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Dr Jodha fd cuarrently hesd of the Mountain Farming Eystemsl
niviegion, Intarnstional Cantra for Integrated Mountain
Devalapneant (ICTMOD), GPO Bew 3226, EKathmeEndu, Napal.

The original version of this papesr was presented at the dational
HWorkshep on Management of Broughts organised by Depariment of
agricultura and Cooperation, Governmant of India and Indian
Institute of Managerment, (aAhmedsbad), July 4=5, 1989, Hew Delht.

The paper =ynthesizes N 5 Jodha*s understanding of the Earmers’
coping ptrategles ageinst dreught and rainfall wariebility. 'This
was acgeired through sustained work on the subject pinge the mid
IoEne. The work wes conducted during association with the
Cantral Arld ZSone Research Instituke, [(Jodhpur), Agre-Economic
Fasearch Centre for Gujrat and Rajazthan, (Vallabh Vidyanagar),
and International Cropes Rasaarch Institnte for Saml-Arid Troplos
(YORISAT, Hyderahad).



The purpose of this papar is to zubmit that, in the seaxch for
lnnowvetiveness in drought management, public polisfies hatve by-
pazsed ain important scurco of insight - the coping =trategies of
fRrmeLE - In thias paper I elaborate an thesa Etrategiaa a#nd thalr
policy implicatinns.

Thiz paper relates to arid and geml ardd tropical areas, whers
high rainfall wariability and droughts ars a common phenomsnon.
Such areas account Tfor nearly 40% of the total geographicsl area
of Indim.

The key nepsage aof the paper iz that dryland farmers (le farmers
and pastorailsts in dronght prone tropical areas) do not manage
drought 1n isoleticon from the oyerzll farming system. In keeping
with the epvironmental camplexity of thea dry raglons, farmers
have developed thair own coping strateglies. Thase are under _
savrara =train dua to rapid changes in demographic, technological
and institutiona} factors in dry rogions. 'The major pelicy
implications are: .

- thete is & Haad to ravitalise farmerst strategles through
technelogloal and obther means, as they exre as relevanh today
as in tha past

- learning frowm farmers as drowght managers, public pollcias
Bhould not artlficialily isalate drought management from the
overall developmant strategy far dry aresas .

= +tha raticnale of farmer stratagles should be made Expllclt
concarns of inteqgrated development and drought management
interventions.

In the following discussion I wlll elaborate on the issues steted
ghove, AfFter a brisf description of tha production environment
of drowught prone areas, I will disepuss farmersf adjustment
strategies. This ts followad by discussion of the ineffectiveness
of thess strategies under changing circumstanses. The policy
implications of the discussion include measthes to raorlent
public policies and to strengthen farmers’ strategfes,

PROCUCTION ENVIRONMENT OF DEY TROFICS

annual rainfall in the dryland areas of India in which this
raview 1z based ranges from legda than 350 to 200 mm and has a
high ceefficlent of varistion. Within a season, rainfall varies
gignificantly over short distances. Malstinre avaflability falls
short of its demand for 8 €o 10 mohths a year in thesa saasanally
dry areas. Thiz in turn, in tha absance of lrrigation or
modsture conservation, limits the perind avallable for crap .
growth to roughly 60 to 180 days a year ih most of these areas.




The farmar, through different coping strategies discuessed helow,
trims to adapt both to good and bad rainfall sltouations.
However, plicy makars and adninistrators oftan respond only to
drought situations (Jwiha sk al 198B). Protectlion of drought
prona areas through perledie rallefl or through protective:
irrigatiocn, hae been the key focus of public interventions in
these areas in the past. Moreover, various components of public
paliey drought mapagement strategies {(ag well as development
strategles) ars not sensitive to the specificities of the '
resgurce bese 1n these ereas. This paper will hoperfually
kighlight the need for making public policies more sensitive to
tha usable conmponents of farmers® adjustment wmechanisma in
drought prone areas.

THY FARMEERS! STRATEGIES

Farmers® coping strategies agalnst drought &re not confined to
activities during the drought pericdsz. Though farmers edopt
gspecific devices for loss minimisation and loss managsnent during
drﬂughta {Jodha 1381), they are glozely linked ta the overall
harmessing of pppartunities affered by agro- —2limatic oonditlons
in dry regions.

