were hircd by men who were away working as shepherds and 
needed fucl for thcir families or by flock owncrs who necded fucl at 
summer milking stations. Probably the quantity gathcrcd has not changed 
because of truck hauling but the pressure may havc increased on certain 
species such as Haloxylon -especially close to the main racks. 

There is no mechanism to rcgulate fucl collection in relation to grk- 
ing requirements. Whcn shrubs disappear or arc sevcrcly reduced. gaz- 
ing becomes more dcpcndcnt on wccdy plants and annuals. This change 
in vegetation composition is more important bccause in the winter or in 
drought y a r s  when annuals arc less abundant, shrubs are less available 
for grazing and flocks rcquirc supplcmcnlal [ceding - particularly the 
pregnant ewes (and occasionally docs). The most common supplemental 
fccd in Tawan is barley bccause of the absence of ohcr low cost fcddcrs. 
Larger stock owncrs may thcrcCore uy to cxpand dry farming opcntions 
in years with sufficient rainfall in ordcr lo obhin additional foddcr as 
cheaply as possible. 

Fuel collection has caused a dcscrtification problem in Tauran pri- 
marily as a function of urban demand, cspccially for charcoal. Although 
fuel necds continue to be a major cause of dcscnification in many devel- 
oping couniries, this problcm has bccolnc lcss scvcre in Tauran as a re- 
sult of a combination of factors including the availability of fossil fuels, 
govemmcntal restriction and gcneral cconolnic changc. 

PASTORALISM 

The environmental impact of gruing varics, dcpcnding upon which of 
several managcmcnt suatcgics arc followcd and whether the particular 
grazing area is also subject to collecting or dry farming. 

Most flocks in this part of Iran arc transhumant. Thcy enter h e  area 
in October-Novcmbcr and lcavc in April-May and graze away from the 
main villages (sec Teblc I). The rc~naindcr -some 25,000 locally- 
owned animals - arc munagcd in thrcc ways. Large flocks belonging to 



TABLE 1. Significant Factors in the Ecology of Pastoral Systems in Tauran 0 
. .$ 

Trpe of Pastoral Group Access w Grazing Control of Production Emphasis a 
. . Shepherd Wages , 2 ~. 

. ' StockingRate (S = 70 dds) 8. 
i .  Sangsari long-ramge- , , Restricted to floc&.&hose Individual Meat - primarily for Head shepherd: . 

transhum&& (winter ' . . dim& ha";? rights fo' owner Teheran market. Milk 20.W rials. 8 
only in Tauran) water wells and pens and wool for subsistence ($285) per month 3 

through ownership. or sale in summer area. Assistant: 
rental or permit. 

S 
Buy up and fatten 15.W rials a 
Tauran animals for b 

($214) per month. n 
sale in Tehran g 

11. Village owned flocks Meat and milk products 17.000 rials 
which graze year- for sale or subsistence ($242) per month 
round at sheep stations 

111. Village owned flocks Meat and milk products 
which spend the for sale and subsistence 
summer at milking stations . . 

and winter in the villages 
IV. Mixed village flocks Unresaicted wirhin grazing None Mainly subsistence milk 16,000 rials 

which graze in central distance from hbme village products and meat for (5229) per month 
Tauran (chekana) (formerly restricted to owners. Occasional sale 

traditional village territory) of extra animals or ~ 
a 
These figures are fm 1978. 5 

!* 
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individual Tauran owners are maintained away from the villages at year- 
round stations. An alternative pallem involves wintering in the villages 
while the summers are spent at milking stations. The third patfem dfects 
most Tauran residents although it represents only a small proponion of 
the total animal population (see No.4 in Table 1): in each village there are 
one to three mixed flocks (with animals from several owners) which are 
grazed on village commons in the Plain by hired shepherds. These flocks 
return to the village daily lo water at the qanat, for milking in the sum- 
mer, and for barley-straw rations and night shelter in the winter. 

Local villagers practising each of the three strategies just described 
all share in one additional management patsem. All villagers have animals 
which are kept out of the big flocks at certain times of year and are grazed 
in the area directly surrounding the village (see Zone la, Figure 5). For 
example, in the spring young lambs and kids are graxd close to the vil- 
lages until they are weaned and can be grazed with the larger flocks. A 
few other animals (known locally aspalvar) are grazed close to the village 
and fattened for winter consumption, gift or sale. In the spring each 
family selects one to a dozen or so from the main flock. They are grazed 
daily by an aged or young family member on agricultural stubble and the 
nearby land (Zone la, lb, in Figure 5). These zones contain primarily 
Goebelia pachycarpa (eaten only from mid-summer on), a variety of this- 
Iles, Peganurn harmala (rarely eaten even dry), and various annuals. But 
the palvar also receive a daily supplement of agricultural weeds gathered 
from the irrigated fields and water channels and a mixture of barley, bar- 
ley flour and washed straw. 

The nature of the pastoralist's right of access to his grazing deter- 
mines his ability to control his own and others' use of it. There are two 
basic types of access in Tauran: individual access through permit, own- 
ership or central; or access as a function of village residence. Sangsari 
flocks and the large local flocks have access to areas with shallow wells 
and sheep pens. Traditionally rights to these areas have been transferred 
by sale or rental. They are neither sumeyed nor fenced; they include an 
area with an average three kilometer radius (roughly the distance which 
can be travelled to and from the water source comfortably and allow for 
grazing during a short winter's day, see Iran 1977:23). Although there is 
provision for legal control of grazing ratios in these areas, effective con- 
trol rests with the shepherd or flock owner. The situation in village terri- 
tory presents a different management problem. The majority of house- 
holds had a few animals which were grazed in joint flocks (chekana) by 
hired shepherds (see Table 2): Any villager may graze his animals in vil- 
lage territory and there is no provision for conlrol of grazing ratios. 
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Table 2. Household Ownership of Animals in a Tauran 
Village 

1975 1976 1977 1978 
Total numkr of households 33 33 31 32 
Households with no animals 1 1 1 1 
Households with palvar only 

(not kcpt in villagc flock) 2 2 2 2 
Households with animals in 

village flnocks 
a) Ym-round 23 22 21 23 
b) Winter only 3 3 3 3 
c) Summcr only 1 I 

Houscholds with an~mals away 
ycx-round 

a) WLUI rclauves 2 2 2 3 
b) W~th outside flock for whom 

owncr is hlrcd shcphcrd I 1 - 

Iran's movc to protcct its rangcland from overgrazing and fucl col- 
lection by nationalizing rangcland is consistenl with the actions of othcr 
Middlc Eastcrn counuies in the last 50 ycars and with the policies of FA0 
and othcr ticvelopmcnt agcncics. In somc rcspccts thcsc moves have pro- 
vidcd thc protection nccdcd by small communities against exploitation of 
their rcsourccs by outsiders -and by thcmsclves. Howcvcr, in Iran and 
elscwhcre this action has oftcn wcakcncd uaditional village or uibal con- 
irols. This situation has bccn rcportcd for nomads in Syria (Drar: 1977) 
and is the case in Taunn for h c  shccp slutions ofl the Plain. 

