
FINANCING IRRIGATION SERVICES IN INDIA: 
A CASE STUDY OF BIHAR AND HARYANA STATES 

INTRODUCTION 

For this study, the States of Bihar and Haryana in northern India have been selected for in-depth 
analysis of available data and evaluation of alternative policies for f m c i n g  irrigation services. The 
irrigation systems in both States are characterized by a mix of centuryald projects and new ones built 
in the last few years. Both States are in the IndoCangetic Plains of northern India While Bhar, in 
the East, is known for its high water resource base (both groundwater and suface water) and its low 
utilization, Haryana is known to be nearing its limits in using available water resources. Per capita 
income in Bhar in 1980-81 was 35 percent lower than the all-India average; that of Haryana was 
higher than the country average. The economic development of Bihar has decelerated in the 1970s 
and the I980s, compared with the I96Os, on account of a number of'political, social, and economic 
factors. The economy of Haryana has been growing fast; an increase of 76 percent in state income 
(Net State DomesticPrcduct) at constant prices over the decade 1973-74 to 1983-84. The per capita 
income. during the same period, rose from Rs 8 18 in 1973-74 to Rs I, 127 in 1983-84 (at constant 
prices) ~ an increase of 38 percent. Bihar is known for its high density of population, high 
unemployment levels, and a faskxpanding bureaucracy. Haryana is characterized by low density of 
population and by amore efficient bureaucratic setup (relative to Bihar). Hence, it was expected that 
an analysis of these two States would throw some light on different practices followed and the 
problem faced in the two environments. 

India is a union of 23 Federal States and 8 Union Territories. The total geograpnical area of lndia 
is about 328 million hectares (ha). Though India is the seventh largest country in the world in terms 
of area, its population makes it the second mmt heavily populated country (after China) in the world. 

Economic Development in India 

India has adopted the path of planned economic development with the objectives of removing 
poverty, building a strong and self-reliant economy, and creating a social system based on equity and 
justice. The rate of growth of GDP has accelerated over the past decade or so, and the Sixth Plan 
(1980- 85) target ofaggregategrowth of 5.2 percent has beenachieved. Theseventh Five Yearplan 
( 1985-90) has targeted growth of the economy at an average annual rate of 5 percent. The sectoral 
growth rates expected over the Seventh Plan are: 4 percent per annum for agricultural output; 8.3 
percent per annum for mining and manufacturing; 12 percent per m u m  for electricity, gas and 
water supply; and 8 percent per annum for transport services. Agriculture, which accounted for 37 
percent per annum ofthe National Income in 1984-85, is projected to contribute about 33 percent to 
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National Income in 1989-90. The Plan Outlay in the public sector during 1985-90 would be 
1,800 billion (approximately US$150 hillion).’ The share of major sectors in public sector ou!lap. 
during the Seventh Plan is expected to be as follows: agriculture 6 percent, irrigation and flood 
control 9 percent, energy 30 percent, industry and minerals 12 percent, transport 13 percent, awl 
social servim 26 percent. 

India’s Gross NationalProduct(GNP) atfactor cost w a s h  1,884.6hiIlion (approXimatelyUSS157 
billion) at current prices in 1984-85. At 1970-7 I prices the GNP was Rs 612 billion (USSSl billion). 
PercapitaNet NationalProduct(NNP)in 1984-85 wasRs2,343 (UW95)at  currentpnmandQ 
772 (US$64)at 1970-71 prices. Annualgrowthratesforpercapitaincome,at constantprim,ha~ 
ranged from 1.1-2.9 percent during the 1970s to 0.2-5.5 percent during the 1980s. The index 4 
industrialproduction(Bax 1970 = 100)increasedfrom 167.3 in 1981-82to 194in 1984-85.- 
domestic savings as a percentage of GDP increased from 16.8 in 1970.71 to 22.1 in 1984-85. 

Theall-Indiaproductionoffoodgrainsincreasedfrom 121 million tonsin 1975-76to 146.2million 
tons in 1984-85, i.e., an inacme of 20.8 percent over the decade.2 Index numbers (triennium e n d b  
1969-70 1OO)in 1984-85increasedto ISSforagricuIturalproduction, ISOforrice, 245for wheat, 
1 IOforpuk ,  146forsugarcane,and 303forpotato.The trend ingrowthrateofproductionoffoOd 
grains from 1954-1985 has been 2.7 percent per mum, slightly higher than the population growth 
rate. The average yield rate (kilogram/ha) for rice increased from 1,123 in 1970-71 to 1,425 in 
1984-85; wheat from 1,30710 1,873; and potato from 9,976 to 14,8 15. In thissame period thetotal 
irrigated area (cumulative utilization) increased from 38 to 61 million ha; total consumption of 
chemical fertilizers (in NPK, i.e., nitrogen, phosphorus, potassium) from 2. I8 to 9.55 million tors; 
and total area under high yielding varieties (HW) from 15 to 62 million ha, respectively. In 1984-85 
almost 60 percent of the total area under rice and 83 percent of the total area under wheat were under 
HWseeds. Similarly, in 1982-83,42percent ofthe totalareaunderrice, 72 percent ofthetotalarea 
under wheat, and 79 percent of the total area under sugarcane were irrigated. 

The area under irrigation increased at the rate of 0.7 million haiyear during the First Plan paiod 
(195 1-56), and the growth rate accelerated to 1.6 and 2.2 million ha/ year during the Fifthand S i  
Plan years, respectively.3Tahle 6. I gives data on ultimate irrigation potential, potential created,and 
potentialutilizedfors~aceandgroundwaterresources. Out ofanareaofabout 304millionhqnet 
sown area was estimated in 1980-8 I at 140 million ha and gross cropped area at I73 million ha The 
ultimate irrigation potential from major, medium and minor irrigation schemes is e s t i e d  at 113.5 
millionha Ofthis, 58.5million haisfrommajorand mediumschemes (surface water), ISmillionha 
from minor surface water schemes, and 40 million ha from minor groundwater schemes.’ 

‘For details, see Government of India: Seventh Five Year Plan; Economic Survev 1985-86. 
’For d W ,  see Emnormr S w e y  1985-86; Government of India 
’For details, see the Seventh Five Year Plan, p.72. 
<A~ceordingto theclasificationadopted in 1978,projeashavlngaCulturableCommandArea(CCA)ofmorethan 10,ooOha 
eachareclassifedasmajorschema whilethose hayingaCCAof 2,000-IO,M)O haeachandthosehav ine~CCAof l~ t~  
ZWO ha each are classifred as medium and minor schms, mpasively. 



-major & medium 58.5 6.5 3.0 30.5 2 8  2.0 

(83) (76) 

mino, 15.0 1.9 0. I 9.1 1.2 
(93) RB 

a 

2. Groundwater 40.0 4.0 27.7 2. I 1.4 1.5 ~ ~ 

(94) 

Total 113.5 12.4 4.6 67.9 6.1 3.4 

(89) 

aNegligible. 
Notes: I .  Figures in parentheses give percentage of potential that has brm utilized. 

2. Data lor H q m a  are for pm irrigated area from canals in 1983- 84 in the case olmajOr, medium & minor 
projects 

Seventh Five Year Plan, p. 12 
Central Water Commission (1982) 
Government of Bihar, Imgation Rpanment 

Sources: 

A Comparative Profile of Bihar and Haryana 

Table 6.2 gives some data on demographic and other variables for Bhar, Haryana, and all-India 
According to this profile, Bhar can be seen as a heavily populated, rural State with a low per capita 
income. In Bhar, 32 percent of the gross cropped ares is irrigated, compared with 58 perrent for 
Haryana. In 1975-76, the per capita income in Bhar of Rs 661 (at current prices) w a  35 percent 
lowerthantheall-Indiaaverage. ~lhepercapitaincomeinHaryanaforthesameyear w a s h  1,333, 
about 30 percent higher than the all-India figure. By 1980-8 I ,  the relative position of Bhar had 
worsened whenatRs870,it wasonly57percentoftheall-IndiafgureofRs 1 ,537a tmtp r i ce s .  
ThepercapitaincomeofHaryanawasRs2,331 in 1980-81,52percentabovetheall-~iaaverage. 
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Table 6.2. A comparative profile of India, Bihar, and Hruyana ( I  980-81). 

Item Unit All-India Bhar 

Population (1981) 

Populationgrowth me (1971-81) 

Rural population 

Ratio of agricultural 
worken to mral population 

Population density 

Number of l o w  

Number of villages 
(approximately) 

Average size of 
land holding 

Total geographical area 

Net area sown 

Total mopped area 

Intensity 01 cropping 

Net irrigated area (total) 

Net imgaled area hy canals 

Net mgated area by tube wells 

G m s  lmgated area 

Per capita income (current prim) 

W s q k m  

million 

% 

% 

w 
person per 

s q h  

no. 

thousands 

ha 

million ha 

million ha 

million ha 

percentage 

million ha 

million ha 

million ha 

million ha 

Rs 

3183 
(IWd 

684.0 
( l o w 0 1  

2.5 

76.3 

28.2 

212 

576 
(lW0) 

2.0 

304 

I40 

173 

I24 

38.8 

15.3 

9.5 

49.6 

1537 

174 
(5.Yol 

69.8 
(I0.Pd 

2.4 

87.6 

26.8 

402 

161 

77.959 
( I  3 . 9 d  

1 1 1  

17.3 

8.3 

1 1 1  

I34 

3.0 

1.2 

0.8 

3.6 

870 

44 
(1.3861 .; 

129 ,I 
(1%) 

2.9 

78. I 

5.8 

29 I 

84 

7.604 
(1.90) 

3.58 

4.4 

3.6 

5.5 

153 

21 

1.2 

0.9 

3.3 

2331 

Source: See Appendix Tables. 

The total production of food gain in Bhar increased from 9.2 million tons in 1975-76 to 10.32 
million tons in 1984-85, an increase of 12.2 percent over the decade. The ColTeSponding figura for 
Haryana are 5.0 million tons to 6.8 million tons, i.e., an increase of 36 percent. 
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lrrigaion development in Bihar. Before 195 I ,  there was only one major scheme, the Sone Canal 
Irrigation System. The irrigation development achieved by 195 1 from major and medium schemes 
was 0.4 million ha. In the year 1968, a new barrage was commissioned at Inderpuri, eight kilometers 
(km) upstream of the old anicut (diversion). The new barrage supplies water through newly 
constructed canals into eastern and westem low level canals. 

After the start of planned development, I9 major and 86 medium schemes were taken up from 195 I 
to 1980. During the Sixth Plan, an outlay of Rs 8,500 million was provided to create an additional 
potential of 665,000 ha (i.e., Rs 12,800iha). There were 42 major and 87 medium schemes during 
the Sixth Plan, in addition to 10 modernization schemes. 

According to the Central Water Commission, the cumulative potential created by major and 
mediumschemes by 198 I was to be increased to 2.532 million ha. Estimated utilization wasonly 1.8 
million ha, while the actual area irrigated by canals (as reported by the Irrigation Department) was 
I .2 million ha. The cumulative expenditure was estimated at Rs 7,640 million, i.e., an estimate of Rs 
3,020iha of potential created and Rs 4,44O/ha of potential used. Table 6.3 gives details of capital 
costs of some major projects. 

Table 6.3. Capital costs and potential created of a number of major irrigation projects in Bhar. 

