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More than ninety per cent of the total hard rock
areas in India is estimated to bes concentrated in  the
Deccan Plateau covering roughly the states of
Maharashtra, Harnataka, Andhra Pradesh and Tamil Nadu. &

ates like Bujarzat, Madhya Pradesh and FBihar

ot
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glso .contain large chunks of rocky formations. Poor
poresity  (of less than 3 per cent) ang negliogible

permeability of the rocks in thess regions restrict the
avalliability of groundwater. The underlying rock being
folded, fractured, jointed and chanmneled, the thickness
of weathered mantle wvaries considerably - ranging
between 3 and 20 metsrs, and makes the measuring of the
stock of groundwater z formidable task. Poor porosity

rechar

limits the rate of ge in these areas (Sivanappan).
The =situation is rendered worse with the rainfall in

hard rock regions being low and uncertain. In egssence,

the physical and geo—hvdrological characteristics of the

acguifers matter 2 great dezl in determining the
recharges, rensewability and stock of groundwater.

Severai micro-studies wndertaken in various
lscatibns of these hard rock regions have documented the
evidence of depletion in mafer table. Whether this
depletion in water tzbie i5 5ecu1ar_in ité nature or is
only c‘cli;ai on seasognzal is still a débatablg point.

In contrast +to some micro-studies which “report a
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conspicuous  declin inn witer table opver the past Tew
vears {(Chandrakant, Prahladachar), some others report a
perceptible racovery {(Swaminathan and Fandaswamy )

suggesting  groundwater resgurce is renewzble in hard

situations vary a3 grezt deal acTross

L

rock regions. Fisl
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hard rock. regions, but all of them do indicate that
groundwater  resource is getting increasingly scarce.
Researches have identified two major factors for this to

have happened: (i) over—draftting and (ii) over—crowding.

Historically, prior fto the introdouction of moedern
groundwater technology (based on power pumps — eleciric
or dieseld extraction of groundwater for irrigation was

1
undertaken to a very large extent by small farmers

through traditional water lifts (human zndfor animzl

operated). Drudgery and not-toog-attractive economic

Jont

gins z2ssociatdd with irrigated farming by  traditiona

water lifits were possibly the primary reasons why large

-

rmers did not choose then to extract groundwater For
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irrigation in &8 big way. This fTormer scenario has come
to be drastically altersd with the introduction of

modern grovndwater  technology, -with ‘large farmers

dominating the lift irrigation scene. The mzjor Taciors

for Skemness in the ownership pattern of wmodern water
extraction mechaniamz_iHEMs) in favour of large farmers
are identifi=d- in liférafure‘to be their =advantagsous
resource !pasition, capacity for lumpy investment,
pglitical—cum—bureaucratic influsnce and accész to

L)




institutional cred:it matkste. Conspicuous mrivate
economic  gains associated with irrigated farming by
modern  groundwater techneloay {(especially singce  the

green  revolution ghase) has been  the - driving force

e going

)

behind the alacrity with which large farmers

-

traction. The sum result has besn

[a

in for groundwater ey

o
the over—-draftiting and over—crowding of wells, This
unplanned and unregulated development of modern WEMs has
caused externalities — both of short—term and long-term

rs 1in owning anddor

i

nature — disfavouring the small farm

-r
.t

cessTully modern  WEMS. In gxtrems

il

operating su
situations because of the overwhelming burden of these

extarnalities small farmers have zbandoned their wells.

The Problems: - : .

Concerns underlving the Unregulated znd over—
exploited groundwater resource use in hard rock regions
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have prompted state governments of
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intervene in the arez of groundwater wus o managsment

through Eﬁmé ;ndirect regulatory mechanisms. Spacing and
ii:ensing norms  znd linking the enfof:ememt of. ‘these
through certain provisions and restrictions in  asvziling
institutional finaznce and thes issuance of eslectricity
connections are :important measures 1n this  regard.
Though one could grant well—meaning intentionsz behind
these measures, however, these have lefft the guesiions

of over—drafting  and over-crowding shbegoing due to

inherent inadequacies . and loopholes in designing and

e
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reguired, unlike guick field survev technigues adopted
genarally by economists for the purpose. Also  this

entalls guestions to o be answered in the realm  of

political sconomy.