The land g r a d  by village flock is particularly vulncrablc to over- 
grazing kcausc thc numbcr of animals is under no one's convol and the 
same land is'also uscd for dry farming and collccting. Thc government 
has tricd to enforce the rcsuictions on thc amount of fuel collection and 
dry farming, but not on the nu~nbers of animals. Oral history suggests 
that grdzing prcssurc on thc Plain has incrcascd ovcr the ycars. While this 
incrcasc is aifficult lo suhstantiale, it is fcasiblc givcn the changcs which 
have occurred in thc arca ovcr the l a s ~  ccntury. Formcrly villages of 
Tauran wcrc divided into oppsing factions which raidcd and sometimes 
fought each othcr. According to oral history, in 1hc 19th ccntury, vil- 
lagers actcd to protcct U~cir rcsourccs (particularly their animals) against 
theft by other villagcrs and by outsidcrs such as nomadic Turkmcn from 
the nonh and Basscri from chc west. Both of thcsc thrcats - from inside 
and outside the rcgion -probably scrvcd to draw villagcrs togcthcr to 
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protect their resources including the gazing of traditional village &tory. 
With final pacification of the area in the late 1950s. the gendarmerie 
provided security for grazing, trade (including charcoal), and travel. The 
large flock owners of Tauran, who had grazing areas off the Plain, pro- 
vided summer grazing arcas for many village families who now e.g. 
graze animals in the Plain year round. Thcse families now speak of 
spending summers away at milking srrttions in the 30s. Individual owners 
are free to keep as many animals as they wish. The constraints are the 
limits of space for the animals at night, money to pay the hired shepherd 
who herds them with othcr village animals, and grain and straw for sup- 
plemental winter fccding. The shepherd dccidcs how many animals he 
will herd, but he usually herds for a number of families who have agreed 
to co-opcrate with each other in hiring him, paying him, sending some 
one to join him nightly in the summer and bring him rood. 

The situation in the 1970s for thc combined villagc flocks resembles 
what has been termed the "tragedy of thc commons" (Hardin 1968) or 
"common pool" situations (Osuom 197715). However, common pool 
situations are only problematical when the following conditions are pre- 
sent: 

1. Ownership of a resource is held in common. 
2. No one owncr can control the activities of others. 
3. Total use or demand upon the source excccds the supply. 

When these conditions exist, Osuom argues, usc of the resource by one 
individual rcduces its valuc Io the others. Sincc Osuom does not imply 
that a common ptnl situation will automatically h o m e  a "tragcdy of the 
commons", it is worth considering thc variety of mcchanisms which may 
serve as constraints on the incrcase in liveslock. For example, in the 
Sahcl, until circumstances led to changcd conditions in which carrying 
capacity was cxcecdcd, a varicty of mcchanisms such as freedom of 
movement, timing of movcmcnt, and conuol of movement by individual 
groups existed which served to prcvcnt ovcrgrazing (Hardin 1977). In 
Tauran the mcchanisms inhibiting ovcrgrzing have varicd. They have 
h n  dcsigncd to enhance milk, mcat and wool production for subsistence 
and market - rather than retaining specific scx ratios or numbers of 
animals as in Sahel or East Africa whcrc animals have bccn kept for 
subsistcncc and social and economic sccurity. In Tauran all owncrs are 
concemcd wilh milk and mcat production, although to varying degrees 
(Table I). Both Sangsari and local largc owncrs produce primarily for 
markcts, although for large local owners subsistcncc needs are also im- 
potiant. Sangsari concentrate on the raising of shccp breeds with highcr 
meatifat yields pcr animal than Tauran shccp which are primarily all-pur- 



pose breeds good for wool, meat and mik.Sangsari meat is destined for 
the Teheran market, whcrcas Sangsari milk products arc taken for family 
use. All owners see production of milk, meat, and wool as a function of 
range condition, but it is the large owncrs who arc in a better position to 
maintain the range in good condition by controlling the numbcr of ani- 
mals. 

One straregy for assuring thc best grazing possible (and hence to 
avoid overgrazing) is to kecp outsiders off. Thc Sangsari, who only use 
their territories in the wintcr, oftcn hirc pcrsons to patrol their grazing 
territory -- a strategy which is rcscntcd by local owncrs who would like 
to have access to the untouchcd annuals which arc being guardcd for 
Sangsari wintcr grazing. In addition both Sangsari and large local own- 
ers try to reduce grazing pressure by acquiring a numbcr of areas and 
grazing them in altcrnatc years. Other local owncrs havc one area for 
winter use and anolhcr clscwhcre for sulnmcr usc. In the last tcn IO fif- 
teen years, howcvcr, thcrc has bccn ,an ovcrall dccrcasc in the number of 
owncrs who have bccn ablc to rctain cmpcy gw.ing arcas. Scvcral factors 
may account for this shift. Sincc 1973, thc cnd of the last drought pcriod, 
herds havc been expanding. In addition this pcriod has been one of great 
prosperity in Iran during which scvcral largc Sangsari and local owners 
bought up sheep stations and hired morc lacrrl shepherds. if stocking 
ratcs have increased, i t  has primarily bccn a rcsponsc to a serics of good 
years. This pattern of increased stocking ratcs in good times may also 
have occurrcd in the past as sccurity and wcathcr conditions changed. 

The villagers who arc obligcd to sharc gruing on the Plain arc aware 
that they are getting lcss milk, mcat, and wool pcr animal than lhey 
would if their animals grzcd clscwhcrc (Tablc 3). On thc onc hand their 
options for grazing cl~cwhcrc arc limitcd. For cxamplc, at lcast two 
Tauran owncrs summcr off the Plain but must wintcr in the villagc be- 
cause there zue no available shccp slations to buy or rent ycar-round. On 
the othcr hand, for the villagcr with fcw animals thcrc arc prcssurcs to 
keep animals in the villagc flock - which mcans acccpung lowcrcd pro- 
duction. If the animals arc g r a d  :cdway>o~n thc villagc in the summcr, 
then thc family is dcprivcd of frcsh milk -or must leave Lhe village for 
the summer and livc by thc animals and proccss thc products. Although 
some womcn enjoy this lifc away from thc village, most consider it a 
hardship. In addition agricultural labour nccds must bc co-ordinated with 
pastoral labour dcmands - which is casicr in chc villagc. 
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Table 3. Grazing Pattern and Annual Production of Meat, 
Milk and Wool 

Product Year-round on Winter onTauran Year-round off the 
Tauran Plain Plain Plain 

Summer off the 
Plain 

Wool Low Medium High 
Lamb weights7 Gross weight: Gross weight: 

6-8 mo 20-21kg - 25-30 kg 
Meat yield: 12 kg 

Clarified butter 
(per animal) 300400g 750g 750-1500 p, 

The villager is constantly seeking a solution to the problem of find- 
ing better grazing off thc Plain. In a few cases villagers who have rela- 
tives with large flocks away at sheep stations for the summer or year will 
persuade or cajole their relatives into laking some or all of their animals. 
It is not just the male owner or shepherd who must be convinced: an ar- 
rangement must be made with his wife and daughters who will have to 
do the milking and proccss the milk. This type of co-operation between 
families is rare, but may be exchanged for help with weeding and har- 
vesting. Other options for grazing off the Plain occur in the winter when 
milking is not a problem. At this time those village men who work as 
shepherds for Sangsari or other large flock owners may lake their own 
animals with thcm. This action reduces the need for supplcmcntal feed 
because they are grazing better range. They are also reducing the grazing 
pressure on the Plain although this is not their goal. They wish to find 
better grazing and raise production, save shepherding and feed costs, and 
relieve the family of the additional responsibility of looking after the ani- 
mals while he is gone. 