\amr 01 the Year of Estimatrd Ultimate Potential Potential CaDital 
project completion cust:outlay> potential creared by utilized hy casl!ha of 

(period 01 (Rs million) ('000 ha) June XU June 80 ultimate 
cowtruaion) (IN0 ha) (UOO ha) potential 

Kosi Barrag. 1962-63 4shd a 

(57-58 tn 62-63) 

h t e m  Kosi Canal 1985 1224h 434 342 I X S  3048 
( IYS7-5X I  

( IY6 l -XS)  

1 I97 147)  

KqpUT Canal 19x5 1 IDS 125 123 ".& 6905 

Watem Kosi Canal 1987 I560 314 Nil ".d 5131 

(iandiik' 1964-1YXS 4160 1710 ".a ".a 2433 

Suhamarekhil I 9x3- I 990 4x10 200 24050 

Sonh Kucl Raewriir 197x- I140 131 8702 

Sonc Mcdernkxion 
(Phav I) I YXS- I990 2470 

"Ihr cost ofthe Koai Barrage has k e n  allocated lo the three canal system on the bas& oi ultimate potential, i.e., Rs 228 
million lor Eastern Kohb Kr hS million for Rajpur Canal and Rs 163 million for Western Kosi Canal. 
hAlthoughthe~iimatedcosi W A R S  1.041 million.theexpendituresincurred havebeen: Rs991 millionupto 198C-XI:b 
I I0 million during 1% I-X2 and the Sixth Plan outlay of Rs 579 million. 

r l h e  cmt ofa hydro-dennc power p h t  of 1.5W kw in Nepal has not k e n  excluded which may k appmxinmely Rs M) million. 
,Sni,,: Central Water Commkion: Kepon on the Scum of lmigatian Development in India. 198 I~ New Iklhi. 
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Irrigarion developnenl m Hayma.  Before 195 I ,  the only main project existing in the State wash . f 
Western Yamuna Canal System, one of the oldest canal systems in the country. The irrigariOa $ 
development from preplan major and medium schemes was 0.44 million ha  The new Statc d .: 
Haryana came into existence on 1 November 1966, after the bifurcation of the erstwhile State 6 .; 
Punjab. One major scheme undertaken during 195 1-64 was the Bhakra-Nangal Projed @onion h 
Haxyana) which was completed in 1963-64, adding potential irrigation of 676,000 h a  Cumulatiw . ~1 
potentialaddedfrommajorand mediumschemesupto 1980-81 wasestimatedat 1.785millionhq ~: 
while the cumulative utilization was estimated at 1.66 million ha  The outlays and potential aclllcd 
of some major and medium projects are given in Table 6.4. 

Table 6.4. Capital costs of major and medium irrigation projects in Haryana 

Potenlid Potential Expenditure E x p e n d h  
created u i i  (tow ( R s i w  

(WM ha) (wx) ha) (Rs IniuiO") parmisl 
nerard 

h r m p  Fflh Five Year Plm ( 1973.781 181 37 I IW 6074 

SUrh PIM IIP80-85) 
Major schemes (ongoing) 14 I845 24930 

Medium schema (ongoing) I1 58 5212 

Major schemes (new) 21 400 14810 

- Nehru Lift Irrigation Scheme I55 943 6081 

- Laharu Lift lnigatian Scheme 66 3 w  4545 

~ Sewmi L.$t Imgaiton Scheme 46 2? I 4800 

- Sutkj-Ymum Link 215 1010 3675 

loVal "fall major & 
medium schemes 998 3958 3966 

Ymrm Central Water Commission, Governem of India: Repon on the Status of lmgation Development in Mi 1981. 

GENERAL POLICIES REGARDING IRRIGATION FINANCING 

Historically. in India, two contradictorypositions have beentaken withrespectto the levelsat which 
water rates are fKed (Ansari 1968). The Planning Commission has emphasized the need for raising 
rates so as to augment irrigation revenues. Certain academic and even certain official and semioficial 
circles, on the other hand, argued that the level of irrigation charges should be kept low even ifthis 
implies that full irrigation costs may not nenssarily be recouped. Two major arguments are advanced 
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for assessing charges which do not cover costs. First, because the benefits of investment in major 
irrigation projects are spread over a wide range of people, with some people r e d i g  direct benefits 
and others only indirect benefits, the full recoupment of costs from direct beneficiaries may not be 
j ~ ~ t i f i e d . ~  If appropriate charges can be levied on the indirect beneficiaries, irrigation can still be a 
paying proposition. If, however, the indirect benefits are in part or wholly not chargeable, there 
would seem to be a case for the State’s subsidizing of irrigation in the overall social interest. 

Second, water rates should be kept low so that fanners are motivated to exploit the full irrigation 
potential. This argument implies that under-utilization of irrigation potential (of major projects) is 
due to high water rates. Therefore, by lowering rates better utilization can be achieved. Against this 
argument, it is generally contended that low water rates result in overirrigation and/or wastage of 
water. Besides, lower water rates for crops which are irrigation-intensive (e.g., rice, sugarcane) 
relative to those which are not (e.g., wheat, sorghum, millet) would result in the use of irrigation for 
crops which need not be optmum from the view point of society. 

Thus, the level of water rates has to be determined not only from the narrow viewpoint of an 
accountant for whom cost recovery and fmancial returns are objectives in themselves. The level of, 
and changes in, water rates have to be related to the benefits obtained from the use of irrigation, and 
have to be considered in the context of overall macro policies relating to agricultural prices, input 
pricing, trade policies and tax or subsidy policies. 

According to the Irrigation Commission “from the irrigator’s point of view, therefore, water rates 
should be related to the benefit which irrigation confers rather than to the cost of irrigation projects” 
[Government of India 1972( 1:268-26911. Because irrigation requirements of crops vary accordingto 
season and regioq the quantity of water supplied is also relevant in determining water rates. As 
irrigation projects differ widely in their capacity to meet the irrigation requirement of crops, 
adequacy and dependability of supply become important considerations in timing irrigation rates. 
The lnigation Commission came to the conclusion that “with so many considerations involved, 
there can be no precise formula for fiation of water rates, which must therefore remain a matter of 
administrative decision.” 

The Irrigation Commission recommended the following principles for guidance: 

i) 

ii) 

Water rates should be levied on a ‘crop hasis’ except in the case of irrigation from tube wells; 

The rate should be related to the gross income from the crop and not to the cost ofthe project. 
It should range between 5- 12 percent of gross income, the upper limit being applicable to each 
crop;6 

’Iadlrea knefiLsar%e framexpanded b u s i n e s s o p p o l t u n i t i e s f o r a g m - p r ~ m g ~ ~ e s  and form l ~ r q ~ l i l i e s o f l o w e r  
priced (than otherwise would have been possible) foad available to urban mnsumen. 
%noted b y t h e l n i g a t i a n C o M i m ,  (GovemmentofIodi~ 1972268)’Wlevalueofurigation waleristhcnctgah which 
thcfmerderivesfromitsuse.But inigatianisonlyoneafthebasicinputsused b y a f m e r d  it kdifficulttocvalutethc 
precisemntribution it makes tohisnet@. Inviewofthisdifilculty,theMaharashvallTigationCa~ion( 1960-62) had 
suggested that water rates on a mop basis should be rued at 6- I2 percent of the p s  inmme, which is easier to mlculate.” 
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:! 
iii) The rates should be within the paying capacity of irrigators and should aim at ensuring full 

utilization of available supplies; 
( 

iv) Among regions with asimilarclass ofsupply, thereshould bethe minimumdisparity,ifany,in 
the rates charged; 

For fixing rates, lrrigation should be divided into A, B, and C categories on the basisofthe 
quantity and timelines of supply. Lower rates may be fixed where, on account of good 
rainfall, the demand for irrigation water is less or where the supply is inadequate and un& 
and 

The general level of rates in a State should be such that, taken as a whole, the irrigation 
schemes do not impose any burden on the general revenues. 

v )  

vi)  

The irrigation Commksion calculated the ratio of water rate to gross value of output for rice and 
wheat in a number ofstates (in the late sixties) and found that “the irrigation rates anually inforce in 
different States are exceedingly low.”For example, in Rihar, the water rate as a percentage ofgross 
value of produce was 7 for rice and 2.7 for v~lieat. The corresponding figures for Haryana were 3. I 
for rice and I. I for wheat. 

Aparf from raising water rates, the Government can also claim a share of the unearned increase in 
land values as a result of irrigation. All the States have enacted legilation for raisingthis levy which 
was determined by the difference between the market value of irrigated and nonirrigated land inthe 
project area or in its vicinity. The Acts, however, have not been implemented by most of the States, 
and in some no assessment has been made, let alone any recovery. The main obstacle inenforcingthe 
Betterment Levy Act has been the difficulty in assessing the increase in the value of land as a result of 
irrigation. It is contended that tenancy laws coderring permanent ownership rights upon tenants 
and the implementation of other land reform measures, such as the abolition of intermediaries, 
fixation offair rent, ceilina on land holdings, and regulation oftransfer to prevent fragmentationof 
holdings, have all affected the market value of land. Hence, it becomes dCicult to assess the increase 
in land prices attributable to irrigation [Government of India ( I972280)]. Apart from the proceducal 
difficulties, implementation ofa  Betterment Levy is also constrained by the lack of political will in 
taxing better-off farmers 

CAPITAL COSTS OF IRRIGATION 

Although much data on capital costs are available, the fibvres are not comparable across projecls or 
states. This is becaue: a) irrigation p ro jea  differ in terms of type of structure (storage Venus 
diversion). size of system, type of scheme (modemiration scheme. gravity flow, or l i t  irrigation 
schemes) and the duration of construction; b) capital expenditures are incurred over a long period, 
sometimes over 15-20 years. and. on account of price changes in cost of materials and labor, the 
expenditures in diiferent years cannot be added; and c) imgation potential created or utilied maybe 



FinancinE lrrigolion Services: A Lireroluw Review u d  Selecred Case Srudies,fim Asia 239 

a subjective concept. and the figures of potential area that can be (and when) irrigated vary from one 
project to another. Subject to these limitations, some data on capital costs of irrigation projects are 
presented below. 

Capital Costs of Surface Irrigation Projects 

Here, a distinction is to be made between major and medium projects, and minor projem. According 
to a recent estimate (Vohra 1986) the cost ofcreatingone haof irrigation potential (in India) through 
the major and medium irrigation route stood at Rs 1.200 in the First Plan (195 1-56); it rose to as 
much a? Rs I9,27 1 during the Sixth Plan ( 1980-85). It is now projected to be as high as Rs 26,872 in 
the Current (Seventh) Plan. Although these figures are not comparable due to price changes over 
time, recent figures do indicate the order of magnitude involved. Thus, on average, at I98485 prices, 
the capital cost ofan additional hectare ofarea to be irrigated (potential created) would be around Rs 
27.000 (liS$2,250). 

Major and Medium Projects in Bihar 

According to the latest estimates, a total expenditure of Rs 7, I35 million was spent on creating an 
additional potential of427,000hd.ThisgivesanaveragefigureofRs 16,71O/haofpotentialcreated. 
However. it has been found thatoutofthecumulativeirrigationpotentialcreatedof2.88million ha 
hy the md of the Sixth Plan, the cumulative utilkition was only 2. I8 million ha, i.e., 76 percent. If 
this is taken into account, the capital costs of major and medium irrigation projects would be Rs 
22.000 (llS$1,832) per ha of potential actually utilized An estimated expenditure of Rs 6,023 
million is expected to he spent on 3 major and 20 medium schemes during the Seventh Plan 
( 1985-90). 

Table 6.3 presents data on capital costs and potential created of a number of major projects over 
approximately the last twenty years. Some of these projects, e.g., Kosi and Gandak Canal System, 
have been under construction for 20-25 years, and hence, these figpres cannot be used unless a 
hrrdkdown of the capital cost of each year is available and these figures can be re-estimated at 
1984-85 prices. The only figure which seems to be usable is that ofsubamarekha Project which has 
recently been taken up and the cost estimate is based on 1984-85 prices. 7111s gives a capital cost of Rs 
24,050 (USS2.000) per ha of potential created at 1984-85 prices. 

