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SOCIC~-ECOLDGICAL PERSPECTIVE FOR LAND
USE PLANNING IN SEMI-ARID REGIONS

Abstract
Land use planning in tropical developing countries has posed a
tremendous challenge to planners owing to high ecological diversity,
.The problem is particularly complex in semi-arid regions where due to
high degree of environmental uncertainty, the traditionel land use
practices have been evolved by farmers with a high degree of flexibility,
Most of such intra and inter-Household resource adjustment strategies
have involved simultanecus operations of farmers in several resource
markets, Uptions of farmers in ocne market thus could not be analysed

in isolation of constraints or opportunities in other markets,

In this paper, 2 new approach, termed sacio—ecological, tas been propoéed
to provide a perspective forlanduse planning whick would be consistent
with long term interests Df ecclogical balance and shﬁrt term interest of
survival for the poor; Hfhis concept is fundamentally different from the

traditiomal socio-ecolegical studies pursued by Fark and Hauley,

Contention is that ecology defined the range of economic enterprises
that had been found suitable for surviwal typically by different
classes of farmer, Access to institution coupled with other publice
intervention influenced the scale at whrich these enterprises were

operated by different classes.



After discussing socio-ecology of stress in semi-arid region,

some of the traditional risk adjustment mechanism have been listed,
Empirical evidence on land, llvestock, tree and household energy
management has been presented, Inter—play between ecological

and market forces has been illustrated with the help of credit

resource and land-transfer maps of a block of about 70 villages,

It is hoped that this approach would provide scope for generating

land use options that viden the decision-matrix of poor and at the

same time lead to better natural resource management. Fimally, it is
argued that policy intervention fgr redesigning institution and their
access modes in backward regions — unable to attréﬁt‘market forces - is
called for, This will emable poor tq:manage land, livestock, labour

use linked with craft activities in semi—arid region in cofhgruence

with envirenmental needs,
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Context:

Small farmer househslds try to adjust with the risks inherent
in semi-arid treopical agriculture through several intra and inter house-
hold Resource adjustment (HHRA) strategies ‘having.significant bearing
an the land use options which we will argue, differ characteristically
for diFFerént classes of farmers in various ecological contexts. Intra-
HHRA strategie® include multiple cropping, land fragmentation, simul-
tanecus operaticn in land-livestock — craft - labour markets, sesasonal
shifts in energy use stc. Inter—HHRA inelude operations in tenancy,
Tﬁcfedit, labaur markets besides asset disppsal, contractual livestock
‘management etc, - o

Decision making options af farmer in pne market cannot ba
anal&sed in isoclation of constraints and opportﬁnitias'in other markets
(Gupta, 19843 Bharadwaj, 1979; alsc see Figure 1 in appendix). Impli-
cations of above cbmplexity for conceptualising the logiec of survival
mechanisms evelved hi;tnrically by small farmers énd labourers in
different scological contexts of arid and semiarid world hage bean

investimated to varying degree (UNESCO MAB Report No. 645,105 Jodha

1983, 1978 Spitz 1980, Gupta 1981 a,b,c,# 1983; Torry, 1983; Simth 1982).

Professor, Central for Management in ARgriculture, Indian Imstitute
of Management, Ahmedabad.



Not all thaese researchers have used a framework which presupposes interw
peretrating or interlocked factor and product markets though they have
all described strangths or weakmnesses in risk adjustment capabilities

of farmers with implications for resource use options that differsnt social

H

classes have.

We will try te present evidence frem our enquiry into various
aspects of small farmer household scomomy in semi-arid regions in
western Haryane with implications F;i lard use planning in similar
conditions elsewhere in the world. We will many times ge beyond date
to speculats about various dimensions that have been neglected in various
studies. We will first present the brief setting in which small and
marginal farmers adjust with risks fallowed by identificgtion of different

dimension of land use. lastly uve will argue for developing new cConcep-

tual scheme to deal with problems of land use in dry regions for which

-

current regienal planning or farming systems-Framemdfk prove highly
~inadequate. Five key guesticns that this paper tries to answer vis—aw
vis farmers as well zs planmers’ meanings of rvespective rationality are
given in Apperdix - 1. Céntral thrust of these squestions is that if
farmers den't respond to our supposedly écienti?ic advice congistantly
and stubbornly in different parts of the world, rather than blaming
them ar their'%pathy to changs, we éhould start guestioning theluery

-4
paradigm in which our advice package has emerged.



Part 1

Dry=farming Household Economy: Sccio-fcology of a Sustained Stress

The regions where the markeit penetration has been minimal, the

rarngs nf economic enterprises, we submit, is defined by the scclogical

context. The secale at which different classes of rural people would

operate these enterprises given the risks inherent in such regions is

. determined by:

a)

b)

. c)
9
e)

access to institutions,; technologies, markets;

accumulated debt/savings due to previous
droughts/losses/gains;

expectation of future uncertainties;
lavel of current diversifications

access tm extended kinship structure or some
other source of remittances ar funding etc.

Broadly speaking, what we are implying is that reqion endowed with say

sheep, camels will rot be predomerantly endowed with buffaloes ot

bullocks. The niche of sheep is characterizsd by porr soil, undulatéd

topography, sparse vegetation, low ground weter {even saline or

brackish}, etc. The buffaloes on the other hand would find shady

plains with abundant water, green fodder, etc. favourable. Goat incidently

being more adaptable can be found in hot as well as humid tropics. Mast

of the marginal and small farmers predominantly depend upon livestock

but propertion of different species across size holding is subject te

rgspective landuse practices and potential.



