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ABSTRACT 

Loca l i sed ,  fragmented, v i l l a g e  based ground water  marke ts ,  t h e  o f f - shoo t  of 
wide spread  d i f f u s i o n  of modern water  e x t r a c t i o n  technology i n  I n d i a ,  are far  
more pervas ive  and impor tan t  than most r e s e a r c h e r s  and p o l i c y  makers imagine. 
Due t o  t h e i r  r e spons iveness  t o  c e r t a i n  p u b l i c  p o l i c y  i n t e r v e n t i o n s ,  such  water 
markets have t h e  p o t e n t i a l  t o  become powerful i n s t rumen t s  for  e f f i c i e n t  and 
e q u i t a b l e  ground water  development. 

This  paper p r e s e n t s  an argument about how t h e  working of such markets could  
be in f luenced  and examines empi r i ca l  ev idence  i n  two markedly similar v i l l a g e s  
s e l e c t e d  from t h e  West Godavari d i s t r i c t  of Andhra Pradesh and t h e  Kheda 
d i s t r i c t  o f  Gu ja ra t .  The paper  h i g h l i g h t s  t h e  d i f f e r e n t i a l  impact of p u v l i c  
p o l i c i e s  followed by t h e  two states on t h e  terms of bus iness ;  and t h e  ou tpu t  and 
l i v e l i h o o d  i n t e n s i t i e s  of ground water  markets of t h e s e  two v i l l a g e s .  

1. INTRODUCTION 

Loca l i s ed ,  some what fragmented, v i l l a g e  based markets f o r  ground water i n  

I n d i a  a r e  f a r  more pe rvas ive  and impor tan t  i n  terms of s i z e ,  r o l e  and impl ica-  

t i o n s  than most r e s e a r c h e r s  and p o l i c y  makers concerned wi th  i r r i g a t i o n  imagine. 

I n  Gujara t  a l o n e ,  f o r  example, t h e  va lue  o f  ground wa te r  e x t r a c t e d  and used 

f o r  i r r i g a t i o n  every  yea r  is  around R s  5-6000 m i l l i o n  (1) and between 40-60% of 

ground water  e x t r a c t e d  is s o l d  mostly t o  t h e  r e source  poor fa rmers  wi thou t  t h e i r  

own means t o  g a i n  d i r e c t  a c c e s s  t o  t h i s  p rec ious  r e source .  In f luenc ing  t h e  

terms a t  which ground wa te r  bus iness  is  conducted can prove t o  be an  impor tan t  

a r e a  of pub l i c  po l i cy .  I n  c o n t r a s t ,  e x i s t i n g  t h i n k i n g  about ground water 

development is  excess ive ly  concerned wi th  promoting and r e g u l a t i n g  inves tment  i n  

modern Water Ex t rac t ion  Mechanisms (WEMs) as t h e  s o l e  ins t rument  o f  ach iev ing  

e q u i t y  and e f f i c i e n c y  i n  t h e  use of  a r e source  which is  t o  command i n c r e a s i n g  

importance i n  t h e  yea r s  t o  come. 

A major p o l i c y  i s s u e  t h a t  has concerned those  d e a l i n g  wi th  ground water  
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development has 

of WEM 

u n l i k e l y  t h a t  t he  s c a l e  b i a s  observed i n  p r i v a t e  ownership of  WEMs w i l l ,  i n  

f u t u r e ,  d e c l i n e  except  throught  a r a d i c a l  reform i n  the  s t r u c t u r e  of wa te r  

r i g h t s .  However, due t o  the  ope ra t ion  of l o c a l l i s e d  wa te r  markets ,  s u b s t a n t i a l  

p ropor t ion  of the t o t a l  b e n e f i t s  gene ra t ed  by p r i v a t e  investment i n  WEM accrue 

t o  the  r e source  poor non-WEM owning farmers  and even t h e  l a n d l e s s ;  t h i s  propor- 

t i o n  tends t o  i n c r e a s e  as t h e  water markets become more " e f f i c i e n t "  and the gap 

between t h e  incremental  pumping c o s t s  and water p r i c e s  d e c l i n e s  (Shah 1985). 

From economic theo ry ,  we can i n f e r  t h a t  each of a group of p r o f i t  maximisinf 

wa te r  s e l l e r s  w i l l  s e l l  water  a p r i c e  w such t h a t  

a r i s e n  from the  h igh ly  skewed d i s t r i b u t i o n  of p r i v a t e  ownership 

and t h e  unequal access  t o  t h i s  p rec ious  common p r o p e r t y  r e source .  It  i s  

(1) w = (e/e-l)c --------------- 

where e and c denote r e s p e c t i v e l y  t h e  p r i c e  e l a s t i c i t y  of demand and inc remen ta l  

pumping c o s t  f ac ing  the s e l l e r .  ( e / e -1 )  i s  a measure of t h e  monopoly power 

enjoyed by a s e l l e r .  Empir ical  s t u d i e s  r e v e a l  a number of f a c t o r s  t h a t  may 

in f luence  t h e  e x t e n t  of monopoly power enjoyed by water s e l l e r s  i n  d i f f e r e n t  

r eg ions  as shown i n  Table 0. 

These i n f e r e n c e s  imply t h a t  t h e  economic behaviour of the  9 m i l l i o n  p r i v a t e  

pumpers i n  I n d i a  can be in f luenced  by us ing  a m i x  of s e v e r a l  p u b l i c  p o l i c y  

in s t rumen t s  aimed a t  a f f e c t i n g  e i t h e r  t h e  monopoly power of water sel lers  ( e / e -  

1) o r  the  incremental  pumping c o s t s  f a c i n g  them ( c )  o r  both.  They a l s o  imply 

t h a t  many of the  p o l i c i e s  i n  f o r c e  have powerful e f f i c i e n c y  and e q u i t y  e f f e c t s  

ope ra t ing  through t h e  markets which the  p o l i c y  makers have not  recognised (Shah 

1987).  