The dryland farmer 13 able to adapt and sdjust to both long ternm
and short term beheviocur of climatic factora (Jodha and
Mascerenhes 1585, Walker and Jodha J9RS). For instance, since
the watsr cnnstraint Iz & cantral feature of the production
anvironment, mofsture cecurity emnd its manegement appear as a key
gtratedy. similarly; since grain pradoctlicon may oftan ba
inadequate and uncertatin with a short and und@pendahla qrnwinq
saacon, tha traditional efforts to ensure a llvellhaud in dry
areas are linked to the overall gvailabijity o oMase .,
Hvergification of activitjes, and Fleginllity of declsions and

gperatione are age=-old defencas agalnst risk and uncertainty.
Finally, sinece the conseguencas of =patisl and temporal
varlaibiiitisg of rainfall hit Individusl households more then
whole communities, the inter-household differesnees in endadments
and capacities ‘can act as shogk absorbers at a group level.
Therefore e a o y

(collective puptenance) f[oprme an [mportant defence against
weather indecead uncertainties and scarcities.

Palsture security, biomass stablllty, collective pustenance,
flaxibility and diversification are the daminant astrategies
through which farmers heve historically sustained themselves in
climmtically unstable dry tropical araas.

Their reélativa importahce varies according to inter-regicnal
diffarances 1n agro-climatie conditions. Jodha et i [(1988)
iIdustrate thie by camnparing arid districts from Rejasthan with
gepi-arid districts from Maharastrn and Andhra Pradesh. The
ipportance of these strategies increaszes with increases 1n
arfdity and 1nstahility of rainfall.



The variety of nmeasures through which the ghove strategiss are
aparationalised gre summarised in Tabkle 1. Quantitative evidence
of the extent of these meapures and their intra-reglonal
differencas, (s prasatted alsawhere {Jndh&; 1975, l97g, 1981,
Jodha et al 1933} .

Moskt of the practices listed in Takle 1 form part of traditlional
farming systems. The categoriss area:

- folk agronawy, to cover oropping and egronomic practices

- eathno-engineering, to cover traditional wechanhleal weasuras
including those for meisture wonservation '

- indigenpus agro-forsstry, invoelving complementary uses of
apneals and perenntlals

- occupationzl diversity, includipg a rangs ef activities and
practices aftan having flows of output/lncome and inpukt
ragquirements that are not dependent on each other

- =zelf provisioning systems; imﬁlying Qreater dapandande on oW
inputs and outputs for producticn and consumption

- oollective sustenance, covering tfaditinnai forms of mutuel
gelf=-help, dependencea ol COMMmON prnpartf regQuroes {CPREJ
etr.

Table.1 lists some of the important measuras underlying each of
the categories. Furthermors, the table also indicatez the
ppecific strateglaz sarved by Individual adjusiment measures
failing under the above cAtegories.

TRADTTIONAL STRATECTES UNDER STRATN

The meastures listad in Table 1 reflect farmers’ exparisncea
adournviated over generaticns. While some of the Deasures ere
st1l]l effective, cthers are under sktrain. The circumstances
under which they were.developad have changed conpiderably. The:
important factors which directly or indiractly infloence
Farters’ strategles relate tor

- technological changEE

-~ public interventions (pollelse and prodramoes)
- rapid poptlation growth

— incremsed role of narket farces.

211 these factars, except for population growth, have made soms
positive contributions to the aconomies of- the drylandes. But
they algo havae a number of =ide-effects which make the
traditional adaptatfon and adjustment mechanisme wnfeagible or
ineffective. Some of the important changas, with thelr
implications for farmers’ strategies, are sumnarised in Table 2.
fome general inferences, bagsed on a4 closek. unﬂerstanﬂinq of Tabla
2, may be stated.



conventional approaches - impacts op traditional strategies

buring the last two to three decades, the drowght prone areas
have, to some extent, bekefited in-terms of infrastructure,
higher productivity agricultural technelogier, linkages with
wider markstz, and resource transfers for relief and )
development. Thiz has somewhat reduced their wulnerakility to
apyere scarcitiss caused by periodic drought=s. However, the
epviranmantal comnplexitias characterising these sreas have often
bepen ignorad by public interventions in these areas:
b
= In the field af agricultural technolegy, high grain yield was
focusad on, bot flaxibility of cperations and input wese,
guantity of bio-mess, snd potentizl for diversification and
flexibility were ignored (Jdodha 198c-p, 1989%9-a).