? 

Expenditures on Command Area Development Programs 

It  has been suggested hy the Government of Bihar that the main reasons for the gap between potential 
created and potential utilized is nonavailability of 5-8 ha field channels, specially in the Kosi and 
Gandak command areas. Hence, the government has proposed some activities under the CADA 
progranx u,hich involve expenditures on direction and administration, surveys, demonstration and 
training, construction of field channels and field drains, on-farm development work, and land 
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levelling. During the Sixth Plan, investments of Rs 775/ha on construction of field channels and Rs 
120/ha on infrastructural items were made (Table 6.5). Even with these investments and the 
establishment of Command Area Authorities, the construction of field channels is not matching the 
creation of additional potential every year. 

Table 6.5. Expenditure on command area development programs in Bihar 

Expenditure Capital expenditure Revenue Expenditure 

1984-85 1980-85 1984-85 1980- 85 

Direction & adminisration 

S u m )  etc. 

'I rial. demonstration. training 

Grant and loan for 
C O ~ Y ~ N C I I O ~ )  of field c h m r k  94.0 310 

On lmml drvrlopmcnt subsidy 22.0 430 

7.4 23.6 

24.0 I12.0 

7.0 

200 I l l 8  

Capital tnpendilures per ha 

Construd~on of field channrlr 370 330 

Suhsid? on o d m  development 445 

Subtotal 77s 
__ 

S ~ w ~ e  (iovemrnent of Bihar. Irrigation Depanment. Fornulation of D r d i  Seventh Plan for Command Area Development 
in Bihar (1985-90). 

The main difficulty in construction of field channels is non-availahility of land. At present, farmen 
arc expected to donate land for these channels, and this is not forthcoming as per program. Whatever 
land h a  been obtained is along the periphery of the plots, resulting in longer channels involving 
higher costs and increased conveyance and seepage losses. In view of these difficulties, it is being 
suggested in government circles that the land acquisition cost of field channels should be borne by the 
government to accelerate the construction program. Thii would further rake the capital cost of 
providing irrigation through surface projects. Tq recapitulate, the total cost of utilizing potential 
created in Bihar, at 1 9 8 4 5  prices, is around Rs 25,00O/ha or approximately USS2,100/ha 

Capital Costs of Major and Minor Projects in Haryana 

Table 6.4 givesddta on capital costs ofsome recent projects undertaken in Haryana. The average cost 
of projects undertaken during 1973-78 was Rs 6,074/ha of potential created and Rs 29,73O/ha of 
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potential utilized. The average cost of ongoing major schemes during the Sixth Plan (1980-85) was 
estimated at Rs 24,930/ ha of potential created. The corresponding figure for medium schemes was 
Rs 5,272iha. Estimated expenditureonnew majorschemes was Rs 14,81O/haofpotential created. 
The capital costs for a number of major and medium lift irrigation schemes ranged between Rs 3,675 
and Rs 6,084/ha. However, it is difficult to judge these figures because many of these are not new 
schemes (i.e., where irrigation is being provided for the fmt time), and it is difficult to estimate the 
potential actually utilized. Thus, a representative figure for Haryana will he an average of ongoing 
and new major schemes undertaken during the Sixth Plan, i.e., a capital cost of Rs 22,230 or 
US$1,850/ha of potential created. 

Minor Irrigation Projects in Bihar 

Table 6.6 gives data on capital expenditures incurred on minor irrigation development in Bihar 
during 1980-85. Out of the estimated 1. I million ha of potential created, 0.8 million ha is through 
groundwater schemes. Since the cost of groundwater schemes is not given separately, it is assumed 
that this average figure of Rs 2.786/ha would he true for smallscale private tube wells. This cost 
excludes the capital cost of rural electrification which is incurred by the State Electricity Board and is 
not being accounted for by the Minor Irrigation Department. According to a recent study (Bhatia 
1986),thecapital costsofgenerationand transmission for energlrationofanelectricpumpsetareRs 
20.0001 kilowatt (kw) or Rs 40,000 per pumpset oi 2 kw. Since the demand for pumping will 
coincide with other loads, it would not be possible to use this generation and transmission capacity 
created for meeting the demand of pumpsets. 

Table 6.6. Capital expenditures incurred on minor irrigation works in Bihar during the Sixth Plan 
(excluding costs of electrification). 

Groundwater Surface water TOCtl 

I. llltimate potential (million ha) 

2. 

3 

4. Expenditure incurred (1980-85) 

Paential creatcd beiorc 19x0-85 (million ha) 

I'otentm created during 198O-X5 (million ha) 

b) Minor Irrigation Ikpwment  (Rs million) 

Liability in the form "fa bank loan. 
cleiznciry bill. subsidy and paymenu 10 contraCton etc. 

5.  

6. Total expenditures (4 5 )  

7. 

8. 

Total expendilures per ha of potential mealad 

Capital costs per ha oi p~tential 
created (encludhg elemicily bill etc.) 

4.0 I .9 5.9 

2. I 1.2 3.3 

0.x 0.1 1.1 

2315 

750 

3065 

2186 

2105 

i i u n r :  Government of Bihar: Seventh Five Year Plan, Minor Irrigation Depaiment 
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However, to allow for some utilization for other purposes, only 50 percent of the total cost is 
attributed to water pumping, i.e., the capital cost included is Rs 20,000 per pumpset. To this one 
should add the cost of subtransmission (i.e., I I-kilovolt, low-tension line) and connection which 
would be around Rs 10,000 per pump-set. particularly in Bhar where a large number of villages 
have not yet been electrified. Thii gives a total capital cost of electrification of a pump-set at Rs 
30,000. The area irrigated by a 2-kw pumpset depends on a number of factors such as farm size, 
fragmentation of holdings, and cropping pattern. If only supplementary irrigation is provided for 
rice, a 2-kw pumpset can easily irrigate 2 ha of wheat. Given the fact that 76 percent of the total 
number of holdings are helow 1 ha and the number of fragments per holding are between 17 and 20, 
it is very unlikely that, on average, an electric pumpset will effectively irrigate more than 1 ha Thus, 
the capital cost to society of providing irrigation to 1 ha would be Rs 52,800 or US$4,400 whentotal 
capital costs incurred are taken into account. Obviously, the capital cost to the farmer would bevery 
low, since he is not required to pay for the costs of connection and low-tension distribution lines or 
for the high capital costs of generation and transmission through tarifis which reflect bngm 
marginal costs of supplying electricity to the rural areas.’ 

Sf~~ruhrwells.Sincet~existingstatetube weUs werecomcted before 1 9 8 M  1,dataoncapitalmst 
ofthex will not be ofmuchuse. In anewpmject for construction of 500state tube wek in Bihar(which 
wasevaluated in 1986),thecapitalcostofonetube wellisRs 75,230. Thepotentialareatobelmgatedis 
50 ha per tube weU, i.e., a capital cost of Rs 1,500/ha of potential created. Lhing the last 5 year$ an 
average tube well inigated around 20 ha, giving a figure of Rs 3,76O/ha of actual ungatd area, 
However, these msts do not include capital costs of generation, transmission, and distribution. For a 
1.5-2 mec tube well the pumpset would have to be about 10 horse power (hp) or 7.46 kw under 
conditions in Bh, where the water table is quite high. This would give a capital cost of generation and 
transmissionofRs 150,000.~capitalcostcouldbesharedWithoth~consumersofel~c~tyifwater 
pumping is done during hours which do not coincide with the system peak. Sice demand for water 
pumping is seasonal and fanners require water during a given period, very much Sraggeirng of the 
pumping load may not be possible. Assuming that about halfthe capital cost is attributed to other usg, 
this wouldgiveacapitalcostofRs 85,00O(icludingRs 10,000forcostofconion)pertubeweUor 
Rs 4,25O/ha Thus. the estimated capital cost of providing irrigation through state tube web is Rs 
8,26O/ha when considered from the viewpoint of society (ie., when total costs are included). 

A Comparison of Costs 

A comparison of capital costs of an irrigated ha is presented in Table 6.7. It may be noted that from 
the viewpoint of society, use of groundwater through state tube wells has the lowest capital cost per 
ha, followed hy surface irrigation through major and mediumprojects.aHowever, as will bediscussed 

’Eleukity tariffs for aghl ture  are very low and do not c o w  even 15-20 percent of the real cost of providing electricity. 
Besides, there Is largescale theft of electricity (thrwgh unauulonzed tapping of wires), padcularly in B i b ,  These are the 
main reasonsfor the huge loses incurred by thestate EleancityBoard.ThelomaforBiharandHaryana in 1982-83 wereRs 
927 million and Rs 29 million, respeclively. Accumulated mars of intern1 up to 1982-83 w m  Rs. LOlbmillion and Rs 
I50 million, res,penively, See F h c e  Comksion (I 984). 

BDataonsu~aceinigationlhraughminorprojecU wereconsidered not reliableenough(bo1hcapitalandpolentialcreated)lo 
be wed for ComDariw”. 
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in the next section, O M  expenses (including electricity charges) for state tube wells range between 
Rs 1,724 and Rs 4,257 per ha for potential created and gross irrigated area, respectively. 

Table 6.7. A comparison of capital costs of surface and groundwater projects undertaken during 
1980-85. 

Rs per ha Rsperha 
of potential of potential 

crated “ t i l i d  

Surfoc~ imi,qaio“ 
ma@’ & rndimprqeos 

Bihar 16710 22000 
(including command area development) 17610 22900 

H q a t l a  22230 na 

Gro&mrrprojms 
(excluding elecfnfcation) 

Bihar 

State Tube Well Colporation I500 3760 
Minor inigation (of which 
80 percent r groundwater) 2786 2186 

Gro&merprojeas 
(includinp electrification: i.e., mst to saciety) 

Stare tube wells 5750 8010 
private tube wells 32786 32786 

Sirurce: Tables 6.3, 6.4, 6.5. 6.6. 

OPERATION AND MAINTENANCE COSTS 

Allocations by State governments for O&M of irrigation projecfs has been the concern of a number 
of government committees or commissionsg. According to the Public Accounts Committee (1983), 
which examined the planning process and monitoring mechanism in relation to irrigation projects, 
“maintenance of existing irrigation systems is not getting the attention of the States as required. The 
main reason for this is seen to be inadequate allocation made available by the States.” 

The Imgation Department (Central Government) in anote sent to theseventh Finance Commission 
in November 1977 suggested that the department considered that neglecting maintenance of 
irrigation and drainage system was the main reason for underutilition of irrigation potential. The 
department reported that a Central Water Utilization Team had found O M  budgets to be grossly 

9As estimated by the Irrigation Commission (1972), public irrigation work in Bihar and Haryana were making I- in 
1967-68. 
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inadequate in many cases and the systems to be gradually deteriorating. The Finance Commission 
( 1983) examined the datasubmitted by the Union Ministry of lmgation and found that maintenance 
expenditures incurred varied widely, not only from State to State, but also from project to project 
within the same State. For instance, the maintenance expenditure in Maharashtra in the year 1979-80 
was only Rs 27.951 ha on the Gangapur project, whereas for Jayakwadi project it was as high as Rs 
I7  1.71 ha for the same year. In Punjab, the variation was from a minimum of Rs 9.10/ haon the Upper 
DoabCanalSystem toRs 38.66/haon theBhakraCanalSystem.SomeStatessuggesled totheEighth 
Finance Commission certain norms of expenditure for maintenance of multipurpose, major and 
rnediumiriigation worksfortheperiod 1984-85to 1988-89.BiharsuggfftedanormofRs I2O/haof 
gross irrigated area for the plains, while Haryana suGested Rs 75 :ha of imgdted area. The figure 
suggested by other States were: Rs 127 1 ha of irrigated area in Uttar Pradesh Rs I00 each per hectare 
of irrigation potential in Gujarat and net irrigated area in Tamil Nadu. 