Another constraint on the increase of livestock in Tauran and hence a 
check on overgrazing is what has been termed the managerial cost 
(Bmkensha el al. 1977:12) -which refcrs to labour availability. It was 
noted earlier that for Tauran families without enough land and animals to 
support them, shepherding for the Sangsari has enablcd them to meet cx- 
penses and even to save money to buy land without migrating to the ci- 
ties. Sangsari wages are higher than those paid locally (see Tablc 1) and 
their is the added advantage that shepherds can limit their work to only 
part of the year (winter only or summer only) which frees the shephcrd 
for family and agricultural obligations in Tauran. However, it is often 
difficult to find competent shepherds for village flocks. Village shepherds 
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not only rcccive lowcr wages but must dcal with several owncrs. The 
men available for thc village positions arc those who have chosen lowcr 
wages for various reasons - or who do not havc the choice to be higher 
paid shcphcrds (some are mentally rclardcd, or havc other psychological 
problems: othcrs arc too young). Some local shcphcrds arc thcrcfore less 
attentive lo the sheep than the lop Sangsari shcphcrds who rcccive highcr 
wages forking trustworthy and having the knowlcdge and skill that will 
serve to protect an owncr's animal invcsmcnt (for example, matching up 
mothers and offspring in the spring). For this reason, it is likely that vil- 
lage flock:s suffcr highcr morlality ratcs bccausc of inadequate shephcrd- 
ing, although Sangsari flocks may havc highcr mortality duc to wolvcs 
and snakes. Mortality duc to discac is a significant factor in ~auran.  
Both individual and mixcd flocks arc subjcct to highcr discasc mortality 
than arc flocks in centrally locatcd rcgions bccausc of lack of veterinary 
care. Prcscnlly local owncrs havc inoculated thcir own animals on thc 
basis of tl~cir undcrstanding of animal discascs -but this is an individ- 
ual strategy dcpcndcnt upon moncy for drugs and individual undcrstand- 
ing of the propcr drugs for various discascs. 

Othcr labour factors which may afrcct animal numbers in village 
flocks are a rcsult of the obligations of thc owncrs to assist the village 
shcphcrd. For example, as noted earlicr, villagc animal owncrs have an 
obligatior~ in the summer to go (or scnd a subslilulc) to takc food and 
spcnd chc night with the shcphcrd out on thc range. In the spring, thcy 
(or thcirs~~bstitutc) must takc turns grazing kids and lambs scparatcly un- 
til the two herds are mergcd. Thc amount of timc thcy spcnd is lighcd on 
the basisof the numbcr of animals owned. Also in the spring somc 
owncrs take thcir animals out of thc villagc flock and move away from 
the Plain tororabout a month in thc spring whcn thc annual vegetation is 
most lush, This is difficult since it conflico: with ploughing and planting, 
but essenrial if thcrc is to be any hope for good milkproduction. Thc 
more animals a villagc owncr.has; thc morc csscntial it is that he invest 
moretimeini their maintcnancc - particularly in spring and summcr 
whcn demands on his labour arc high. If a man has fcw family mcmbcrs 
to hclp him' out, he will have to choosc that ycar ktwccn various pastordl 
and agricultural tasks - and may dccidc for thc timc being not to expand 
his animal holdings. : 

- . Various mechanisms have bccn operating to cnsurc acccss to good 
g&ing and the consequent highcr yields. These stntcgids:ak: (1) for 
large owncrs -individual control over grazing areas ensuring exclusive 
access to these areas, acquiring a numbcr of areas and grazing them in al- 
ternate years; and (2) for villagers lo grazc somc animals of[ the Plain 
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with relatives taking animals out of the vitlage herd for the spring graze. 
However, in the common grazing land should animal numbers increase 
to levels exceeding carrying capacity, the problcm of control arises. 

THE PROBLEM OF CONTROL 

In this discussion, thrce strategies of production -dry fanning, collect- 
ing, and village pastoralism, all primarily for local consumption - have 
been singled out as potcntially destructive towards vegetation on the 
Tauran Plain, particularly whcrc thcy compete for h e  same land. With 
regard to collecting, during the period of research, dealing with govern- 
mental control was perceived as a more acute problcm for local residents 
than were the effects of the practice. With grzing, however, the situation 
is more complicated. Villagers are aware that by p i n g  on the Plain they 
must settle for lowered milk, meat and wool production. To raise pro- 
duction they will iry to move animals off the Plain whenever possible or 
supplement the dict with barley and straw. Although thcy are aware that 
the vegetation quality is poor, it is not known to what dcgree they see dry 
farm~ng, fuel collection, and increased numbcrs of animals as conuibut- 
ing factors. It is no doubt also m e  that pcrccption of the problem varies 
and those who use the range most - particularly older residents and 
those who go out daily (such as shcphcrds) - are more aware of the 
state of the range. Assuming chat villagers rccognizc the negative impact 
of these activities on pastoral production, why do they not organize to 
protect communal grazing and fuel resources? What differentiates them 
from, for example, northeastern Afghanistan (Edelbcrg and Jones 1979; 
Shahrani 1979), mcdiacval England (Ault 1972). Greece (Koster 1977), 
the Swiss Alps (Netting 1976) and Mexico (Lewis 1959). where local 
communities have established conirol over common resources? 

The lack of communal organization has been explained in a variety 
of ways. One explanation refers to national character, which, for exam- 
ple, would suggest that there is a "strongly individualistic, indeed anar- 
chical, strain in Iranian character which so often prevents sustained co- 
operation ..." (O'Donnell 1980:viii). Another suggestion is that this b e  
haviour is the result of people following an unwriuen cultural "rule". For 
example, Banfield (1958) in his discussion of southern Italian society 
suggests that the people there behave as if they were following a "rule" 
which he calls "amoral familism" in which one will "maximize the mate- 
rid, short advantage of lhe nuclcy family; assume that all others will 
do likewise ..." (Banfield t958:83). A similar explanation of the be- 
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haviour of peasants, in Tzintzuntzan, Mexico claims that they act on the 
basis of a model termed the "image of limited g d .  Accwding to this 
view, there is a common perception in peasant society that ... all the de- 
sired things in life such as land, wealth, health...exist in finite quantity 
and are always in shon supply, as far as the peasant is concern &...there 
is no way directly within peasant power to increase the available quanti- 
ties...an individual or a family can improve a position only at the expense 
of others ... mutual suspicion seriously limits co-operative approaches to 
village problems (Foster 1965:296-7, 308). These examples illusuate 
various altempts to explain the lack of co-operative effort on the basis of 
national character or cultural rules or "eth~s". '~ But none explains why 
co-operative behaviour does occur in some situations for conuol of areas 
of common grazing, fuel collection or agriculture. 

Whac then are the conditions under which co-operation occurs which 
will help 11s explain co-operation or the lack of it in a peasant society like 
Tauran - or for that matter in any type of society? In the Logic of 
Collecrivr Action, Olson suggests that though all of the members of a 
group (Iruge or small) "have a common interest in obtaining collective 
benefit, they have no common interest in paylng the cost of that collective 
good" (196521). In Tauran one of those costs is settlng up a formal vil- 
lage or Plain-wide organization for enforcing grazing, fuel cutting, and 
dry farming. Olson's contention that "the cost of establishing an organi- 
zation entails that che first unit of a collective good obtained will be rela- 
tively expensive" would find agreement among Tauran villagers. They 
have in the past only co-operated in smaller groups primaril; as share- 
holders in the qanat watcr, co-operating to clean the storage pool or ar- 
range for repair in case of serious damage interrupting the essential flow 
of water. 

Another important factor is that "the behaviour of the individual in 
the group is due panly to the fact that each individual in a group may 
place diffwent value upon the collective value wanted by his group" 
(Olson 1965:22) and that willing participation can arise only if the re- 
source in question works the same way for all users (Doheny and Jodha 
1977:7). When we examine the Tauran communities we see that in fact 
resour& are not used in the same way at all. Fuel is used differently by 
different families depending upon the si72 of family, the number of ani- 
mals owned, and differential ownership of garden lots (which affects fuel 
needs for making pomegranate and tomato paste and grape syrup). 

Charcoal production also affected communities differently. In 
Tauran only one case was found of a village which protected its tenitory 
against outside exploitation -the village of Asbkeshan cited above. The 
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inhabitants of this village wcre closcly rclatcd and lcd by a suong relative 
at a time when Iranian villagers wcrc armcd and could enforce such a 
ban. They also had no cxlcnsive agriculture and wcre solely dcpcndcnt 
upon their pasuues which wcrc fhrcatencd by charcoal production. On the 
other hand, on the Plain the social contcxt of charcoal burning was 
different. It supporlcd local mcn nthcr (han outsiders. In addition, it may 
not have threatened grazing witorics of largc flock owners as much as it 
did in Abkcshan. It may havc affcctcd small village owncrs but they 
would not have thc powcror organimtion lo control it. 