2 PROFILE OF THE VILLAGES STUDIED 

The f i e l d  work r e s u l t s  desc r ibed  i n  t h i s  paper  a t tempt  t o  exp lo re  some of 

t h e s e  hypotheses on the  b a s i s  of i n t e n s i v e  f i e l d  s tudy of two v i l l a g e s  and a l s o  

by drawing upon t h e  work done by o t h e r  r e s e a r c h e r s .  The v i l l a g e s  from Andhra 

Pradesh and Gujarat  s e l e c t e d  for  t h i s  purpose a r e  comparable i n  t h a t  a )  both 

have abundant continuous a q u i f e r s  l o c a t e d  a t  a depth of 14-18 meters  and 
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c o n s t a n t l y  recharged  by c a n a l s  and/or r i v e r s  b )  bo th  have cana l  i r r i g a t i o n  

a v a i l a b l e  t o  a few of t h e  fa rmers  c )  bo th  have h igh ly  developed ground water  

markets w i th  powerful impact on t h e i r  a g r i c u l t u r a l  economies d )  both have 

i r r i g a t i o n  induced 

Table 0 

Key de terminants  of monopoly power i n  ground wa te r  markets 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Low monopoly power High monopoly power 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a )  High and s t a b l e  r a i n f a l l  

b )  Abundant a q u i f e r  c l o s e  t o  the  s u r f a c e  

c )  Low c o s t  of WEM i n s t a l l a t i o n  

d )  High WEM d e n s i t y  

e )  No spac ing / l i cens ing  norms 

f )  Crops us ing  l a r g e  q u a n t i t y  of water  

g )  E f f i c i e n t  s t a t e  tubewel l s ;  access  t o  

cana l  water ;  access  t o  e l e c t r i c  power 

h )  Use of l i n e d  water conveyence system 

t o  i r r i g a t e  d i s t a n t  farms 

......................................... 

a )  Low and e r r a t i c  r a i n f a l l  

b )  High depth  t o  t h e  water t a b l e  

c )  High c a p i t a l  c o s t  of WEM i n s t a l l a -  

t i o n  

d )  Low WEM d e n s i t y  

e )  S t r i n g e n t  spac ing / l i cens ing  norms 

f )  Crops us ing  small q u a n t i t y  of wa te r  

g) No cana l  water; none o r  i n e f f i c i e n t  

l y  managed s ta te  tubewe l l s ;  no e l e c  

t r i c i t y  

h )  Use o f  un l ined  f i e l d  channe l s  f o r  

t r a n s p o r t i n g  water  t o  d i s t a n t  farms 

cash-crop o r i e n t a t i o n  i n  farming f a c i l i t a t e d ,  i n  both  c a s e s ,  by t h e  p rox imi ty  t o  

well-developed market c e n t r e s ,  and e )  bo th  a r e  l o c a t e d  i n  d i s t r i c t s  which are 

among t h e  more prosperous  ones of t h e i r  r e s p e c t i v e  s t a t e s .  The major d i f f e r e n -  

c e s  between t h e  two v i l l a g e  a r e  two: a )  Anklav i n  Kheda d i s t r i c t  o f  Gu ja ra t  i s  

n e a r l y  f i v e  t imes  as l a r g e  as Pandalapar ru  (Dist: West Godavari ,  s ta te :  Andhra 

Pradesh)  i n  terms of popu la t ion ,  number of households and farm l a n d s  and b )  t h e  

Anklav fa rmers  have p r e f e r r e d  t o  e s t a b l i s h  150-180 f e e t  deep tube  wells t o  

secu re  a high d i scha rge  r a t e  of 75-100000 l i t r e s / h o u r  where a s  t h e  Pandalapar ru  

fa rmers  g e t  modest d i scha rge  rates a t  50-60 f e e t  u s ing  a somewhat inexpens ive  
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device c a l l e d  " f i l t e r  po in t " .  

Pandalaparru has  85 f i l t e r p o i n t s  ( o r  shal low t u b e w e l l s ) ;  each c o n s i s t s  o f  

40-45 f e e t  long pipe i n s e r t e d  i n  t o  t h e  ground and covered by 18 f e e t  long 

s c r e e n s  which prevent  t h e  sandy s o i l  from clogging the  p ipe .  Although t h e  

recharge t o  the  a q u i f e r  from r i v e r  Godavari and t h e  Pandyala cana l  has  been 

s u b s t a n t i a l ,  water t a b l e  has  f a l l e n  by about 10-15 f e e t  over  t h e  p a s t  20 

yea r s .  Over the  p a s t  t h r e e  yea r s  t h e  Ground Water Department has  dec la red  t h e  

a r e a  "grey" and issuance of  f u r t h e r  e l e c t r i c i t y  connect ions has  been cons ide ra -  

b l y  slowed down except  r e p o r t e d l y  t o  those  who can o f f e r  s u b s t a n t i a l  u n o f f i c i a l  

premium ( o f  upto Rs. 10000 p e r  connect ion)  2 . I n  Anklav, t he  i n s t a l l i n g  of a 

deep tubewe l l ,  b igger  motor,  c o n s t r u c t i o n  of  a pacca shed and l ay ing  of under- 

ground p i p e l i n e s  t o  convey water t y p i c a l l y  r e s u l t  i n  s u b s t a n t i a l l y  h ighe r  

investment p e r  WEM than i n  Pandalaparru.  Here, t o o ,  s i t i n g  r e g u l a t i o n s  make i t  

somewhat d i f f i c u l t  f o r  p o t e n t i a l  W E M  owners t o  i n s t a l l  e l e c t r i c  WEMs. However, 

Anklav has  two s t a t e  tube wells and t h r e e  panchayat tubewells  w i th  f a i r l y  l a r g e  

p o t e n t i a l  commands t o  supplement ground water i r r i g a t i o n  provided by p r i v a t e  WEM 

owners. 

Both t h e  v i l l a g e s  have 30 year  o l d  h i s t o r y  of ground water i r r i g a t i o n  as  

a l s o  of water  t r a n s a c t i o n s  amongst farmers .  I n  Pandalaparru t h e  choice o f  

motive power f o r  l i f t i n g  ground water  has  been d i c t a t e d  l a r g e l y  by t h e  compara- 

t i v e  economics o f  u s ing  d i e s e l  v / s  e l e c t r i c i t y  f o r  pumping. I n  1975, f o r  

example, when the  p r o r a t a  p r i c e  of power was r a i s e d  t o  R s .  0.16 p e r  u n i t ,  many 

farmers  switched t o  d i e s e l  eng ines ;  l a t e r  i n  1982, as t h e  Telugu Desam Govern- 

ment switched from the  p r o r a t a  power charge of Rs 50 p e r  hp p e r  year ,  many 

owners of d i e s e l  WEMs decommissioned t h e i r  d i e s e l  eng ines  and began t o  buy water  

from those with e l e c t r i c  WEMs. I n  Anklav, on t h e  o t h e r  hand, t h e  t o t a l  absence 

of d i e s e l  WEMs i s  exp la ined  mainly i n  terms of  t h e  high d i scha rge  r a t e s  ob ta ined  

2 .  Areas where less than 65% of  known ground water  p o t e n t i a l  is developed are 

c a t e r g o r i s e d  as "white" areas; those  where 65-805 i s  developed are c a l l e d  

"grey";  and those with ove r  80% developed are c a l l e d  "dark".  
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through greater draw-down and long hours of operation per year, f o r  both of 

which electric submersible turbine motors are believed to be more suitable and 

efficient ( 2 ) .  

