Pricing of Irrigation \Water
In Cauvery Basn

Case of Kabini Command

There has been an almost fivefold increase in grossirrigation
potential in the country since the 1950s. But there has been a
staggering difference between expenditureincurred onirrigation
and revenue recovered. This study examines the feasibility of
differentially pricing irrigation water in normal and problematic
(saline and waterlogged) soils of the command area of the Kabini
project in the Cauvery basin in Karnataka.
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There has been phenomenal expan-
sion in irrigation development in
India involving a massive invest-
ment of Rs23,187 crore. Thishasresulted
inanincreasein grossirrigation potential
from 22.6 million hectarein 1951 to about
95 million hectare by the end of the year
1999-2000 [Dutt and Sundaram 2002].
Almost a fivefold increase in gross irri-
gation potential wascreated. But, interms
of the direct cost recovery from these
irrigational schemesit hasbeenabysmally
low. This staggering difference between
expenditure incurred and revenue recov-
ered islargely responsible for the dismal
performance of theirrigation sector. This
canbeattributedto defectivepricing struc-
ture for irrigation water, which is highly
subsidised not reflecting true supply cost.
This has resulted in gross inefficiency in
the use of water. Further, theinefficiency
isexacerbated by poorly defined property
rights for the use of surface water.

The irrigation sector is beset with two-
fold problems. Onthe onehand, irrigation
water is highly subsidised not reflecting
thescarcity valueof water and therevenue
generation from water rates has been
extremely poor. On the other, underpric-
ing of water induced unscrupulous use
leading to environmental problems like
salinity, alkalinity and waterlogginginthe
irrigated commands.

Many studiesindicated that the prevail-
ingirrigationwater ratefor different crops
in India neither promotes use efficiency
nor cost recovery reflecting poor perfor-
mance (National Water Policy 2002;
Vaidyanathan 1994 and Sangal 1991). The
water rates are not based on volume of
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water consumed but are area based and
vary across states depending on the type
of crop. Water rates have not been revised
ofteninmany states. Even now, lower and
outdated water rates have been continuing
and as a result there has been a drop in
the revenue from water charges. There-
fore, there is a need for pricing of water
such that they reflect the supply cost. This
study examines the feasibility of pricing
of irrigationwater in normal and problem-
atic (saline and waterlogged) soils of
command area.

Thisstudy isconfined to Kabini project
in Cauvery basin of Karnataka. Currently,
this project providesirrigation to an area
of over 41,085 hectares in Mysore and
Chamarajnagar districtsof Karnataka. The
predominant crops in the command area
are paddy, sugar cane and other semidry
crops. The construction of dam across
Kabini river was started in 1957 and
completed in the Ninth Five-Y ear Plan. It
isamultipurpose project, ensuring irriga-
tion facilitiesin Mysore and Chamaraj-
nagar districts and supply water for
power generation at ShimshainMandya
district.

Vaidyanathan (1994) opined that the
cost of providing irrigation consists of
three main elements, namely, operation
and maintenance expenses (O and M),
depreciation and interest on capital in-
vested. Inthisstudy, tocomputetheannual
cost of irrigation, temporal datapertaining
tohistorical investmentson dam construc-
tion and development of field channels
(for the period 1967-2002) and operation
and maintenance expenses for last five
years (1996-2001) were collected, com-
piled and the same was used for compu-
tations. Collectablerevenuefromirrigated
cropslike paddy, sugar cane and semi dry

crops was estimated and compared with
the annua irrigation cost incurred in pro-
viding water.

Amortisation

Amortised cost of dam construction
represents the annual fixed cost of irrige-
tion. The amortised cost of dam construc-
tiondependsonthehistorical investments,
year of construction, average life of dam
and interest rate chosen. Here investment
incurred on dam construction and devel-
opment of field channels during different
years was considered and compounded at
2 per cent to get the real investment at
present. The total compounded cost was
amortised at 2 per cent for 100 years in
order to get the annual share of the irri-
gationcost.? Theaveragelifeof theproject
is assumed to be 100 years. The amorti-
sation formula used is:

Amortised cost of dam construction =
[(Compounded cost of dam construc-
tion) x (1+i)" x i] + [(1+i)" — 1]
where

n= The life of project (100 years)

i = interest rate (2 per cent)
Compounded cost of dam construction
= Periodic investment on dam

X (1+i)2002—year of construction
where
i = interest rate (2 per cent)

Average of O and M expenses of last
5 years was taken as the variable cost.

Annual Qost of Irrigation

The annualised cost of irrigation is
estimated by amortising the capital cost
invested on construction of dam and
development of field channels. The aver-
ageannual operationand maintenancecost
is added to the annualised cost to get the
total cost of irrigation. The cost of irriga-
tion represents the cost involved in pro-
viding irrigation for an acre of land per
annum.