- Beneralised ingstitutienal programmes (like lend reforms,
communlty devaelopnant projectz) were extended to theps arean,
without assessing their potential impacts on sub-marginal
lands, common preoperty respurces, and varlows forms of motual
gelf=-help, as bases af e¢allactive defence Against droughts

and uncertalnty (Jodgha 1986=-r, 12988=-h).

- Public reliefstrategies to help drought affectad pasople have
been pushed to such & level that thay have displaced the
pecple’s aown adijustment machanisms and generated strong
dependatics on public reliaf (Jodhe 1975, 15887, Chopra 1989).

- Irrigation facilities were developed in a an pockets but
ware mllowed to he umed on crops with high water reguirements

ag in those areas wall endowed with water. DUry crops. in the
process, suffeared {(Jodha 1579, Jodha and Singh 19282).

- Market integreation took place, but it had sarious advarsea
affects on strategic self~provisioning systems and tho
fregile resoures base {Jodha 19B5).

- Speclal initilatives like the Drought Prone Area Programme
(DPAF] , were suppesed to indtiate davelopment on tie basis of
particular watershedse. In practice the Initiative followed
the develspmapt nortis and procedures evelved for other,
batter endowed arens.

211 this indicates the need for understanding and explicit
consideration of the complexity and variability of drought prone
arens in both development stratagles and drought management.

OELS -

In tha past, an important fector behind the sustainability of
diversified farwing systems in the dry areas was the ralatively
low pressure on lend. Because of increased humans and livestocok,
most of the land extensive options are less feasible now (Jodha
1980, 1986-b, Walker et al 1983, Jodha & Singh I1985). Fallowing
of 1and, crop ratetions, chﬂice of cultivars withf}ﬂgg duration,
high stelk component, snd salvade potential {(ay possibility of
harvesting fodder in the event. of crop fallere), and previsicn eof
commen properkty lande are speclific cases teo illustrate the point.

N




pegline of eollagtive sequrity mechanisms

Indar traditional stratedias agalnst weather induced risk and
drought, the measures deslgned for cellective sustenance played -
an important role. oOwing te the spatial varlability of xainfall
and inter-househgld rescurce differences, all househplds in &
glven cluster of villages are not agually exposed to orisis
during & drought year (Jodha 1975, Walker and Jodha 1%BE). In
puch circunstances, when individual capacitias are inadeguate to
combat drought, cellective sharing arrangemants help. Thers
arrepgements have been sustalned by informal ar formal
undarstanding, enforced through sccial and, at times, religious
sanctions, However, tn shanged demographic, soccia-political, and
economic ocoptexts, the soclal sanctions are no mora effeckive.
fhey are alther completely discarded or mnads to sarve as rituals
without substance. Increased differentiatlon of rural
conmunities, introduction of Formal institutions, lagal and
adminietrative frameworks, lndividualism injecatad by market
forces, arae all maior factore reaponaibie for these changes. In
consagquence, all adjustment mechanisms that deriveqd their
gtrength frem soclial sanctlons and communltyfs collective
approach are less feapible (Jodha 1285, 1586-A).

Bazsides decline of cowmmunal sanctions, the other fFactor which has
advereely affectad collactlive sustenance asrrangenents is public
policias and programmes [Walker and Jadha 198%5). The small-acale
and need-based mobllisation of resources for intra-community '
translfers have been replaced by soclal transfers at tha macro-
javel, throwgh drought relief [Jodhe 1975). Their focus has beean
o transfers of reliaf resources [(even fodder and fuel) from
outside, rether than generation, conservatlion and webllisation
from within. ' :

Most development inltlatives are focused mors on individmals
rather than an groups. Even for develapmant of the collective
assets, such as watersheds, rangelands ar forasts, the empharis
is on "technicua®, subsidy, and the prodiact framework, rTather
than on peoplefs involvement (Jodha 1982-b). Finally, commarn
property resources (CPRs) which halpad in. collective sustansnca
and induced group participation in resource managenent, are
privatized on 8 large scala (Jadha, 1986-a}. This has also
adversely affected migration as a device to escape localised
scarcities.

petituti ¢ le’s initiatives b bl .