In Pandalaparru, introduction of irrigation during the 60s and 70s brought 

about major changes and diversification in the cropping pattern from rainfed 

paddy and maize in favour of lucrative water loving perennial crops like banana 

and sugarcane and to double cropping of land on a major scale. In Anklav, on 

the other hand, tobacco-cotton which have always been a preferred crop mix gave 

way to sugarcane-banana-paddy combination during the 1970s; but the primacy of 

tobacco-cotton came to be reestablished in more recent years mainly in response 

to, we believe, the changing economics of ground water irrigation. 

Table 1 shows the enormous difference in the investmentes involved in 

two villages. 

The substantial investments made by Anklav farmers in pipelines indicates a 

strong economic incentive to a) reduce seepage losses and power cost and b) be 

able to sell water to more and distant farmers. The private rate of return on 

ground water irrigation for a sample of WEM owners drawn from the 

Table 1 

Investments in WEMs: Pandalaparru and Anklav 

Average Investment Pandalaparru Anklav electric 

(Rs/WEM) in electric diesel 

1. Well construction 847 2253 34104 

2. Pumping plants 3742 3057 28098 

- 16400 3. Pipelines 2769 

4.  Total 7358 5310 88602 

5.  Average depth of well 60 feet 60 feet 160 feet 

6. Average hp/WEM 7.54 6.0 21.5 

7 .  Sample size 13 7 26 
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of  around R s  0.80 (December 1986) per  kWh i n  Pandalapar ru ,on  t h e  o t h e r  hand, 

e l e c t r i c  WEM owners pay a f l a t  r a t e  f o r  power l i n k e d  t o  t h e  hp and ,  t h e r e f o r e ,  

charge  f o r  water  on t h e  b a s i s  of c rop  a c r e  i r r i g a t i o n  r a t h e r  than  on t h e  b a s i s  

of a c t u a l  power o r  water  used .  A s  a r e s u l t ,  inves tments  i n  p i p e l i n e s  are 

uneconomic and, t h e r e f o r e ,  l e s s  a r e  made. 

> 

Table 2 

Land hold ing  p r o f i l e  o f  WEM owners and water buyers  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Land hold ing  Pandalapar ru  Anklav 

c a t e g o r i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( a c r e s )  Well owners Water buyers  Well owners Water buyers  

No Average No Average No Average No Average 

in own in own in own in own 

sample l and  sample l a n d  sample l and  sample l a n d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0-2.5 7 1.1 

(1.29 

2.5-5.0 11 3.15 

(1.85 

6.32 5.0-10.0 11 

10+ 5 

T o t a l  34 

56 1.47 

(1 .2 )  * 

11 1.62 4 

( 2 . 0 )  

6 3.91 10 

(3.17) 

- - 12 

1.86 

25.2 

3.2) 

6.99 72 1.72 26 

61 1.31 

(1 .02 )  

3.36 45 3.88 

(2.9)  (1 .6 )  

3.91 9 5.94 

(4 .7 )  (1 .87)  

18 - - 

( 7 . 4 )  

11.67 115 2.64 

________________________________________---------------------------------------- 

* Figures  i n  pa ren theses  i n d i c a t e  average  number o f  p a r c e l s  p e r  l a n d  ho ld ing .  

The r e l a t i v e l y  high inves tment  r e q u i r e d  i n  WEM es t ab l i shmen t  e x p l a i n s  t h e  

s t r o n g  s c a l e  b i a s  i n  WEM ownership i n  Anklav (Tab le  2 ) ;  22 o u t  o f  26 WEM owners 

i n  Anklav a r e  medium and l a r g e  ho lde r s .  I n  Panda lapa r ru ,  i n  c o n t r a s t ,  where 

c a p i t a l  requi rements  a r e  low, h a l f  o f  t h e  WEM owners a r e  small and marginal 



447 

fa rmers .  The p r o f i l e  of t h e  water buyers  i s ,  however, q u i t e  comparable dominated 

as i t  is ,  by marginal and small fa rmers  i n  both t h e  v i l l a g e s .  

The f i g u r e s  i n  pa ran theses  i n  Table 2 a l s o  show t h a t  t h e  ho ld ings  of t h e  

s e l l e r s  a r e ,  i n  g e n e r a l ,  f a r  more fragmented i n  Anklav than  i n  Pandalapar ru ;  as 

a r e s u l t  many s e l l e r s  of water i n  Anklav a r e  a l s o  buyers  i n  those  of t h e i r  

p a r c e l s  where they do not  have WEMs. A few l a r g e  fa rmers  i n  Panda lapa r ru ,  on 

t h e  o t h e r  hand, have put  up WEMs i n  2 o r  3 p a r c e l s  because t h e  c o s t  of doing so 

a r e  nowhere as high as i n  Anklav. 

Out of 85 owners of WEMs i n  Pandalapar ru ,  a few d i d  n o t  have s u r p l u s  

pumping c a p a c i t y ;  however, t h e r e  were many who wanted t o  s e l l  bu t  cou ld  no t  do 

so f o r  t h e  want of buyers.  On an average ,  a s e l l e r  s u p p l i e d  water t o  2 .6  buyers  

i n  a d d i t i o n  t o  i r r i g a t i n g  h i s  own l and ;  a l a r g e  fa rmer  s e l l e r  s e rved  more buyers  

bu t  smal l  and marginal farmer s e l l e r s  i r r i g a t e d  more of t h e  buyers '  l and .  

I n  Anklav, a l l  owners of WEMs s e l l  water; each s e l l e r  s e r v e s  an average  of 16 

buyers most of whom a r e  marginal and small fa rmers .  However, t h e  number of 

buyers se rved  and a c r e s  of buyers '  l and  i r r i g a t e d  p e r  every  R s  10,000 of 

o r i g i n a l  investment i n  WEMs are no t  very  d i f f e r e n t  i n  t h e  two v i l l a g e s .  Because 

of t h e  high i n i t i a l  c a p i t a l  requi rement ,  s e v e r a l  WEMs i n  Anklav are owned 

j o i n t l y  by groups ("water companies") who i s s u e  p r i n t e d  r e c e i p t s  and 

manage t h e i r  ope ra t ions  q u i t e  p r o f e s s i o n a l l y .  Accounts are kep t  of a l l  t h e  

t r a n s a c t i o n s  (which must be q u i t e  compl ica ted  because one such company s e l l s  

wa te r  t o  over  150 buye r s ) .  Some companies provide  f r e e  water  t o  p a r t n e r s ;  some 

o t h e r s  charge them f u l l  p r i c e  and s h a r e  t h e  p r o f i t s  among p a r t n e r s  a t  t h e  yea r  

end. 

