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ABSTRACT 

Private exploitation of ground water resources has several externality and 
equity effects. Four of these which have become particularly important in India 
are: a) inequities caused by unequal access b) diseconomies caused by clustering 
of modern Water Extraction Mechanisms (WEMs) and permanent decline in water 
table due to excessive pumpage c) ingress of saline water into coastal aquifers 
due to lowering of ground water table and d) the potential that private WEMs 
offer to mitigate diseconomies in the form of water logging and build up of soil 
salinity in command areas of canals. 

Existing instruments of policy and the manner of their implementation are 
unlikely to be effective in managing these diverse effects. Public control of 
ground water resource may, in theory, provide an alternative; however, existing 
evidence abour management capacities available in the third world irrigation 
systems raises serious doubts about its viability. A third alternative aiming 
at managing these effects by influencing private returns to irrigation has been 
explored and developed. 

1 INTRODUCTION 

Private exploitation of ground water involves powerful and extensive 

externality effects. Some of these directly hit the poor; some affect all 

owners of land in certain regions by reducing the productivity of land. 

Further, if equitable development of a valuable common property resource is an 

important goal of public policy, it becomes relevant to ask "who gains from this 

last frontier?" (IDS, 1980). This paper attempts an analysis of four situations 

in which such externality and equity effects of ground water exploitation have 

become important in the Indian context. We shall also attempt to indentify 

areas where significant welfare gains can be achieved either by modifying the 

institutional arrangement o r  by a judicious mix of suitable tax-subsidy-type 

public interventions. Towards the end, we examine major implications of our 

analysis f o r  the formulation of a more comprehensive policy f o r  the equitable 
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development, of ground water resources. 

2 SITUATION 1: SURPLUSES ACCRUING TO OWNERS OF MODERN WEMs THROUGH A SUPERIOR 

ACCESS TO THE GROUND WATER RESOURCE 

When the amount of ground water actually tapped and used by a community is 

very small proportion of the potential available to ir, the real value of water 

itself is close to zero at the margin and a higher than average rate of use by 

some members of the community is not perceived as an infringement of  others' 

rights. Such situation is representative of the conditions that prevailed in 

most parts of India until the beginning of widespread adoption of modern Water 

Extraction (WE) technologies (using either diesel o r  electric power to lift 

large quantities of water) in the 1960's. Under traditional technology, the 

value of water was close to zero at the margin because the rolo of irrigation in 

traditional farming was more "risk reducing" rather than "output augmenting"; 

traditional crop varieties did not respond strongly to irriation, and because 

tradition1 lifts such as charas, mhot, rant o r  Persian Wheel, using animal and 

human energy could produce very small quantities of water per unit of time. 

The simultaneous emergence of the Green Revolution technology in farming 

and the tubewell tecnology in water extraction during the 1960's produced 

several changes in the situation described above: 

a) since water had a very high marginal productivity when used in conjunc- 

tion with HYVs (high yield varieties) and chemical fertilisers, the use of 

irrigation in augmenting labour and land productivity became widespread 

b) the use of diesel and electric motive power increased the water extrac- 

tion capacity of individual pumper manifold 

c) the new water extraction technology reduced the human and animal labour 

cost bur increased the cash cost (of diesel and power) of water extraction, and 

d) it increased the gulf between the resource poor and resource rich 

farmers since the latter could make the large and chunky investments in modern 

WEMs (Water Extraction Means) far more easily than the former. 



461 

A s  t he  ra te  of use of water  approaches t h e  p o t e n t i a l ,  t h e  margina l  va lue  of 

water  as perce ived  by t h e  members t ends  t o  r ise t o  approximate i t s  margina l  

va lue  product n e r  of e x t r a c t i o n  c o s t .  The re fo re ,  unequal r a t e  of u se  of water 

by owners of modern WEMs coupled by t h e  l ack  of p rope r ly  s p e c i f i e d  p rope r ty  

r i g h t s  on ground water  enab le s  them t o  ea rn  a s u r p l u s  for  which they  are 

n o t  ob l iged  t o  compensate t h e  community. I t  may be noted  t h a t  t h i s  e x t e r n a l  

economy would n o t  a r i s e  wi thout  t h e  coex i s t ence  of both  t h e  HYV and t h e  modern 

e x t r a c t i o n  technology as exp la ined  i n  f i g u r e  1, below. We assume, for t h e  time 

be ing ,  t h a t  a l l  of t h e  members of t h e  community have equa l  l and  hold ing  and each  

en joys  an equal  sha re  W/n i n  t h e  community's t o t a l  ground wa te r  p o t e n t i a l  

W .  The area abc ,  enc losed  by the  incrementa l  g a i n  ( I G )  and water  e x t r a c t i o n  

c o s t  ( I C )  cu rves  under t r a d i t i o n a l  technology r e p r e s e n t s  modest g a i n s  from 

ground water i r r i g a t i o n  i n  e a r l y  1950's. 

HYV c rop  product ion  technology ( r e p r e s e n t e d  by IG') wi th  t r a d i t i o n a l  l i f t s  

( I C )  l e a d s  t o  a small i n c r e a s e  i n  ga in  t o  ced;  l i k e w i s e ,  access  t o  modern water 

e x t r a c t i o n  technology (IC') used i n  con junc t ion  wi th  t h e  t r a d i t i o n a l  farming 

technology r a i s e s  the  g a i n  from i r r i g a t i o n  marg ina l ly  t o  a f g .  Simultaneous 

i n t r o d u c t i o n  of HYV and modern water e x t r a c t i o n  t echno log ie s  h a s ,  however, 

i nc reased  t h e  ga in  from ground water  i r r i g a t i o n  s u b s t a n t i a l l y  from abc t o  ghd 

b u t ,  i n  t he  p rocess ,  induced each WEM owners t o  expand water use  t o  w ' ,  which i s  

g r e a t e r  than  W/n, h i s  s h a r e  of W .  If, a t t r a c t e d  by t h e s e  p r o f i t s ,  a l l  members 

begin t o  pump w '  amount of wa te r ,  each may, over  time, expe r i ence  s t e e p l y  r i s i n g  

c o s t  I C "  as t o t a l  withdrawals exceed W and water  t a b l e  begin  t o  g e t  lowered. 

I f  e f f e c t i v e  checks are enforced  t o  r e s t r i c t  t o t a l  wirhdrawals t o  W ,  then  

each member w i l l  be ob l iged  t o  use on ly  W/n amount of wa te r  and fo rgo  h i j  amount 

of p r o f i t .  A l t e r n a t i v e l y ,  i f  some members a r e  no t  a b l e  t o  use t h e i r  s h a r e  of t h e  

r e source ,  they  can e x t r a c t  a payment of up to  h i j  from each  modern WEM owner by 

thea ten ing  t o  c la im t h e i r  sha re .  This  could ,  however, happen on ly  i f  equa l  

r i g h t s  of a l l  members on the  community's ground water  r e source  are e f f e c t i v e l y  

enforced .  S ince ,  i n  r e a l i t y ,  t h i s  does no t  happen, owners of modern WEMs a r e  

a b l e  t o  usurp  o t h e r s '  sha re  wi thout  having t o  compensate t h e  community. Th i s  
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I Incre. cost: traditional Incre. cost: 

Water use, per acre 

Figure 1 . -  External economy r e a l i s e d  by p r i v a t e  owners of modern 

WEMS . 
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Figure 2 . -  Compensation payable by large  and small  owners under 

equal r i g h t s  on ground water resource.  
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i n e q u a l i t y  i n  t h e  appropr i a t ion  of i r r i g a t i o n  s u r p l u s  is f u r t h e r  r e i n f o r c e d  by 

t h e  f a c t  t h a t :  a )  l and  ho ld ings  a r e  no t  equal  as we i n i t i a l l y  assumed and 

a v a i l a b l e  evidence i n d i c a t e s  s t r o n g  p o s i t i v e  c o r r e l a t i o n  between l a n d  hold ing  

s i z e  and ownership of modern WEMs (Shah 1985a) a c c e s s  t o  modern WE technology 

opens up new, more a t t r a c t i v e  e n t e r p r i s e  m i x  p o s s i b i l i t i e s  t o  eh ich  t h e  access  

of t he  r e source  poor i s  r e s t i c t e d  and c )  WEM owners can e x t r a c t  monopoly premia 

by s e l l i n g  water t o  o t h e r  members a t  p r i c e s  h ighe r  t han  marginal pumping c o s t s  

s i n c e  t h e  demand f o r  water i n  fragmented, v i l l a g e  l e v e l  water  marke ts  is  l e s s  

t hen  p e r f e c t l y  e l a s t i c  (Shah 1985, 1987a). 