The state haz approprimpted several activitles which
traditionaily formed part of peopla’s own strategies. Though
initiated with good intentlens, the stake’e invelvemesnt in
poople’s affairs has acguired itz own logic and momentum. It
expanded ta a level of marglnalising people’s initiatives in
fields 3z far ranging ag choles of crop or input use to preferread
migratlon route or choice af activity during droeght. Thia is
done not by coercion, but by state support for scme opticna as
ageinst others. The bulk of incomas during drouwght periads,



reporded 1n different areas (Jodha 1987F., came- from poblic
relfaf. This has resulted in the expansion of relief department
huraavcraclies and an ever increasing need for relief funds in
dlfferent states {(Rangaswamy 1898%, Ganpathy 155%9}.

L B L ]

Flexibility in resource use in the areas ¢f proddction,
coneunptlicn and exchange has been an important risk adiustmant
mechahism. The extent of flexlbility declines with the farmers’
increased dependence on external resources ang rigidities of
standardse or porme assaciated with new technologias and support
ay=tems taed by them (Jodha 1985-b). In the past, dryland
farmers opperated in 2 largely informal social and econemic
asnvironnent, had farm and family as an integrated wunit, depended
on salf provisioning systems, end used flexible mathads and
-productien techniguas. Today, farmers are increasingly exposed to
the environment where ‘norme’ and ‘vardstlcks' are standardlsed
and fairly rigid [(Jodha 1%81). They are reflected through make-
up of tachnological packeges, terme and copditions associated
with market transacticne,; as well as support radalivad from publ i
agencies, ‘Thie restricts farmers' capacity to change their
decigiponz apnd actions te face unpredictably reinfall patterns
within tha farming sSaasan.

hpinking e hid

Eecatnes of the lower yalnerability ef perennials -~ grass, shrubs
and traes ~ on strict timelinees of wainfall, their parformance,
comparsd to arabkle annual orops, is less affactad by early, mid-
aeason or laka droughts in the dry regions. Hence, their
production is more stable than annual crops (Jodha 1588-3).
Moraovar, output Flow of most of the perennizle is hot closely
ralated to the output flow from annual crops. these factors
form the basis of hicmase stability. Biomass availability from
perennials is also supplemented by a choice of orops and
cultivars with high stalk content. The livestock component of
farming systems, which, due to its wobllity, has greatcer capacity
to make upe of spatial varfahillty of rainfall, and can convert
biomas= availability into economic gains. Livestock alen play
an iwportent role in bicmapse hazsed nutrient recycling.

Howaver, sources of biomases production are rapidly dwindling.
Changed choice of crops and crop technologles with 8 low foous on
fodder; decline of foddar-fuel producing resources such as @ CPRs
(community pastures, foreste etc), periodically fallowed lands,
and indigencte agro-farestoy systems etc, have contributed to
this process. HNHew publie inltiatiwas, such s agro-forestry,
sillvi-pastoral systems, zocial forestry, as indicated earlier,
are as yeat largely canfined to axperimental areas or pileot
-pERjects.  They are yet to make an lmpact at Kaxm level [Jodha
1988=h, 10BS-h)., PFurthermore, foddar and fuel have hecane
Important marketable producte with' improved transpoxtation
linkages. This has discouraged local storsge and redycling.




DEOUDGHT MANAGEMENT @ PUBLIC STRATEGIES

The fpcal peoints of drought management strategies ih India since
the 1890z have been “drought proofing’, threugh irrigatien or
cushione genersted by surplug production, and the nanagement of
scarcities and crises by relief suppliss. Table 3 lists the
mejor milestones in the ewolution of dropght managenent
strategies in India. Some of tha wmajor highlights (Jedha =t al
1288 includa: -

- gradwal recognition and wee pf npon-irrigation options [&g
buffer stacks frob surplus producing dry ersas) for drought
proaflng

= gradual shift away from largely ad hoo meisures to more
planned efferts under drought reliefl programmes

- supplementing of purely welfare achkivities (relief supplies
gte) by productive cooponents (seelal meset creation etg) in
relief warks

- iwmproved axpartlse for management, cogrdibation ets to
implament the focused programmes during drooaghts (as
demonstrated during 1987 drﬂught].