Theannual irrigation costiscalculated as:

Annual irrigation cost =

[The amortised cost of dam construction
+annual operation and maintenance cost]
+ Total irrigated area.

Considering the expenditure for the last
five years on operation and maintenance
by Command Area Development Autho-
rity (CADA), on an average it works
out to be around Rs 64.8 lakh for the
entire irrigated command (Table 1). Upon
dividing the total operation and mainte-
nance by net irrigated area, variable cost
per acre was arrived and it was around
Rs 62.9peracre. TheOandM expenditure
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represents a partial amount, as it has in-
cluded the establishment cost of the field
staff and not the administrative staff who
cater their service to the Kabini command
along with other commands in the basin.

The overhead component (historical
investments)incurredduringdifferentyears
was compounded to get the real invest-
ment at present. Thecompounded cost was
amortised in order to get the annua share
of the irrigation cost. Construction of
reservoir and development of field chan-
nels entailed a sum of Rs 376.38 crore
from 1967 to 2002. Thisamount was com-
pounded at 2 per cent interest rate. The
total compounded value of historical in-
vestment constituted around Rs 487 crore
(Table 1). Further, the compounded value
was amortised for100 years at an interest
rate of 2 per cent to get annual share of
fixed cost of irrigation (considering the
life of the dam as 100 years). Thus, the
estimated annual fixed cost of irrigation
is Rs 9.73 crore for the entire command.
Presently, thenetirrigated areaof thecom-
mand is 1.03 lakh acres. Accordingly, by
dividing the total overheads by net irri-
gated area, averagefixed cost per acrewas
arrived and it was around Rs 944.7 per
acre. Thus, thetotal cost of irrigationworks
out to be Rs 1,007 per acre of irrigated

Tabl el: Irrigati onQost i nKabi ni Proj ect
at 2 Per Cent DO scount Rate
(Lakhruypees)

Raticdars Conpounded
at 2 Per Cent

O scount Rate

Total conpounded val ue 48, 702. 53
Anorti sedval uefor 100years 973.05
Aver age Oand Mexpenses 4.8

Annual total cost (for entireconmand) 1,037.85
Gossirrigatedarea(l akhacres) 103
Annual cost (Rs/ acre) 1,007

Source: CADA Mysore, 2002.

command and Rs 12 per acre-inch of water
delivered. The actual water rate fixed by
thegovernmentisRs 100for paddy; Rs 400
per acre of sugar cane and Rs 35 for semi
dry crops rarely reflect the scarcity value
of water. Thewater rate paid by thefarmer
forms just 17 per cent of the actual cost
of water supplied in case of paddy, 33 per
cent in case of sugar cane and 25 per cent
in semi dry crops. Thus, surfaceirrigation
water is highly subsidised by the govern-
ment not reflecting the true supply cost of
water |eadingto grossinefficiency inwater
use. Lack of appropriate pricing for irri-
gation water induced mismanagement of
theresource. Thishasledto environmental
problemssuchassalinity andwaterlogging
imposing additional cost ontheusers. The
irrigation authorities are incurring sub-
stantial cost in providing irrigation facili-
ties to the farmers. But, it is paradoxical
to note that farmers are not willing to pay
the irrigation cost based on ‘user pay’
principle as compared to groundwater-ir-
rigated farmers. In case of well-irrigated
farms, theirrigation cost was Rs 3,930 per
acreandthiswasfully borneby thefarmers
(Yatheesha 2002).

Expect ed Revenue i n Kabi ni
Command

As evident from Table 2, paddy occu-
pies the lion's share in the total irrigated
area (83 per cent) and other crops only a
miniscule. Thewater rate charged towards
irrigating paddy isRs 100 per acre; accord-
ingly thetotal revenueexpectedwasRs 108
lakh for 1.08 lakh acres. The estimated
irrigation cost forms around Rs 600 per
acre, whiletheactual water rateformsonly
17 per cent of theestimated cost. Similarly,
the total irrigated area under sugar cane
was 4,862 acres and water rate charged is

Tabl e 2: Total Expect ed Revenue f romWat er Rat es i n Kabi ni Command ( 2000- 2001)

Q ops Keri f Surmmer Tota Irrigated Witer Rate  Total Revenue
Season (Acres) (Acres) Area(Acres) (Rs/ acrel crop (Rs Lakh)
Paddy 93, 750 15, 037 1,08, 787(83. 6) 100 108. 78
Sugar cane 4, 862 — 4,862(3.7) 400 19.44
Sem dry crops 14, 365 2,075 16, 440(12.7) 35 575
Totd 1,12,977 17,112 1, 30, 089(100) — 133.97

MNte F guresintheparent hesi sarepercentagetothetotal .

Sour ce: CADA, Mysor e, 2001.