Land: Livestock E ndowment

The findings of household survey dare in 1979~80 (a drought year)

and fnllowed up in 1982 are given below:

Table - 1

Cum@u~ p Cumﬁulatiue Parcentgge of
Land Holding %az?usoh 1and livestpek ouwnership
of Househeld oanzd Buff. Cow Bull CTamels Sheep Gogt
LL 49 J 14 11 10 8 27 22

= 2.5 50 9. 41 41 40 34 83 52
%= 5.0 72 265. 63 62 65 &7 86 75
< 10.0 89 55 82 B3 85 , 85 93 g7
—>»10.0 100 100 100 100 140 180 100 130

Key insights that smefge ares

a) livestock distributien in gereral is lgss skewed than land
distribution,

b) within livestock, distribution of sheep is skewsd in
fayour cf landlese and marginal fermers, goat is more or
less proportional except that medium farmer have a greater
ghare. Cows, buffaloes, bulleocks and cemels are skesuwed
in favour of bigger farmers. Share of landless is least in
Camel, followed by Bulleock, cows and Buffsleas. Distributian
of Camel is most skewed. The implications sre that close '
Qrazers or Orowsers (Sheep and Goat) are a source of major
Acame to those whose }and base 1s marrow and labpur resource
is wide. Separately it has been sezn that average market value

*The BUTVEY Was duné after selecting 24 villaaes in a drought
prone district of Heryama on the basis of gcological diversity
ard involved contacting 662 farmers., This is part of ongoing CMA
preject on small farms Househeld fconomy in Semi-~Arid regions.



of diffarent species if taken as proxy for managerial
efficigney apart from comparative rescurce advantage,

" the poor landless and marginal farmers don't suffer
any disadvantage as far as labour intensive (i.e.
grazing responsive species like sheep and goat)
livestock entsrprises are concerned. Howaver in case of
camel, they have a small degree of disadvantage but
in buffaloes and Bullock, they have definite
disadvantage due to capital constraints.

The species which graze closely and can survive in most
degraded land use conditions are maintaired as well if not better
by the pmor Jdandless and marginal farmer who own very little land
and wvhose dependance on this source of income is very high. Land
usg options within 2 given semi--arid region, we thus submit, wiil
be gquite different for different classes of farmers having not only
_varying factor advantagas but also different level of access to
_#apital implying facilities like stall feeding or purchased fodder

or oun reserve of fodder grown directly or as crop residuss.

Resource Conservation: Are poor the cglprite?
The 'develnpﬁsntal planners’ t:ainéd to oFfe£ édvicc without

soiling their haﬁds often consider poor zffected most by the ervirormental

degradation as the very fsason for the same., We will briefly revisw

some empirical evidence about the land use practices vis-a-vis

density and distribution ef trees mainly Jat (Prospics cenararia)

and Kikar (Acacia sp) at different size holdings, irrigation levels
and tenurial condition besides looking at fragmentation of holdings,

spasonality effects stc.



Tres =sadnwmant

In gifferent semi-arid regions; there are always found certain
tren species which Fzremers religiously worship, The institutionalised
devotion often symbolises the economic uses of such trzas, - In the area
under study, 33t was onme such trea whish farmer never cut, Qwrershin
distribution of trees given in Table 2 revealg that it is less skewed
than land, Density of the trees is highest at the hoiding of marginal
facrmers and lsast at the lzvel of hig farmers. FEven though diffarences were
not vory pranounced betwsen marginsl and medium farmers,’ it is notewarthy
that big fapmers had the lowsst density of trees. The same when observed
in differant irrigation zone {Table 3) indicates very interestingly that

v
density daclines as the landsize incroasos in village having minimal
irrigation wharsas relationship reversed thouch not wvery strikingly in
highest irrigation zone. In medium irrigation zone. marginal farmer
have still the highecst density though differsnces among other classas
of farmer cease to be significant. The marginal farmers as well aé small
Farmers in irrigated regqions apparently to intensify their cultivation
mave considerably luss density than bigear farmers in irrigated region.
The marginal fammer tenants as shown in Tahle 4 had higher density than
tha nontenants and similar was the casc with big farmer, As far as
tenancy was guided by the limited rescurce usc gppartunities at
lesseat's lewvel, tho highar density prcba%ly indicated qgraater

conscicushess about consarvation induced by constrained resources.



- Implications are that poor farmers are the richest cansaruator
in dry regions much against the conventional wisdom.

- Further with increase in irrigation, the cconomic considerstion

ovaerrule tha ecological considerations, - 4

» Another clue to the above relationship can be found by
analysing the fuel dependence in different ecelogical contexts as.
given in Table 5. The wood wes major source of energy {51% of farmers
reported wood) in dry region uhere as in irrigated regions, the wood
and dung cakes and kerosene were alsp the sources on which many Farmers

were dependent.

Scemaric which emerges can be summarised as follows:

Poor farmers in dry regions conssrve their spil better than
bigger farmer. They.hauu higher tree dansify, Use durng lessg for fusl
and more for manure purposesr(separately, aralysis of application of
Fortilizers and F.Y.M at holdims of different size and irrigation
revealed that better sndowed and 1rrlgatnd farmers did not apply much
Fo&¥eM). The dry marginal farmers were mot cultivetors prlmarlly as
seen earlier. They owned such livestock spbc1e= in groster proportion
which required mobility and dependence upon sparse vegetation. These farmers
also had deficit in their househal? budget bectuse of frequent crop
failures as also livestock mortality. Such farmers turned into
predomimant livestock-men if the rains got delsyed. Availability

of wild grasses (like Mponj), hair/wool/skin of livestock and



abundance of labour but of physically less s‘crnng‘1 members af family like
women, old, inform children etc, resulted in sustinance of many eraft
activities like Tope making, weaving etc.2 The sc wealled 'waste

land' provided extramely valuable grasses fpr rspe making, besides
possibility of shert distance grazimg by childrenfeld psople. The
deasonality of land use was significantly related to seasorality qf

labour uUse as we would saa next.