The dcgrec of use of the Plain for grazing by a household is dctcr- 
mined by the size of its holding, its acccss to a summcr or year-round 
station, acccss to rclativcs who can okc animals off thc Plain, (heir ability 
to supply supplcmcnlal barlcy and straw, and to mcct the labour require- 
ments of milk c.g. pmcssing, and assistance to (hc shcphcrd. Dry fann- 
ing depends on thc amount of family or hircd labour available for 
ploughing and harvesting which is Iinkcd to thc dcmand for labour for 
the houschold's irrigatcd tarming and pastoral intcrcsts. In the casc of 
each family, these factors combinc in a variety of ways to give each a dif- 
fcrent intercst in the usc of the Plain. Even if (hcrc may bc a gcncral con- 
scnsus that the rangc on the Plain is worsc than off it, (he ncxt step - to 
sccing this as due to overgrazing, dry farming and collecting (singly or 
togcthcr), and a further slcp of organization for control - is lacking. The 
"individual bcncfits of participation arc not cquatcd with group bcnc- 
fi @...and group prcssurc for participation in an organization for control is 
not very strong" (Bcnncll1979:lO). 

These explanations of lack of collcctivc action havc bccn phrased in 
terms of the individual dccision-makcr and thc bcncfits he would or 
would not reccivc by paying thc costs associated with co-operative ac- 
tion. It is important to consider these individuals in lhcir socio-political 
conlcxt. For example, thc groups listcd above which cffcctivcly cxcrcisc 
communal control of a common rcsourcc rangc from tribally organized 
groups in Afghanistan to fcudal socicty and autonomous small villages in 
Europe and Mcxico, and thc naturc and cxtcnt of their group control, var- 
icd considerably. In thc prcscnt context thc tribally organizcd groupsare 
the most interesting. Thc prcscncc or abscncc of tribal organization 
within a socicty is i m p m t  bccausc it can scrvc as (hc basis for rcsourcc 
control in the abscncc.of a political supcrstructurc such asmight be pro- 
vidcd by the ccnml govcrnmcnt. 

Thc rcccnt history of thc Middle  as; is filled with examples of the 
disintcgntion of tribally organized socicty and its rcplaccmcnt by thc so- 
cial and administrative framework gcncratcd by thc risc of ihc nation 
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srate. This change has occurred at a time when population growth and 
other changes have increased both local pressure and general demand on 
natural resources. In Tauran the tribal structure was changing by the turn 
of the century for a number of reasons which were difficult to reconstruct 
because of the limited time depth of the ornl historics and travellers' re- 
ports upon which we are primarily dcpcndent. For example, residents' 
and travellers' reports refer to the power of khans whose position seems 
to have derived from a tribal base in the area. Until the 50s villages were 
endogamous communities interrelated by intermarriage among elite tribal 
families. W~th the social and economic change that began to accelerate in 
the larger society in the late 50s, and the unprcccdented rise in the power 
of the central government and its extension into previously isolated dis- 
tricts, the lmlitical and economic basc of this uibal elite disintepted, and 
most survivors migrated to thc towns. In addition, in the a s ,  the central 
government nationali7d rangeland and water resources - which negated 
many of the traditional rights of villagers over their resources. Village 
territories were greatly reduced and villagers do not have legal recowse to 
government agents such as the gendarmcric to protect the larger area they 
exploit. C~lrrently we are left with a slluation in which the only control 
mechanisms on the Plain are imposed rrom outside such as those on dry 
farming, charcoal burning and firewood collection. The government has 
not yet imposed grazing restr~ctions on the Plain but ~nd~vidual villages 
can no longer control their own territory cvcn if they should organize to 
do so. As ;t result villagers attempt to avoid grazing on the Plain when- 
ever possible wi!hin the limits of their famlly capabilities. 

This chapter has argucd that in Tauran Vaditional forms of resource 
use are. not inherently destructive, common use is not always a uagedy of 
the commons and central government policies may overlook or compro- 
mise valid local strategies. Although ddcsertification undoubtedly occurred 
to some extent bcfore the modern pcriod, there appears to have been a 
social mechanism -in the form of tribal organization - hat may have 
facilitated communal control and conservation. In the last two decades or 
so that internal mechanism has disappeared as a [unction of change in the 
larger society, and the associated adminisualivc changes have not been 
sufficient to replace it. It is not too late to re-evaluate the problems of 
control in regions l~ke the Middle East where uibal organization may 
have offered some solutions. 
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NOTES 
1. The dara from Tauran derive from ethnographic field research con- 
ducted over a period of 17 months between November 1974 and 
December 1978. I wish to acknowledge my appreciation to the MAB 
Secretarial, UNESCO, Paris and Sigma XI for financial support and to 
the residents of Tauran, the director, staff and local game guards of the 
Department of the Environment (Tehran), the research division of the 
Ministry of Agriculture (Tehran), and the botanists who worked with the 
Tauran Programme - S.W. Breckle, H. Frcitag, K.H. Rechinger, H. 
Runemark, and P. Wendelbo - for thcir invaluable assistance. I am also 
grateful to Brian Spooner, John Bcnncu, Lee Horue, A. Endre Nyerges, 
and Stephen Sandford for suggestions which were hclplul in analyzing 
and interpreting the material prcscntcd hcre, and to Lcc Home for draw- 
ing Figurcs 3 and 4. The final responsibility for both facts and arguments 
is of course my own. 

2. All figures are taken from the National Spalial Suaiegy Plan -First 
Stage Report (Iran 1976) and an unpublished Agricultural Census con- 
ducted by the Statistics Cenue (Iran 1973). 

3. Antoun (1972) conducted anihropological rcsearch in an Arab village 
in Jordan. His discussion of thc effccls of ploughing fallow land is bawd 
on interviews with villagers and refcrcnces from Shihabi (1935) and 
Keen (1946). 

4. Rainfall and dry fanning records for the area arc incomplete hut are 
supplemented From oral history and a dcnro-chronological study of a 
dominant shrub. 1958-1963 and 1968-1973 wcrc bad years, with 1971 
especially bad. During the earlicr period the Chubdari, a group of no- 
mads, settled at the northeast corner of the area. An analysis of 
Zygophyllwn growth rings suggests that over an 88 year period bad 
years occurred every 2-3 years (sce Bhadresa, in Iran 1977:69). A bad 
year for Zygophyllum may not necessarily bc a bad year for flocks or 
agriculture, depending upon the timing of the rains. For grazing, even a 
low yearly rainfall will not be disastrous if spring rainfall occurs at the 
right lime and the crop of annuals flourishes. 

5. A more comprehensive discussion of fuel is given by Home (chapter 
111.2 in this volumne). The present chapter is concerned only with 
aspects chat bear on the problem of conservation and control. 
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6. A few familieS with many children do have milch cows - despite 
the problem of finding adequate and inexpensive fodder. Alfalfa is grown 
in small amounts only, because it needs at least weekly watering. 

7. Forpalvar which receive supplemend feeding, lamb gross weights 
can be 30 35 kg and meat yield is 18 kg. These animals do not graze with 
range flocks. 

8. There have been discussions about the problems of hired shepherds 
elsewhere in Iran - mainly among nomadic groups such as the Basseri 
(Barth 1961, 1964). Komachi (Bradburd 1980). and Qashqai (Beck 
1980). 

9. Banfield's thesis is criticized by Silverman (1968). who argues that 
the social system is the basis not the result of the ethos of "amoral famil- 
ism" and that social structural features of a society have their basis in the 
agricultural system. She compares two areas in central and southern Italy, 
and attempts to show how the agricultunl organization is related to 
several features of the social structure. 