O&M Expenses in Bihar 

Data on O&M expenses have been obtained a) from the Annual Budget pdpers d t h e  Government of 
Biharfortheyear.1984-85and b)fromthe Irrigation Depamnent,Govemrnent nfBiharforthepencd 
1980-81 to 1984-85 for major irrigation projects. Table 6.8 presenh data on O&M expenses 

Table 6.8. Expenses and receipts from irrigation projects in Bihar: 1984-85. 

l,tal I'm ha 0 1  
tnigaed areaea" (Rs million) 

R h  US$' 
Etp".U,.$ 

Operation md mamnt~wmce I h7.h X1.4 h.X 
Revenue ntahlahinenl 70.7 34.3 2.8 

rotai 
(includmg 4 5 million for 
dimnion & admmr~trl iun) 242.n 117.4 Y.6 

R<,< cy~r.~ 

Sale 01 warn for irrigation 126.4 h1.4 5. I 

Other xccipL5 ".a. 0.a. n.a 

lotal rewipb I2h.4 h i  4 5.  I 

5i.7 21 I 2.3 

33.2 11 2 

~ 1 1 6 4  ~5h.S 4 5  
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for 1984-85, indicatingthat Rs 167.6 million was allocated for multipurpose projects and irrigation 
projem. Taking the figure of irrigation potential utilized in 1984.85 at 2.06 million ha, this gives an 
estimated O&M allocation of Rs 81.4 (US$6.8) per h a  The budget also provides information on 
expenditure on revenue establishment which was estimated at Rs 70.7 million or Rs 34.3iha. 

Similar data for a period of five years are available for four major projects (Sone, Kosi, Badua and 
Chandan), and are presented in Table 6.9. The costs of establishment (salaries and wages) have risen 
significantly over the last five years, particularly during the last two years. The increase in 1984-85 
over 1980-8 I was 260 percent for expenses on irrigation establishment. 

Table 6.9. Costs of establishment, works and costs of revenue collection from Major Irrigation 
Projectsa in Bihar (Rs. million). 

1980-81 81-82 82-83 83-84 84-85 

A. Totalcma 

Establishment 
~~ WDrk 

Subtotal 

~ Revenue establishment 

~~ Total 

8. Irrigated area. potential "tillred 
(cumulative) (million ha) 

9. I 15.2 20.4 
50.2 50.8 53.6 

59.3 66.0 74.0 

29.8 37. I 52.0 

126.0 103.1 89.1 

__ - __ 
__ ~ - 
__ __ __ 

_- _- 

1.18 1.26 1.34 

30.0 32.7 
46.3 48.4 

76.3 81.1 

60.7 63.6 

137.0 144.7 

_ _  __ 
~ __ 
- __ 

1.42 1.52 

C. Cost\ per ha (Rs) 

~~ Establishment 7.7 12.1 15.2 21.1 21.5 
~ works 42.5 40.3 40.0 32.6 31.8 

~ Subtotal 50.2 5?.4 55.2 53.7 53.3 

~ Revenue establishment 14.7 29.4 38.8 42.1 41.8 

__ __ __ __ __ 
__ __ ~ - __ 
~ __ __ __ __ 

81.8 94.0 96.4 95. I _- 64.9 

'?he im&arion projecls included are: Sone, Kosi, Badua and Chmdm. 
Sc'urcr: kpartment of Irrigation, Government of B h .  

It is reported that recently there has been a change in the practice of allotting major repair and 
maintenance work to contractors. Jobs which were earlier given to contractors are now being 
undertaken by the Irrigation Department itself. This may partly explain the 'jump'of almost SO 
percent in establishment costs in 1983-84. This seem to be the case if one looks at the estimated 
expenses under 'Works' which have declined during that year. The subtotal of expenses on 
establishment and works relating to O&M have increased from Rs 59.3 million in 1980-8 I to Rs 
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8 1. I million in 1984-85; an increase of 37 percent in current prices. These increases in costs would be 
much lower if adjustments are made for changes in prices (wages) of fieM labor and materials.~o 

T'he adjustment by Wholesale Price Index for all commodities ~ v e s  the following results: a) The 
establishment component of O&M costs has increased by I73 percent in real terms over the %year 
period; b) the works component has declined by 23 percent in real terms; and c) the subtotal of O&M 
expenses has increased by 4 percent in real terms; d) the revenue establishment expenses have 
increased by 62 percent in real t e r m  (instead of by 1 I3 percent in nominal terms); and e) the sum of 
O&M costs and revenue establishment expenses has risen by 23 percent in 1984-85 over 1980-8 I ,  at 
constant prices 

lfthese figures of O&M expenses are divided by irrigated area (cumulative potential utilized for these 
projects). O&M expensesare(Rs/ha) 50.2for 1980-81 and 53.3in 1984-85,showingaremarkable 
stability." However, expenses on revenue establishment have increased significantly: I84 percent 
over the 5-year period. The costs of revenue establishment which were Rs 14.7 1 ha in 1980-8 I have 
increased to Rs 4 1.8 / ha in 1984-85. This gives a total expense of Rs 95. I /ha on O&M costs and 
revenue establishment in 1984-85, showing an increase of 47 percent over the 5-year period. Note 
that expenses on revenue establishment, which were about one-half of the total O&M expenses in 
1980-81, have increased to about 78 percent of the latter in 1984-85. As between expenses on 
establishment and works, the share of works has declined from about 85 percent in 1980-8 I to about 
60 percent of the total in 1984-85. This decline may he reflecting either a change in policy (where 
more work is being donedepartmentally) or a genuine reduction in expenses on repain on account of 
increasing expenses on maintaining the establishment. Since salaries and wages for regular 
employees of the department would be the fmt charge on funds allocated to'O&M, it S quite likely 
that a threefold increasein establishment is at the cost ofrepair and maintenance work onthecanab, 
distributaries and minors 

Similar trends may be noted in the O&M costs and the expenses on revenue establishment in the m e  
ofSone Canal, the oldest system in thestate (Table 6.10). While establishment costsand expenseson 
revenue collection have each almost doubled over the 5-year period, the expenses on works have 
increased only marginally (%). T'he figures for the Kosi project also show the same pattern: a 
stagnation (actually adeclinefrom Rs 33.6 million to Rs 30.1 million) in the expensesshownunder 
'Works'and an increase of more than 700 percent in O&M establishment costs (Table 6.11). 
Establishment costs of revenue collection have also increased by 125 percent from Rs 10.7 million to 
Rs 24. I million over the 5-year period. Thus, these phenomenal increases in establishment expenses 
need to he analyzed in-depth and it would he necessary to evaluate the reductions in 'Works'costs 
and their implications for thequality of O&M functions performed by (or on behalfon the Irrigation 

T h e  inden 01 O&M chargs iocread by 61 pzrccnt m 7 y c m ~  1975-76 10 1981-82. It was Sound that the index of the 
wholesalc p r i m  (WPI) lor all commoditio also increased by ahout 62 percent over the m e  prncd, although year to year 
\arkations are somewhat dilfercnt. Hence. the WI lor all commodities hay been used to deflate O&M expenses as well as 
rruripo Sor the per id  19x0-81 to 1984-85. The WPI shows an increase u 1 3  1.5 percent over the 5-year period. 

I11t may he pointed out that there figures ol putmual u t i l kd  seem LO be owrestirnates % t k  have bem ohsin4 by i) 
appnirimatingtheranal migilted areas iii 16orthe;rrtalluvialplainr withtI,oseofKori.and those inSouthwest alluvialplains 
with those ofSune and i i )  adding the 'eentire'incrra~e in potential utilLed in the Stateduring thk prricd to thne fourprojeccs. 
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Department. The increase in establishment costs of O&M as well as revenue collection is very high, 
even when adjustments for price changes are made. In fact, the reductions in expenditure on'works' 
in real terms would be even higher, i.e., 20 percent for Sone and 32 percent for Kosi projects. 
respectively. 

Table 6.10. Costs of establishment, works and revenue collectiona for Sone Canal Project (in Rs 
million). 

1980-XI 81-82 8 2 ~ x 3  83-84 84-85 Percentage increase 
(1984-85 over 

1980-8 I ) 

2. N o r i a  

3. Subtotal ( I  t 2 )  

4 cost oirevtnue c ~ I I ~ c I ~ < , ~  19.1 23.0 28.3 39.3 39.5 I06 

37.8 43.2 50.3 63.1 63.0 66 

~ _ _ - _ _ - -  __ 
__ __ __ __ __ 5.  'rotai ( 3 t 4 )  __ 

a lhese figurn are marginally different from those abtaincd from the Budget papm. 
.hunr.  Irrigation Departmeni, Govcmmeni of Rihirr. 

Table 6. I I .  Costs of establishment, works and revenue collectiona for Kosi Project (in Rs million). 

19XO-XI 81-82 82-X3 83-84 84-85 Pcrcentqr incraw 
( 1984-X5 over 

1980-8 I 

I. Establishment C O ~ L S  2.5 8.6 11.4 20.5 20.8 132 

2. Works 

3. Subtotal (I f 2 )  

33.6 32.0 34.1 26.5 30.1 -1 I 
~ _ _ _ _ _ _ _ _  __ 

36.1 40.6 45.5 47.0 50.9 41 _ _ _ _ _ _ ~ _ _  ~ 

4. C D S t  of revenue Coileai"" 10.7 14.2 21.7 21.4 24.1 I25 

a k s e  f i g u r ~  are marginally dfierent from t h w  obtalned from the Budget papen. 
Source: Irrigation Department, Government of Bihar. 

Finuncialperfonnonce ofSIare rube we& in Bihar. The Bhar Water Development Corporation has been 
responsible for the constmction and operation and maintenance of public tube wells with a discharge 
capacity varying from 1.5-2 cusea. The Corporation is responsible for the installation ofelectric pumps, 
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the construction of channels, the maintenance of completed works, the supply of irrigation to fields, 
and the assessment and realization of water rates. Till 1985, the Government of Rihar had 
contributed Us 100 million towards its share capital. The Corporation has a plan of creating an 
additional potential of 90,000 haduring theseventh Plan ( 1985-90). A provision of Us 450 million 
has been made for 1985-90 which includes Us 140 million towards increased share capital of the 
Government of Rihar. 

T h e  performance of public tube wells has not been satisfactory in Rihar. As shown in Table 6.12. out 
of 5.31 I statetube wellsconstructed upto 1984-X5,about 400-500havenot heenenerglredforthe 
last 3 years. The average number of workingtube wells hasdeclined from 3.469 in 1980-8 I to 2,167 
in 19x4-85. This shows that in 1984-85, only 44 percent of energired tube wells (and 40 percent of 
t o t ~ i  constructed) were in working condition. The main reasons for nonfunctioning are given as 
noneffective management, lack of power, and lack of maintenance of purnpaets and channels. As a 
result. thetotalareairrigated bystatetube wells hasdeclinedfrorn77.000hdin 1980-81 to 35.000hd 
in 1984.85. In 1984-85, area irrigated per working state tube wells was 16.2 ha as against the 
estimated command area of 40 ha. 