That such economies a r i s i n g  ou t  of unequal a c c e s s  t o  a common p rope r ty  

r e source  a r e  impor tan t  t o  g a i n e r s  as well as l o s e r s  is  ev iden t  i n  spontaneous 

e f f o r t s  t o  evolve  a v a r i e t y  of c o n t r a c t u a l  r e l a t i o n s h i p s .  The owners of grape  

o rcha rds  i n  Karnataka and Andhra Pradesh ,  f o r  i n s t a n c e ,  are known t o  buy up 

neighbouring p l o t s  a t  premium p r i c e s  so t h a t  t h e  ne ighbours  w i l l  no t  pump t h e i r  

wells (Hald ipur ,  pe r s .  comm, 1985). In  many p a r t s  o f  Cujarat, where wa te r  

markets have assumed h igh ly  s o p h i s t i c a t e d  form, i t  is  common f o r  a well owner t o  

l a y  under ground p i p e l i n e s  through ne ighbours '  f i e l d s  a t  h i s  own c o s t  and 

d issuade  them from e s t a b l i s h i n g  t h e i r  own WEMs by in fo rma l  long  term c o n t r a c t s  

fo r  t h e  supply of water  a t  mutually agreed  p r i c e s  (Shah 1987d).  

A s  f i g u r e  2 shows, i f  a v a i l a b l e  p o t e n t i a l  i s  d i s t r i b u t e d  e q u a l l y  r a t h e r  

t han  i n  p ropor t ion  t o  land  hold ing  s i z e ,  then  l a r g e r  fa rmers  w i l l  have l e s s  

water  pe r  a c r e  and w i l l  t h e r e f o r e  have t o  compensate t h e  comunity by a g r e a t e r  

p ropor t ion  of t h e i r  ga ins  than  small h o l d e r s  do; equa l  s h a r e s  could  t h u s  produce 

d i s t r i b u t i v e  e f f e c t s  similar t o  a powerful l and  reform (Shah 1987b) .  Th i s  

premise has formed t h e  v a s i s  of s e v e r a l  l o c a l  l e v e l  developmental  e f f o r t s  i n  

I n d i a  i n  r e c e n t  times. G r a m  Gaurav P r a t i s h t h a n ,  an NGO i n  Maharash t ra ,  f o r  

example, a l l o c a t e s  water  on a pe r  c a p i t a  b a s i s  (1/2 a c r e  pe r  pe r son)  amongst t h e  

members of i t s  coopera t ive  l i f t  i r r i g a t i o n  schemes (GCP 1984).  Likewise,  

t h e  Sukhomajari p r o j e c t  i n  Haryana d i s t r i b u t e s  water e q u a l l y  among member 

f a m i l i e s  i nc lud ing  those  who have no land  of t h e i r  own ( S e c k l e r  and J o s h i  1983). 

I n  Gu ja ra t ,  Aga-Khan Rura l  Support Programme too  e n l i s t s  t h e  l a n d l e s s  as 



464 

members i n  coope ra t ive  l i f b  i r r i g a t i o n  groups and p rov ides  them equa l  water  

sha re  with which, hope fu l ly ,  t hey  w i l l  be a b l e  t o  l e a s e  i n  l a n d  a t  b e t t e r  terms 

from l a r g e  farmers  whose water sha re  f a l l s  s h o r t  of  t h e i r  t o t a l  ho ld ing .  

3 SITUATION 2: COSTS IMPOSED BY WELL INTERFERENCE AND THE M I N I N G  OF GROUND 

WATER 

The r e l a t i o n s h i p  between water ou tpu t  of a well and its a r e a  of i n f l u e n c e  

i s  governed by e s t a b l i s h e d  hydrau l i c  p r i n c i p l e s .  The y i e l d  o f  a well is determi-  

ned by t h e  ease  and speed with which water  can move through t h e  a q u i f e r ,  t h e  

drawdown a v a i l a b l e  i n  the  w e l l  as a r e s u l t  of  pumpage, e t c .  I n  the  t r a d i t i o n a l  

water  e x t r a c t i o n  technology regime, water  ou tpu t  pe r  w e l l  was low because of 

s t r i n g e n t  c o n s t r a i n t s  on t h e  q u a n t i t y  o f  water t h a t  could be l i f t e d  p e r  u n i t  of 

t ime with human and animal power; as a r e s u l t ,  w e l l  i n t e r f e r n c e  was nomexistent 

and only a f r a c t i o n  of t h e  p o t e n t i a l  was used. Modern WEMs can e x t r a c t  substan-  

t i a l l y  more water pe r  u n i t  of  t ime;  f u r t h e r ,  because of t h e i r  very high f i x e d  

c o s t s ,  t h e i r  owners have a compulsion t o  o p e r a t e  at  h i f h  l e v e l s  of  c a p a c i t y  

u t i l i s a t i o n  ( P a t e l  and P a t e l  1971). A s  a r e s u l t ,  modern WEMs o f t e n  tend t o  

i n t e r f e r e  with o t h e r  modern or t r a d i t i o n a l  WEMs i n  t h e i r  neighbour hood, reduce 

t h e i r  water y i e l d s  and i n c r e a s e  t h e i r  e x t r a c t i o n  c o s t s ;  such i n t e r f e r e n c e  

t ends  t o  i n c r e a s e  as the  populat ion of  modern WEMs i n  an area i n c r e a s e s .  

F u r t h e r ,  fo r  the same discharge r a t e  and e x t e n t  of pumping, a tubewell  which 

a f f o r d s  a deep drawdown w i l l  have a g r e a t e r  area of i n f l u e n c e  than  an open w e l l  

which a c t s  as a s t o r a g e  r e s e r v o i r  e s p e c i a l l y  when pumping i s  n o t  cons t an t .  The 

drawdown caused by the  same r a t e  of  pumping w i l l  be less i n  an open wel l  which 

con t inues  t o  g e t  recharged s lowly du r ing  the  n i g h t s  when pumping i s  d i s c o n t i -  

nued. S i m i l a r l y ,  wells l o c a t e d  i n  t h e  c e n t r e s  of  land ho ld ings  tend t o  have 

l e s s  overlapping of a r e a s  of i n f l u e n c e  than  wells are a f f e c t e d  by i n t e r f e r e n c e  

w i l l  depend upon t h e  depth and t h e  number of a q u i f e r s  they themselves t ap .  A 

shallow open wel l  w i l l  be h i t  hard;  but  i f  s e v e r a l  t uvewe l l s  i n t e r f e r e  with each 

o t h e r ,  each w i l l  impose a coun te rve i l i ng  diseconomy on o t h e r s .  Well i n t e r f e r e n -  

ce  is  normally a temporary problem and assumes s e r i o u s  form mainly because most 
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members of t h e  community tend t o  l i f t  water  during t h e  same pe r iod .  The 

impact may, however, be s e r i o u s  on owners of  t r a d i t i o n a l  w e l l s  when monsoon 

f a i l s .  