10. See Cioodwin for other explanations of this type concerning peasant 
un-cooperativeness (1979). 
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INSIDERS AND OUTSIDERS 
IN BALUCHISTAN: 

WESTERN AND INDIGENOUS 
PERSPECTIVES ON ECOLOGY 

AND DEVELOPMENT 

Brian Spooner 

We have generally become used to the idea that ethnographers are a pat  
of what they study. They live in the community they study and participate 
in the events and (ideally) in the social and cultural processes which they 
analyze and interpret. They cannot stand either theoretically or method- 
ologically outside what they study - even though we do not perhaps all 
of us always manage to follow through with the implications of this con- 
dition. 

The evolutionary ecologist knows implicitly that his professional ac- 
tivity, like all other human activity, takes place within the evolutionary 
process. But this orientation towards his subject matter tends to be very 
different from that of the ethnographer. Othcr investigators, and particu- 
larly economists and development planners, study unequivocally from 
without - they translate the laboratory-objectivity tradition of Western 
scientific method into the field. The growing emphasis on popular partic- 
ipation in development planning and implementation draws attention to 
these differences of orientation. In this chaptcr a case from Baluchistan 
will illustrate the significance of the difference. 

ECOLOGY AND ETHNOGRAPHY 

We use the word "ecology" in two senses. It was coined to denote the 
scientific study (-logia) of "household (oib-) relations in and between 
communities, in and between biological populations, and between them 
and their physical environment. It has come to be used also for sets of 
those relations themselves. We often confuse these two meanings. 
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Ecology as a type of study has been pursued in various paradigms, 
most particularly a systemic "ecosystems" paradigm, and (more com- 
monly in recent years) an evolutionary pamdigm. In either of these 
paradignls it has been understood mainly as a natural scicnce, deriving 
historically from biology, and using natural-science assumptions and 
models. Where social scientists have talkcd ecology - calling it cultural 
ecology, human ecology, or anthropological ecology - in their studies 
of human activities in relation to their natural mauix, they have explicitly 
borrowed concepts from biological ecology, and have talked in terms of 
adaptation, niche, etc. They have been conccmcd with the problem of 
explaining how human activities and experience are caused, conditioned, 
or affected by natural processes and conditions, rather than the other way 
round. Having no concepts that apply to both sides of the equation, 
physical-biological and human-cultural, they have tried applying 
concepts borrowed from the biological side.' Whether they begin from 
systemic or evolutionary assumptions, they run into similar problems: on 
the one hand we have not yet found a way to relate ethnographic data to 
evolutionary models; on the other, although for a time we had great 
hopes for systemic models of society, we have become disillusioned 
with thern. 

For this reason a serious dilemma underlies the attempts of 
biological ecologists, development planners, and anthropologists to work 
together in specific projects. This dilemma vitiates most ecologically ori- 
ented work related to devclopment. (It is worth noting that in the past it 
has also had the effect of separating ecological anlhropologists theoreti- 
cally froin their colleagues.) The dilemma is rarely faced. Whatever the 
focus of their work, biological ecologists tcnd implicitly to include 
human activity and its effects in their studics. However, as biologists 
they cannot treat human activity on the same lcvcl as thc activity of other 
species, because as fellow human beings thcy impute values and 
intentions to it. Perhaps partly for this reason, thcy tcnd to ucat it as 
intrusive. 

Theie is good reason for them to treat human activity as intrusive. 
Theorganization of human activity commonly transcends the boundaries 
of ecosy!;tems or habitats, and cannot thcrcfore be usefully analyzed in 
terns of the ecologists' universe of study. AIlhough human societies and 
cultures may be products of biological evolution, social and cultural pro- 
cesses do not fit into ecological systcms or "communities". But ecolo- 
gists' reasons for treating human activity as invusivc are more compli- 
cated than this, and not always entircly explicit: ~f they can manage to 
exclude it, there is nothing to prevent thcm from formulating their prob- 
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lems, hypotheses, methods, and solutions with the objectivity that is de 
rigeur in the Western scientific tradition. If they admit the presence of 
human activity on a level with other (nonhuman) activities, they find 
themselves in the position of having to deal with members of their own 
species (if not their own actual "population" or "community"), with 
whom, unlike the members of other species in their universe, they are 
unavoidably related (in the sense that their objcctivity is compromised) 
by differences of interests and values - essentially, that is, by a political 
and moral (rather than a scientific) relationship (cf. Tucker 1977): They 
avoid this problem by treating all human activity as extraneous to the 
ecosystem. By thus reserving scientific objectivity for themselves they 
deftly condemn as beyond the pale all human opinion that differs from 
theirs. 

Natural scientists are untrained lo deal scientifically with questions 
of politics and morals. Social scientists are prepared for questions of 
politics and morals, but with rare exceptions do not adequately under- 
stand ecology. Not even those rare exceptions have yet proposed how to 
integrate the essential positivist objectivization of ecological science 
(which sees science as extra-cultural and absolute) with the semitic ap- 
proaches of sccial science (which see scientific arguments, like all other 
arguments, as socially an'd culturally conditioned or filtered), in order to 
arrive at a somewhat humbler and more practical scientific ecology that 
would not treat human activity as intrusive. Ignoring the problem has led 
many (including many social scientists) to the gcncial conviction that we 
know what all human beings should think and do in relation to the pro- 
ductivity of the renewable natural resources to which they have access, 
k p e c t i v e  of the legitimate interests of other people in those resources. 

To return to the initial distinction between objcctive ecology and 
ecological analysis: unlike ecological reality, ecological analysis is (like 
ethnographic description) not absolute but relative; it is relative to the so- 
cial and cultural experience of the scientist. Although the ecologists' sit- 
uation is far less obvious, they are in fact as much a part of what they are 
studying as are ethnographers of what they are studying. The identity of 
Western (as well as non-Western but Western-trained) ecologists derives 
from their place in their own society, and thcir society's position in the 
world, as well as from ideas from the cultural rcpcrtoire of their society 
which presently include (for example) positive thoughts about stewards 
of nature ("we are responsible to God and to future gcncrations for the 
condition of the natural world) and negative thoughts about the desuuc- 
tiveness of the "frontier mentality" %there will always be more out there 
for us to exploit to our advantage"). 
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It is not too difficult to grasp and to explain the possibility of cultural 
variation in ecological orientation. We have become accustomed to the 
idea that different people from different cultml backgrounds have differ- 
ent values and consequently are likely to have different perceptions of 
nature and of their relation to i t  But the ability to appreciate social differ- 
ences seems to lie deeper in our cultural consciousness. Though we rec- 
ognize them instinctively, we repress them, or at best proceed on the as- 
sumption that hey are artificial and wi ly  overcome, whereas in fact the 
more we seek to overcome them, the more they control our daily lives. 
Our feelings towards nature and the natural environment turn out to be a 
reflection of the way we relate to other pwple. Our ecological values are 
to a large extent a function of our social values. 

This social dimension of ecology obscures our view of development 
problems. It is therefore on social variation in relation to territory and 
natural resources hat I shall focus in the remainder of this chapter. 

ECOLOGY AND SOCIAL CONTEXT 

Social variables have to do with interests. Interests relate to individuals 
and to groups. In some cases (e$pccially in the Wcst) individual interests 
tend to take priority over group intcrests. In other cases (especially in 
some tribal societies -pace Hardin) group intcrcsts may take prece- 
dence over individual interests. Every ecological issue involves a range 
of different interests, representing conflict bctwccn individuals within a 
group, and between groups, between insiders, and bctwcen insiders and 
outsider!!. 