.Table 6.12. Financial performance of public tube wells in Bihar. 

t lmt iyxn-xi X I - X ~  ~ 2 . ~ 3  x3-x4 x4-xs 

I 2 1 4 5 6 

52x1  

3469 
77 
22.2 
\il 
Nil 
Yil 

62 

46 
l o x  

13260 
31131 

I402 
I O X  

0 

5?11 

3452 
100 
29 I)  

O.hl 

6. I 
117 

x2  

4X 
1111 

13900 
i7hhO 

I100 
I ?Y 

0.5 

531 I 

? X I 2  
5 0  
17.x 
0 . 5 5  

IYh 
I 1.0 

77 

49 
126 

I7425 
14x00 

2517 
125 

I )  4 

511 I 

2167 
35 
16.2 
0.56 

254 
15.7 

YO 

54 
149 

2722h 
hX760 
4243 

14X 

11.4 
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An analysis of O&M costs shows that during 1984-85, Rs 90 million was spent on the establishment 
expenses of the Corporation while Rs 59 million was the estimated electricity expenditudz 

O&M Expenses in Haryana 

The working expenses (direct and indirect) for irrigation projects in Haryana are presented in Table 
6.13. Duringthepericd 1975-7610 1981-82,theseexpenseshaveincreased (atcurrent prices)from 
Rs I15milliontoRs 207million,i.e.,an increaseof80percentoverthe'I-yearpericd.However.the 
estimated index of O&M charges, accounting for changes in prices of field labor and materials 
(cement. steel structure, paints, etc.), increased from I00 in 1975-76 to I62 in I98 1-82. Whentotal 
working expenses are deflated by this index used by the Eighth Finance Commission in its report 
( 1984). the increase in working expenses in real terms h a  been quite low (only I I%). This shows that 
the near doubling of total working expenses in Haryana is mainly due to changes in prices of labor 
and materials. 

Table 6.13. Gross receipts and working expenses of irrigation projects in Haryana: In real terms, 
1977-78 to 1981-82 (Rs million). 

Y U r  (;mu Workmp lnder of Gross Estimated Wwking Percent of 
Kuuciptr E x p r n s ~  WholRale Rrceiplr Indexa of Expenses Receipts 

P T I C h I  Price) i 1975-76 Wholnalr 11975-76 by Working 
= 100) Price Index = 100) Index of Expemm 

11975-76 O&M Charges 

iC""C"1 (Currm, Price deflated by O&M Charga deflated 10 

: inn) 

I 2 3 4 5 6 7 8:5,7 

IY7S-76 x( I I 5  I on 85  100 115 74 
1976-77 I l l  1 0  I 02 I 09 107 94 116 
IY77-7K XY I I 6  107 8 3  I l l  1115 19 
1978-79 95 001 107 89 I18 I l l  no 
1 9 7 9 ~ x 0  xn I64 I26 63 WI 125 50 
19x0-X I in1 1x1 I48 68 142 I27 54 
lYX l~x2  I ox 207 I63 66 I62 I28 52  

Percent increase 
IVXI-82 ,,\.vr75-76 271,  XI)', 6 3 ' ;  62 c; I I ( i  

I h i s  is a ccmvdidated index a\ estimated by the Eizhth Finance Commluiun. It m u m a  that 8Wi ofthe mainlenmcc cmL\ 3 

arc accounted for by field labor and 2Wi by material5 such a\ crmenl. steel structures. palno and vamisha elc. 

1 %  ma) he noted that due to rhonqe  01 funda. the RWDCdoe, not pay theState Electricity Board the c h u g s  which aredue 
lor upmiltion ofthe 7 Ws. That charges were estimated at Ra 27,226 per TW out ofa total estimated 0&M expenses of Rr 
6X.76O pcr 1 ~ W .  The deficit for RWDC would panly explain the commercial loses of Rs 927 million ofthe Bihar State 
I.lccirica! Roard t o r  thr year 1%2-X3. 



During the same period, gross irrigated area from government canals increased from 1.69 to 1.86 
million ha, an increase of 10 percent. The estimated working expenses at current prices increased 
frotnRs68/hain 1975-76toRs I I3lhain 1982-83,anincrea~eof66percent. (These were3times 
those of 1973-74). However, when the increase in prices of field labor and materials is taken into 
account. the working expenses in real terms have not increased at all during the period 1975-76 to 
1982-83. 

Comparison of O&M Expenses 

Table 6. I4 presents a comparison of O&M expenses in government-managed irrigation systems for 
1984-85. InBihar,O&MexpenzrarangebetweenRs44.7, hainSoneCanaland Rs 120/haforthe 
Kosi project. In contrast, in Harydna on average. O&M exprnsrj (after deducting I W for revenue 
establishment) are Rs 120lha. However, since cost of revenue establishment is relatively higher in 
Bihar. the sum of O&M expenses and revenue establishment is Rs I 17 'ha for Sone and Rs I 7 i )  ha 
for Kosi. The O&M expenses for state tuhc wells are very high at Rs 4,257 ha of irrigated area 
(potential utiliied). 

~lahle 6.14. A comparison of O&M cxpenscs and receipts in government-managed irrigation 
system (1984.85). 

Rs per heddre oi potential utilized 
O&M Curl <>I Gr,m Set Nct Rccript* a\ 

niahlishment O&M Fxpenxr 
cxprnsn Rrvoouc Receipt\ Rccriptr prrccnt 01 
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Details of O&M Expenses and Costs of Revenue Establishment 

Table 6. I5 gives details of expenditure on irrigation projects (excluding multipulpose projects) in 
Bihar for 1984-85. According to this, establishment costs, i.e., salaries of workers and officers. 
account for two-thirds of the total current expenses. Revenue establishment accountS for about 60 
percent of these establishment costs which are predominantly (90 percent) salaries and wages. Motor 
vehicles account for about 2 percent of the total while machinery, tools, and plant account for less 
than one percent of the total expenses. The Irrigation Department spent about one-third of the total 
allocation. i.e., Rs 32. I million, on repair and maintenance. Senior officials (superintending engineer 
and executive engineen) said that at the field levels, approximately I0 percent ofthis cost is incurred 
on fixed expenditure on labor and vehicles, 40 percent on earthwork in canals, 25 percent on repair 
ofstructures, I5  percent on repair and maintenance of buildings, and around 10 percent on new 
buildings and quarters. Of the total allocation for repair and maintenance, about 50 percent is spent 
on materials (cement, steel. bricks, sand) and the rest on labor. Thus, almost 80 percent of the total 
O&M expenses are essentially payment? ofsalaries to oflicen, wages to laborers, and office expenses. 
(See Tables 6. I 6  and 6. I7  for further details for major irrigation projects as well as for the Kosi 
pro.ject.) The estimated number of senior staff on O&M work in the State of Bihar are: 15 chief 
engineen. I00 superintending engineers, 200 executive engineers, 600 assistant engineers. and 1,800 
junior engineers. Because of the prevailmg unemployment situation, there are strong political 
pressures to recruit more staff at the oflicer as well as the worker levels. 

Tahlc 6. 15. Detaila of expenditure on irrigation projects (excluding) multi-purpose projects inBihar: 
1984-X5 (in Rs million). 

Total Percent of Total 

5. I 5 
53.9 54 

6.3 6 

h53 ~ 65 

32. I 32 

~ ~ 

3 \l,lacli,ncr!. 1001, & plan, 0.3 I 

I Muiuv ichicli.. 1.7 2 

5. 1 olal 99.4 I00 

"Derails of rc~enue mtahlishmcnt are a\ follow,: salaries 01 officen Rs 0.5 million: salaries of worken Rs 34.2 million and 
uiTcu expenses ctc.. Rs 4.8 million. 

.Sotme (io\rmment 01 Bihar. Im&m Depanment. Iktaik of Budget 1985-86, Pama 1985. 0. -- less than 0.5 percent. 

.Aha bee Table 6. I h. 

~ ~ 

~ ~ 
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Table 6.16. Details of expenditures on irrigation projectsa (excluding multipurpose projeds): 
198485 (in Rs thousands). 

, 2 ?  4 5 6 1 8 9 10 II I2  

lDireLl,,m and slmlnsrallon 665 2791 306 264 271 101 143 - 4446 4 

Table 6.17. Details of Expenses on Establishment: Kosi Project, 1985-86 (Budget Estiimates) - (in Rs 
thousands). 

Sala- %la- Main- Maim Travel oftice Total Percent 
rim ria tenance tenance ex- ex- or 
01 of allow- allow- prism penss CalUmn 

ofi- workm ance ance total 
'PR of of 

oficen worken 

Kosi &age and main worh 295 14505 90 2653 206 51 17800 53 

Repair and mamtenance 
(western hank) 150 1385 50 350 40 25 2000 6 

Repair and maintenance 
(ea\lern bank) 325 1650 99 370 61 45 2550 7 

Repair a d  maintenance of 
main canals and hrancha 740 7690 210 2120 215 295 11270 34 

Subtutal 1510 25230 449 5493 522 416 33620 

Percent of row t?td 5 75 I 16 2 I I00 

8,urw: (iovernment of Bihar. Irrigation Department Detailed Budget for 1985-86. Pala, 1985. 
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Since revenue establishment accounts for a major share of total current expenditures in Bihar, further 
disaggregated information on these expenditures has been provided in Table 6.18. Salaries of 
workers account for about 70 percent of the total expenditures, while their living allowances take up 
another 15-20 percent. Travel expenses and payments for commercial services account for 2 and 3 
percent, respectively. The share of salaries and living allowances ciofkers is rather low at less than 2 
percent of the total expenditures. There are a large number of people working for revenue collection 
at the tehsil (an administrative and revenue unit consisting of a number of villages) level as well as at 
the circle level. There are officers (zilladars) and revenue clerks for assessment and collection work. 
The number of posts sanctioned is determined by the number of water charge receipts to be prepared. 

Table 6. I X. Details of expenditures on revenue establishment for Bihar irrigation projects : 1985-86, 
(in Rs thousands). 

Irrigation Multipurpose river 
projecrs valley projects 

Total Percent Total Percent 

I. salanes of OficeA 

2. Living allowances of officers 

3. Salaries of workers 

4. Living allowances of workm 

5. Travel expenses 

6. Officeexpenses 

7. Payments for commercial & 
special services 

X. Rents&taxes 

9. Machinm, look and plant 

10. Others 

II. Total 

610 

167 

29794 

8126 

965 

396 

1838 

540 

284 

42720 

2 

70 

19 

2 

I 

100 

228 

56 

24008 

6347 

603 

435 

I055 

".a 

".a 

3372 

36104 

67 

18 

2 

I 

3 

n.a 

".a 

9 

I00 

- Below 0.5 per cent. 
S o u r c ~  Government of Bihar, Irrigation Deptmcnt, Detailed Accounts of Receipu and Expxpediturura for 1985-86: 19x5. 

Because Bhar has a large number of small farms (about 7Wo of the total are less than 1 ha), it takes a 
large number of people to prepare the receipts and then approach farmers for collection of money. 
Because of high population density and largescale unemployment, there are strong political 
pressures to provide employment in the Irrigation Department. As a result, the number of people 
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actually working exceeds the number of sanctioned posts. The State Government has recently 
appointed a Committee to review the functioning of revenue administration in the higaiion 
Department. This Committee is considering a number of suggestions which will rationalize the 
structure of revenue administration and improve its efficiency. 

In the case of Haryana, revenue establishment costs acwunt for 11 percent of the total for 
multipurpose projects and 10 percent of the total for irrigation projects. Salaries of oficers (excluding 
revenue stan) accounted for about 33-39 percent ofthe total (Table 6.19). Repair and maintenance 
accounted for about two-thirds of the total expenses on O&M. However, these maintenance 
expenses include the wages of workers and technical personnel at the lower level. Hence, these 
expenses do not really reflect the quality of maintenance work carried out in the canal system. 

Table 6.19. Details of O&M expenditures on irrigation projects in Haryanz 1984-85. 

Multipurpose river Irrigation projects 

RS w of 9 of Rs w of % of 
million total total million told total 

projects (Bhakra-Nmgal) 

(cxclud- (includ- (exclud- ( d u d -  
ing ins ing w 

revenue reCycI1uc revenue revenue 
estab.) estab.) atab.) estab.) 