The c l u s t e r i n g  of  modern WEMs i n  a small area and r a p i d  i n c r e a s e  i n  t h e  

c u l t i v a t i o n  of  water i n t e n s i v e  crops such as sugarcane,  banana, e t c  o f t e n  l e a d  

t o  a r a t e  of  water  use higher  than t h e  rate of a q u i f e r  recharge;  i n  such c a s e s ,  

t h e  water t a b l e  d e c l i n e s  permanently and many shallow wells e i t h e r  s u f f e r  major 

d e c l i n e  i n  water  y i e l d  or  become permanently dry.  Dhawan (1982) has  examined 

s e v e r a l  ca ses  where mining of  ground water  l e d  t o  permanent d e c l i n e  i n  water 

t a b l e .  I n  p a r t s  of  Mehsana d i s t r i c t  i n  Gu ja ra t ,  ove r  e x p l o i t a t i o n  of  t h e  

a q u i f e r  pushes t h e  water t a b l e  down by 5-7 m every year .  Dhawan a rgues  t h a t  t h e  

disapperence of t r a d i t i o n a l  w e l l s  i n  the  Punjab can be p a r t l y  exp la ined  by t h e  

lowering of ground water t a b l e s  f a r  beyond the  t e c h n i c a l l y  f e a s i b l e  l i m i t  f o r  

t r a d i t i o n a l  water l i f t s .  I n  the  hard rock areas of  t h e  southern I n d i a  where 

most wel ls  e x p l o i t  l i m i t e d  a q u i f e r s  which are h y d r a u l i c a l l y  unl inked with each 

o t h e r ,  digging a wel l  f a c e s  a high r i s k  of  f a i l u r e  and, t h e r e f o r e ,  i t  i s  

customary f o r  neighbouring farmers  t o  d i g  w e l l s  very c l o s e  t o  a s u c c e s s f u l  well 

(as  i n  many p a r t s  of Telangana r eg ion ,  Andhra Pradesh) .  This u s u a l l y  proves a 

very expensive method of sha r ing  t h e  l i m i t e d  p o t e n t i a l  o f f e r e d  by a small 

a q u i f e r .  Well i n t e r f e r e n c e  as wel l  as permanent lowering of  t h e  water t a b l e  

have evoked s e r i o u s  concern among r e s e a r c h e r s  and po l i cy  makers. Official  

response has usua l ly  taken t h r e e  forms: a )  norms o f  spacing t o  be maintained 

between e x i s t i n g  and new wells b )  c a t e g o r i s a t i o n  of a r e a s  i n t o  wh i t e  (under  

e x p l o i t e d ) ,  grey ( c l o s e  t o  f u l l y  e x p l o i t e d )  and dark ( o v e r  e x p l o i t e d )  by t h e  

s t a t e  ground water departments and c )  a l i c e n s i n g  system of  s o r t s  ope ra t ed  with 

t h e  help of pub l i c  s e c t o r  banks and s ta te  e l e c t r i c i t y  boards.  I n  G u j a r a t ,  f o r  

example, a proposed new tubewell  w i l l  no t  be allowed wi th in  t h e  command a r e a  o f  

a s t a t e  tubewell  o r  i f  i t  f a l l s  w i th in  a r a d i u s  of  680 meters  of an e x i s t i n g  

tubewells  over  50 m deep. The a p p l i c a n t  is  r e q u i r e d  t o  secu re  consent of  

neighbouring WEM owners before  an e l e c t r i c i t y  connection or  bank f inance  i s  

provided. 
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The a c t u a l  e f f e c t  of such norms and the  manner of t h e i r  enforcement are 

o f t e n  q u i t e  unequi table  and r eg res s ive :  

a )  Since t h e  spacing norms do n o t  apply t o  a modern WEM being l o c a t e d  c l o s e  t o  

a t r a d i t i o n a l  WEM, they merely seek t o  p r o t e c t  r e source  r i c h  e a r l y  e x p l o i t e r s  

from l a t e  e x p l o i t e r s ;  but  do no t  o f f e r  any p r o t e c t i o n  t o  e x i s t i n g  owners o f  

t r a d i t i o n a l  WEMs who a r e  u s u a l l y  t h e  poor.  

b )  Because of t h e i r  l a r g e  investment requirements  and because of t h e i r  obvious 

appeal  t o  farmers  with l a r g e  ho ld ings ,  most ear ly  adop te r s  of modern tubewell  

technology were l a r g e  and medium farmers .  Spacing r e g u l a t i o n s  which came i n  

more r e c e n t l y  thus  se rve  t o  exclude t h e  poor who are coming l a t e  i n t o  t h e  game. 

I n  o t h e r  words, spacing r e g u l a t i o n s  t end  t o  s i n g l e  o u t  t h e  poor t o  bear  t h e  

c o s t  of maintaining t h e  e c o l o g i c a l  balance.  

I n  the  14 v i l l a g e s  of Karimnagar d i s t r i c t  s e rved  by a h igh ly  s u c c e s s f u l  

multipurpose coop, t he  r e source  poor l a t e  comers vehemently fought a g a i n s t  t h e  

spacing norms u n t i l  t he  coop gave i n  and provided l a r g e  number o f  l oans  t o  small 

o t h e r  t a l u k s  too.  But i n  t h e  1 4  Mulkanoor v i l l a g e s ,  t h e  poorshared the  prospe- 

r i t y  and a r e  now sha r ing  t h e  c o s t s ;  but i n  t h e  neighbouring t a l u k s ,  t h e  poor 

on ly  shared the  c o s t s  (Shah 1986) 

c )  Since t h e  norms a r e  enforced through banks and e l e c t r i c i t y  boa rds ,  t h e  w e l l  

o f f  farmers who can f inance  t h e i r  own investment and a f f o r d  the  somewhat 

c o s t l i e r  d i e s e l  engines  remain completely untouched by them. U n o f f i c i a l  premia 

on e l e c t r i c i t y  connect ions are common and o f t e n  q u i t e  high. I n  Pandalparru 

v i l l a g e ,  i n  a grey t a l u k  of West Codavari  d i s t r i c t ,  such premia could be up t o  

Rs 10000 p e r  connect ion;  bu t  i n  p a r t s  of C u j a r a t ,  they were lower a t  Rs 2000. 

d )  Most impor t an t ly ,  spacing and l i c e n s i n g  norms c r e a t e  and s t r eng then  monopoly 

power of e x i s t i n g  owners of modern WEMs who o f t e n  can and do use t h i s  power t o  

e x t r a c t  e x o r b i t a n t  p r i c e s  f o r  water s o l d  t o  o t h e r s  (Shah 1985a; Cuhan and 

Mencher 1984).  I n  many p a r t s  of C u j a r a t ,  fo r  i n s t a n c e ,  h igh ly  o l i g o p o l i s t i c  

water markets have placed such water l o r d s  i n  commanding p o s i t i o n  of the  v i l l a g e  

economy. P r i c e s  u s u a l l y  charged by them exceed inc remen ta l  c o s t s  by a m u l t i p l e  

of 3 t o  4.  
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4 SITUATION 3: DISECONOMIES IMPOSED BY SALINE INGRESS I N  COASTAL AREAS 

Coas ta l  areas have a very f r a g i l e  ground water  ba lance .  I n  c o a s t a l  

a q u i f e r s ,  f r e s h  water wi th  i t s  lower s p e c i f i c  g r a v i t y  f l o a t  on a l a y e r  o f  s a l i n e  

water .  Lowering of water  t a b l e  beyond a c e r t a i n  dep th  caused by exces ive  

pumping causes  a d i f f e r e n c e  i n  head which l e a d s  t o  t h e  i n t r u s i o n  of s e a  water 

i n t o  the  a q u i f e r  thereby  r ende r ing  l a r g e  a r e a s  o f  l and  u n i r r i g a b l e  wi th  ground 

water  and o f t e n  u n f i t  f o r  c u l t i v a t i o n .  