The classic case of an ecological issue betwecn insiders and out- 
siders is the issue between "us" and "them", bctwecn the ecologist-con- 
sultant and the indigenous community. Mary Douglas, who has done 
more than anyone to scnsiti7.*: us to the social mainspring of human expe- 
rience, p ~ ~ t s  it this way: 

Unlike tribal society, we have the chance of self-awareness. 
Because we can set our own view in a general phcnomenologi- 
cal ~~rspective, just because we can compare our beliefs with 
theirs, we have an extra dimension of responsibility. Self 
knowledge is a great burdcn (1979230-231). 

If we are to acknowledge the burden that Douglas identifies, we 
must take account of the fact that statements about ecology are not just 
right or wrong. Apart from being objcctivcly right or wrong, they have 



434 Insides and Oufsiders in Baluchistan 

different meanings, more or less significant, according to whether one is 
a member of the ecological community in question or not, and (if one is a 
member) according to the particular position in that community that one 
occupies. Both the habitat and the ecological future look very different 
according to whether one is a hunter in a small closely knit society; or a 
d~y-farmer, a pastoralist, or an inigator in a society that may also include 
people with different resource interests; or a stccl worker in a modern 
complex society, where one is not committed to a particular occupation or 
a particular relationship to the natural environment, but may ( ~ r h a p s  un- 
&nsciously) feel locked into a particular cconomic class. just as there is 
more than one recognized valid intcrprctation of a modern industrial 
economy (the differences correlate with different political ideas about the 
ideal economy), so the ecosystcm may look vcry different according to 
the niche one occupies within - or outsidc it. 

For comparison let us imagine ourselves in Disneyland. Take the 
case of a gazellc in an open steppe ecosystcm. Although everything is in- 
deed connected toeverything else (ct Cornmoncr 1971:29), the survival 
interests of grasses and forbs, shrubs, hcrbivores, and predators are ob- 
viously in conflict. The ecologist stands outsidc the systcm but bases his 
research design implicitly on certain intcrrclatcd assumptions about prc- 
ductivity and diversity. However objective his rescarch design, the ecol- 
ogist is led by his assumptions to discriminate against the interests of in- 
dividual creatures in favor of the survival of what he perceives as "the 
system". The survival of the system may, of course, be in the long-term 
best interests of the totality. It is definitely not, however, in the best in- 
terests of all the component specics, lct alone of all the living individuals, 
some of whom will inevitably sooner or later fall prey to predators. A re- 
duction in the number of predators would, thcreforc, hc in the best inter- 
ests of some at least of the living hcrbivores. Similarly, a reduction in the 
number of herbivores would be in the bcst intcrcsts of many living 
plants. 

If a gazelle could produce a study of the samc ecosystem, we might 
expect the results to diffcr from those of the ccologist, inasmuch as they 
would, as a matter of course, be based on different values, which would 
derive from a different social situation. The gazelle's assumptions would 
of course not be disinterested. A membcr of thc systcm, such as the 
gazelle, whose personal interests are at stake, would argue for his own 
survival first. But what about the ecologist? The ecologist can argue in 
terms of the survival of species and of thc systcm, because survival on 
that level suits his own social valucs bcst. Both arguments may be 
equally objective and scientific, but diffcr on grounds of morals and per- 
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sonal interest, which are socially relative. The conflict bctwecn them is 
always in the end resolved politically, as a function of the difference in 
power of the individuals or the communitics or the populations in ques- 
tion (cf. Spooner 1982a:7). Scxial scientisls will also recognize here the 
familiar problem of the actual individual versus the abstract society. 
However, the issue of the conflict of interest bctwcen the cheetah, the 
gazelle, and the shrub is introduced in order to clarify the difference of 
interests between the Western-trained ecologist and the nomad, the horti- 
culturalist, or the irrigator, each in relation to (not an ecosystem, but) all 
the other human, biological, and physical factors that impinge on their 
lives. A particular case from the Third World will show the significance 
of this argument for problems of dcvclopmcnt (standard of living) and 
ecology (habitat and natural resources). 

A CASE STUDY FROM BALUCHISTAN 

Baluchistan is the western province of Pakistan. The name comes from 
the Baluch, who comprise the majority of the population throughout most 
of the province, as wel: as in the neighboring province of Iran and the 
adjoining part of southern Afghanistan. The total population is estimated 
tentatively at four million. In all three countries thc territory is arid and 
poor, and has remained for many centuries in comparative isolation from 
the major economic and political centers of the region. Baluch idcntity is 
symbolized in their language and oral literature and code of honour. 
Otherwi?e they are a heterogeneous collection of tribes of various ori- 
gins, and the land they inhabit varies from high plateau with cold winters 
td subtropical coastal lowlands. They live by a mixture of dry and ini- 
gated agriculture and pastoralism. Community organization varies be- 
tween extremes of highly stratified villages (often in the past dominated 
by strong forts) and small egalitarian nomadic groups. 

In Makran, the southwestern division of the province of Baluchistan 
in Western Pakistan, and across the border in Iran, the nomadic pastoral- 
ists play a particularly significant social role. Their continued activity 
provides a communications network among the scttlcd village communi- 
ties and symbolizes for those communities the values that support wadi- 
tional Baluch identity. They contribute significantly, that is, to both the 
logistics and the morale that arc essential to the continued viability of 
Baluch society in the area. Unfortunately, these variables do not show up 
in either economic or ecological analysis. 
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Nomads are important for the local economy, both for what they 
produce and as a source of seasonal labor. They bring milk products to 
the local market, and they supply the necessary labor for the date harvest 
in the villages - the most important event in the traditional agricultural 
cycle, which coincides in late summer with the slack season in the pas- 
toral cycle. They are also agricultural producers themselves. Much of the 
subsistence-crop production of the area depends on unpredictable river 
flow and ~ n o f f ,  which only the nomads know how to use. Small pock- 
ets of soil scattered throughout the area produce crops when a downpour 
happens to bring water by - if a nomad is there to channel and apply it. 
Although no one in the towns wants to live that life anymore, the idea of 
it remains an important cultural value: nomadic life is still thought of as 
the genuine Baluch life, which embodies the authentic Baluch virtues of 
honesty, loyalty, faith, hospitality, asylum for refugees, and so on. 

There are no reliable figures to indicate how many of the Makran 
population of some 230,000 are now nomadic, nor how many of those 
who are nomads by socialization still spend most of the year in tents or 
other temporary dwellings with their families and flocks ralher than tak- 
ing one of the modem options of wage labor in the (until recently) boom- 
ing Gulf Emirates, or wage labor in towns outside the province. We may 
estimate, conservatively, over 50,000. 

The significance of the nomads for the future development of 
Makran far outweighs their numbcrs or their economic contribution. 
They are the only people who use or are ever likely to use some 90 per- 
cent of the territory of Makran. Without them the greater pan of the popu- 
lation would be marooned in isolated oases, which on their own do not 
have the resources to be economically indcpendent, and with increasing 
dependence on outside subsidies would gradually lose population to 
more attractive opportunities outside the province. With the nomads, the 
Baluch population as a whole forms an interdependent social and 
cultural, as well as economic and political, network covering the whole 
of the area. As long as the nomads are there, the whole of the area 
continues to be inhabited by people who consider it to be their territory. 
If the nomads leave, the settled population will see itself simply as an 
economically disadvanlaged appendage of the national economy. As long 
as they remain, the total population shares a conception of ethnic 
provincial autonomy. 

The nomads depend on the primary productivity of the semi-desert 
and desen areas which cover the greater pan of the territory. Traditionally 
they make no improvement in either the pasture or the watering re- 
sources. Based on comparison with other areas of similar climate and 
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soils, ecologists evaluate most of this rangeland as severely degraded. 
Their evallmtion is made without reference to the fact that the Baluch con- 
tinue to make a living out of it, and without the possibility of direct com- 
parison with earlier data. It is an outsider's evaluation, which focuses on 
the vegetation rather than on the evolving proccss of intcraction between 
the vegetation and the pastonlists. 