Anklav has  a t r u e l y  massive ground water bus iness .  The 26 p r i v a t e  s e l l e r s  

provide  nea r ly  1100 a c r e  seasons  of i r r i g a t i o n  t o  some 5 t h  of t h e  farm l a n d s  of 

t h e  v i l l a g e  through the  enormous and complex network of p r i v a t e l y  l a i d  under- 

ground p i p e l i n e s .  34 Pandalaparru s e l l e r s  t o o  i r r i g a t e  roughly  a f i f t h  of 

t h e  v i l l a g e ' s  farm land .  However, t h e  d i f f e r e n c e s  between t h e  two s i t u a t i o n s  

a r e  g r e a t  as shown i n  Table  3.  The most impor tan t  d i f f e r e n c e  between t h e  two 

v i l l a g e s  i s  t h a t  t he  average c o s t  of i r r i g a t i o n  p e r  a c r e  season f o r  t h e  buyers  

The 
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of Anklav (Rs 681) is  ove r  four t imes as high as i t  s Pandalaparru (Rs 169); 

t h e  average p r i c e  p e r  hour of water supp l i ed  i n  Anklav i s  n e a r l y  

8 t imes as high a8 i t  is i n  Pandalaparru ( R s  3.04); t h e  average p r i c e  p e r  hp 

hour i n  Anklav ( R s .  0.34/hp h o u r ) .  Na tu ra l ly ,  an average Anklav s e l l e r  ea rns  a 

g r o s s  revenue of nea r ly  Rs 30000 p e r  yea r  j u s t  from sale of water enough t o  pay 

back the  o r i g i n a l  investment i n  a l i t t l e  ove r  3 yea r s .  

Rs 25.2/hour) 

I n  comparison, i n  Pandalaparru an average s e l l e r  g r o s s e s  a modest Rs 1370 

wi th  a pay back of some 5-6 yea r s .  

Table 3 

Summary i n d i c a t o r s  of t h e  working of ground water markets 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. No, of s e l l e r s  sampled 

2. Average number of buyers  p e r  s e l l e r  

3. Average season a c r e s  of buyers land i r r i g a t e d  p e r  

s e l l e r  ( a c r e s )  

4. Average hours of water used by buyers p e r  a c r e  

5. Weighted average c o s t  o f  i r r i g a t i o n  t o  buyers:  

( a )  Rs/acre 

( b )  Rs/hour of pumping 

( c )  Rs/hp hour 

6. Cost t o  the  buyer of i r r i g a t i n g :  

( a )  Sugarcane and banana (Rs/acre  ) 

( b )  Kharif  paddy (Rs /ac re )  

( c )  Rabi/summer paddy (Rs /ac re )  

Pandalaparru 

34 

2.6 

7 . 8  

56 

169 

3.04 

0.34 

446 

221 

285 

Anklav 

26 

15.6 

43.6 

27 

681 

25.2 

1.28 

3714 

509 

772 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The e x t r a o r d i n a r i l y  high water s a l e s  - i n  terms acres seasons ,  hours  and 

va lue  - WEN owners i n  r e l a t i o n  t o  Pandalaparru s e l l e r s  a r e  exp la ined  

by the  sma l l e r  populat ion of WEMs i n  r e l a t i o n  t o  i r r i g a b l e  l a n d ,  by s u b s t a n t i a l  

investments  i n  p i p e l i n e s  made by W E M  owners and by t h e  p r e s s u r e  on them t o  

g e n e r a t e  su rp luses  t o  cover t h e i r  r e l a t i v e l y  h igh  overheads w i t h  such a heavy 

by Anklav 
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average pumping c o s t  of Rs 20.2/h. 

Table 4 

Re la t ionsh ip  between average pumping c o s t  and c a p a c i t y  u t i l i s a t i o n  

(Rs/hour o f  pumping) 

1) Pandalaparru ( e l e c t r i c )  

a )  Average c o s t  

b )  P r i ce  charged 

2 )  Pandalaparru ( d i e s e l )  

a )  Average c o s t  

b )  P r i c e  charged 

3 )  Anklav ( e l e c t r i c )  

a )  Average c o s t  

b )  P r i ce  charged 

0-1000 

hours/year 

4.13 

4.53 

6.76 

7.84 

27.03 

24.95 

1000-2000 

hours/year 

2.30 

3.66 

5.79 

8.11 

22.2 

26.3 

2000-3000 

hours/year  

1.87 

2.55 

6.24 

7.53 

14.5 

25.6 

3000 + 

hours/year  

14.9 

24.6 

On the  o t h e r  hand, evidence c o l l e c t e d  by Copestake (1986) from t h e  water  

s ca rce  Madurai d i s t r i c t  i n  Talminadu showed water se l lers  enjoying h igh  monopoly 

power charging a p r i c e  2.8-3.4 t imes t h e  incremental  pumping c o s t s .  Table 5 
p resen t s  an a r r a y  of  p r i c e s  charged by s e l l e r s  i n  water  markets i n  d i f f e r e n t  

r eg ions  of I n d i a .  Notably,  s e l l e r s  using 5-7.5 hp d i e s e l  engines  f o r  pumping 

charge enormously d i f f e r e n t  p r i c e s  i n  d i f f e r e n t  r eg ions  but  t h e i r  c o s t s  can no t  

d i f f e r  a l l  t h a t  much. The only f a c t o r  t h a t  can exp la in  such p r i c e  d i f f e r e n c e s  

thus  a r e  the  incremental  ( n o t  average)  c o s t s  f a c i n g  them. 

Thus owners of e l e c t r i f i e d  tubewells  i n  Gujarat  Lharge so much h ighe r  

p r i c e s  than those i n  o t h e r  s t a t e s  p r imar i ly  because t h e  Gujarat  s e l l e r s  pay f o r  

power on a p r o r a t a  b a s i s  awhile ,  i n  a l l  o t h e r  s t a t e s ,  water s e l l e r s  pay f o r  

power an annual f l a t  r a t e  which reduces incremental  power c o s t  t o  zero.  