.y - - ma— ——

1The able bodied males eften migrate cut because of limited local

work opportunities.,

2Apart from labour, seasonality of labour a®% also generated the
possibility of kesping employed in lean seasons by concentrating
on craft activities,



Table 2
Quoership Distribution of Treas
Farmer Tummulative Cummula—  Cummi—  Jat  Kino
. Total Per/Acr
category % of HH tive lative Tre- kar ° 'ﬂ-'gaL_'N‘?—
reporting % land % HH es .
land TePOr=
ting -
trees
Marginal (2.5 39 g 3. 11 10 19 2.4
farmers acres)
Small % 5 acres 65 17 59 27 27 28 2.3
Medium <10 acraes 87 28 83 59 59 61 2.7
L 3
Big —=» 10 acres 100 100 100 100 100 100 2.0
Tahle _*-_3__
Distribution of Trees in 3 Irrigation Zenss
fow Prri- Madium High
gation Irrig. Irrig.
Farmer Block Per Block Per Block Per
Category Cumm, Cumm, 2°cre Cumm% ‘Ehmm.% acre Cumm.% Cumm.% acre
No. of No.of
% of % of HH. Tree HeHe Tree
Tree Tree
HeHe Tree
Margi- 28.5 9.9 3.5 3%3.B  14.8 3.4 25.3 9.0 1.5
nal
Farmers
Small 58,2 28.9 2.9 66.3 29.3 2.2 51.7 24,2 1.6
Medium  B7.3 72.7 3.3 B1.4 48.2 2.1 79.2 56.8 2.3
Big 100.0 10ae.0 1.7 100.0 100.0 2.3 160.0 100.0 2.¥




Tahle 4

tand

Aolding Tenant - Non Termants
0.1 —%.5 ° 3.0 2.7
2.6 = 5 2.0 2.4
5.0 10 2.5 2.7
10'0-313“,"& 2.5 ‘ 1.8

Tree Density per acre at farms of Tenants and non fenants of
differant size holding,

Tabla 5
B g
, % o8 % g %

Dungoake v 7 4 15 10 14 -
Yood L. 85 51 48 33 48 31
Kercsane 16 11 20 14 22 14
0Ll & wood 36 21 2 —_— 23 14
Wood & .
umgeaks 20 12 60 42 49 3
No. of farmer 166 145 156
Respondents '

——— ————

Fuel use bettern in different Irrigation zones.
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Seasonality

One af the key characteristics of above scenario is inherently
high degree of seaspnality in the production process. Land use pattsrpn
vary gver years im semi-arid drought prone region dapending upon the
extent and timing of rainfall, Depending upon risk taking. capacity
diffarent classes of farmer respond to first rains differently. Some
perform sowing immediately after particularly when they hawve sufficient
bullock pouwsr, others wait till second rains. Barah and Binswanger
(1962} found that additional one bullock leads to a much larger increase
in plot diversification father than having additional family member or
acre of land. Since crop diversification was inversly proportional to
incoms instability, farmers constrained with draught power have lesser
ability to diversify their cropping system. OQur studies in Aﬁmednagar
(Maharashtra), Kutch (Gujarat) and some other, semi—érid regions have
shown a nat declins in availability of bullock power during last 3

decades.

In cattle based economy, ssasonality will alsg be reflected
in milk production pzattern which in turn varies in different ecological
contexts, Studies have shown that the regions having poer soil fertility,
scarce pastures have majority of cattle comprising infant beovines
(Kataria, 1982). These regicn serve as breeding trach for cattle.
Proportional return to lahaur during nenproductive early age of cattle

are lesser than the returns during later period. Thus while planners
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Seasonality

‘One mf tha key charactaristics of above scenarin is inherently
high degree of seasonality in the production process. Land use pattern
vary over years im semi-arid drought prone region depending upon the
extent and timing of rainfall. Depending upon risk taking. capacity
dif ferent classes of farmer respend to first rains differently. Some
perform sowing immediately after particularly when they havé sufficient
bullock powsr, others wait till secand rains., Barah and B inswanger
(1982) found that additional one bullock leads to a much larger increase
in plet diversification rather than having additicnal family member or
acre of land. Since crop diversification was inversly preoportional to
income instability, farmers constrained with draught pouer have lesser
ability to diversify their crepping system. OQur studies.in Ahmednagar
(Mmaharashtra), Kutch {Gujarat) and some other, semi-arid regions have
shown a net decline in availability of bullock power during last 3

decades.

In cattle based sconomy, ssasonality will alsg ba reflectad
in milk production pattern which in turn varies in different ecological
contexts. GStudies have shown that the regions having poor soil fertility,
scarce pastures have majority of cattle comprising infant bovines
(Kataria, 1982). These region serve as breading trach for cattle.
Proportional return to 1lsbour during nonproductive early age of gattls

are lesser than tha returns during later peried., Thus while planners
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assune, depending upoh cattle. populaticn, a8 fiked proportipn inm milch
on the bagsis D? which ipcome flows sre worksd out. Such a wzy of ana-
ivaing seasonal income infTlows is pbviously faulty., The age compesition
also influences the disease resistance, mortality, feod uptake hesides

grazing pattemns,

in 8otswana, impact of seasonz2lity on water use in areas where
land was communally comtrolled has been meticulously studied {Reec and
Fortmann 1982: 10-20). Seascnal cysle of rainfall is feund to determdne

"yhigh sources {(@phemeral water and rechargeable ground watar
sunplies) contdim water, The beginning of cropping activities
generally coincidaes with the first month of the rainy season,
This agricultural soason, in turn, affects whers psople are

and the nature of thzir water nocads. 7Trhis is to say that water
use in §—§§ﬁ§§ loc=lity varies by season because of the change
in residenca, related to the agricultural calsndar, This seasonal
change in residence slso determines who might be expscted to uso
ar manage water at a given location. Thnose who are not at a
Incation clearly will not be involved. Fimally, the seasgnal
availability of pasture affects where czattle can be herded and
hence, whore thers is a demand for livestock water® (1982:10),
Sayeral other implicotions of seasonality have been worksd

gut in above study such as follous:s

(1) Since the notion af a houschold as an unified
socizl and econcmic unit sharing the same dwelling
place does not hold true fer many families, "the
unit of production fer the family may pot be the
same as its unit af ccrswumption™.