Pastoral activity is an essential component of the Baluch economy, 
and it contxibutes significantly to the social intcraction and the culture of 
the province. Range science condemns Baluch pastoral practice. But no 
one has yet shown how the principles of range science might be inte- 
grated with the social conditions of this type of situation. The national 
economy 1:s inauding more and more into the l~fe  of the area, helped by 
programs financed by USAID. A major consequcncc of these programs 
is increasing dependence of the population on the nat~onal and regional 
economies. For the time being, howevcr, the pastoralist sees h ~ s  main in- 
terests in continued exploitation of thc range, of localized runoff, and of 
the socio-economic resources of the scattcrcd settlcments of the area. The 
farmers in the seulements depend both on the pastordlists and on the out- 
side econorny. Loss of the pastoralists would significantly reduce the vi- 
ability of most of the settlcments. Thc pastoralists can use hclp, but what 
they need is not enforced improvement of their range through enforce- 
ment of Western range science principles, but defense against the effects 
of the national economy. The bcst delcnse would probably be in the form 
of managenlent by government of the tcnns of mdc, manipulating prices 
in such a way as to reinforce local valucs, instead of subverting them. 

Western range ecology, as its namc implics, starts with the range. 
The range scientist is the self-designated steward of thc plant communi- 
ties of the Baluch's range. According to h e  prmnciplcs of this science, no 
more herbivores should be allowcd onto the range than can graze without 
degrading its plant communitics. The pastoralist, on the other hand, sees 
range, domrsticated animals, and people in lntcrdcpendcnt interaction. It 
would probably not be too much of an oversimplification to characterize 
this view as one that would emphasize the convenience of the family 
group in the context of its social maulx. The nomad's first priority is to 
avoid disruption of his social relations. If this would mean reduction of 
the productivity of the range for future generations, that is of secondary 
importance. In these times of rapid change, who knows what future 
generations will need? 

However, there is evidence to suggest that the range has remained in 
its current "degraded state for a long time, over a century (Hughes- 
Buller and Minchin 1906-1907), and we do not have convincing evi- 
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dence that current trends are adverse. Unforlunatcly, no one will finance 
the studies that would be necessary to establish what the rends are. Such 
studies - which would construct an insider's ecology - would need to 
focus on interactions of pastoral technology, animal behavior, and plant 
communities over a period of time (cf. Nycrges 1982). 

COMPARABLE CASES 

Such cases of insidcr's ecology are beginning to appcar. In Africa pas- 
toralists have the reputation of secking to maximize numbers of animals. 
Recent work by Sandford (1982 and in press) has providcd a rational ba- 
sis for this emphasis in range-science terms by synthesizing accumulated 
existing information on what might be called indigenous range-manage 
ment practices. Cossins (in press), using data gathcred by ILCA 
(International Livestock Centre for Africa) research tcams, has demon- 
strated that many pastoral systems in sub-Saharan Africa are also in fact 
more efficient in terms of productivity pcr hectare than ranching systems 
in either developing or developed countries. But as Legcsse (in press) 
has shown in his study in northern Kenya, in order to understand what is 
going on ecologically among the Boran and the Gabra pastoralists, it is 
necessary to study the inter-dependence of their two sets of activities. 
What we need more than anything else, however, is some reconstruction 
of what has actually happencd in the relationship bccween pastoralists and 
their resources over a significant period of time. Cassanelli is probably 
the first historian to work in the historical ccology of pastoralists. He 
brings the skills of an historian to bwr on the problem, without the biases 
of either the ecologist or the anihropologist (in prcss). 

In each of these cases there are obviously several different ways of 
defining the universe of refcrence - cach producing different rcsults. 
The Western ecologist wants primary productivity at the expense (if nec- 
essary) of current livelihood -on the assumption that we are othcnvise 
sacrificing the livelihood of future generations to the interest of the living, 
and that we should not do that. The Baluch pastoralist sees market cen- 
ters and agriculture as a resourcc on a levcl with the range. He wants 
more in rciurn for his product, but his first priority is the security of his 
social life. Else he will think of leaving his niche. The range ecologist 
considers that the local range, and therefore also the global rcsource base, 
would be bettcr off if the pastoralist would leave his niche. The Baluch 
farmer sees the nomads as a resource. He wants to kccp them where they 
are; otherwise only economic subsidies will kecp him where he is. 
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It would bc easy to add cxamplcs of othcr forms of land use. A simi- 
lar case could bc made in thc much morc complcx situation of the Punjabi 
irrigator (Spooncr 1984b:28-39). But pcrhaps morc inlcrcsting hcrc is the 
case of the Susu in northwcstcrn Sierra Lconc (Nycrgcs 1985). Susu 
swiddcncrs do not havc enough labor to producc an adcqualc fwd sup- 
ply, though shortage of labor lcads thcm to clcar plots inadcquakly, with 
the result hat thc degradation of the forcst procccds at a slowcr pace than 
might othcnvise bc thc case; rccurrcnt famine kccps population and thc 
labor forcc down; thcy cannot intcnsify 1.0 producc morc food, because of 
insufficient labor: thcy cannot rcducc labor inputs and dc-intensify to fit 
labor availability, bccausc thcy darc not risk lower production of food. 
But wc cannot hclp thcm, bccausc if wc inlroducc labor or technology 
from outsidc, what we introduce will havc a highcr valuc for chcm than 
the local rcsourccs and they will dcgradc faster and havc lcss intcrcst in 
conserving local rcsourccs. 

Since pcoplc do not fit casily into wosystcrnic frames of rcfcrcncc, 
the shift from a systcmic to an evolutionary paradigm in ecology has 
hclpcd us to dcvclop ways of incorporaling local intcrcsts and points or 
vicw into ecological analysis. Howcvcr, in casc I may havc appcarcd to 
arguc that social relativism is morc imporlilnt than global survival, lct me 
in concluding emphasize [hat this is not my vicw. As I slatcd at lhc bc- 
ginning, ec:ology is rwl; but ccological analysis dcrivcs from a particular 
social and cultural (and pcrhaps cvcn ideological) position. To return to 
the Bambi-likc examplc: without human inlcrvcntion thc gazcllc popula- 
tion would probably ncvcr cxpand to thc point whcrc it disrupts thc cco- 
"syslcm". Malthusian factors would cakc carc or thcm first. But human 
populations, having culturc, arc not always rcstrictcd by Malthusian 
pressures. On thc contrary, thcy are often able to act out thc scenarios of 
Marx and Boscrup, and havc done so periodically from thc Neolithic up 
to thc G m n  Revolution. 

Furthcnnorc, human bcings, having culturc, havc rights -not only 
human rights but civil rights. Wc scicntists and consulmts lcarn our 
morality in two diffcrcnt arcnas. Whcn wc mix thctn wc do so as ama- 
tcurs. If wc smnd outsidc thc ccosystcm (as wc do in thc casc of thc 
gm.cllc and the Baluch) we artificially kccp morality out of the discus- 
sion. In fact, howcvcr, cvcry wological qucstion Lhat involvcs human ac- 
tivity is not only an ccological qucstion, but also both a moral qucstion 
and a political qucstion. Dcvclopincnt has tcndcd to ignore the political 
and moral dimensions of ccological (among othcr) problcms, and has 
conccntrauxl on thc scientific and tcchnological solution of thc problcm 
qua objcctificd ccological problcm only. In the long tcrm it cannot bc 



donc. The ecological dimension of ihc problcm will be resolved only as 
part of a comprchcnsivc resolution of thc whole problcm, including its 
moral and political dirncnsions. Thc primary produciivily of thc range 
lands of Baluchislan must be takcn care of not by ecologists but by 
politicians, using ecological among oihcr information, at the lcvcl of na- 
tional planning, adjusting ihc terms of wade so as to rcinforcc local values 
insofar as lhcy arc politically and morally dcsirablc, making cconomic 
planning an insuumcnt of social planning nlhcx ihan a victim of ecologi- 
cal planning.3 
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NOTES 
1. It is not pertinent hcrc that some of lhcsc conccpls, such as 
"community", wcrc originally dcrivcd from social sludics. This borrow- 
ing has bccn writtcn up by Rapport and Turncr (1977) and Richcrson 
(1977). 