Th i s  form of diseconomy has assumed s e r i o u s  form i n  c o a s t a l  areas of 

Tamilnadu (Minjur  a q u i f e r )  and Gu ja ra t .  U n t i l  1970, t h e  c o a s t a l  a r e a s  of 

Saurash t r a  ( C u j a r a t )  were a g r i c u l t u r a l l y  prosperous ,  f u l  of mango o rcha rds  and 

known as " L i l i  Nagher" (Green Creepe r ) .  I n  t h e  mid 196O's,  i n  i t s  enthus iasm t o  

promote Green Revolution i n  t h e  r eg ion ,  t h e  government g ran ted  l i b e r a l  loans f o r  

i n s t a l l a t i o n  of tubewel l s  u n t i l  a s u b s t a n t i a l  p ropor t ion  of farms had t h e i r  

own tubewel l s .  The withdrawal of ground water i n c r e a s e d  f i v e f o l d ;  where a 

t r a d i t i o n a l  " r a n t "  used t o  draw 2 t o  4 m / h ,  a tubewel l  began t o  l i f t  20 t o  40 

m /h.  Food c rops  were r ep laced  on a l a r g e  s c a l e  by sugarcane  encouraging  r a p i d  

growth of suga r  f a c r o t i e s  i n  t h e  area. A s  a r e s u l t ,  water t a b l e s  a long  t h e  

c o a s t a l  b e l t  f e l l  by 3 t o  10 m over  a 7 t o  8 y e a r  p e r i o d ;  i n  1970, most fa rmers  

i n  t h e  a r e a  s u f f e r e d  reduced crop  y i e l d s ,  and found w e l l  water b rack i sh ;  some 

farmers  cont inued  t o  i r r i g a t e  wi th  t h e  s a l i n e  water thereby  r u i n i n g  t h e i r  t o p  

s o i l s .  Succesive draughts  du r ing  1972)74 l e d  t o  f u r t h e r  d e c l i n e  i n  t h e  water  

t a b l e  and more s a l i n e  i n g r e s s .  I n  some p a r t s  o f  t h e  a r e a ,  w e l l  wa te r  con ta ined  

10000 ppm s a l t  con ten t ,  much beyond t h e  s a f e  l i m i t  f o r  d r ink ing  purposes  

(600 ppm) and f o r  i r r i g a t i o n  purposes  (2000 ppm). Over 12000 wells became 

s a l i n e  i n  t h e  small s t r i p  between Madhavpur and Una. By 1977, t h e  y i e l d  of 

mango f e l l  from 40 m t  t o  2 m t  pe r  ha ;  o f  coconut ,  from 22000 u n i t s  p e r  ha t o  

8160 u n i t s  per  ha; of banana t o  less than  a t h i r d  and of b a j r a  and sugarcane  t o  

h a l f  of t h e i r  1970 l e v e l .  The market va lue  of t h i s  prime a g r i c u l t u r a l  l and  

plummeted from R s  60000 t o  R s  15-18000 p e r  ha (US$ 5000 t o  1100-1500/ha). I n  

s e v e r a l  v i l l a g e s ,  h a l f  o r  more f a m i l i e s ,  i n c l u d i n g  those  o f  some l a r g e  l and  

owners, migra ted  i n  sea rch  o f  work and gave away t h e i r  animals t o  r e l a t i v e s  or 

3 

3 
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s o l d  them. I n  balance,  u n f e t t e r e d  e x p l o i t a t i o n  of ground water  i n  t h e  c o a s t a l  

s t r i p  s t r e t c h i n g  from Bhavnagar t o  Lakhpat imposed l a r g e l y  u n ) r e p a i r a b l e  

damage on 1.2m ha of land a f f e c t i n g  some 1 . 3  families i n  ove r  800 v i l l a g e s  

(Shukla  1985; Menon 1986) .  

A r ecen t  s tudy  of t h e  p rocess  of s a l i n i t y  i n g r e s s  i n  t h e  Minjur a q u i f e r  

nea r  Madras has come up as a r e p e a t i t i o n  of t h e  same s t o r y  (Hindu 1985) .  A 350 

km s t r i p  of c o a s t a l  farm land has  been rendered l a r g e l y  unproduct ive due t o  

s a l i n e  i n t r u s i o n  caused by l a r g e  s c a l e  pumping of ground water ove r  t h e  l a s t  15 

year  pe r iod .  Most farmers  of t h i s  once prime paddy land have had t o s  witch t o  

r a i n  f ed  crops;  many have s o l d  off t h e i r  l ands  at d i scoun t .  A s  i n  S a u r a s h t r a ,  

l and  p r i c e s  here  t o o  have crashed.  Drinking water  has  emerged as a major problem 

and even t ende r  coconut water has tu rned  s a l i n e .  

5 SITUATION 4 :  CONJUNCTIVE USE OF GROUND AND SURFACE WATER RESOURCES 

I n  t h e  command areas of many of I n d i a ' s  c a n a l  i r r i g a t i o n  p r o j e c t s ,  r i s i n g  

water  t a b l e s  and t h e  b u i l d  up of sa l t s  i n  the  top  s o i l s  have emerged as major 

s o c i a l  problems. Excessive cana l  water use  and r a p i d  r i s e  i n  t h e  c u l t i v a t i o n  o f  

water lov ing  crops by cana l  i r r i g a t o r s  encouraged by low p e r  h e c t a r e  ( r a t h e r  

than vo lumet r i c )  water  charges;  seepage from un l ined  d i s t r i b u t a r i e s  and f i e l d  

channels ;  and inadequate  p rov i s ion  f o r  drainage f a c i l i t i e s  a r e  i d e n t i f i e d  as key 

c o n t r i b u t a r y  f a c t o r s .  Investments  i n  d ra inage  and cana l  l i n i n g  supported by 

o r g a n i s a t i o n a l  reforms involving g r e a t e r  p a r t i c i p a t i o n  by u s e r s  i n  maintenance 

and management of t h e  systems have been widely d i scussed  as a f e a s i b l e  s o l u t i o n .  

I n  t h i s  con tex t ,  t h e  p o t e n t i a l  value of tubewe l l s  as i r r i g a t i o n  cum drainage 

and pure la teral  drainage mechanisms i n  c a n a l  commands has  a l s o  been recognised 

by r e s e a r c h e r s  and t e c h n o l o g i s t s  (O'Mara 1984; Car ru the r s  and S tone r  1981). A s  

a ma t t e r  of f a c t ,  a s e r i e s  of tubewells  along the  banks of t h e  S a t l e j  Jamuna 

cana l  i n  Haryana has  been used e f f e c t i v e l y  t o  con ta in  p o t e n t i a l  t i se  i n  the  

water table and t o  pump ground water  i n  t o  t h e  c a n a l  t o  augment s u p p l i e s  

t o  t h e  t a i l  enders  (Michael ,  1983).  Likewise,  t h e  Khairpur I r r i g a t i o n  P r o j e c t  

i n Pak i s t an  also uses  pub l i c  t ubewe l l s  as pure d ra inage  and d ra inage  cum 
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i r r i g a t i o n  systems (O'Mara, 1984). Such a s t r a t e g y  of con jun t ive  water  use 

depending on pub l i c  tubewells ,  however, has  inhe ren t  l i m i t a t i o n s .  Pub l i c  

tubewell  e x t r a c t i o n  c a p a c i t i e s  i n  a given region would t end  t o  be i n s i g n i f i c a n t  

when compared t o  those a v a i l a b l e  with p r i v a t e  pumpers. Then, t h e r e  are problems 

of maintenence and proper management of pub l i c  tubewells  which s e v e r e l y  impair  

t h e i r  performance. The Khairpur p r o j e c t  worked we l l  for  the  f i r s t  t e n  yea r s  but  

l a t e r  s u f f e r e d  from lack of maintenance. For l a r g e  s c a l e  and long term impact 

on conjunct ive use t h e r e f o r e  i t  is  important  t o  f i n d  ways t o  induce p r i v a t e  

pumpers t o  ope ra t e  t h e i r  pumping p l a n t s  as i r r i g a t i o n  cum drainage systems. The 

main d i f f i c u l t y  here  i s  t h a t  t h e i r  p r i v a t e  r e t u r n s  from pumping i n  high water 

t a b l e  a reas  a r e  lower than t h e  long term r e t u r n s  t o  the  community as a whole; a 

s t r u c t u r e  of i n c e n t i v e s  has  t o  be devised t h a t  would match p r i v a t e  i n c e n t i v e  