Mutual sharing of labour, bullocks {callad as irjik

in Maharashtra) and several other self help strategies
have gmerged largely to cnsure minimum return to

max imum households, Undoubtsdly many of the 'modernt
interventions positively wcaken thase efforts. Many
times ignoring age Aand sox composition of population
bosides scasonal Flaws of labour leads to designing
intervention that foundar because of labour conse—
traints in what is generally considerad 2 labour—
surplus acoromy.
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(i1} Even though rains In Botswz2n1 start in Qctober, or
November, one Found many households starting plowing
in preamber largely due to lack of timely access to
dralight powor, :

&

(iii) Evan the oxen available in the regien are typically im
poorer health condition due to preceding fadder
stress period.

(iv) Malnutrition, diszases, and seasonal food shortages
reduced propertion of hezlthy children in the month
before harvest reducing thereby labaour 2t household
lzvel Foar harvesting, threshing, ete.

(v) High proportion of dry cattle alse influenced by

grazing stress prior to breeding whereas weignt
gains are said te improve breeding perfaormance.

“ %

'Seasomality index! (u..'alsh; 1980 in Chamoers et al, 1981)
has been suggssied as orme indigatar to get some hroad idea about the
natureg of sea-gnality. It is tho %sum of the agbscolute daviations
of meen monthly rainfall from the gverall mean, devided by mean annual
rainfall.’ in theory, this index.esan vary betwsen 0,00 (if all months
have ecuel agounts of rain) and 1.83 (if rain is concentrated in
a single month). Hoﬁéuer it does not take temparal variations int8
acceunt, nzither thz unimodal or bimodal mmture of rainfall is indicated
While methods can be fefined to develop sufficient precision in generating
additional informatiaon about seasenility characteristics of an scological
region, it is importart to note here that land use options vitally depend
upon saasanalit? of livestock, human and plant growth cydles, health

and energy halance,

One of the impertant implication of seasenality is the planning

VINTIADL AL S iiay piigioa

SIMAR 1L e s
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of public works which are oft:n stopped at the on-sat of pains, when
nutrition requiremenf aroc highest. Temporal coexistance of poverty
'anq;qncmploymant has boen diSputéd (Chambegg‘qg_ggy 1981:229). 1In deficit
budge£ houscholds, expecting savings from income in slack season to suffice
fop'ﬁeEds in sowing seaseon ars not justified. Varipus rélatgd dimensions
regarding role of moneylender, access to food distribution notwork, and

control over markets etc, need to be looked into. -

Linkage of public works with soil econservation waork has been
suggasted many times. Concept of land army which can mgbilize rural
unemployed into a disciplined work foree for exscuting public projects

has been exporimented in Karnataka,

However, what has to be appreciatad stigl is the nsed for
devising organic linkages between employment generation programmes,
specific soil-water conservation reauirements of a region, and organiza-
tion of people who, because of seasonal nature of economy and uncertainty
of employment, many time migrate away. Paradox is that many times labour
has to be imported from other regions for davelopmental tasks. One
should not interpret disinclination of local people to work on short
term public works as =3 sign of their irraticnality or apathy. Many
timos to honour long torm work contracts or informal undoerstandings,
labourers profer to lese in shart run (by way of lesser wages in work
elscwhere compared to the wages availablo under public werks). Land uyse
developmont plans involving massive labour input should certainly take

this into account. Many times participation in dovelopment of infra-
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structurc may itself be some guarantec of sustaining and protecting
the infrastructure in future. We will see next how to doal.uith the
problem of Frégmantation. It is said that high fragmentation leads
to loss of time in travelling from onc plot ta another at the time

‘when not enough scope exists for delay in say, sowing.

Fragmentation of Land

Consnlidation of land generally is considered one of essential
prereguisites for lénd use planning. It is seldom tecognised that frag-
mentation of hGlding institutionaliéod through an inheritance system3
in éhe dry ragions is an.effactiue device to deal with the uncertainty
of faih fall apart from a mcchanism to ornsure that cvary body got share

in plots of varying fertility.

Fisld diversification (multiple cropping) has besn found to be
positively correlated with lénd fragmentation. Both the mechanisms
have been seen to dampen income fluctuations in SAT region (Walker,
Singh, Jadha, 1983). However in a rocent study in western Haryana
wa found that average number of plots per household (Scatter index )
increased with increases in landholding eize. Farmers have 2,5,5,

10 and more than 10 acres of land had average number of plots as 1.45,
1.86, 2,28 and 2,38 respectively. Apparently, ocven this insurance

(through increased probability of pain falling on 7tleast one of the

3(Uhenever a parsop dies, various plots of his land Aare sub=divided
amongst all the heirs. So, if a person has 3 plots and thres sons,
then each plot is devided into throes parts)
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plots scattered widely) is not awdilwble ta marginzl znd sm2ll farmers
in greater proportion. We alsg found that there was not a very signi-
ficant difference among different classes of farmers as far as proportion
of land under different fertility levels was considered except that small

farmers hed comparatively mare of the inferior quality land.