AS man be inferred from Tabhle 3, several factﬂrs have contributed
to thi= evolutlon. - Important onaes are: :

- increased awarsness of potential optiocns for both drought
proafing and rellef

-  batter understanding anpd quantification of the phenomenon of
drought and ite implloatleons

« Jegzapna learned £rom the past experiences in handling
groughts

impartant gaps in the evolving droughi manpagement maasureas are
alsa lndicated in Takle 3. One of then 1ls naglect of farmers’
moping strategies in the propess of learning from the past.

Conseguently, despite a numwbar of positive changes, publie
dronght management ztratedias {(and also development strategles)
continue to be insansitive to 8 number of environmental
complexitles of drought prone areas. A few specific aspacts way
be noted.

Unlike farmersf strategics, public policies for drought
managemant are izclated from development strategies. The
camponants of public policies {eg pratective or raeliaf works) do
nat have an explicit concern for diversification and flexibility
ragquirements. 'The need for Iocal biomass radgeharation end
aonservetion is often replaced by depandence on blomass {Egdder
etca) From cutside. An important gap ib publie measures for
drought maneagement 1s a disregard of callective sustenance
systens, strengthening of which can help reduce dependence on
public measures.



Ionlicationse =~ Tequired polloy chapges

1) at the public policy level effective drought management
cannct - be maaningfully seprrated from agricul tural
development stratagles for drought prene areas. Just as
farmers’ strategies attempt to integrate.long term
adaptations to dryland environnants with short term
adjustments to.specific reinfall situations, .puhlic
interventions zhould also approach drought and naon-drought
situations with an integrated stretegy. Tarmerz' approaches
codld Serve BS a rudimentary medel for evolving new
approgches.,

11) One of the eagier ways to make development interventions
relevant and effecktive in drought prone areaa is to
understand the rationale or goals of farmers' stretegias
(watear security, hiomass stabillty, diversification,
flexibility and eollective sustenanca), and foous specific
devrelopnent Intoryapticns, fuweh RS new technologr,
infrastructura development, and instituticnal programbes on
strengthening them.

EEVITALISING FAEMEES' STRATEGIES

4 camparipon of situations during the late 1i%40sz and the late
19805 =sugdests that most of the drought prone arseas in Indla are
les= vulnerable to drought indured crises today than in the past.
Tha nexus between drought and famina has been broken (Bhatia
1282]. But thiz I3 less becanse of these aress’ capacities to
withetand drought, and more because af the cpuntry’s ability to
spara and mobiliee surpluses to help them. If the trende
discussed eariiar (Table 2) are &NY¥ indicator, tha. farm capagity
of most of these aress to combat droughts 12 on tho declina.
Hence, there iz a8 need for revitalising facmers’ adjustmaent
strategies. However, before inftilating this task, a few important
questians peed fo be answared. Thisz is eszential to eskablish
that our advocacy af the farmers’ stratedgias 1s nat quided by mny
'"romantic’ wview of th;s tradition.

ez rele *

Farmers’ sirategies are o mix of responses to engvironmental
complexity and wariability {(eqg pethcrn of rainfall), low biomass
productivity, undependakility of Individual optlons and narrow
gpecialisatians etc) which have remained unaltered, apsct from a
few irrigated pockets. Henco, tha Larmers® strategies are not |
less relevant today than kefore.

Despite better income and empleoyment opportunities, dus to relief
and dovelopment interventions, the capacities to withstand
drought ars not strong encogh a=z most of the development gainsg
did not strengthen diversification, flexibility, biomass
stability and other requirements. -

Unless farmers' own caping strategies are improvaed, the present
pattern of helping them through public reli=sf may not prova
sustainable in the long run. The rats at which relief machinery
and relief requirements are expanding ara a pointer to this.

B



Relevance gnd faasibility QE coeraticnal Conponents

&z all the measures llsted under. different categoriles {Table 13
sepport thae farmeTe’! strategiss, thaoy should he considerad
relevant. Howevael', there could be gome components which, due to
the availability ﬂf newWw and bettear substitutes, may be treatod as
redundant. Tha possibilities would includa: .