I. Salaries oi officema 
-Chid Engineer, Supd. 

Engineers 1.6 3 2 1.3 7 6 
- Executive Engineers _ _ _ _  21.11 36 2 297 26 24 

23.5 3Y 37.0 33 30 _ _ _ _  __ __ -Total 

2. Extenvon & 
improvement. 
maintenance _ _ _ _  37.0 61 A A 60 

3. Subtotal 60.5 100 X i  112.2 I00 

4. Revenue estabbhmmt 11.? & 
5. Total 72.2 100 124.5 

alncludes salaries 01 Chid Enginc-r. Superintending Enginern and Executive Engineers. Salana of workers are included 
under Repair & Maintcnmce. 
%urm Government of Haryma Budget 19SS-Xh. vol.ll. 

Adequacy of O&M Expenses 

As mentioned earlier, the Public Acwunts Committee (1983) and the Irrigation Department 
(Central Government) think that “maintenance of existing irrigation systems is not getting the 
attention of the states as required”and “one of the main reasons for under-utilization of irrigation 
potential was that the maintenance of irrigation and drainage systems was neglected.”From the 
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analysis of O&M expenses in the last section, one can conclude that expenditures on repair and 
maintenance of structures and canals have declined while expenses on staflsalaries and wages have 
increased over time. In fact, the pressures at the field level are such that only a minimum of repairs is 
carried out with the money that is left after payments of wages have been made. 

Given the fact that relatively old structures need more maintenance and repair, the impact of neglect 
of hasic repairs is difficult to estimate in the case of old systems such as the Sone canal. It is essential to 
conduct detailed studies on O&M expenses, on the type of repairs and maintenance done, and on the 
impact of lack of repairs on productivity of irrigation projects. Such investigations alone can provide 
information for corrective action. 

However, since such data on the impact of existing levels of O&M expenses are difficult to obtain, it 
may he useful to review the “estimates”of n o m  of expenditure on irrigation projects. The Irrigation 
Commission(l972)usedRs 15/haasthefigurefor O M  expensein 1970-71. 

The Finance Commission (1973) agreed with the Union Ministry of Irrigation that Rs 25-3Oiha 
might be taken to represent a reasonable limit for maintenance of irrigation works. Accordingly, in 
the early seventies, the Finance Commission worked out the fmancial requirements of States for 
maintenance of irrigation works at the rate of Rs 25 /ha irrigated by government sources of irrigation, 
whether by canals, tanks, or government wells including tube wells. If adjustment for changes in 
prices of labor and materials is made, the norm adopted by the then Finance Commission would 
indicate a level of approximately Rs 50/ha (in I98 1-82) for maintenance of inigation works. 

The Eighth Finance Commission report provides adiscussion of the norms of expenditure proposed 
by the Seventh Conference of Irrigation Ministen of States held in December 1982. Based on the 
recommendations of this conference, the Union Ministry of Irrigation proposed the following norms 
for maintenance: 

a) Operation and maintenance expenses of irrigation systems may be placed at Rs I00 per hectare 
of culturable command area, where irrigation intensities are less than 100 percent, and Rs 100 
per hectare of potential/irrigated area, where irrigation intensities are more than 100 percent. 
Thh provision should be exclusive of regular establishment charges. 

b) For special repairs, provision should be made at the rate of 20 percent of the annual pmts for 
normal operation and maintenance. 

Regular establishment required for maintenance of canals should be financed separately. Based 
on typical studies carried out by the Central Water Commission a provision of Rs 50 per hectare 
of irrigated area may be made till more data become available from the States. 

d)  The States should also review and revise their water charges upwards with regularperiodicityto 
ensure that the costs of operation and maintenance are met fully, and a return on capital 
investment of at least one percent is realized. 

c) 
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The Eighth Finance Commission (1984) thought that the norms suggested by the Ministry of 
lrrigation(which workedouttoRs I70/haofirrigatedareaintheplains) werequitehigh. According 
to the Commission, the norm of Rs 50 /ha fwed by the Seventh Finance Commission would work 
out to about Rs 88 in 1983-84 after taking into account the trend in increase in prices of labor and 
materials used in O&M. The Commission observed that the Note of the Ministry of Irrigation sent to 
the Seventh Finance Commission on 2 November 1977, alluded to the emphasis laid by the World 
Bank on operation and maintenance strictly in accordance with sound engineering principles. Hence, 
the Rs S O /  ha recommended by the Seventh Finance Commission was considered to reflect the needs 
offundsfor proper maintenan~.Thus,theEighthFinanceCommissionconsideredthatRs 88/hain 
1983-84 wasadequatefor m$ntenance.TheCommmissionfurthernoted that"thesumofRs 50/haof 
irrigated area seem to he rather excessive when we consider the fact that in the case of roads and 
buildings, provision for regular establishment is being made at I6 percent of the provision for normal 
repairs." Keeping all these aspects in view, the Eighth Finance Commission decided to provide a 
consolidated amount of Rs I00 per hectare of gross irrigated area for maintenance, including normal 
repairs, special repairs. and regular establishment. In addition, the Commission recommended the 
provision of funds at Rs 30jha for maintenance of the unutilized potential existing at the end of 
1983-84. This figure is much lower than the norms recommended by the Union Ministry of 
Irrigation. Even with these estimates of working expenses, the Commission estimated that the States 
would incur a loss of Rs 400 million during the five years 1984-85 to 1988-89. 

Compared with the above norms of Rs 100/ha inclusive of regular establishment charges, the 
average O&M expenses incurred on four major inigation projects in Bihar during 1980-81 to 
1984-85 were Rs S O /  ha, about two-thirds of which were for establishment. If revenue establishment 
is also included, these costs would be Rs 95/ha In Haryana, working expenses were around Rs 
I IO/ha in the early eighties. Assuming that these are inclusive of revenue administration, these 
estimates are quite near the norms suggested by the Eighth Finance Commission. However, in the 
case of Bihar, the average expenditure on O&M during the early eighties w a ~  much lower (Rs 
22-38jha) compared with the norm of Rs 881ha excluding costs of regular establishment. 

FARMERS' ABILITY TO PAY FOR IRRIGATION SERVICES 

Role of Price Policies for Output 

The objectives of agricultural price policies as included under the terms of reference of the 
Agricultural Prices Commission, 1955, are: a) to provide incentives to the producer for adopting 
improved technology and for maximizing production and b) to ensure rational utilization of land and 
other production resources. In designing policies, the likely effect of the price policy on the rest of the 
economy, particularly on the cost of living, level of wages, and industrial cost structure must be 
considered. Accordingto the revised terms of reference ( I978), the Agricultural Prices Commission 
is required to take into account the changes in the terms of trade between the agricultural and the 
nonagricultural sector.13 The Commission considers the cost of production, demand, and supply of 

"For a detailed discussion of issues relating lo agricultural pr im and t e r n  of trade, see T y a  (1982). Kahlon and Tyagi 
(1983),Mlshra(I985).Ralh (1985). 
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agricultural commodities and discusses various aspects of policy with the ministries concerned, 
Planning Commission, and State Governments before it is put up for the approval of the Union 
Cabinet. Thus, the fmal decision is taken at the Cabmet level (Tyagi 1982). 

Although, in theory, all efforts are made to ensure that fanners get remunerative prices, in practice, 
the price that the fanner gets for his produce depends upon the organizational and operational 
efficiency of the market stmcture. According to Kahlon and Tyagi (1983), “it is, therefore, not 
enough to have a price support/procurement policy for agricultural commodities. In fad, it is more 
important to develop a market structure which enables the fanner to realize at least the minimum 
support price. ”The analysis of data on procurement prices and open market prices during the harvest 
season shows that in the States where infrastructure facilities are good (e.g., Punjab, Haryan4 
Westem Uttar M e s h ) ,  market prices for wheat were higher than procurement prices fied by the 
government, but in Rajasthan wheat was quoted at prices which were about 20 percent lower than 
the procurement prices. Similarly, in the m e  of rice, whereas in Andhra M e s h ,  Punjab, and 
Haryana, the open market prices remained either equal to or higher than the procurement prices 
during the late seventies, in Madhya M e s h  and Orissa the prices of unmilled rice were occasionally 
lower than the procurement price (Kahlon and Tyagi 1983415). The phenomenon of fanners 
getting prices which were 14- 18 percent lower than the procurement prices for rice has been reported 
in a few surveyed districts in h t e m  Uttar M e s h ,  for the agricultural year 1985-86.14 

Thus, it is quite likely that fanners in Bihar are receiving prices which are much lower than the 
support prices and/or procurement prices announced by the government on account of inadequate 
infrastructure for purchase and storage of food grains. In contrast, farmers in Haryana are able to 
receive remunerative prices for their agricultural output, mainly on account of govemnient infm- 

. These ditkences have to be kept in mind while estimating the additional benefits 
to irrigation across regions and over time. A comparison of water rates with procurement prices may 
not reveal the true relationship between input and output prices. 

Dcmesticprices versus iqmrfprices. Government policy on agricultural p r im may be so designed 
as to protect consumers from high prices rather than allowing the producers to get higher prices 
through sales in deficit regions within the country or abroad (i.e., agricultural exports). The fmt 
objective may be achieved by “zoning,”i.e., by restricting the movement of agricultural commodities 
from one state-zone to another. ‘ 5  In the case of wheat and rice, restrictions on imports and/or exports 
of food grains may result in domestic prices which are lower than the corresponding border prices. 
As pointed out in a recent study (Mkhra 1985), the domestic prices of wheat and rice in Mia were 
much lower than their corresponding border prices in 1975 and 1980. For example, in 1980, the 
domestic price of wheat was US$177 per metric ton at the official exchange rate and USS142 at the 
shadow exchange rate. Thecorresponding border price was much higher at US$308 per metric ton. 

“J. P. Sigh, Personal Communication. 

”Zonal restnnions were followed from time to time in India renrining free movement of f o a l  Bairn. 
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l%e negative values of nominal rates of protection show taxation of agriculture rather than 
protection of agriculture. This is also a method hy which returns to the use of higation can he 
affected indirectly by macro policies oftrade restrictions, ‘zoning,’and other administrative controls. 
These should also be taken into account while analyzing various alternatives for raking resources 
from the agricultural sector. This is only to emphasize that raising of irrigation fees is only one (direa) 
method. Transferring resources from agriculture (or irrigated agriculture) ’to rest of the economy’ 
can he done through policies which affect prices of outputs and inputs as well as through policies of 
direct and indirect taxation of incomes accrued or realized in the agricultural sector. 

Terms of Trade between Farm and Nm-faarm Sectors 

Changing theterms-of-tradebetwcenfarmandnonfarmsecta~isalsooneofthe waysoftransferring 
resources from one sector to another. By changing ‘administered’ prices of outputs and inputs, the 
government can influence resource flows from the farm sector to the government and/or to the 
manufacturers of agricultural inputs and implements and other commodities purchased by the 
farmers. A detailed analysis of commodity termsaf-trade in India has been reponed in Rath (1985). 

Tahle 6.20. Conlmodity terms of trade between farm and non-farm sectors in Bihar and Haryana 
(Rsiha). 