Natwiﬁhétanding this general shoricoming on  the
empirical-research-front relating to oroundwater, there
ara many in—depth Field investigations which have
convinocingly broﬁght to the fore the common Tinding that
in respect of individual-access—elements referred above
small fTarmers are disfavourably placed generally as

compared  to large fTarmers. Moreover, certain. limiting

ors from which small farmers suffer inhib1it thesir
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arcess  to modern groundwater technology and  in  turn
their access o groundwater. These limiting factors are

ndholdings, poonr resource
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=z=mall and fragmented 1
position, limited capacity to bear risk and uncertzinty

Pranlzdachar,1?871}. Therefore innovations
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designed towards improving the access o
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lift irrigation will have to resolve these wvarious

of
v

inhibiting factors. Several institutionzal arrangements

rzve been experimented aimed at improving the access of

=m2ll Farmers fo lifTt irrigation. Imn what fTollows, we
briefly -examine some of these experiments in  hard rock
regions  in India. While doing so, our intention 1s not

i
0

o much to present z description of these experiments as

to comment on thes circumstances and factors contribubing
luses and minuses.

to their
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institutional &rrsccements: |

{13 Fublic Tube Wells:

Az smtated ezrlier, empirical svidence  emanating
Trom  many ’parts of Indis incluading hard rock regions
indicates that, for 2 variety of reasons, large Tarmers
have appropriated the gains of 1ift irrigation

n the small fTarmers. This

fu

disproportionately more th
has given rise to the apprehension that the extraction
of groundwater through the spread of private wells with

£

modern WEMs would worsen the probls
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m= of inter—personzal

H

equity  with regard to the use of groundwater resource.
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ar institutional zliternative o les not eliminate

the inter—personal ineguity in groundwater use.

It is also argued by several scholars {Chawzan,
Sakthivadivel:} thzt public tubs wells have 2  definite

role  to play where landholdinos ars ezsentialily small

and  fragmentsed because small farmers would find it

gxtremely difficult on many counts (both  economic  =znd

non—-esconomic in nature) to compete with laroge farmers in

ol ng and manacging modern  WEMs. The landholding
pattern in hard rock regions by and large conformsz  to
this description zpparently supporting the cass  for

public tubswells.

Therefors, public tubeswslls ars freaguently advanced as.
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The - line of & d ebove  in favour of
public tube wells as  an  institutional alternative

Nowever loses much of its relevance in the context of

~+

hard  rock regions, in view of their incompatability  on

technical grounds. For hard rock regions, open dug wells

are technically found to be ideally suited. dverage

o
o
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command area of dugwells being rather low (less t
hectares), it would mean, in operational terms,
government coping with innumerabls number of onpen dug

wells. This renders the argument in Ffavour of public

wells in hard rock regions an unattractive, if not  an
infeasible and impracticsble proposition.

Mevertheless there are some efforts in selected
pockets of hard © rock regions  in installing public
tubewslls as zn institutional slternztive. As 2 case in

point, wes borrow the findings from the study done hy

Satyz Sai and Dhawzn in respect of public tube wells in
andhra Pradesh, the specific study zreas being  Khammam
district of Telanganza region.

The SUrVey dztz pertaining to 850 Tarmers
benefitting from public tube wells {lpcated  in the

command of 12 selscted

i

Py

ube wellsl of which the maiority

were  small farmers and belonged to scheduled caste  and
scheduled f$ribs,during the vesr 1953-84 were wused for
the anslysis. It was found that =mill. farmers  did

benefit through improvement in crop pattern, crop yields

S

and cropping intensity. The private bemefit—-cost ratio

4




from the view point of farmers was quite high and this
suplained the step wup in demand for more public  tube

wells in the region. But the social benefit-cost ratio
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estimated For the public tube we

project couwld barely breakeven.

wells in various regions of the coumtry is uniformly and

resoundingly disappointing  from the point of view of
4
both efficiency and squity.
In the light of these findings, one gots sCepticsl

about th2 policy option in favour of public tubse wells,

]

more s in hard rock regions whers these are found to b

incompatible on technical grounds.

X Communitv Wells:

glternative institutionmal zarrangements for gproundwater

managemsent. Ezsed on  fthe theareticzl premise that
involvying of beneficiaries in the managemsnt of

groundwater  would help solve the problems  from  which

=3

public tube wells zrs otherwiss bogosd  with, certain
forms of institufional arrangemenis like community wells
znd  cooperatives have besn advoczted ang trisd oot in

severzl parts of India including hard rock regions.

w

Besides the overall experience with public tube
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Empirical investigations undertsken by researchers

institutional arrangements have documented  experiences

of both successes and failures in this regard. Crucial
Tactors Tor “success stories" have been small size of
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in the oroup

membership in terms of both caste and landholding,

quality aof  leadership, external suppori  in both
lsadership and management (Nagabrahmam, Sathe,FPatil and

Factors that caused Tzilures of community wells
ranged from wrong siting of wells, insufficient water

yield in wells to more importantly inadeguate technical

and managerial support from  the promofing agency

(I3 Community Wells based on ths Frincinle of Fani
Panchavat in Maharasthra:

-The credit of evolving “"Pani Panchawvat"

concept and  as an experiment goes  to the charitabie
Trust: "Bram Baurav Pratisthan" (S6F) founded =2t Maiozon

village, Purandar taluka of Maharasthra. The villaoe is

d in drought—-prone arsa. &c

locate cording to the concept
of “"FPani Fanchayat", (i) when scarce, water should be