S i g n i f i c a n t l y ,  i n  case  of both t h e  groups - t he  d i e s e l  W E M  owners i n  

Pandalaparru and e l e c t r i c  WEM owners of  Anklav who i n c u r  p o s i t i v e  incremental  

power/fuel c o s t  - p r o f i t  rate ( p r o f i t / h o u r )  is  higher  than for  a l l  o t h e r  groups 

with zero incremental  power c o s t .  Th i s  is what should be expected s i n c e  i f  we 
s u b s t i t u t e  w = ( e / e - l ) c  i n  t o  a s e l l e r ' s  p r o f i t  func t ion .  
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Table 5 

Relat ionship between sa le  p r i c e  o f  water. monopoly power and incremental cos t :  A hypothesis 
and evidence from f i e l d  

Locat ion Monopoly power Sale p r i c e  of ground water i n  areas w i th  

Low incremental cost  High incremental cost  
o f  water ex t rac t i on  o f  water ex t rac t i on  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Pandalaparru West Godg very low Rs 2.9-3/hour Rs 7.5/hour 

va r i .  Dt Andhra Pradesh E l e c t r i c :  5-7.5 hp D iese l :  7.5 
(Shah 8 Raju 1986) F l a t  t a r i f f :  Rs 48/hp/yr 

2. Meerut, Western Punjab. Up and low Rs 4-6/hour Rs 8-l0/hour 

( J a i r a t h  1983). D Prasad E l e c t r i c  5 hp D iese l  5 hp 

e t  a l . :  1985 F l a t  t a r i f f :  Punjab 
Rs 180/hp/year 
UP: Rs 26O/hp/year 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. Par ts  o f  Eastern 8 Cen- low Rs 6-7/hour Rs IO-I2/hour 

t r a l  UP. Bihar (Kr ispa- E l e c t r i c :  5 hp Diesel :  5 hp 

shankar: 1987) Chambers 8 F l a t  t a r i f f :  Punjab Rs 
Joshi 1983 180/hp/yr B ihar  Rs 145/hp/yr 

4. Thasra ta luka  i n  Kheda d i s  

t r i c t  the  head of the MRBC 
(Shah 8 Raju 1986) 

low Rs l5 jhou r  

D iese l  7.5 hp 
E l e c t r i c :  21 hp 

Prora ta  t a r i f f  Rs 0.7 

7. Par ts  o f  Panchmahal. Dt. h igh 
i n  Gujarat  (Shah 1985) 

Rs 16-18/hour 
D iese l  5 hp 
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Table 6 

Determinants of water p r i c e s  

Monopoly Incrementa l  c o s t  

power LOW HIGH 

Water p r i c e :  very  low 
Dependabi l i ty :  h igh  

West Godawari ( e l e c t r i c )  
Punjab, UP, Haryana 
( e l e c t r i c )  

LOW Adequacy: high 

Water p r i c e :  high 
Dependabi l i ty :  high 
Adequacy : high 
West Godawari ( d i e s e l )  
Northern Kheda ( e l e c t r i c )  
UP, Punjab ,  Haryana ( d i e s e l )  

Water p r i c e :  moderately high Water p r i c e :  very  h igh  
Dependabi l i ty :  moderately h igh  Dependabi l i ty :  low 

Madurai, Karimnagar ( e l e c t r i c )  Gu ja ra t  ( e l e c t r i c ) ,  Madurai, 
HIGH Adequacy: moderately high Adequacy: low 

Karimnagar ( d i e s e l )  

c = w.H-cH-F ( 2 )  

wi th  c and H denot ing  t o t a l  p r o f i t  and hours  of o p e r a t i o n  pe r  yea r  r e s p e c t i v e l y  

and F denot ing  fiwed c o s t s ,  then  we can write p r o f i t  ra te  
c/H = c/(e-1)-F/H ( 3 )  

D i f f e r e n t i a t i n g  t h i s  p r o f i t  r a t e  f u n c t i o n  wi th  r e s p e c t o  t o  c ,  we g e t  

d (c /H) /dc  = l / ( e - l )  ( 4 )  
which impl i e s  t h a t  f o r  every  rupee i n c r e a s e  i n  t h e  c o s t  of d i e s e l  or p r o r a t a  

power t a r i f f  p e r  hour,  s e l l e r s '  p r o f i t  p e r  hour would i n c r e a s e  by l/e-1. Only 

i n  t h e  u n l i k e l y  c o n i t i o n s  of e = 1 w i l l  t h e  i n c r e a s e  i n  pe i ce  be equa l  t o  

i n c r e a s e  i n  c o s t .  I n  Anklav, for  example, where we e s t ima ted  e t o  be 1 .86 ,  

every  one rupee inc rease  i n  t h e  p r o r a t a  power p r i c e  p e r  hour would i n c r e a s e  

p r o f i t  rate by R s  2.14; i n  Madurai, where e i s  c l o s e r  t o  u n i t y ,  a rupee  i n c r e a s e  

i n  d i e s e l  cos t /hour  would induce  t h e  s e l l e r  t o  i n c r e a s e  water  p r i c e  by R s  

2 .70  p e r  hour. Fu r the r ,  even i f  d i e s e l  and e l e c t r i c  WEMs f aced  t h e  same demand 

cond i t ions  and average c o s t s ,  t h e  la t ter  would t h y s  always s e l l  a t  a lower p r i c e  

than  the  former i f  e l e c t r i c i t y  was charged for  on f l a t  r a t e s .  By t h e  same 

token ,  i f  f l a t  power charges  a r e  inc reased  modera te ly ,  they  would s e r v e  t o  

reduce  s e l l e r s '  monopoly power by p r e s s u r i n g  them t o  s e l l  more t o  cover  h ighe r  

f i x e d  c o s t s .  I n  c o n t r a s t ,  when p r o r a t a  power t a r i f f s  are i nc reased  by a g iven  

p ropor t ion ,  s e l l e r s  tend  t o  pu t  up sale p r i c e s  by t h e  same p r o p o r t i o n  and ,  i n  
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e f f e c t ,  expand t h e i r  monopoly s u r p l u s  cons ide rab ly .  From equa t ion  ( l ) ,  by 

d i f f e r e n t i a t i o n  we can w r i t e  

dw/dc = e/e-1 ( 5 )  
and the  e l a s t i c i t y  of w w i th  r e s p e c t  t o  c as 
dw/dc . c/w = e / ( e - l )  . w/c = 1 ( 6 )  
Since w/c = ( e - l ) / e .  Empir ical  imp l i ca t ions  o f  t h i s  r e l a t i o n s h i p  is e v i d e n t  

from the r a p i d l y  inc reas ing  p r o f i t  r a t e  i n  Anklav a r e a  ove r  t h e  p a s t  decade as 

shown i n  F igu re  1. 