Cornsnlidation mf land did net bestow an ~dyantage 3lso when
house hold ecchomy was largely livestock based and distrihution of land
vis=3=vis nuality was not yet favourable to better off farmers. It was
auite likely that if consolidatien was done, as was the experiencé in
better endowed reqions, bigner fagmers would most certainly manage to

get more fertile soil {scarce as .it is already),

The issue still remains that {f watershed basis of land uee
planning reauiring wider public participation is to succeed, which
pattern of land holding distribution (censolidated vis-—a-vis scattered)
offered greatar opportunity for 'cvellsctive conatiousness! to smerge
among stratified peasant societies. Perhaeps fragmentation would lead
to sverybody having to be cencerned with every or most micro-watersheds
around villags, The mutual dependence and not indiv;pual independenca
have been séen histarically teo inflqence emargence of collective action

(Gupta, 1983).
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Another way of deszling with the problem is tp assume that
during consolidation, svery farmer would he given scaled up propeortion
of infertile land. Perhaps in Bundelkhand region (UP) an experiment
oh these lines was tried years ago (Sheth 19831, Howeﬁer such AN 3sSu-
mption to hold grnund-uould racuire 3 very strong political commitment

ta 1and refemms,

We have discussed some neglectad aspects ef socie—&cology
of stress that marginal farmers fage in semi-arid regien. We woyld
deal with the manzgement options in next part which enzble ecclegically
sustainable and socially desirable land uss planning, It may be mentioned
at the outset that palitical-econcmy af land use requires that purely
tachnocratic splution far landuse monagement should he discredited.
while resource conservation may not be entirely a ‘prisncT® 8 dillama’
game theeretic situwition, the history of colleetivities which have
survived the onsliought af markets suggests the importance of aﬁ assurance
to be provided by state. That the-snriched resources though conservde—
tion will not be expleited by the privelzged few cor athef froe riders
to the detriment of poor majarity must be guaranfeed, putting it simply,
the technocratic solution might suggest sacriéice bf.saﬁé to gﬁin others,
the ability of Xreees however to identify with the interest of gainmers

would depend much upon how state strengthens their survival mechanisms.4

4Shri 35 831i in his earlier writing on “Operation watershed Management®
had impressed upon the peed for linking up Public work program and
other employment generzting intervention with watershed developmant in
areas where ecleosure might lead to decline in employment. He also
suggested the concept & Agro-Industrial watersheds,
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Intarface bhetweon ecological and markst forces

Ecolcgicql forcues imply tharinterplay of man and bioltic factors
with the giuen‘technology leading to varying lauaié of surplus genarating
potential for different classes of farﬁers. fhe rakte af accumulation
will howewvar depénd to a great extent upon intensity of lnﬁd usa, Snil
fertility, ground water cuality, topography otc. plice gut%; limits
to the land use potentialitics, Tha market forcos recoqnize the local
regions: of higher capital ageumulation ang try to integrate them with
distant and lazgsr ma;kets wirdening thereby the decision mak ing option
af surplus produ;érs. Thosa whe do %ot produce surplus not enly ars
neglectgd by mﬁrket Forcus but are 2lse disadvantaged as far as their
cealagical endowment is concerned, Emérgenca qf land market implying
inéreaso in land valu=s and auail;Eility of surpluses with some pegple
for ihﬁéétment in 1and tggethar.uith Warsening :f stress for some uhar

have tn sell their 1ands has serious implications for land use planning.

sifing in ather villagss,
» ) )

Tho more land in a village is gurad by peaple te

lessep are the changes of amergence of 71 common interest in conservation

of natural resaurce andawment At village lawvel, further, the role market
: ]

plays in terms ¢f intensifying land use even in the region where either

hacause of salimity eor otherwise, extensive usa should be practiced,

also nocossitates that policies of land use are not sxplored in isplation

of Eolicies far market penctiratian.
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We illustrate the above scenarie by taking example of onae
block of Mahendragarh District of Haryana whers we have mapped the
way banks anonnmouélf and independehtly have extended cFedit'Far
different purposes to different uillages, This reflects the oparation of
tinvisible hand' which allocates resaurces only to the regidns whare
current lsvel of surplus generation and accumulation is high, The
resources map presented neXt provides destails of the ondowment (1live~
stock, ‘irrigatien, and mechanization) together with the flow of credit
for 2ach resburce in the village from all the banks. The idea is to see

the mateh or lack of it betwsen portfolio of entérprises which nature

had enabled men to esvolve historically in a given context and the
portfolio of the Banks ( institutinn‘work on market principles of
catering to the registered demand, except for certain purposes for
which state government officials at district level mobilises demand and
“forward applications of prospective benasficiaries to Bank for disburse—

ment)s.

If ecological balance has to be sustained, it is necaessary
that specie mix of livestock 2nd diversified cropping and craft system
are simultaneously supperted, B8ut will market forces aim at sych an
éllecation of resources? The time frame in which market discounts

its returns and in which marginal peopls workout their berefits apd

5This pertion is based on authgr's separate detailed investigation,

in field of rural credit and support system in drought prone regions.
. %
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cost are widely diffsrent, The pattern in play of ﬁarket forces is

demonstrated belews

Institutional Credit portfolio(ReF. Map % given in Annexure)