with the  needs of the community. Figure 3 i s  d iv ided  i n  t o  two p a r t s :  t he  upper 

h a l f ,  which concen t r a t e s  on the  economic a s p e c t s ,  d e s c r i b e s  the  r e l a t i o n s h i p  

between ground and cana l  water use and t h e  incremental  p r i v a t e  and s o c i a l  c o s t s  

and r e t u r n s  a t t endan t  t o  such use.  To t h e  e x t e n t  t h a t  p r i v a t e  c o s t s  imply 

a l l o c a t i o n  of real r e sources ,  they a r e  c o s t s  t o  t h e  s o c i e t y  as well; but  s o c i a l  

c o s t s  exceed p r i v a t e  c o s t s  when p r i v a t e  a c t i o n  imposes diseconomies on o t h e r s  o r  

on f u t u r e  gene ra t ions .  They a r e  l e s s  than p r i v a t e  c o s t s  i f  p r i v a t e  a c t i o n  saves 

r e a l  resources  needed t o  m i t i g a t e  undes i r ab le  outcomes. I n  the  lower ha l f  we 

examine the  r e l a t i o n s h i p  between ground and cana l  water  use and the  movements i n  

t h e  depth t o  the  water t a b l e .  To s impl i fy  t h e  a n a l y s i s ,  wede f i n e  d l  d2 as 

t h e  s a f e  range wi th in  which t h e  s o c i e t y  d e s i r e s  t o  con ta in  the  movement of t h e  

ground water t a b l e ;  a f a l l  i n  t he  water t a b l e  below d2 impl i e s  dangers of 

a q u i f e r  minig; a r i s e  i n  i t  above d l  i n d i c a t e s  dangers o f  water logging and s o i l  

s a l i n i t y ;  under t r a d i t i o n a l  WE technology, water t a b l e  keeps moving wi th in  a 

narrow range about do. To start wi th ,  we concen t r a t e  on the f i g u r e  which shows 

t h a t  the opening up of modern WA technology c r e a t e s  p o s i b i l i t i e s  of h igh ly  

p r o f i t a b l e  i r r i g a t e d  a g r i c u l t u r e  a s  r e f l e c t e d  i n  the  l a r g e  area r c l  e l  enclosed 

by the  p r i v a t e r e  tu rn  ( 9 )  and p r i v a t e  c o s t  ( c )  curves.  P r i v a t e  use r8  w i l l  

expand ground water  withdrawals t o  gwl which, however, w i l l  f o r c e  water  t a b l e  
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down below d2 t o  d4 and impose s o c i a l  c o s t s  a long t h e  incremental  s o c i a l  c o s t  

( c ' )  curve.  A marginal t ax  on water users  which d i s c o u n t s  adve r se  f u t u r e  

outcomes at  a f i n i t e  i n t e r e s t  rate w i l l  rduce water use  t o  gw2 and f o r c e  up t h e  

water  t a b l e  t o  d3 which is  s t i l l  below d2 and w i l l  r e s u l t  i n  p rogres s ive  

dep le t ion  of t he  a q u i f e r  over  a long time pe r iod .  The diseconomy can be comple- 

t e l y  e l imina ted  only by con ta in ing  t h e  ground water  use t o  gw5 e i t h e r  by 

q u a n t i t y  r e s t r i c t i o n s  or by a u n i t  t a x  t h a t  i n c r e a s e s  t h e  marginal  c o s t  t o  c or 

by a p r o h i b i t i v e  pena l ty  on withdrawals  beyomd gw3. A l t e r n a t i v e l y ,  t h e  s o c i e t y  

would be w i l l i n g  t o  spend anything up t o  c l  e l  e2 e3c on a q u i f e r  recharge 

mechanisms t o  keep the  water t a b l e  a t  t h e  s a f e  l e v e l  of d2. 

Now we cons ide r  similar r e l a t i o n s h i p s  for  cana l  i r r i g a t i o n  i n  the  l e f t  h a l f  

of f i g u r e  3:  we assume, for  the  time being,  complete absence of modern WE 

technology and t h a t  t h e  cana l  system, which has  no p rov i s ion  f o r  drainage and 

minimum of pucca l in ing ,  provides  through a network of d i s t r i b u t a r i e s  and 

channels  newly found s u r f a c e  water f o r  i r r i g a t i o n .  To i l l u s t r a t e  t he  l o g i c ,  we 

assume t h a t  conveying c a n a l  water  through un l ined  cana l  network i t s e l f  raises 

t h e  water  t a b l e  t o  d5, above t h e  s a f e  l i m i t  of  d l .  Hectare  based p r i c i n g  of 

cana l  water r ende r s  t h e  incremental  c o s t  of wa te r  use ze ro  and p r o f i t  maximising 

water u s e r s  expand cana l  water  use t o  c w l  a t  which l e v e l  ground water  t a b l e  

r i s e s  t o  d7, very c l o s e  t o  t h e  s u r f a c e  and imposes a s i ca i a l  c o s t  on t h e  

community which, i n  the  long run ,  may even exceed t h e  t o t a l  p r i v a t e  ga in  from 

c a n a l  i r r i g a t i o n ;  i n  such a c a s e ,  t h e  s o c i e t y  may even be b e t t e r  o f f  without  a 

cana l  system. A l t e r n a t i v e l y ,  volumetr ic  p r i c i n g  of cana l  water a t  P w i l l  

con ta in  water use at cw2, r e s t r i c t  t h e  r i s e  i n  the  water  t a b l e  t o  d6. We no te  

t h a t  even completely abo l i sh ing  cana l  i r r i g a t i o n  w i l l  n o t  e l iminate  t h e  s o c i a l  

c o s t  of water  logging under o u r  assumptions.  

We now cons ide r  t he  ques t ion  of con junc t ive  use by ana lys ing  t h e  e n t i r e  

c o n s t r u c t i o n  of f i g u r e  3 .  We no te  t h a t  i f  t h e  c a n a l  system i s  used on ly  as an 

a q u i f e r  recharge mechanism and not  for i r r i g a t i o n  with modern WE technology 

become ze ro  u n t i l  groundwater use expands t o  between gw4 t o  gw5 but  t h e  s o c i a l  

c o s t  imposed by t h e  cana l  system i n  terms of water logging too becomes ze ro .  It 



471 

CANAL 
I R R I G A T I O N  Incremental 

p r i v a t e  and socia 
costs and re turn  

4 

4 

GROUND WATER 
I R R I G A T I O N  

Incremental \ soc ia l  cost  ( c ' )  

depth t o  the water  t a b l e  

Figure  3 . -  The l o g i c  of c o n j u n c t i v e  use  of ground and s u r f a c e  
water.  
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i s  a l s o  ev iden t  t h a t  as c a n a l  water  use i n c r e a s e s ,  t h e r e  would be a coun te rve i -  

l i n g  need to i n c r e a s e  ground water withdrawals.  I n  sum,  then an  opt imal  

con junc t ive  water use s t r a t e g y  i n  c a n a l  commands i m p l i e s  encouraging ground 

water  i r r i g a t i o n  i n  p r e c i s e l y  those areas ( n e a r  t h e  head and a long  un l ined  

branches and d i s t r i b u t a r i e s )  where i n c e n t i v e s  f o r  i t  a r e  l i k e l y  t o  be minimum; 

where cheap cana l  water i s  a v a i l a b l e  ap len ty .  It would also imply us ing  t h e  

can1 network more as an a q u i f e r  recharge mechanism i n  such a r e a s  and as a long 

d i s t a n c e  water  t r a n s p o r t  system so t h a t  t a i l  ende r s  g e t  more c a n a l  water and a r e  

discouraged from excess ive  e x p l o i t a t i o n  of t he  a q u i f e r s  away from the  c a n a l  head 

where the rate of recharge is  lower.  

Empirical  evidence,  though l i m i t e d ,  i n d i c a t e s  t h a t  t he  a c t u a l  b u i l d  up o f  

p r i v a t e  water  e x t r a c t i o n  capac i ty  i n  c a n a l  commands fo l lows  a p a t t e r n  oppos i t e  

t o  what is  r e q u i r e d  t o  ensure a s t a b l e  equ i l ib r ium i n  t h e  water t a b l e  movements. 