Water  p r i c e  and 

power cost  
(Rs/hour prorata) 

2 5  1 
1 

P r i c e  o f  w a t e r  
( R s / h o u r )  

P r o f i t  r a t e / h o u r  Allll 
power c o s t  

L . . . , . , . . , , . , , , 
14 75 76 77 70 79 00 01 02 a3 84 85 86 07 

Y e a r  

Figure  1 . -  Re la t ionsh ip  between p r o r a t a  power cos t /hour  and market p r i c e  of 

ground water  Anklav area. 

3 IMPACT OF WATER MARKETS 

The e f f e c t s  of the  water  markets on the  well owners i n  both the  v i l l a g e s  

have been e n t i r e l y  b e n e f i c i a l ;  t h e  Pandalaparru and Anklav wel l  owners could 

pump 1.5 and 4 .5  t imes more water  r e s p e c t i v e l y  than they would have i n  the  

absence of t he  market;  as a r e s u l t ,  c a p a c i t y  y t i l i s a t i o n  o f  t h e  wells has  been 

b e t t e r  and the  economics of  investment i n  wells more favourable .  From t h e  

s o c i a l  p o i n t  of view t o o ,  water markets have c r e a t e d  s u b s t a n t i a l  s o c i a l  b e n e f i t s  

by reducing t h e  s o c i e t y ' s  investments  i n  water l i f t i n g  c a p a c i t y .  

Buyers of water  are,  however, more important  b e n e f i c i a l i e s ;  t h e i r  ga in  has  

s i g n i f i c a n t  e q u i t y  dimension s i n c e  most of them would n o t  a f f o r d  t h e i r  own 

w e l l s .  Buyers of Pandalaparru have b e n e f i t t e d  much more than those  of Anklav. 

I n  Pandalaparru,  low water  p r i c e s  and i n t e n s e  competi t ion among s e l l e r s  have 

ensured t h a t  r e source  poor buyers have t h e  access  t o  t h e  same en te rp r i se t echno-  

logy op t ion  as we l l  owners have; t h e  d i f f e r e n c e s  between the  two groups i n  

cropping p a t t e r n ,  i n p u t  use and y i e l d  l e v e l s  were found t o  be i n s i g n i f i c a n t  and 
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t h e  o v e r a l l  cropping i n t e n s i t y  i n  t h e  v i l l a g e  was as h igh  as 280%. 

According t o  the  buyers  of Pandalapar ru ,  t h e s e  b e n e f i t s  have i n c r e a s e d  

g r e a t l y  s i n c e  the  Telugu Desam government changed t h e  method of power p r i c i n g  

from a p r o r a t a  r a t e  of Rs 0.16/kwh t o  a f l a t  r a t e  of R s  5/hp/month i n  October 

1982. Table 7 shows, i n  t h e  b a s i s  of t h e  buyers '  r e c a l l ,  t h e  change i n  t h e  c rop  

p a t t e r n  and i n c r e a s e  i n  a r e a  supp l i ed  wi th  purchased i r r i g a t i o n  s i n c e  1981-82. 

The maximum i n c r e a s e  has been recorded  i n  annual c rops  l i k e  sugarcane  and banana 

cons idered  very l u c r a t i v e  by t h e  fa rmers ,  summer c rops  of groundnut and maize 

seem t o  have ga ined  a t  t h e  expense of some r a b i  c rops .  

The swi t ch  t o  f l a t  power t a r i f f  i n  Andhra Pradesh a l s o  l e d  t o  cons ide rab ly  

inc reased  demand f o r  farm l abour  i n  Pandalapar ru .  Off season wage rates are 

be le ived  t o  have inc reased  from Rs 8-10 i n  1982 t o  Rs 15-20 and peak season  wage 

r a t e s  have inc reased  from R s  17-20/day i n  1982 t o  as h igh  as Rs 25-30/day. 

Table 7 
Inc rease  i n  area i r r i g a t e d  wi th  purchased water a f t e r  t h e  i n t r o d u c t i o n  of f l a t  

power t a r i f f  i n  October 1982: Pandalapar ru  
----------------________________________---------------------------------------- 

1981 -82 1984-85 %change 

( a c r e s  ) ( a c r e s )  

1. Area under Annual c rops  

(Sugarcane, banana, e t c . )  24.54 58.34 137.7 
2 .  Area under Kharif  c rops  82.80 98.21 18 .6  

3 .  Area under Rabi c rops  51.30 37.85 -26.2 

4 .  Area under Summer c rops  2.50 11.75 370 

5 .  Season a c r e s  i r r i g a t e d  210.2 322.83 53.6 

The ZOO l a n d l e s s  f a m i l i e s  of t h e  v i l l a g e  dependant s o l e l y  on farm labour  

have found i t  d i f f i c u l t  t o  cope up wi th  t h e  expanded work o p p o r t u n i t i e s  and as a 

r e s u l t ,  i n  t he  las t  two y e a r s ,  o u t s i d e  l abour  has  been coming t o  t h e  v i l l a g e  f o r  

4-6 months eve ry  yea r .  The i n c r e a s e s  i n  c ropping  i n t e n s i t y  have r ende red  farm 

work loads  more cont inous  and thus  reduced g r e a t l y  t h e  seasona l  d e c l i n e  i n  work 

o p p o r t u n i t i e s  f o r  t h e  l a n d l e s s .  I n  o v e r a l l  t e rms ,  t hus  t h e  low c o s t  ground 

water  economy of Pandalapar ru  has  been i n t e n s i v e  i n  bo th  farm ou tpu t  as w e l l  as 
l i v e l i h o o d s  of t he  poor.  

I n  Anklav, i n  c o n t r a s t ,  t he  d i f f e r e n c e s  between buyers  and sellers i n  

e n t e r p r i s e  cho ices ,  i npu t  u s e ,  y i e l d  r a t e s ,  e t c  are of a much h i g h e r  o r d e r .  