Tabl e 3: Revenuetolrrigati onQost Detail s (2000-01)

Raticdars Anmount
Revenue expect ed ( cr or e Rs/ per year) 134
Irrigati oncost (croreRs/ per year) 10.38
Revenueexpect edt oi rrigati oncost rati o 0.12
@ost i ncurredper acre-i nchof vat er (Rs) 11. 96
Irrigati onchargespai dper acre-i nchof wat er (paddy) (Rs) 2.00

Nre
Surce: CADA, Mysor e.

Irrigationcost wasest i nat edby consi deri ng2per cent i nterest rate.
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Rs400per acre, yieldingrevenueof Rs 19.5
lakh. The expected revenue from semi dry
crops was Rs 5.75 lakh at a water rate of
Rs 35 per acre for 16,440 acres. Thus,
overall expected revenuefromall thethree
categories of crops was Rs 134 lakh.

Expect ed Revenue t o
Irrigati onQost

As discernible from Table 3, the ex-
pected revenue from the farmers of irri-
gation command according to the existing
water ratesisaround Rs 1.34 crore and the
actua cost incurred is around Rs 10.38
crore leaving a wide gap of Rs 9.0 crore.
Theratio of expected revenuetoirrigation
cost indicated that for every 100 rupee
spent on irrigation, the expected revenue
from water rates is around Rs 12, which
isalmost eight timeslower. Onan average,
the estimated cost per acre-inch of water
was around Rs 11.9, while the water rent
expected in case of paddy is around Rs 2
per acre-inch of water. It is disheartening
to note that even at the prevailing low
water rates, the revenue actually collected
formed less than 50 per cent of the ex-
pected revenue. In spite of assured irriga-
tion for cultivating paddy, the payable
revenue for water is not realised from the
farmers. Even if the irrigation authorities
enforceand collect all the revenue accord-
ing to the existing water rates, it hardly
meets the actual irrigation cost. This calls
for not only enhancement of water rates
but also timely and fully recovering of
revenue from water rates.

Esti mat ed and Exi sti ng
Irrigati onQost

The estimated and prevailing irrigation
costfromwater usersfor variouscropslike
paddy, sugar cane and semi dry cropsin
thecommand areaispresentedin Table 4.
The sugar cane being a highly water in-
tensive crop consumes approximately 100
acre-inchof water per acreduringitsgrowth
period in ayear. Accordingly, the irriga-
tion cost for sugar cane crop works out
tobe around Rs 1,200 per acre at the
estimated rateof Rs12 per acre-inchwhile,
the existing water rate is Rs 400 per acre
of sugar cane irrigated. Thus, farmers are
paying only 33 per cent of thecostincurred
by the irrigation authority. Similarly, for
paddy, a hydrophilic crop, consuming
around 50 acre-inch of water the estimated
irrigation cost is around Rs 600 per acre
while, the existing water rate paid by the
farmersisonly Rs 100, which forms only
17 per cent of the actual cost incurred.
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Likewise, the prevailing water ratein case
of semi dry cropsisaround Rs 30 per acre
as against the estimated irrigation cost of
Rs 120 (for 10 acre-inch).

Inthe K abini command, over 84 per cent
of the area is under paddy, 12.5 per cent
of the areaisunder semi dry crops and the
remaining 3.5 per cent isunder sugar cane.
Theexisting cropping pattern suggeststhat
paddy isbeing highly water intensive crop
and consumes bulk of the water. Consid-
ering the water requirement for paddy 45-
50 acre-inches, the estimated irrigation
cost forms around Rs 600 per acre, while
theactual water rateformsonly 17 per cent
of the estimated cost.

At the prevailing water rates, the rev-
enue expected from three categories of
crops formed Rs 1.34 crore while the
annualised irrigation expenditure consti-
tuted around Rs 10.38 crore leaving a
yawning gap between revenue collected
and expenditure incurred. On an average,
for every Rs 100 incurred on irrigation
development only Rs 12 was collected
from the beneficiaries. Even though the
recoverable revenue from irrigated crops
per acre isnot much, neverthelessit is not
realised. Thus, the sound norm of financial
self-sufficiency is not met.

It is disheartening to note that even at
the prevailing low water rates, therevenue
actualy collected formed less than 50 per
cent of the expected revenue. In spite of
assured irrigation for cultivating paddy,
the payable revenue for water is not real-
ised from the farmers. Even if the irriga-
tion authorities enforce and collect all the
revenue according to the existing water

Tabl e 4: Esti mat ed and Exi sti ng
IrrigationQost i nKabi ni Command

Q ops Estinated  Actud Per Cent
Irrigtion Véter Rate of Actual
Qost (Rs/Acrel  \dter Rate
(RSl Acref Qop) toEstinated
Gop) Irrigeti on@st
Paddy
(50acre-inch) 600 100 16.7
Sugar cane
(100acre-inch) 1,200 400 B3
Sem dry crops
(10acre-i nch) 120 30 25

rates, it hardly meets the actual irrigation
cost. This calls for not only enhancement
of water rates, but aso timely and fully
recovering of revenue from water rates.