An econometric i n v e s t i g a t i o n  of 20 y e a r s '  d a t a  of monsoonal and i n t e r  monsoon 

changes i n  water t a b l e  ove r  some 100 l o c a t i o n s  i n  t h e  command area of t h e  Mahi 

Right Bank Canal system i n  Gu ja ra t  c a r r i e d  ou t  by t h e  p r e s e n t  au tho r  (Shah 

1 9 8 7 ~ )  i n d i c a t e d  t h a t  while  r a i n f a l l  p r e c i p i t a t i o n  and c a n a l  water r e l e a s e s  f o r  

k h a r i f  crops were t h e  main determinants  of t h e  monsoonal r ise  i n  water t a b l e s  i n  

d i f f e r e n t  a r e a s ,  d i f f e r e n t i a l  ra tes  of b u i l d  up of  water e x t r a c t i o n  c a p a c i t y  

caused varying rates a t  which water t a b l e s  f e l l  i n  d i f f e r e n t  l o c a t i o n s  during 

win te r  and summer months. Thus while t h e  c a p a c i t y  of p r i v a t e  pumping t o  lower 

water  t a b l e s  i n  water  logged areas i s  c l e a r l y  demonstrated,  i n  a c t u a l i t y ,  i t  

does not  he lp  t o  s t a b i l i s e  water t a b l e s  because t h e  b u i l d  of p r i v a t e  WE 

capac i ty  t ends  t o  be low i n  areas with very high and very low water  I n  

f i g u r e  4 ,  we have p l o t t e d  the  curve of t he  q u a d r a t i c  equa t ion  e s t ima ted  us ing  

d a t a  on p r i v a t e  WEMs and t h e  depth t o  t h e  water t a b l e  ove r  t h e  1968-84 pe r iod  

f o r  seven t a l u k a s  covered by the  p r o j e c t .  

t a b l e s .  

A more d e t a i l e d  form of t h e  MRBC command showed t h a t  t h e  t o t a l s  i n  t h e  water 

t a b l e  i n  a given v i l l a g e  ove r  t h e  1967-84 pe r iod  ( R )  was exp la ined  by t h e  

p ropor t ion  of i t s  farm land r ece iv ing  cana l  i r r i g a t i o n  (CI). t h e  t o t a l  i n s t a l l e d  

WE capac i ty  measured as t h e  r a t i o  of horse power and c u l t i v a b l e  a r e a  ( H )  and t h e  
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1967 depth  t o  t h e  water  t a b l e  (WL 67)  through t h e  r e l a t i o n s h i p :  

R = 0.915 + 0.0211 C I  - 0.843H = 0.582WL 67 

(0 .58 )  (1.83) (2 .16 )  (6 .84 )  H does  t h u s  a c t  as an a n t i d o t e  t o  

t h e  e f f e c t  of r a i s i n g  water t a b l e .  

However, f o r  a s t a b l e  ground water  e q u i l i b r i u m ,  H must be r e l a t e d  i n v e r s e l y  

t o  C I ;  i n  f a c t ,  i t  was found t o  be p o s i t i v e l y  r e l a t e d .  C I  was found t o  decrea-  

se,  and H was found t o  i n c r e a s e  as t h e  d i s t a n c e  of t h e  v i l l a g e  from t h e  head 

a long  d i s t r i b u t a r i e s  and minors ( b u t  n o t  a long  t h e  main and branch c a n a l s )  

i nc reased .  Optimal con junc t ive  water u s e  r e q u i r e s  a r e v e r s a l  of t h i s  p a t t e r n  

(Shah 1 9 8 7 ~ ) .  

6 INADEQUACY OF THE EXISTING PUBLIC POLICY REGIME 

A v a r i e t y  of in s t rumen t s  used  by p u b l i c  p o l i c y  makers i n  v a r i o u s  s ta tes  for 

r e g u l a t i o n  and c o n t r o l  i n  t h i s  f i e l d  have f a i l e d  t o  produce v i a b l e  s o l u t i o n s  i n  

any of t h e s e  fou r  s i t u a t i o n s .  Each ins t rument  has  been used  i n  a piecemeal and 

adhoc manner; while some have produced l i m i t e d  r e s u l t s ,  o t h e r  shave e i t h e r  

f a i l e d  o r  run coun te r  t o  what should  be impor t an t  p u b l i c  p o l i c y  g o a l s  ( t a b l e  1 ) .  

Licens ing  and spac ing  norms, as we saw, have been d i f f i c u l t  t o  en fo rce  when 

they  defy  immediate p r i v a t e  i n t e r e s t s .  L ikewise ,  i n  water logged a r e a s  of c a n a l  

commands, t h e  command area a d m i n i s t r a t i o n s  have found i t  imposs ib l e  t o  c o n t a i n  

ove r  i r r i g a t i o n  and was te fu l  use  of c a n a l  water  i n  t h e  f a c e  of a c r e  based  wa te r  

p r i c i n g  p o l i c y .  I n  t h e  c o a s t a l  a r e a s  of S a u r a s h t r a ,  even as t h e  i r r i g a t i o n  

department has  begun t o  spend l a r g e  amounts on check dams and t i d a l  r e g u l a t o r s  

t o  prevent  s a l i n i t y  i n g r e s s ,  p r i v a t e  fa rmers  con t inue  t o  pump t h e i r  w e l l s  whi le  

a t  the  same time us ing  s u b s i d i s e d  gypsum which i s  beginning  t o  have p rogres s ive -  

l y  d e c l i n i n g  l each ing  e f f e c t .  

A comprehensive l a n d  water  p o l i c y  framework which may e f f e c t i v e l y  respond 

t o  these  complex problems would r ecogn i se  all such  q u e s t i o n s  o f  ba lnc ing  t h e  

v a r i o u s  e x t e r n a l i t y  and e q u i t y  e f f e c t s  d i s c u s s e d  e a r l i e r  as s p e c i a l  c a s e s  of t h e  

l a r g e r  t a s k  of achieveng op t ima lu ty  i n  s p a t i a l ,  i n t e r p e r s o n a l  and i n t e r t e m p o r a l  

use  of wa te r  r e source .  Among o t h e r  t h i n g s ,  such  framework would a i m  a t :  a )  
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e x p l o i t i n g  t o  s a f e  limits a l l  water r e sources  a v a i l a b l e  i n  a g iven  r eg ion  

and ensu r ing ,  t o  the  e s t e n t  p o s s i b l e ,  e q u i t a b l e  access  t o  i t  f o r  a l l  b )  minimise 

i n t e r  farmer and i n t e r g e n e r a t i o n a l  diseconomies i n  e x p l o i t i n g  and us ing  water  c )  

dev i se  workable ways of minimising ground wa te r  wi thdrawals  i n  c o a s t a l  areas and 

d )  promote con junc t ive  water use  where bo th  cana l  and ground water are a v a i l a b l e  

a p l e n t y .  

Pas t  exper ience  i n  dea l ing  wi th  t h i s  t a s k  i n  many c o u n t r i e s  i n d e c a t e s  t h a t  

l e g a l ,  quas i  l e g a l  and o r g a n i s a t i o n a l  i n s t rumen t s  o f  p u b l i c  p o l i c y  w i l l  n o t ,  on 

t h e i r  own, succeed i n  secu r ing  t h e  compliance o f  f a rmers  u n l e s s  t hey  are a l s o  

accompanied by measures aimed a t  a f f e c t i n g  p r i v a t e  r e t u r n s  t o  i r r i g a t i o n  

i n d i f f e r e n t  r eg ions  o r  u n l e s s  t h e  s t r u c t u r e  o f  p rope r ty  r i g h t s  on water r e source  

i t s e l f  is  d r a s t i c a l l y  reformed. 