Here, t h e  average f e r t i l i s e r  use  by t h e  buyers  is  less than  a f i f t h  of t h e  very  

h igh  amounts t h a t  s e l l e r s  u se ;  t h e i r  u se  of water  ( i n  Kharif  and annual  c r o p s )  

i s  30% lower than  s e l l e s ;  and the  average  c rop  y i e l d s  t h a t  buyers  o b t a i n ,  a r e  

on ly  50-60% of t h e  y i e l d s  t h a t  t h e  s e l l e r s  o b t a i n .  If we use  ou r  ear l ier  
d e f i n i t i o n  of a c r e  season ,  then  the  c ropping  i n t e n s i t y  works o u t  t o  208% for  
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s e l l e r s  and 193% for  buyers .  These f i g u r e s  concea l  t h e  g r e a t e r  d i f f e r e n c e s  i n  

t h e  r o l e  t h a t  purchased i r r i g a t i o n  p l ayes  i n  t h e  economics of farming as 

shown i n  Table  8. Anklav buyers '  main d i sadvan tage  is  low g r o s s  va lue  of ou tpu t  

pe r  a c r e  exp la ined ,  i n  t h e  main, by t h e  cho ice  of less l u c r a t i v e  c rops  and low 

f e r t i l i s e r  use  both induced ,  at l e a s t  i n  p a r t ,  by h igh  inc remen ta l  c o s t  of 

i r r i g a t i o n  wi th  purchased groundwater.  

Table 8 
Economics of i r r i g a t i o n  wi th  purchased ground water :  

Pandalapar ru  and Anklav* 

Pandalapar ru  Anklav 

S e l l e r s  Buyers S e l l e r s  Buyers 

1. Average va lue  of ou tpu t / ac re  ( R s )  7986 7302 5428 2620 

2. Average c o s t  of i r r i g a t i o n  (Rs) 195 340 380 723 

( 3 2 6 ) +  (619 1 
3. Cost of i r r i g a t i o n  as % of va lue  2.44 4.7 7.0 27.6 

of ou tpu t  (4.1) ( 1 1 . 4 )  

These f i g u r e s  r e p r e s e n t  t h e  e n t i r e  yea r .  

+ Figures  i n  b r a c k e t s  r e f e r  t o  oppor tun i ty  c o s t s  of wa te r  used on ownfarm as 

de f ined  by s e l l e r s .  

A s  we no ted  e a r l i e r ,  ground water p r i c e s  i n  Anklav have s h o t  up some 2 . 5  

times i n  t h e  p a s t  10-12 y e a r s  i n  response  t o  succes ive  i n c r e a s e  i n  p r o - r a t a  

power charge .  A s  a r e s u l t ,  a l though t h e  t o t a l  a r e a  i r r i g a t e d  has  marg ina l ly  

i n c r e a s e d ,  t h e  composition of c rops  i r r i g a t e d  by ground water  has  undergone 

major changes s i n c e  1981 when water p r i c e s  began t o  s o a r  r a p i d l y .  Water 

i n t e n s i v e  and h igh  r e t u r n  cash  c rops  such  as banana and v e g e t a b l e s  have g iven  

way t o  cash  c rops  l i k e  tobacco and c o t t o n  which need less wa te r  bu t  have 

u n c e r t a i n  r e t u r n s ;  l i k e w i s e ,  i n  food c r o p s ,  paddy and wheat have l o s t  ground t o  

b a j r i .  The c rops  which have reduced i n  importance were a l s o  more l abour  

i n t e n s i v e ;  a l l  those  which have ga ined  i n  l and  seem t o  use  much less l abour .  

Also ,  b a j r i ,  which has  ga ined  s u b s t a n t i a l l y ,  o f f e r s  f a r  l e s s  income p e r  a c r e ;  

and so do c o t t o n  and tobacco i n  comparison t o  banana, papaya, p o t a t o  and o t h e r  

f r u i t s  and v e g e t a b l e s  which they  have r ep laced .  I n  a l l  t h e s e  s e n s e s ,  t h u s  t h e  

r a p i d l y  r i s i n g  p r i c e  has  reduced  t h e  l i v e l i h o o d  i n t e n s i t y  of t h e  

ground water markets i n  Anklav, e s p e c i a l l y  when one n o t e s  t h a t  over  95% of 

wa te r  buyers  who have borne t h e  bu rn t  of t h i s  r i s e  are small and margina l  

f a rmers .  From a broader  s o c i a l  p o i n t  of view, t h i s  d e c l i n e  is  unnecessary  and 

avoidable  s i n c e  Anklav, as indeed  most of t h e  v i l l a g e s  sur rounding  i t ,  has  

p l e n t i f u l  groundwater t h a t  can suppor t  t h e  k ind  of ou tpu t  and e q u i t y  i n t e n s i v e  

p r o r a t a  power 
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ground water development t h a t  Pandalapar ru  has  secured .  

Broader i m p l i c a t i o n s  f o r  p o l i c y  

A t  macro-level t o o ,  a v a i l a b l e  ev idence  v i n d i c a t e s  o u r  t h e s i s  abour  a s t r o n g  

nega t ive  r e l a t i o n s h i p  between incrementa l  power c o s t  and t h e  average  l e v e l  of 

tubewel l  ope ra t ion .  I n  Andhra Pradesh as a whole, average  annual power consump- 

t i o n  pe r  tubewel l  s t agna ted  between 1969/75 pe r iod  (2186 KWH) and 1975/82 p e r i o d  

(2232 KWH) but  sho t  up t o  3294 subsequent ly  a f t e r  f l a t  rates were in t roduced  i n  

t h e  end of 1982; i n  Gu ja ra t ,  on t h e  o t h e r  hand, average  power use  p e r  tubewel l  

dec l ined  from 6664 KWH p e r  yea r  du r ing  1974-78 pe r iod  t o  5790 KWH dur ing  1979-81 
pe r iod  and then  t o  5205 KWH dur ing  1981-86 pe r iod .  A s  a matter of f a c t ,  

r e g r e s s i o n  a n a l y s i s  of power use  pe r  tubewel l  (K) on inc remen ta l  power p r i c e  ( P  

i n  Rs/KWH) and r a i n f a l l  (R) us ing  1974-86 d a t a  produced fo l lowing  r e s u l t s :  

Andhra Pradesh 

1. K = 3500 - 6924 P - 0.31  R R2 = 0.68 

( -5 .21)  (-0.84 

2 .  K = 3025 - 134.7 P - 0 . 8  R 

( -1 .013)  ( -1 .08  

Gu j arat 

1. K = 9201 - 456 P - 2 .2  R 

+ 1009 D R2 = 0.74 

( 3 . 6 )  