1]
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nared on the basis of the number of members i  the
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Tamily =nd not in proportion £o andhoidings; (i1} =rops

=

such 2% sugarcane requiring more freguent watering  and
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(iii) the landless shoul
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theyv g

the wvillzazge by trading

d
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heir watsr share 1 1

greater guantity 6f water should be bannod;

lso have 3 share 1n water so

ain command aver greater farm employment in
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its  owny, form the ogroups.

the tobtsl cost of the sc
wilthout exception, co

restriction 15

cheams to ensure 2 sens
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delipera

rom the individuzgl members

of selescted schames under

various  weaknesses and sh
design ard implemsentatio
COMpronises made to variou
principles sst out in the F
183 ono denving of the tact

Elnguizr contribution in cr
commitment in regard to the

gzpecially in a2 drought—-prone region,

10

1wt ing the

T involvement and commiltment

of the aoroup.

frave studied wvariouws Tacets:s
zocisl, political. and so on,
the Fani Pzanchavat. Despite
aoricomings observed  in o the
n o7  thesse schemes, and
& degrees with regard to  the

P

ani Fanchavat concept, thsre

that this concept has made =
sating & sS0Ccial awarsness and
equitzable sharing of water,




{413 Grounduwater Markets:

In the rezalm of institutionzl arrangements for
groundwater uss and management, groundwater markets that
have  come o stay and prosper in  parts of Gujarat

tion. In the context of agrarizan
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deserve 2 special
structures characterised by substantial skewness  in
private ownership, water sales provide non—-well owning

small Tarmers accocess to groundwater.

Immense possibilities thzt well developed

1]

groundwater markets hold forth towards achieving th
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twin objectives of efficiency and eguity in grounduwater
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tuations have been cogently argued,
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supplemented with empirical evidence by Shah. Also  the
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role of water markets in promoting conjunctive wate
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i, Sakthivadivell.
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Shah has reviswsd the water market  ressarch in
india. He noted thzat most of the Indizan work on water

P

markets has been heavily concentrated in Guizrat. Also,

Carce areas, ezspecizlily in  southern

i omany  wsiter

i

peninsula, water markets are sither non-existent or in
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ive Torms.
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It iz curious to observe how fTarmers situated in
comparable Incations  within water-scarce hard rock
regions  respond differently so far as water szles  are
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Farnataka, well pwrers with modern WEMs due to 2 v
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ang taboos did not choose to sell viater
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even 1T they could {Prahladachar, 1987). In contrast to
this, in - some hard rock areas of Tamil Raduy (Maduraz
district) water markets were fzirly well sstablished,

the Tfacilitating Tactors being the astitractive sconomic
yPoues derived from modern crop production technologies
(Copestake}. These contrasting responses within  hard

rock  regions  underline the need for  studving  salient

a

conditions that woul stimulate water markets winere they

Equity and efficiency concearns re

4

D

and managemesnt o & ‘Ccommon . properity  resource 11k

groundwater form ths baszsis for zliernative imstitutionsl

among others,in harg rock regions in India.  Excent for

the fact of water scarcify running as & common  sHrand
binding these regiocns, Tield situztions among them YR

z  great deal in respect of political economy i turn
sccount zisc  Tor the varying lsvels of success o
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the use z2nd managemsnt of water

sviolving lmcstion—specific zoiuntions rather than

advocating any rigid solutions based o oneg’'s




NOTES -
1. In the Indian context, farmers owning less than 2
are gonsidered for all practicsl  purposes

Tarmers.,

= 11

@

2 Jverdrafting in the specific context of groundwater
resource means that withdrawale tend  $osxceed the
annualreplenishments wviz  groundwater rechargs, the
exgess being accounted Tor by 2 permanent  reduction
in the volume of groundwater stock underneath {(See
Dhawan, 1987).

3. For s succinct discussion on these externalities and ‘
their impact on  small farmprs, dependent on
traditions]l water l1ifts, ses, Dhawan.

4. For & very lucid account of the Iindisn expsrisancs
with public  tube wells, See, Ezllabh ang Ehah

Ealizbh VYishwa and Shah Tushzar, "Efficiency and Egquity
in  Broundwater  Llse and Management", Workshop Heport,
IRMA, Anand, Bujarat, March 198%.

Chandrakanth, M.G., (178%), "lIssues in the Management of
Eroundwater in Indie — An  Institutional Ferspective®,
Workshop on Efficiency and Equity in  Srogndwster Use
and Management, IAMA, Anand, Bujarat, Jam. 30-Feb.1.
Copestake,J.E, (1984, “"Finance Tor Ws2lls in = Hard  Roci
frea of Southern Tamil MNadu", OD&/NAB&RD Fesearch
Progsisct, Madurai, Mimeo).
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