7 PUBLIC CONTROL OF WATER RESOURCE: AN UTOPIAN ALTERNATIVE 

I n  theo ry ,  e f f e c t i v e  p u b l i c  c o n t r o l  ove r  a l l  water r e sources  cou ld  neu t r a -  

l l i s e  a l l  t he  e f f e c t s  d i scussed  e a r l i e r .  I n  such as c e n a r i o ,  a l l  p r i v a t e  WEMs, 

t r a d i t i o n a l  and modern, would be de l i censed ;  a pub l i c  a u t h o r i t y ,  assuming t h e  

r o l e  of a monopoly e x t r a c t o r  o f  ground water  would l o c a t e  a small number o f  

modern WEMs i n  each farming community and provide  water t o  a l l  u s e r s  a t  a p r i c e  

equa l  t o  the  long run margina l  c o s t  o f  e x t r a c t i o n .  Where t h e r e  e x i s t s  danger o f  

ove r  e x p l o i t a t i o n ,  t h e  a u t h o r i t y  would charge  an a d d i t i o n a l  premium t o  c o n t a i n  

t h e  r a t e  of water  use  t o  t h e  rate of recharge  and use  a p ropor t ion  of s u r p l u s e s  

so genera ted  t o  exp lo re  f e a s i b l e  ways of improving t h e  r a t e  o f  r echa rge .  From 

t h e  viewpoint of e q u i t y ,  an i d e a l  s t a t e  could  be e s t a b l i s h e d  i f  t h e  p r o f i t s  

earned  by t h e  monopoly are d i s t r i b u t e d  equa l ly  among a l l  t h e  members o f  t h e  

community inc lud ing  t h e  l a n d l e s s .  The ques t ions  of op t imal  use  and e q u i t y  w i l l  

t hus  g e t  r e so lved  s imul taneous ly  (Shah 1987d).  S ince  a l l  t h e  e x t e r n a l i t i t e s  

a s s o c i a t e d  wi th  p r i v a t e  e x p l o i t a t i o n  a r i s e  p r i m a r i l y  because l o s e r s  f i n d  i t  

imposs ib le  t o  e x t r a c t  s u i t a b l e  compensation from t h e  emitters o f  t h e  e x t e r n a l i -  

t i e s  under the  e x i s t i n g  s t r u c t u r e  of p rope r ty  r i g h t s ,  p u b l i c  c o n t r o l  over  water 

r e sources  by a we l l  informed and j u s t  a u t h o r i t y  w i l l  r e s u l t  i n  t h e i r  e f f e c t i v e  
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e l imina t ion .  When p r i v a t e  WEMs do not  e x i s t ,  w e l l  i n t e r f e r e n c e  w i l l  n o t  be a 

problem any longe r .  Likewise,  i n  areas of water use  t o  s a f e  l e v e l s  through 

p r i c i n g  po l i cy  and ,  i f  necessa ry ,  th rough q u a n t i t y  r e s t r i c t i o n s .  I n  cana l  

commands, s i m i l a r l y  i t  would ban a l l  t o g e t h e r  o r  r e s t r i c t  c a n a l  water use  n e a r  

t h e  head and a long  t h e  c a n a l s  where water t a b l e s  are l i k e l y  t o  r i se  due t o  

seepage .  By main ta in ing  p a r i t y  between c a n a l  and w e l l  water, i t  cou ld ,  i n  

t heo ry ,  e l i m i n a t e  t h e  e x i s t i n g  p re fe rence  for  cheap c a n a l  water over  ground 

water .  Thus, i n  a d d i t i o n  t o  n e u t r a l l i s i n g  a l l  t h e  harmful e f f e c t s  d i scussed  

e a r l i e r  and harness ing  t h e  b e n e f i c i a l  e f f e c t s ,  e f f e c t i v e  pub l i c  c o n t r o l  of a l l  

water  r e sources  could s u b s t a n t i a l l y  reduce  s o c i e t y ' s  inves tments  i n  WEMs and 

dra inage  systems. 

I n  s p i t e  o f  a l l  t hese  h igh ly  d e s i r a b l e  f e a t u r e s ,  few r e s e a r c h e r s  pay 

s e r i o u s  a t t e n t i o n  t o  t h e  a l t e r n a t i v e  of pub l i c  ownership and c o n t r o l  of water 

r e sources .  For one,  t h e r e  is  no gua ran tee  t h a t  t h e  l o c a l  l e v e l  bureaucracy 

under pub l i c  c o n t r o l  w i l l  e i t h e r  be e f f e c t i v e  o r  demonst ra te  t h e  s e n s i t i v i t y  

needed t o  a p p r e c i a t e  t h e  complex ques t ions  of e q u i t y  involved .  Worldwide 

exper ience  with pub l i c  systems managing major and even small i r r i g a t i o n  systems 

has  been so uniformly d i sappo in t ing  t h a t  most r easonab le  v iewpoin ts  now inc rea -  

s i n g l y  favour  d e c e n t r a l l i s a t i o n  of management and c o n t r o l  o f  water r e s o u r c e s  t o  

fa rmers  and fa rmer  groups.  The review of a r e l a t i v e l y  rare example of such an 

e f f o r t  i n  Pak i s t an  showed t h a t  t h e  e n t i r e  pub l i c  programme s u f f e r e d  from a 

v a r i e t y  of t e c h n i c a l  and a d m i n i s t r a t i v e  problems; bu t  above a l l ,  t h e  review 

concluded t h a t  " the  programme pre-supposed the  e x i s t e n c e  o f  a management 

s t r u c t u r e  and s k i l l s  t h a t  d i d  no t  e x i s t  i n  t h e  i r r i g a t i o n  bureaucracy  a t  t h a t  

t ime" (O'Mara 1984). Likewise,  whi le  small fa rmer  groups are known t o  have 

achieved  cons ide rab le  success  i n  n e u t r a l l i s i n g  l o c a l l i s e d  e x t e r n a l i t i e s  and 

i n e q u i t i e s  by reducing t r a n s a c t i o n  and ba rga in ing  c o s t s ,  i t  can n o t  be s a f e l y  

supposed t h a t  such groups w i l l  be any more c o n s i d e r a t e  than  i n d i v i d u a l  water 

u s e r s  t o  o t h e r  groups with whom they  can n o t  d i r e c t l y  r e l a t e  bu t  who might be 

a f f e c t e d  by t h e i r  a c t i o n s .  
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8 RATIONALISINC THE STRUCTURE OF PRIVATE RETURNS FROM I R R I G A T I O N :  A SECOND 

BEST ALTERNATIVE 

Thus even wi th  d e c e n t r a l l i s a t i o n ,  an imaginat ive and e f f e c t i v e  r e g u l a t o r y  

and coord ina t ing  mechanism is  needed t o  i n f l u e n c e  t h e  a c t i o n s  of m i l l i o n s  o f  

decidion makers involved.  Some obse rve r s  have cons ide red  an e l a b o r a t e  l e g a l  

framewor, d e t a i l i n g  the  s t r u c t u r e  of wa te r  r i g h t s  a s  a p o s s i b l e  a l t e r n a t i v e  t o  

work d e t a i l i n g  the  s t r u c t u r e  of water  r i g h t s  as a p o s s i b l e  a l t e r n a t i v e  t o  p u b l i c  

c o n t r o l  of water  r e source .  I n  a country the  s i z e  of I n d i a ,  with m i l l i o n s  of 

pumpers s c a t t e r e d  throughout t he  h i n t e r l a n d ,  t o  what e x t e n t  would i t  be f e a s i b l e  

t o  enforce a set  o f  laws which cha l l ange  powerful p r i v a t e  i n t e r e s t s  i s  n o t  

c e r t a i n .  More impor t an t ly ,  i n  ou r  view, the  e x i s t e n c e  of a w e l l  designed l e g a l  

framework can make maximum impact only i f  the  s t r u c t u r e  of p r i v a t e  r e t u r n s  t o  

i r r i g a t i o n  i n  d i f f e r e n t  r eg ions  i s  so  r e g u l a t e d  a s  t o  be c o n s i s t e n t  with p u b l i c  

p o l i c y  g o a l s  (Shah and Raju 1986). 