Ratio of farm harvesr pnm 10 Ratio or farm haws1 
prices of cnpus purchased from 

“on-farm senor 
prim to prim paid 

by rural households lor 
goods of household cansumplion 

(Index: 1961-62: 100) (Index: 1960-61) 
Bihar - Bihar H W W  

Rice Wheat Bajra Wheal Rice wheat 

1970-7 I 143 I I 7  89 138 I09 88 
1971-72 132 I I 7  108 141 I00 81 
1972-73 I44 I38 187 I35 102 96 
1913.14 182 I86 I5h 155 I13  117 
1974-75 183 Ill 131 I I2 I82 I 08 
1975-76 106 78 X I  96 I l l  80 
197677 116 92 x2 103 94 73 
1977-78 I35 89 91 I06 I09 71 
1978-79 I I S  89 81 107 88 68 
1979-80 I l l  96 I02 I02 78 69 
1980-81 96 86 94 91 82 75 
I98 I-x7 x4 85 83 92 82 84 
1982-83 I20 103 X I  92 ! i t  97 

UOW 
I. Srurce Rath (19x5) 
2. D l a  on ratio a( farm h o s t  p r i m  to p r i m  of houehold goals were not available for Haryana 



Financing Irrigation ServLes: A Literature Review ond Selected Case Studiesjkm Asia 259 

As may be noted in Table 6.20, the ratio of farm harvest prices to prices of inputs purchased from 
non-farm sectors has been on the decline since 1974-75 and has fallen to very low levels in 1980-8 I 
and I 98 1-82, This is true for rice and wheat in Bihar and Bajra and wheat in Haryana. Although this 
ratio has been slightly higher in Bihar in 1982-83. it has declined or remained stagnant in the case of 
the two crops in Haryana. 

Similar trends may be noted in the ratio of farm harvest prices to prices paid by rural households for 
goods of household consumption. The ratio of these prices has not only declined continuously (with 
the exception of the period 1977-78) since 1974-75. but has fallen much below that prevailing in 
1960-61. Thus, the changes in farm harvest prices have not kept pace with increases in prices of 
inputs and other commodities purchased by fanners, and there has been a defmite erosion in the 
‘purchasingpower’ofgocdsproduced bythe farmsector. Thesefactorsshould betaken intoaccount 
when considering raising of irrigation service fees to recover O&M expenses and capital costs. Such 
comprehensive analyses alone can ensure that both the productivity and equity aspects of benefits 
from irrigation projects are taken into account when formulating agicultural policies. 

Incidence of Direct and Indirect Taxes on Incomes 

Apan from irrigation service fees, farmers pay land revenue, agricultural income tax, and indirect 
taxes on commodities and services levied by the Central and State governments. The amount of 
indirect taxes paid by the farmer depends on the quantity and type of commodities purchased which, 
in turn. depend on the level of income or expenditure. An attempt has been made here to estimate the 
amount of indirect laxes paid by farmers who use canal irrigation as well as by farmers who do not 
use irrigation. The difference in the amount of indirect taxes paid by the two categories of farmers 
will provide an estimate of indirect taxes which could be attributed to provision of gravity irrigation. 
Thisdifference inthetotallaxespaid will beconsidered asthe indirectflowoffmancialresourcffasa 
consequence of higher incomes/ expenditures generated by the use of irrigation. 

Table 6.2 I provides details of the assumptions made in calculating the incidence of indirect taxes. 
First, the area under the two categories of farms ( I ha and 2 ha) receiving canal irrigation in Bihar has 
been estimated. Thus, the total net area irrigated by canals (1.18 million ha) is divided as 0.48 million 
ha withanaveragefarmsizeof I haand0.70millionha withanaveragefarmsizeof2ha.Thisgives 
the estimated number ofhouseholds in each farm size as 0.48 and 0.35 million, respectively. Second, 
net income in each category is calculated based on the data used in Table 6.22. Per capita income or 
expenditure is then calculated assuming a) a family sue of 6 adultquivalents, b) that nonagricultu- 
ral income will be, on average, equal to farm savings, and, thus, c) that net income from agriculture 
represents total consumption expenditure of the family. The amount of taxes paid per m u m  have 
been calculated using the estimates of per capita expenditure and the estimates made in a study 
conducted by the National Institute of Public Finance and Policy (NIPFP), New Delhi. This gives 
estimates of total indirect taxes paid by each farm family to the Central and State governments. For 
example, a farm family having, on average, a I-ha irrigated farm would pay a tax of Rs 690 per 
annum. The estimated tax for a 2-ha irrigated farm is Rs 1,848 which is about 13.2 percent of the 
total income or expenditure per annum. 

. 



Table 6.21. Net income and incidence of indtri:ct taxes in canal-inigated fanm in Bihar. 

Unit Irrigated by Unirrigated 
canals 

I ha 2 ha I ha 2 ha 

I. Area under each category of 
farms 

2. No. o i F m  in each 
category 

3. Net ulcome in each category 
of farm 

4. Per capita per income per 
expenditurPd per annum 

5.  Per capita h a m e  per 
expenditure in each category per month 

6. Amount of tax Rs per capita 
per annumb 

Central taxn 

State fax6 

Total 

7. Total tax per annum for 
each farm family 

8. Total tax per annum for all 
the farms in each category 

income over expenditure 
9. T- p~rcenl or 

million 
ha 

million 

Rs pcr ha 
per year 

RS 

RS 

Rs 

Rs 

Rs 

RS 

million 
Rs 

0.48 0.70 0.48 0.70 

0.4X 0.35 0.48 0.35 

70 I2 14024 3869 7738 

I I69 2337 645 I200 

9 1  194 54 I08 

13 196 24 73 

42 I I2 16 42 

I I 5  3nx 40 I15 

690 I848 240 690 

33 I 641 I15 24 I 

9.8 13.2 6.2 8.9 

"Taking a family size of 6 and asquming that non-agricullural income will balance savmgs and net income from agiculture 
will represent total consumption upenditwe. 

'lhe esl-ted tax incidence 6 determined on the bash of average orpenditure per m u m  in each caregory 

'It is assumed that the level of incidence im 19X3-X4 will remain the same a? in 1973-74. 
Source: National Institute ofhblic Finance and Policy, New Delhi, Incidence of Indirect Taxation in India 1073-74, 1978. 

The corresponding figures for unirrigated fm are Rs I I 5  for a 1-ha farm and Rs 241 for a 2-ha 
farm. These families pay 6.2 and 8.9 percent, respectively, of their annual income as indirect taxes. 
When these figures of tax payments per family are multiplied by the total number offarm families in 
each category, we get the estimates of total indirect taxes paid by these groups (Table 6.23). The total 
estimated taxes paid by farm families using canal irrigation are Rs 978 million (Rs 33 I million+ Rs 
647 million). The corresponding figure for families not using irrigation would be Rs 356 million (Rs 
I I5 million+ Rs 241 million). Thus, the dfifionol tax liability attributed to inigation is Rs 622 
million (Rs 978 million - Rs 356 million). According to the assumptions made and the estimates of 
tax incidenceused inthisstudy(based ontheNIPFPstudyof 1973-74),aroundRs400millionisdue 
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Estimates of Farmers' Ability to Pay for Irrigation Services 

In this section, three approaches16 are used to analyze the ability of farmers to pay for irrigation 
services. Under the first approach, irrigation's net benefits to water users (exclusive of payments 
related to irrigation services) are estimated. Benefit recovery ratios (the propoltion of these net 
benefits which must be paid directly or indirectly) are calculated for alternative policies with respect 
to water charges. The second approach involves estimating the net income earned from irrigated 
cropping and comparing it with the magnitude of direct and indirect payments for water which 
would be required under alternative policies. The third approach compares higation-related 
payments with gross income earned from irrigated production. To facilitate comparisons with 
similar studies in other countries, all values have been calculated in t e r n  of equivalent amounts of 
unmilled rice per hectare per year. 

Table 6.24 presents data on gross income, Cam expenditure, and net income of irrigated and 
unirrigated farms in Bihar. These data have been obtained from a farm-level survey conducted in the 
Sone River Basin in 1983- 84 by the National Council of Applied Economic Research, New Delhi, 
which found that the intensity of cropping on a I-ha farm in the region was 180, i.e., for a 
representative farm. one could assume I ha of rice plus 0.8 ha of wheat. Gross income on the I-ha 
irrigated farm was estimated at Rs 8.438 compared with Rs 4,450 on an unirrigated farm. The 
cstimate of net income per hectare per year has been presented as returns to all family resources 
(including land, labor, capital, and manslgement) under the assumption that the family o m  all the 
land farmed. Net income (returns to farm family resources) has been estimated at Rs 5,774/ ha/ year 
on irrigated farms, compared with Rs 3,263/ha/year on unirrigated f m .  The net benefits of 
irrigation (i.e.,afterdeduningincreased productioncosts)areRs 2,51 I /ha/year. Imigationcosts (or 
water rates or irrigation service fees) have been estimated at Rs 72/ha:yearfor this crop rotation. 
Then, irrigation costs are only I .2 percent of the net income on irrigated farm and about 2.9 percent 
of the estimated net benelit from irrigation. 

Similar estimates of net income and net benefit from irrigation have also been calculated from data 
obtained by thcMinistryof A~iculture, New Delhi. undcrthestudies on cost ofcultivationofmajor 
crop\. Analysis offarm-le\~eldatafor theSone Canal region is presented inTables 6.22and 6.25.The 
irrigation cost from these surveys is estimated at Rs 130;; ha,;yearon canal-irrigated farms. Using,an 
CStimdtCd intcnsity of cropping of I70 (k, 1 ha rice+ 0.7 ha wheat), the net income (i.e., returns to 
Iarmf~imilyresources)onan irrigatedfarmh~heenestimatedat Rs 7,0lZ/ha:year,Theestimateof 
net income on an unirrigated farm is Us 2,639 taking an intensity ofcropping of 133 (i.e., I ha ricet 
0.33 ha wheat). This gives an estimated net benefit of Rs 4,373: ha/ year from irrigation. 1t may be 
noted that this cstimate of net benefit of irrigation is almost 75 percent higher than that estimated 
from NCAER ( 1985) data. Both these estimates have been used in evaluating alternative policies as 
indicatd in Table 6.22 and Tables 6.26 through 6.30. 

Similar estimateb of water rates for canal irrigation and net income have been obtained fromdata 
given in a report on  Economica of Farming in Haryana ( I98 1-82) brought out by the Economic and 
Statistical Organization of the Government of H a p n a .  The estimates of water rat= (Rs 
'"I hew apprwcher iiic duptrd from the Fini Kepnn 01 lhu Regional Study on Irrigawn Service Fces by L. Small. M .  
~\dr~mci. ;and k. Manin I IYXhl. 
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Table 6.24. Gross income, farm expenditure, and net income of irrigated and non-irrigated farms in 
Bihar (Rsiha). 

Additional Net 

( I  0 ha1 10.8 ha1 (1.0ha) (0.8 ha) imm Irrigation 

Im@d U"rni@d 

Rice wheal Total Rice Wheat Toul InmmcorEknd~s 

m o s  1"cnmC~ 5217 3221 8438 2434 2016 MSO 3988 
Form Eywdcure 

Fenilven I646 115 
lnlgati"" cost 72 

ienilveri ac.1 2676 795 
cat of materlab ( d S .  manue. 