~  neEw orop yvarleties, which predoce more grain and egqual or
more fodder, whan compared to the Iong duration trad;tlnnal
varietlas :

=~ drought-reliel ihitiatives which depgnd on government
suppliss, bnt ensura group action lesading to sarplus
genceration in fubsegquent years.

Idantification of relevant but less feaajkhle components ie
relatively sasy. The adjustment measures, who=e basas are
tompletely erodad, will £all in thie gategory. For instanca, in
India, land extensive measures like arsp rotation, fallowing,
provision of wvast areas of common property Irasourcea £fg¢ gre lesm
faasible due to increased pressure on land. The sawe applies to
meagutraes gugtains=d by sttnnq social aanchions. ELMLliIlH,
maasures which oould survive only under gonplets lEElEtlﬂn from
markets ara unfeasible 1n teday’s cnntaxt .

On the other hand, cnmpnnents-inUalv;ng technological elemants,
bettar lnfrastructure, and support of formal institutisnal-
arrangeamants, can b2 strengthened. Compatred to traditicnal,
resonyee poor paasantg, today's Indian soclety and state are wall
equipped with scientific knowledge gnd capabilities,

instituticonal innovatione, and back-up suppert of both sk1lled
Banpower and meterlal respurces. The only key raguirement is
that any development activity using the abowve rezources, when
axtended to dry areas, should have an explicit concern for tha
strategles traditionally adopted by farmars.

L5t new . = Tor

Revitalising farmera’ strataqies will rgquire a congidaeration af
the following ls=wes; :

Firstly. the advogady for strangthening farmers’ strategiss, to
coplement existing development inltlatiwes, is bamed on the
pramise that the latter; despite their ahility to rai=ze incowme
and periadical surpluses, are not abhle to-cantribute sufficiently
Lo flewibility, diversificatien, bicmass stability, collective
sustananss etp, which are EEEEHtLal For survival (and growth) in
the climatimally unstahle snvironments of dry areas.

Secondly, new gptions Lo strengthen farmers® coping strategies
{flexibility, giversification etc) ghould not only ba more
productive te take care of lnereazed populdtlon prassure, byt
should try to minimise the negative side-gEfects of market
forces, pubile inverventlons, anhd technelogy on farmerz’ coping
strategies.



Thirdly, prencticn of new public strategies for drought
managenent and development of dry areas reguires that public
stratagics be sensitive to the envirocnmental complexity and
yariability of thesa aress. '

Table 4 pummarises the optians for new directiong for public
interventions which will strengthen farmers’ eoping strategies.

The public interventions included in Table 4 ilnclude only
potantially viable measzure, lgnoring ones requiring high land-man
ratios or adherence teo strong social sanctions or isclatlon from
markets.

Optlm i inte

In the field of technology the focus should ke op multiplication
‘of optiens invelving crops, varieties, management practices;
complementarities between crop and livestock anterprises, hetwean
annualzs and peremmiale, and batwegen crop centrad and resocurce
centrad messures. This will help in widening the scope for
diversification and Plexzibility. Specific measures to facilitate
moipture sonsarvaticn, biomass stabkility and collective
sustananhce are mlpo listed in Teble 4.

I tha case of dayalopment programpmes, the resotbes centred

measures with a focus on collective sustenance and group acticon
are emphasised, The potentiel implications of these maasures in
terms of bicmass stability and reseurca management by involvement
af wser groups are alse clear. The need far reorientation of
water use policies in keeping with the epecificities of dry areas
is also indicated.

The fococus af measures under relief strategies is an the greater
role for people’s initiatives, increased operational Tlexibility
and greater accountability of ralief operations. The search for
produstive activities to ba integrated with relief warks is one
of the wost important and difficult tasks indigated by Table 4.

The measures under the ahove three categeries, when put together,
cat form B part of an integrated approach, whersby drought
wanagement and development intervantions could be mede more
sanszitive to farmers’ circumstances and the environmental
complexity of drought prane areas.

If the rationzle behind tha coping atrategiaes of farmers
highlight=d by this papar ls made an explicit copcern of relief
activities, identificatien and cheoice of productive componsnts
for rellef and develapmant works will be greatly asslistaed.
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