2. Passmorc (1974a) rcvicws thc history of thcsc various attitudes ID- 

wards naturc in our own hislory in a hook that hclps in many ways to 
"remove lhc rubbish" (Passmorc 1974b) from our cvcryday think~ng 
about ccology. 

3. This css:ly builds on thrcc carlicr cssays in which I arguc that (a) 
ecology is rclativc (1982b), (b) asscssmcnls of thc ccology of dry lands 
should bc asscssmcnts of ~ h c  cvolving rclationship bctwccn hurnan cul- 
lurally organized activiucs and nalural proccsscs (l9X2a). and (c) thc rc- 
lationship bctwccn a population and its tcrritory may bc ; ~ s  valuable and 
as fragilc as h c  ccosystcm, and pcrhaps should bc givcn planning prior- 
ity over thc ecosystem (1984~). My aim hcrc has bccn to show how, 
without giving in to cullwal rcliitivisrn with rcgard to ecological analysis, 
there may bc a valid ecologically rclcvanl local point of vicw Lhat would 
dircct our atlcntion to morc fruitrul dcvclopmcnt objcctivcs. 
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AFTERWORD - RESEARCH 
NEEDS, METHODS, 

AND TOPICS 

Mfichael R. Dove & Carol Carpenter 

The readings in this volume offer some insight into the current and dc- 
sired slat$ of rcsearch on thc sociology of natural rcsourccs in Pakistan 
and its neighboring countries. First, thcy suggcst that good, in-dcpth, 
quantified rcsearch is sorcly lacking. Campbell's comment that data on 
household fucl usc arc 'appallmgly imprecise' applies to almost all natu- 
ral rcsowccs and thcir use. The basic information needed to tell us what 
resources are available, how thcy arc king used, and whcthcr availability 
and use rul: decreasing or increasing. arc all lacking. In their abscncc, dc- 
velopmcnt planning tends to bc bascd on tommon scnsc' or 'intuition', 
but this c;m bc dangcrws. Whcn in-dcplh rcsearch is carried out, its rc- 
sults arc oflcn counter-intuitive, confounding acccptcd wisdom. An cx- 
amplc off lhir is Briscoe's finding in Bangladesh that thc rural pwr bum 
more woc~d than the rich, bccausc although the rich own most of the 
vces, thcy mostly use thcir own crop rcsiducs for fucl, lcaving the poor 
ln gather twigs and branches Erom lhcir trccs. Another is Hornc's finding 
(hat fuel use docs not vary between households in proponion to thcir 
si7c. bew11se of economics of scale in fucl usc in largcr households. 

The readings in this volume not only dcmonsvatc thc need for and 
value of gtxxl rcsearch, thcy also suggcsl some innovative ways of caw- 
ing it onl. It n no accidcnt lhal vinually none of thc readings wcrc bascd 
on thc son of large-scale survey rcscarch that has kcomc standard in 
govcmmcnt dcparuncnts and dcvclopmcnt projects. In all cases, samplc 
si7x was vcry modcd: it ranged from just6 households for Hornc's 
study, to 308 for Martin's - wllh most king undcr 100. Thcsc samplcs 
are too small IO gcncralizc about national characteristics, but they were 
clearly not too small to bc ablc to draw important and scicn~ifically valid 
conclusions about pcoplc's use of natural resources - and it is the latter 
no1 the formcr that is necdcd in thc typical dcvelopment study. Many of 
thesc studi~z also includc innovative mclhodological techniques. For cx- 
ample, Bharara bascd his study on data glwned from the mcmorics of hls 
informants, on cvcnls as h r  back as 1899. (Note that this technique, like 
those cmploycd in thc othcr studies, docs not dcpcnd upon thc litcracy of 
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the informans a fanner docsnot have to bclitcratc to be a good informant 
in a well-dcsigncd study.) Briscoe a gathcrcd data from each of his study 
households at two week-intcrvals, over a period of 8.5 months (a tech- 
nique rcccnlly employed to good effect in a study of household fucl 
economy carricd out by the Pakistan Forest Institute). Stanbury's study 
makes an important methodological point regarding rcscarch on the 
activities of womcn: what womcn do is oftcn vcry diffcrcnt from what 
mcn say womcn do. This means hat intcrvicws of mcn must be complc- 
mcntcd by intcrvicws of womcn, and thal this must be donc by womcn 
rcscarchcrs. Onc characlcristic that all of thcsc studies sharc is duration: 
thcy arc all the wurk of months (and in somc cascs yc,zs) of rcs+ch. 
Good rcscarch takcs tirnc, bad ~cscarch docs not. 

Finally, thc readings in this volumc suggcstthc value of brcaking 
away from Uaditional survcy questions to invcstigalc more innovative re- 
s w c h  topics. Thcsc include the analysis of the rcsearch process itsclf, as 
in Thorp's critiquc of govcrnrncntsurvcys in Bangladesh based on his 
own in-dcpth rcscarch in thc area. For the purpose of stimulating thought 
and discussion, a fcw such topics arc listcd: 

(i) What arc thc dircct and indirect impacts of the out-migration of 
male labor on afforestation and dcforcstation in rural arcas (through shifts 
to lower-labor cropping pattcms, incrcascs and dccrcases in numbers of 
livestock kcpt, clc.)? 

(ii) What arc the dircct and indiicct impacts onrural dcforcslalion of 
thc raising of livcstock for urban meat markets? 

(iii) What arc thc traditional m g c  managcrncnt knowlcdgc and w h -  
niqucs of semi-nomadic pcoplc? 

(iv) What is thc impact of central government administration and 
control on tribal systcms of conlrolling usc of natural resources? 

(v) How do local systcms of resource use in the Federally 
Administcrcd Tribal axas compare with those in adjaccnt settled arcas? 

(vi) What is the ethnography of thc use of fucl in cooking, including 
tcchniqucs of firc-making, fucl substitution, and seasonal and geographic 
variation? 

(vii) What changes arc taking placc in the pcrccntage of Uec cover in 
Pakistan's forcsts, rangclands, and farmlands (using rcmotc-sensing 
dala)? 

(viii) carpcntcrts typology of livestock production, which may hold 
for India and Bangladcsh as wcll as Pakistan, nccds to be tcstcd in more 
dctailcd rcsearch. Is it uuc that the livestock-production activities of 
marginal landholders and the landlcss in irrigatcd areas had dclctcrious 
effects on forcsts and rangclands? When livestock production contributes 



to agriculturc, docs it also havc bcncficial cffccts on the rural cnviron- 
mcnt? 

(ix) How docs lhc rolc of womcn in livestock-based ~ r a l  economics 
compare to thclr rolc in agriculture-based oncs? In othcr words, whcn 
livcstock production bccomcs a secondary ralhcr than a primary source of 
subsistc:ncc, how exactly docs women's involvement in livestock raising 
change? 

(x) How do womcn managc foddcr rcsourccs located in non-agricul- 
tural grasslands or forcsts? How do they adapt to foddcr shonagcs 
brought on by population growth, immigration, thc privati7ation of 
common lands, or agricultural intensification? 

(xi) How can rural womcn bc rcachcd wilh information and tcchnol- 
ogy to upgradc liveslock production? Arc fcmalc cxtcnsion agcnts cffcc- 
tivc? Whcrc do rural womcn now go for vctcrinary adv~cc? How do thcy 
sclcct animals for brccding, or for purchase? What sorts of foddcr do 
thcy prcfcr for milk-producing cows and buffalws? How do they main- 
tain lhc non-agricultural sourccs of foddcr? 
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