R2 = 0.68 

In  case  o f  Andhra Pradesh ,  a dummy v a r i a b l e  in t roduced  i n  t h e  second 

r e g r e s s i o n  f o r  t h e  pe r iod  dur ing  which f l a t  r a t e  was i n  f o r c e ,  rendered  both  

r a i n f a l l  and e a r l i e r  p r o r a t a  p r i c e  s t a t i s t i c a l l y  i n s i g n i f i c a n t ,  and showed t h a t  

t h e  swi tch  t o  the  f l a t  r a t e  i nc reased  K by 1008 u n i t s  pe r  WEM (by  n e a r l y  50%) 

over  an average va lue  of 2200 KWH per  WEN. I n  G u j a r a t ,  on t h e  o t h e r  hand, every  

10 p a i s e  i n c r e a s e  i n  power p r i c e  p e r  KWH has  reduced average  power consumption 

p e r  we l l  by 456 KWH a r e a  i t t i g a t e d  pe r  e l e c t r i c  WET4 by 1 .4  a c r e s  (assuming 400 

hp hours  needed t o  i r r i g a t e  an a c r e ) ;  and reduced t o t a l  area i r r i g a t e d  by t h e  

3 .2  lakh e l e c t r i f i e d  w e l l s  of Gu ja ra t  by some 4.5 l akh  a c r e s  and r e s u l t s  i n  t h e  

l o s s  of farm ou tpu t  worth some Rs 90 c r o r e s .  S ince  t h e  bulk  of t h e  farm ou tpur  

l o s t  i s  what might have been produced by t h e  r e source  poor water  buye r s ,  i t  

become a l l  t h e  more impor tan t  t o  stress t h a t  t h e  p r i c i n g  of power for  l i f t  can 

have enormous output  and e q u i t y  e f f e c t s ,  

An impor tan t  po l i cy  impl i ca t ion  of o u t  a n a l y s i s  t h u s  relates t o  t h e  p r i c i n g  

of e l e c t r i c  power. I n  Andhra Pradesh ,  Tamilnadu, e t c  where f l a t  power r a t e s  are 

h e a v i l y  s u b s i d i s e d ,  t h e  v i a b i l i t y  of e l e c t r i c i t y  boards  can be improved wi thout  

h u r t i n g  t h e  we l fa re  of r e source  poor fa rmers  by moderate i n c r e a s e s  i n  f l a t  

r a t e s .  Comparison ac ross  s e v e r a l  s t a t e s  i n d i c a t e s  t h a t  i n  Uttar Pradesh  where 

f l a t  r a t e s  charged a r e  ove r  fou r  t imes  as high as i n  Andhra Pradesh ,  p r i v a t e  

wa te r  p r i c e s  a r e  only 1.5-1.8 t imes  h ighe r .  Cont rary  t o  t h e  g e n e r a l  pe rcep t ion  
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among p o l i t i c a l  l e a d e r s ,  s u b s i d i s e d  f l a t  r a t e s  can ach ieve  l e s s  e q u i t y  than  

moderately h igh  f l a t  r a t e s  which, i n  a d d i t i o n ,  w i l l  improve t h e  v i a b i l i t y  of 

e l e c t r i c i t y  boards .  P rogres s ive  l evy  of f l a t  cha rges  would be i d e a l  from e q u i t y  

view p o i n t  s i n c e  small ho lde r  WEM owners, normaly us ing  low hp pumps, w i l l  be 

d i r e c t l y  b e n e f i t t e d .  

I n  G u a j r a t ,  ou r  a n a l y s i s  meant t h a t  p r i v a t e  wa te r  p r i c e s  would d e c l i n e  

s u b s t a n t i a l l y  i f  p r o - r a t a  t a r i f f  was r e p l a c e d  by f l a t  r a t e s  and ,  t he reby ,  many 

of t h e  i n e q u i t i e s  observed  i n  Anklav could  be e l i m i n a t e d .  Events subsequent  t o  

t h i s  a n a l y s i s  confirmed our  e x p e c t a t i o n s .  I n  June 1987, Gu ja ra t  government 

adopted p rogres s ive  f l a t  power r a t e s  i n  l a c e  of p r o - r a t a  t a r i f f .  Although, t h e  

f u l l  e f f e c t s  of t h i s  change w i l l  need t ime t o  work o u t ,  p r i v a t e  water  p r i c e s  a l l  

ove r  t h e  s t a t e  have f a l l e n  by 25-60% and t h i s  has  made i t  somewhat e a s i e r  f o r  

t h e  r e source  poor buyers  t o  s u r v i v e  t h e  1987 drought (Shah 1987b for  more 

d e t a i l s ) .  

Seve ra l  o b j e c t i o n s  can be r a i s e d  t o  t h e  p o l i c y  of cha rg ing  f l a t  t a r i f f  f o r  

power. F l a t  t a r i f f  is  blamed for u n v i a b i l i t y  of e l e c t r i c i t y  boa rds ;  i n  o u r  

view, s u b s i d i e s  on power r a t h e r  t han  f l a t  t a r i f f s  a r e  t h e  c u l p r i t .  F l a t  t a r i f f s  

can i n f a c t  improve t h e i r  v i a b i l i t y  by e l i m i n a t i n g  t h e  s u b s t a n t i a l  meter ing  and 

p o l i c i n g  c o s t s  i n c u r r e d  by most e l e c t r i c i t y  boards  and by removing t h e  i n c e n t i v e  

t o  p i l i f e r  power ( R E C  1981) .  A more v a l i d  apprehencion  i s  t h a t  f l a t  t a r i f f s  

would r e s u l t  i n  o v e r e x p l o i t a t i o n  of ground water r e s o u r c e s  i n  w a t e r - s t r e s s  

areas. I n  ou r  view, us ing  p r o g r e s s i v e  f l a t  tar i f fs  t o  keep wa te r  p r i c e s  low and 

promote e q u i t y  and j u d i c i o u s  c o n t r o l s  on t h e  supp ly  o f  power t o  c o n t a i n  t o t a l  

ground water withdrawal may be f o r  more e f f e c t i v e  than  us ing  high p r o - r a t a  

t a r i f f  t o  c o n t r o l  wi thdrawals .  Cur ren t  expe r i ence  i n  many parts o f  Gu ja ra t  

i n d i c a t e s  t h a t  t h e  l a t t e r  may no t  be p o s s i b l e ;  even i f  i t  i s ,  i t  s h i f t s  a lmost  

t h e  e n t i r e  c o s t  of main ta in ing  t h e  e c o l o g i c a l  ba l ance  on t h e  r e source  poor wa te r  

buye r s .  
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