An a l t e r n a t i v e  s t r a t e g y  aiming a t  r a t i o n a l i s i n g  t h e  s t r u c t u r e  of p r i v a t e  

r e t u r n s  i n  i r r i g a t i o n  could be based on t h e  fol lowing premises:  a )  t h e  r a t e  o f  

i n c r e a s e  i n  the  populat ion of p r i v a t e  WEMs i n  a region can be r e g u l a t e d  by a 

l i c e n s i n g  p o l i c y  supported by an annual l i c e n s e  f e e  b )  t h e  ra te  of pumping by a 

c l u s t e r  of WEMs i n  a r eg ion  can be r e g u l a t e d  by in f luenc ing  the  incremental  

c o s t  of pumping mainly through t h e  p r i c i n g  of e l e c t r i c  power c )  a s t r u c t u r e  of 

i n c e n t i v e s  can be c r e a t e d  t o  i n f l u e n c e  farmer p re fe rence  towards ground ve r sus  

cana l  water  d )  i t  might even be f e a s i b l e  t o  c r e a t e  a s t r u c t u r e  of i n c e n t i v e s  t o  

induce p r i v a t e  pumpers t o  use t h e i r  s p a r e  pumping c a p a c i t y  as pure drainage 

device t o  pump ground water  i n  t o  t he  c a n a l s .  

I n  a r e a s  where a q u i f e r s  a r e  s u b s t a n t i a l  and water  t a b l e s  h i g h ,  r e c e n t  

evidence i n d i c a t e s  r a p i d  i n c r e a s e s  i n  p r i v a t e  investments  i n  modern WEMs (Dhawan 

1982).  I n  such a r e a s ,  as the  Canget ic  p l a i n s  of no r the rn  I n d i a ,  expe r i ence  has  

e s t a b l i s h e d  po l i cy  regimes which induce p r i v a t e  pumpers t o  use t h e i r  s p a r e  

c a p a c i t y  t o  s e l l  water t o  o t h e r s .  Where c o n d i t i o n s  are opportune,  h igh ly  

compe t i t i ve  water markets have emerged i n  which l a r g e  q u a n t i t y  of wa te r  is  s o l d  

a t  p r i c e s  Such c lose  t o  incremental  pumping c o s t s  (mainly of power o r  d i e s e l ) .  
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competi t ive water markets reduce g r e a t l y  t h e  i n e q u i t y  of  p r i v a t e  pumpers' 

o l i g o p o l i s t i c  access  t o  ground water r e source  because they have a powerful 

economic i n c e n t i v e  t o  s h a r e  t h i s  access  wi th  t h e  r e source  poor (Shah 1985a, 

1987b; Shah and Raju 1986) .  Recent evidence i n d i c a t e s  t h a t  t h e  behaviour of 

p r i v a t e  water s e l l e r s  is  determined i n  t h e  main by: a )  the  method used by t h e  

s t a t e  e l e c t r i c i t y  boards for  p r i c i n g  e l e c t r i c  power fo r  l i f t  i r r i g a t i o n  b )  t h e  

r o l e  played by pub l i c  tubewells  as a check on the  o l i g o p o l i s t i c  behaviour of 

p r i v a t e  pumpers and c )  a r t i f i c i a l  b a r r i e r s  on t h e  e s t ab l i shmen t  o f  new WEMs. 

Table 2 ,  presen t ing  evidence from s e v e r a l  s t a t e s  of I n d i a ,  shows t h a t  f l a t  power 

t a r i f f ,  even when high,  and i n  water stress a r e a s  produce low wa te r  p r i c e s  and 

e q u i t a b l e  access ;  on t h e  o t h e r  hand p r o - r a t a  power t a r i f  produces high water  

p r i c e s  acon ta in ing  monopoly premia even where wa te r  r e source  i s  abundant as i n  

Kheda d i s t r i c t  of  Gu ja ra t .  Indeed,  i n  a l l  p a r t s  o f  G u j a r a t ,  25 t o  60% dec reases  

i n  p r i v a t e  water  p r i c e s  were recorded soon a f t e r  t he  e l e c t r i c i t y  board r ep laced  

p r o r a t a  power t a r i f f  by p rogres s ive  f l a t  rates i n  mid 1987 i n  response t o  a 

major a g i t a t i o n  by farmers  (Shah 1 9 8 7 ~ ) .  I n  a similar manner, low, s u b s i d i s e d  

p r i c e s  charged by s t a t e  tubewells  i n  UP, Haryana and t h e  Punjab have helped t o  

con ta in  somewhat t h e  o l i g o p o l i s t i c  premia t h a t  p r i v a t e  s e l l e r s  would o the rwise  

be tempted t o  charge.  I n  Gu ja ra t ,  s ta te  tubewe l l s  charge very high water  

p r i c e s ;  i n  t he  process  most of them have been rendered unv iab le ;  b e s i d e s ,  t h e  

s t a t e  tubewells  i n  Gujarat  have had no e f f e c t  on t h e  behaviour o f  p r i v a t e  wa te r  

s e l l e r s .  

Table 3 p r e s e n t s  a framework t h a t  could be used a s  a r e g u l a t o r y  mechanism 

i n  a r e a s  with d i f f e r i n g  water r e source  p r o f i l e s .  The underlying o b j e c t i v e  is  t o  

maximise e q u i t y  i n  acces  t o  the  r e source  where i t  is  p l e n t i f u l ;  and t o  minimise 

adverse eco log ica l  e f f e c r s  i n  a r e a s  under stress with minimum damage t o  t h e  

i n t e r e s t s  o f  t he  r e source  poor.  I n  areas with water stress or t hose  prone t o  

s a l i n e  i n g r e s s ,  compet i t ive water  markets induced by f l a t  power t a r i f f  are 

l i k e l y  t o  encourage mining; i n  such areas, t h e  most e q u i t a b l e  method of  r e s t r i c -  

t i n g  withdrawals is by j u d i c i o u s  r e s t r i c t i o n s  on power supply s i n c e  high p r o r a t a  

power t a r i f f  would impose a very high c o s t  on t h e  r e source  poor who a r e  normally 
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t h e  water  buyers .  The most e q u i t a b l e  long  term s o l u t i o n  i n  t h e s e  areas, of 

cour se ,  would be t o  i n c r e a s e  a q u i f e r  recharge  ra te  and s u r f a c e  water r e sources  

through long d i s t a n c e  water t r a n s p o r t .  

Implementation of such a po l i cy  may f a c e  t h r e e  major problems: a 4 )  s i n c e  

t h e  po l i cy  is  n o t  "Pare to  s a f e "  those  who g e t  h u r t  w i l l  oppose t h e  p o l i c y .  Such 

oppos i t i on  may be p a r t i c u l a r l y  accu te  where d i f f e r e n t  power t a r i f f  o r  water 

p r i c i n g  p o l i c i e s  need t o  be followed i n  r e g i o n s  of t h e  same s ta te  b ) t h e  e x i s t i n g  

dychotomy between agencies  d e a l i n g  wi th  i r r i g a t i o n  and those  d e a l i n g  wi th  t h e  

supply and p r i c i n g  of power f o r  l i f t  i r r i g a t i o n  may need t o  be removed by 

e s t a b l i s h i n g  a u n i f i e d  water  r e source  a u t h o r i t y  i n  command of a l l  water r e sour -  

c e s  c )  a uniform l i c e n s i n g  system should  e f f e c t i v e l y  cove r  e l e c t r i c  as w e l l  as 

d i e s e l  WEMs. It needs t o  be s t r e s s e d  t h a t  t h e  p r e s e n t  l i c e n s i n g  and spac ing  

p o l i c i e s  a r e  i n e f f e c t i v e ,  mainly because they  can n o t  keep any check on d i e s e l  

WEMs. Fur the r ,  with a more e f f e c t i v e  moni tor ing  of d i e s e l  WEMs, changes i n  

power t a r i f f  can become a powerful ins t rument  of r e g u l a t i n g  t h e  behaviour  of 

p r i v a t e  WEM owners. 
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