Ore notes conspicious neglect of eastern part of the block
by most agencies while northern and western-south parts are heavily
funded, There are villages where as many as five banks have tried to
perceive demand and respend to it, while there alsg are villages wheré
not even a single lpan has been given. How does one explains such a
fine demarcation of gurplus generating regions by agencies.uhich have
no systematic data base an environmental resources. Even publie
institutions by following the dictates of market reinforce the imba-'

lances. The portfolio also has been separatel- ssen to be heavily hiased

towards cattle neglecting say sheep, goat.,

Resource Endowment

When we view the endowment profile of the same block, aone dﬁes
not find that regions having besen ignored are totally devoid of resaources,
though indeed the resgurces like irrigation - generatiné possibilities of
intensive agriculture arg, limited or absent. The ecological context of
neglected and hypassed p;ckets is characterized by undulated topogiaphy,
poor soils, small pockets of forests with hildocks interspersed. Cr;git
has flmwn with water. Water quality map reveals that some of the
villages which have received credit forirrigation have sodic water

having implications for soil priductiuity that may go down due to
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accumulation of salts which already are higher. Thus market forces
convert disparity in rcsources that eniblo higher rate of return in

short run into an ecenomic disparity,

Apart from thse concentratisn of market resaurees in already better
endowad rugion, one Alss notices that credit For aven those purposecs
which abounded in drier parts of the blocks (like shsep) has gone more
to the regions where scope for sheep is limitod. The axcessive financing
for cattle has a direct bearing on 1uailability of pastures for sheep
and goat. While sheep cannot eat taller grasses, ﬁhe eattle can eat
even smaller grassos. Wwhen pastures remain constant, increase in cattle
population ecuts into the share of sheep and gain ofroﬁe community beco--
mes loss of apother. Sustainance =nd rustnfation of ecological balance
- which is a result of efficient land use depends thus to a great extent

- how the market forces ars guided for regulated by state,

Land Transfors

Interastingly the map of land transfers (see Annaxure) based
on study of 8 differently loczted villages in same hlock reveals a
very characteristic relationship between eeclogical e~ntext, rate and
scale of capital accumilation and markst penctration, Thé villages
having primarily pastoral economy?uitg unimodal sensonality of agri-
culture have predominantly only inter-village transfers i.e. farmers
from neighbouring better endowad region were buying land and within
such villages. not much differantiation was taking piﬂce. The irri-

gated villagas had both intra=inter villaga transfers indicating
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buyonancy of local land markat, higher degree of differentiation

and stratificaticn.

What are the implications of the interface between ecolegical

and market forces for devising land use policieg?

1)

,2)

The ewnorship of lang by farmers residing at distance often leads
to leasing out of such plots by fagmors to other farmers or laboi
rers, Tenancy legislitinns have led to a practice whereby

lessor change ths lesses every other year lest the tanant staked
claim te title of land. The result js that application of F.Y.M,
on such fields is likely to be much lessar than owned fields,
Tenancy induced by other factors could alse have Similar implications,
Short-term institw®{gnal structure of leass market and long

term interest of sgil fertility do not alvays match. There z2re
ofcourse faw casss whore irrigation is avajlabls on the lpased

out land., Under such cases lessor somatime finance the inputs

Use and thus snsures a minimum fertility enrichment of soil.

As mentipned before, once the ownership passed into different
lands lecated at a distance, development of collective conagie
ousness sé necessary far communal centrol or norms for

resgource éonseruation may become more difficult,

The increase in land valuyes consequant to intensification of
agriculture has Far.reaching implication for social structure.

Without gaing daesp into it, we may mention that given the
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4)
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propensity of govermment not to recover dsvelopmental chargss
for soil conservation (even though same are debited to
individual beneficiaries land revenue accounts) tha likely pay
off from watershed development will be highly lecation
specific and vary amgngst different classes., To what axtaﬁt
cooporation can be inveked in a dewelopmental process with
varisgated pay off from a common good remaimed an issue for

axploration,

'Growing crops in dry regions and troees in irrigated regiont,

as an eminent economist puts it, was the greatest irony of the
current resource development strategy. While subsistence require-
ments necessitato that farmers do grow some gssantial food crops,
at the same time waak public distribution system and poor

market infrastructure further constricted the optioﬁs QF poor
farmer. The silvi-pastoral system, 3s another contribution‘
(Prof. Tirath Gupta, 1983) in this workshop bhrings out, has

larger relsvance. It was an approach which might not lead fo

wide differences in land values alsgo as lang as commercial

plantations with public support ware discouraged.

The introduction of technologies whieh wera capital intensive
might intensify differentiztion and stratification of peasantry

in dry fegions. Thers was a nesd therefore to have a tier of
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technolegies (Sanghi and Krishnamoorthy, 1983) as distinct
from packagas approach renuiring all inﬁuts in 2 given

proportion in synchraonous ma3nncr,

We will discuss in last section thz conceptuil schame in which
precise land use planning strotegizs can be worksd out, Tt may be
uortﬁuhile to reiterate hara that self provisioning farmers can not
pass on the shock effect of envirenmental fluctuations to buysrs of
their outputs or sellers of inputs unliko commercial firms { lodha
and Mascarenhas, 1983). They are vulperabls to even milder Fluctuation
and their homeostatic respagnses havs been considerably woakened gver

time (Jocdha, 1983; Spitz, 19733 Gupta, 1981). The risk, resgurces and

Skills thus become three fulera on which 2 viable land use policy
involving peeple .intimately in design and execution of strategy can

be worked out.

Risk: Rasources Skills vie-a-vis Land Use Planning

We have already discussed that peological comditicr defipe
the specific mix of enterprisss that =zvolves ip 2 given Tegion. The
risk component of different mixtures will be different, The relationship
betwesn averagse ﬁean income and fluctustion around the income or outputs
can be studied with the help of following mean-variance matrix (Gupta,

1981 Y.
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Mean
High Low
| - 1
; § :
High HUHm HULH
Low [ Lubm Lumi

B e Vot

Any region for which land use planning strategy has to be worked out

can be divided into different zones having varying degres of risk

vulnerability at given level of technology. Thore are many methods

of computing these regions or zones,

1.

3

”Scarcity Index - this method was recently developad by taking

into account annawari (assessment 5% product ion with highest
category having 16 annmas in a rupee and lowest O or 4 anpas
For.each village for last tgn or 20 yearé. After calculating
mean and standard daviation,.one could classify villages in

to different zones,

By taking the enterprise mix, mortzality rate of livestoek
spacies, ﬁrobability of crop failures the likely losses
could be estimated in different regions, There is always a
relationship between crop species and animals species found
in any giueﬁ regien, Tha covariance between animal and crop
failures if evidenced in some regions will indicate higher

fluctuation than say, contravariance.