Cost and Ret ur ns i n Paddy
Qi tivation

Cost and returns from paddy cultivation
with and without irrigation cost in differ-
ent situations is computed and details are
given in Table 5. In case of normal sail,
the estimated cost of cultivation of paddy
was around Rs 6,735 per acre without
consideringtheirrigationcost. If estimated
irrigation cost isadded, cost of cultivation
increases to Rs 7,335. Thus, the share of
irrigation cost formed 8.2 per cent of total
cost of cultivation. But, the actual irriga-
tion water rate forms only 1.5 per cent of
thetotal cost of cultivation. The net return
realised per acre was Rs 5,005 ignoring
theirrigation cost, if theirrigation cost is
accounted it would fall to Rs 4,405. The
existing water rate is Rs 100 per acre of
paddy, whereasirrigation costincurred per
acre is Rs 600 yielding a gap of Rs 500.
Thus, the prevailing irrigation charges per
acre of paddy isamost six timeslessthan
theactud costincurred. Inthecaseof saline-
sodic and waterlogged soil, paddy culti-
vation without considering irrigation cost
itself isnot economical asfarmersincurred
anetlossof Rs1,530and Rs40respectively.

The relative economics of paddy and
sugar cane with assured irrigation shows
that even after accounting for the esti-
mated irrigation cost inthe cost of produc-
tion, farmers are realising a net surplus of
Rs 4,405 in case of paddy and Rs 12,425
in case of sugar cane per acre. However,
inthecaseof saline-sodicandwaterlogging
soil without inclusion of irrigation cost,
farmers are incurring loss and there is no
break-even. Thisclearly indicates that the
farmers in normal soil have realised ad-
equate returns and have the ability to pay
for the water while the farmers affected
with adverse environmenta problems of
salinity, akalinity and waterlogging are
not able to realise adequate return and

Tabl e 5: Qost and Ret ur ns fromQul ti vati on of Paddy wi t h and
without IrrigationQost i nKabi ni Command

Rarticu ars/sa | category Nor nal S ine-Sodic WL
/rrigati oncast (per acre) 600 600 600
(@) Qst of cul tivati onof paddyw thout i rrigationcost (Rs/acre) 6, 735 7,030 7,180
(b) I'rrigationcost (RS acre) 600 600 600
(c) Total cost of cul tivationof paddyi ncl udi ngirri gati oncost (Rs) 7,335 7,630 7,780
(d) Rercent of i rrigationcost intota cost of cul tivation 82 7.9 7.7
(a) Net returnw thout i rrigati oncost (R) 5, 005 -1,5%0 -40
(b)y Net returnwithirri gati oncost (Rs) 4, 405 -2,10 -640
(a) Vdter ratepai dbyfarner (Rs/ crop/ acre) 100 100 100
(b) Qost i ncur red by CADA( RS/ cr op/ acr e) 600 600 600

Note: W=wat er | ogged
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hencetheir ability to pay water ratesisal so
weak. Thisisapointertothepolicy-makers
to charge water rate fully for the farmers
with assured irrigation under normal con-
ditions and subsidise the affected farmers
in degraded soil.

Concl udi ng Remar ks

In the major irrigated command area, at
the prevailing water rate, there has been
ayawning gap between revenue collected
and expenditure incurred. The water rate
paid by the farmer forms just 17 per cent
of theactual cost of water suppliedin case
of paddy, 33 per cent in case of sugar cane
and 25 per cent in semi dry crops. Thus,
surfaceirrigationwater ishighly subsidised
by the government not reflecting the true
supply cost of water leading to gross in-
efficiency in water use.

Farmersarerealisingsurplusreturnsover
costs (even after accounting all the costs
includingtheestimatedirrigationcost) with
assured irrigation in the command area. Esti-
mated irrigation cost formsjust one-quintal
worth of paddy and 1.2 tonnes worth of
sugar cane. The farmer’s ahility to pay the
estimated irrigation cost is fairly adequate.
Thus, there is aneed for charging of water
for promoting efficiency in water use. @Il

Not es

1 In this study an interest rate of 2 per cent is
considered for amortisation because the choice
of discount rate needs to be reflective of the
criterion of sustainability and intra- and inter-
generational equity in natural resource eco-
nomics. For amortisation choice of discount
rate above 2 per cent did not yield pragmatic
estimates of annual cost. Here higher rates of
interest resulted in future values that increased
at compound rates unmatched with current
rates of inflation.
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