Composite index of seasonality, soil fertility, topography and
stability in production system cduld be worked out tFrowgh

rotated factor analytic methods. Factor score of each village
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on a factor having variahles 1ike poor soil fertility,
undulated topography and unimodal seasonality would alsg
indicate instability in production and thus higher risk,
Factor scores could be rotated 293in through the same method

to get mutually independent homogeneous sets of villages,

Having identifisd zones of different risk potential, the next
strategy should be tg identify current mechanisms by which farmepst
adjust with risk, i.s., the search for skills and resource base. The
'fire fighting? strategies should be distinguished from 'fips prevention'
or Ex-ante strategfes. Several varizbles which y;ll need to be taken intg
account among others are, mining-lease rights, control of cammgn grazing
land, access to government lands, public distributisn system for food,
fodder and fuel, availability of draught power, technolegy of craft
gcods production, market development for currently underutilized

resources ete,

The mining rights often are alloted to local richer people or
outside businuss intereét r%fher than to labour associations (1 am
auo;ding the word 'cooﬁeratives' due to the exploitatjve connotation
it c3rriea). The common lands of villages are many times auctigned
to highest bidder for cultivation purposes to augment village income
which in some states entitles the village Pahchayats to receive
corresponding matching grant from state government. Scmetimes to prevont

harijans (low caste poor landless people) from grazing their pattls an
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village ¢smmon lands, the panchayits hindouss the better pisture lands
to forost department far affaresttisn. With increasad stress, vul-
nerability of poeor also increases. Their cattle stray at times into
the fellow fields inviting violant attacks., The extriordiniry spurt

in dry fodder prices in recent pre—r2bi harvinst yesrs has led to net
only disposal oflivestock by miny but alsg to more imtansive grazing,
Widespread vislence around grazing lands =~ is likely tao émerge in
drought prone regions if adequite ~ttention is not given to dry
fodder availability ghich is intimately linked with landuse policies

(Gupta, 1983),

The employment in minifg activities could, by providing minimum
income, create an ervironment in which pocr could think of planing a

longer temm resource use strategy.

Many of the craft ~ctivities =s menticnad eariief if suppofted
would directly lead to resources conscrvation and hetter land use
miantgement, e,g. Agave is gne of thz most hardy thorny plants grown in
semi-arid tropics. Many industrial uses of this plant besides fibre,
wax ete. provids écopa for large scnic plantation of agave supported by
an industrial unit whose management must be dispzrsed amongst agricul-
tural and industrial workers, An oxperiment at Ungra (Bangalore) is
pressntly being pursued on similar lines by KGST/IIS/IIMB. Alienating
design of daovelopmental strategies from IESOUTCES, skillg and aspiration
of poor people will neither help the programmes gb jectives nor of course

the people.
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Very often privatization of gomman land is suggested as 3 selution
to the management of degraded ‘waste' lands, The condition of privately
owned uncultivable waste is ignored which was no better than communal
waste lands. As Jodha (1983) rightly suggested, most developmental efforts
hinged on imported resources like wate®, relief and neglected local
resources-use possibilities., We are arguing that Flow of e ‘termal
resources at %he time of distress oniy reduse the effectivensss of any
investment in infrastructure. But at the same time, there is a great
need for flew of public resources to regions whose capacities to attract
markat forces is highly limited. One could not aduocate self-help
for poor-regions and state help directly and indirectly for develaped

I‘Egion-

Administrative refoim

tand use planaing cuts acrass different disciplines organissd
argund sectoral lines. The budgetary procadures are such that if a
contTactor had been awaprded three different work contracts at different
logation having no dependency among them, the accounting procedures
required in some states that bills of one work must he produced before
starting another work. In other words, financial system designed to

deal with seguential fund flow pattern will need to be recast to deal

with s imultanecus fdnd'?lau patiérns.‘TEa officials 2t local lavel

ofcourse devise ingenious ways of getting around such complexitiss.

The standardization of expanditure norms per acTe for soil

conservation work pesed another serious problem. While it is recogrized



29

that because of ecalogical diversity, the treatment design and costs
would vary a great deal within a small region, the administrative

norms were observed rather too conservatively (Gupta, 1982),

Developmant of pasture land hy organizing cooperatives in India
(Gupta, 1981) and Africa (Doornbas and Lofchie, 1973) has revealed
tho scope that exists for existing village elite to monopolize the reso-
urces. While things have been worse in Ankole and such other places in
Africa, in India the experience has been mixed. Tha water harvesting struce—
ture, devised on the basis of pasture plot treated as a micro watershed,
proved effective in many places. The cost of iron fencing of 100 ha,
pasture development plots and protecting the same through bosfing of a
guard has howesver provsd t- be highly éostly in case of sheep and pasture
deuélopment cooperatives. The issue alsg is, how much of degraded land
can be developed by closing and at such a high cost? Scops of pasture
deyélopment on private lands is an under explored issue. Some wgrk was

initiated in this regard in Rajasthan,

There appsars to be no alternative but to invealus poorer peoplse
organically in any land use planning exercise. However no technology
which loocked at only land or crop or livestsck or ohly craft would succeed
in such regions while farmers have historically svolved guite fascinating

land use practices like Paut<# invalving mix of crop and livestoeck

*In Akola taluka of Ahmednagar district we were told about this practice
in whieh farmers in slopy regions followed the natural drainage as
imprinted by first rain., collected top soil of entire field and dapo-
sited it on one tenth of total plot. Then a trench was dug around the
plot connecting it to the drain of next field and fallowing from natural

 drainage. Without any official support, farmers had devisaed this system
whore by they grew potato on raised plot 1nd grasses on the ramaining
field.
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development objective, The management experts including tochrological
experts have yet to learn the science of amalysing multi-market multi-

enterprise househqold sconamy,

Regional Planning Policy:

Heavy reliance on grawth centre model far planning concentrated
facilities at different leﬁels of population hierarchy seoms highly
misplaced facilities which did not have any direct and organic relationship
botween them, (say a veterinary haspital and a schasl or post office or
cooperative society) wers located at the same place increasing thereby
control aof elite in these uiliage over such resources, The population
Geverags norms alse are net distinguished amengst high populatioh dansity
(p.d) regions and low p.d._fagions leading to imbalances in infrastructure.
It is ignored that cost of providing squal aceess in low pP.d. regions
is very high. B8y not consciously taking such cost into account, farmer's
ability tc'improue technological level is nat strangthened, e.g. a
bank branch per 17000 peapla is an uniform norm for regions with higﬁ
P.d. as well as low p.d. implication is that investments having lang
gestation, requiring bank support, would suffer becausc of lowsr base
of infrastructure iteslf, Land use policy thus is linked with regiomal

planning policy vis-a=-vis location of various infrastructure (Gupta 1979),

T2 summarise a p@paer of this type covering a wide ground is

difficult. We may emphasize feuw key issues,
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Inter—-penetrating nature of credit, preoduct, labour markets
necessitated that in semi-arid regions, such options of

landuse are pursued that minimized risks and maximized exis—

- ting endowment and market advantages of the poorer farmers,

b) Historically, to deal with scolegical diversity, farmers

g)

d)

a)

had evolved multi-enterprise house held economic system.
While watershed projects reauired a perspective in which
all the aspects of local needs were matched with land
capability, howBver the administrative structure precluded

any multi-enterprise focus of intervsntion.
L

Poor were not the reasons of land degradation, they uers
the victims. Policies that subsidised everybody wruld have
limited success because not every body suffered equally from

gnvironmental fluctuvations or degradation.

while it is sften said that poor have idle labour and so
labour intensive technologies are expacted to be accepted
more easily, the seasonality of labour usa, deficit in food
and nutrition, migration obligations are ignored despite
the fact that thay often constrain labeur supply when it

is needed most at farmers' fislds.

Any developmental investment on land would increase its

value and un-fraeze the land market, Governments have



f)

g)

3z

neglected this issue in mest countries. Studies also have
shown that post irrigation land market is charactarized by
smaothening of inter-month differemces in transactions
i.e, round the year transaction take place while in dry
region the same are concentrated in the season when buyers
{the Rabi cultivators) have money and sallers (generally
the kharif cultivators) have the need For mormey. Land

use planning thus got linked with production emd consumpfion

pattern. The productien unit is alsa neot always the same

as consumption unit,

gn ane hand there is a need to systematically study and
catalogue the land use practices armd their rationals (whether
it is ghifting cultivation or pauta system), on the other

hand land use plénners need te lsarn apthropeluqv aof farmars!'
househald decisisn making systsm. Experts from diffarent
disciblinas should be involved while planniné lamd uss
policies sp that resaurces, svills aof poor and risk effects of
various interventions are worked ué}l in advance rather than

complaining later that farmers were (ir} rationally resis-

ting change.

There is rno substitute to involuement of people who will
rationally and justifiably continue not to cooperate till
the framawork in which we devise interventions is basically

altered {Gupta 1983).
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Socio-ecniogy of stress in semi-arid region renuires basically
a different approach than used in irrigated plains. Not only the
decisjon=-making framework of farmers differ, but alsc the interface
betwsen farmers' resources, zcological conmtext and market forcaes
is different in these regign. Planning for land use essentially
is planning for land-labour-livestock~craft economy. However the
administfativa reorganization sa vital for systematic land use
planning by involving people at all stages of design and implementation

will reaquire a tremendods amount of lobbying at various levels,

The poor dry farmers and landless labour typically lack
access to the decision making platform at all the levels. While
market coordinataslihe expactation of people and supply of goods and
services in better endowed regions, who will coordinate and how, the
administrative lines of sectoral specialists at village level. Can
sectoral departmental structurec serve the organizational need for
land use plamning in semi-arid regions? How do we develop land use
strategiednthat begin withrbheé analysis of sociowecology of strass in

dry regiens rather than dealing with them in residual fashion?



Appendix — 1

Five questions about farmers

1.

2.

Why don't farmers destock the livestock herd even when
when carrying capacity of the land has been exceeded?

Why don't farmers agree to consclidate their fragmented
holdings to use mew technolagy better?

Why don't farmers invest in land lavelling, soil conservation
and water harvesting when it is 'sg? useful?

why don't farmars intensify input use, perfomm sowing in
critical time and perform other operations to maximisa
usa of scaree rainfali? :

Why don't farmer just move away from the village so that none
viable holdings are eliminated?

Five guestions tpo Planners

1.

Why do you sesk sclutiens-technical, institutional, economic -
to farmers' progblem in uni-enterprise mode when househgld
economy of farmer ir dry region is multi-enterprise? can

land use planning be divorced from planning for livestock -
craft - labour use in dry region?

Can allocation of ressurces in low population density (PD)
regions be organised on same principles as in high PD regions
=~ is it merely a problem of scale?

Yhy do resourcaes provided by public institutioms like credit
reinforce short torm market interest and impair alreary fragile
ecological balance? Why does not portfolio of institutions mateh
with portfolioc of natural resource endowment in a given region?

Can planning for use of land (2 private property) be ever
successfuyl without involvement of peopla? Will individual
rationality be compatible with or lsad to collective irra-
tionality? When ecological imbalance and land degradation
does not affect rich and pgor alike, will they have equal
stakes in its conservation 7

why do planners perceive problems of dry regions through
filters devaloped in irrigated regions®
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