'IuVal paid OIL( cxpensah 2664 I187 
Net income ( R I U r n  1" 

farm lamlly m"rCes1 5774 3263 251 I 

I, assumed that the intensity of mopping on a Iha  farm S 180 (i.e.. 1.0 ha of rice and 0.X ha of wheat). 

blnclude paidqut cash expenses on purchzed inputs only. 
Source: NCAER ( 1985): Agoiconomic and Sacio-economic Survey of the Sonr R m r  k m .  1985 

105/ha/year) and net benefit of irrigation (Rs 3,864/ha/year) are presented in Table 6.26 

Table 6.25. Irrigation costs, crop yields and net income by source of irrigation in Bihar. 
~ 

Canal irrigation Tube wellr ea. U"lm@d 

RICE 

NO. of im. 23 22 14 

Average 31ea under crop lhal 3.39 0.92 
Average cost of ihigatim Rs '  ha 74.7 25O.SX 

Yield (kgiha) 2154 22u0 1115 

Kg nm per ha 46.7 156.6 

Nn incomea Rs: ha 3284 3333 I542 
Kg rice per ha 2053 2083 964 

W H M  T 

NO. o i  l a m s  17 35 8 

Average m a  under crop (ha) 2.6 0.92 

Average cml d..p.1mn R5;ha 79.24 329.15 
Kg nce pa ha 49.5 205.7 

Yicld (Kg'ha) 2897 2254 2160 
Net lnComc Rsjha 5325 3254 3324 

Kg i c e  per ha 3328 2034 2076 

lncome~de~~al~~retumrloo*nlarmrniourcesxhichmn~pondloFar~nHu\mRslncomelC-rosrlncome-Ccs~A2lardc~~dinihe 
Farm Management Studla. 
Svurip MinlstryoiAg~icyIture. GovemmenIoflndiaCoif olCultna,a,nS~udia. 1922-83. Thedataaretorsdead villaga inLane IV  which 
includa whhs;h in the Sone roommand lncludmg S m a m .  Auranwabad. Hila Airah and Bihanhant 
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Table 6.26. Imgation charges and net income in selected fanns in Haryana 

higated Unirrigated Ditfermce of irr- 
gated over 
unirrigated 

I .  Grass incomc 8027 2664 5363 

2. Farm expenditure (purchased inpua only) 2023 524 1499 

3. Net income 6004 2140 3 8 M  

4. water rats I05 

5.  Tuhe well i pumping sea etc. 7 3 1  

Sub-total of imigation cosa (4f 5)  842 

10 

42 

14 

3 

22 

Irrigation m1s a\ percent of gross income 

Irrigaliun CME a\ percent offarm expenditure 

Irrigation COSU) as percent of net income 

Water r a t s  as percent of additional income 

Irrigation ~ 0 x 1 s  as percent of additional income 

Sbuwr: Economic & SPatLstical Organlration. Government of Haryana, Economics of Farming In Haryana I98 1-82. April 
19x5. 

R z w v e ~ o f  O W  COSIS. These estimates of water rates and net income for Bihar and Haryana have 
been brought together in Table 6.27. Irrigation charges or water rates for canal irrigation range from 
43 kg unmilled rice per hectare per year in Bihar to 98.1 kg in Haryana. Net returns to farm family 
resources range between 3,458 kg unmilled rice per hectare per year in Bihar and 5,709 kg in 
Haryana. Similarly, benefits from imgation range between 1,504 kg unmilled rice per hectare per 
year in Bihar and 3,709 kg in Haryana. Total direct and indirect irrigation-related payments” by 
water usen under alternative policy assumptions have been presented inTable 6.28. The f i t  column 
of the table shows the average or typical amounts farmers arc charged under current policies. The 
estimated water rates are equivalent to 43-8 I kg unmilled rice per hectare per year in Bihar 
depending on the source of data used. For Haryana’g, the actual payment is equivalent to 98 kg 
unmilled rice per hectare per year. 

I’ll should be mrntiond that in India, under gmvity irrigation system water charges are paid in cash only. There are no 
contribution. made in lahx (or fad gmins) except in the case of some emergencies. 

Whese eslimates of irrigation-related payments are nearer to those in Nepal and Thailand (based on an implicit tax of 6.2 
percent on price of unmilled rice) which are 75kg unmilled rice per ha per year for Nepal and 85kg unmilled rice per ha per 
year for Thailand. These are much lower than the values for Korea the Philippines and Indonesia See Small et al. (I 986). 
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Table 6.27. Irrigation charges and additional net income from irrigation (excluding irrigation 
charges from canal ;r%ation) in Bihar and Haryana 

Irrigation charges Net return lo Net return to Additional net 
farm family farm family inmme or benefib 

resources from m w c ~  fmrn from lrrigation 
Mgatedfarm uninigatedfam 

&!ha! kgncel &!ha\ kgnce: &/ha/ kgricei &/ha/ !q"ce/ 
year h a l y e d  year haiyear year halyear year ha/year 

Ectonme I 

B i h ~  (1983~x4) 1 2  43.1 5114 3458 3263 1954 2511 I504 
11301 (X1.3) (7012) (4383) (2639) (1649) (4373) (2733) 

~ a i y a n a  ( I  yn 1-82) 105 98.1 6109 5709 2140 2000 3969 3709 

"Farmhaneslpricffofunrniliedrice havebeenused incomputingkggiceperha.7haewereRs 1.67perkgin 1983-84,Rs 
1.60per kgin 1982-83 in Bihar, and for Haryanathey wereRs 1.36, 1.26and 1.07per kgeach in 1983-84. 1982-83 and 
1981-82. respectively. 
Fylrer in parentheses are for data from Mst of cultivation sludla. These data are for 1982-83. 
Sources: Tables 6.21 and 6.24. 

Table 6.28. Total direct and indirect irrigation-related payments h water usen under alternative 
policy assumption in Bhar and H a q q  (Kg rice per ha per y d 7 .  

Actual Actual rncdrfied to  Actual mcdilied to sel 
set imgatian irrigation service 

service fees equal 
to o&M m t b  

f e s  equal to o m  plus 
full remvety of capital anc 

Bihafl (1983.84) 43. I 80.8 I464 

(81.3) (80.8) (1464) 

Hirryanae 98. I 89.1 1869 
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The second column of Table 6.28 shows the estimated amounts that would be needed if current 
policies are modified so that irrigation service fees per hectare would equal the costs of O&M. This 
represents the level of paymhts that would be necessary to provide full recovery of O&M costs via 
an irrigation service fee, assuming that collection rates are 100 percent. The last column of the table 
indicates the charges necessary for the per hectare amounts charged to equal the full cost of both 
O&M and capital investment. It should be noted that increases in irrigation fees amounting to 97 
percent are indicated in Bihar if one uses the irrigation charges paid by farmers indicated in the 
National Council of Applied Economic Research survey. However, for recoverig O&M costs, no 
increase is indicated if the actual irrigation charges are based on cost of cultivation studies. In 
Haryana, the actual amounts reportedly paid by farmers are about 10 percent higher than the average 
O&M costs. Thus, full recovery of O&M costs does not indicate any increase in water rates (it 
suggests a decrease of 9 percent) but would require higher collection efficiencies. However, water 
rates would have to be increased substantially (i.e., 18-34 times in Bihar and 19 times in Haryana) if 
full cost of both O&M and capital investment is to be recovered. 

Table 6.29. Estimated benefit recovery ratios under alternative financing policies (in percent). 

Actual ACUI maifiial to \etb A C ~ U ~ I  modfied to setb 
irrigation service fees 
equal to O&M cost 

irrigation service fees 
equal to O&M cost plus full 

recovery of capital cost 

Bihar" 2.9 5 4  97.4 

( 3  0) ( 3  I )  (55.9) 

Harydna 2 6  2 x  59.3 

'Figures in parenthew are based on data on cost of cultivation \tudie\ conducted by the Ministryol Agriculture, New Delhi 

'O&M cost\ are R\ I35 lor Bihar and R\ I I3 lor Haryana (per ha) amortved capital co\ts are Rs 2,3 10 for Bihar and Rs 

Sour<(,\ Tables 6 22. 6.27 and 6 2X. 
2,242 f<N' Haryana (per ha) 

Ben@ rtwverc' rutim. From the figures given in Tables 6.22 and 6.27, estimated benefit recovery 
ratios under alternative policies for Bihar and Haryana have been displayed in Table 6.29. Under 
actual policies (and water rate levels), the estimated benefit recovery ratio is around 3 percent for 
Bihar and 2.6 percent for Haryana.19 For full recovery of O&M costs, the estimated benefit recovery 
ratios rise for both the States, although marginally for Bihar (Estimate I1 in parenthesis) and 
Haryana. The last column in Table 6.29 shows that the benefit recovery ratio would be almost 100 
percent in Bihar if the net benefit to irrigation is similar to that estimated in the National Council of 
Applied Economic Research survey. However, with a higher figure of net benefit of irrigation (based 
on cost of cultivation study), the benefit recovery ratio to cover full costs of O&M and capital 
investment is 55.9 percent for Bihar, and for Haryana, 59.3 percent. 

''Thebe may be compared with 5 percent l o r  Nepal, I0 percent for the Philippines and 26 percent for Korea repoaed in those 
\tudies in this volume 
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Based on the estimates presented in Table 6.29, it can be said that in both the States, wherever there is 
a reasonable irrigation service, the incremental benefits derived from irrigation will be adequate to 
make possible the full recovery of irrigation O&M costs and still leave the farmers with significant 
increases in net income due to irrigation. Table 6.29 also indicates that the benefits of irrigation are 
not high enough to make possible the full recovery of O&M plus capital costs and leave enough 
margin for the farmer to use irrigation*(’. 

Net incme , f rm irrigation. InTable 6.30, the estimates of net income (derived in Tables 6.24,6.22, 
and 6.26) are compared with the amounts of irrigation-related payments required under the three 
alternative policies. The comparison is presented as the amount of the payment as a percentage of the 
net income remaining with the water user after payment has been made. Under the actual policies of 
the two States, the estimates range between 1.2 and 1.8 percent for Bihar and 1.7 percent for 
Haryana. Raising irrigation service fees to cover O&M costs results in relatively modest changes in 
the percentage of net income needed to pay for water, except in the case of Bihar (Estimate I, using 
the National Council of Applied Economic Research Survey). The percentage of net income needed 
to cover O&M costs remains less than 2 in both States. However, raising irrigation service fees still 
further to cover the full capital costs as well as O&M costs leads to irrigation charges generally in the 
range of 35-43 percent of net income of the farmers. The implications of the figures of Table 6.30 are 
generally consistent with conclusions drawn from Table 6.29, namely, that farmers generally have 
the ability to pay for the full cost of irrigation O&M through irrigation service fees, but the payment 
of the full capital cost is not feasible. 

Table 6.30. Total direct & indirect irrigation-related payments by water users as a percent of the net 
returns to the farm family resourcesa under alternative policy assumption (percent). 

Actual Actual modified to set Actual modified to set 
irrigation service fees 

equal to O&M plus full rec- 
overy of capital cost 

irrigation service fees 
equal to O&M cost 

Biharb 1.2 1.9 42.8 

(1.8) (1.9) (34.9) 

Haryana 1.7 1.9 39.2 

dNet income estimates are presented as returns to all family resoutces (including land, labor, management and capital) under 
the assumption that the family owns all of the land farmed. These estimates of net income are compared with the amounts of 
irrigation-related payments required under the three alternative policies. The comparison is presented as the amount of the 
payment as a percentage of the net income remaining with the water user after payment has been made. 

bFigures in parentheses are based on data from cost of cultivation studies. 
Source: Table 6.22. 

Pqments as apercentage of gross incme. Comparisons of payments for irrigation services with 
gross income are conceptually less meaningful than either of the previous two approaches to analyze 
farmers’ability to pay, but they avoid the need for data on farm income, which often are limited to a 

2% this case, the situation in Indian States is similar to those in Nepal and the Philippines assuming moderate capital costs. 
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few specific surveys or projects. Estimates of the typical p e r c e n w  of gross income which are 
required as payments for irrigation under the three alternative policy situations are presented in 
Table 6.3 1. Under the actual policies, these range between 0.9 and 1.4 percent, and if water charges 
are raised to cover O&M costs the range is between I .4 and 1.6 percent. However, about 30 percent 
of the gross value of output would have to be paid if irrigation service fees are raised to cover O&M 
costs as well as full capital investment. 

Table 6.3 1. Total direct & indirect irrigation-related payments by water users as a percent of gross 
productiona under alternative policy assumption (in percent). 

Adual A W  modified to set A W  modifled to set 
higation service fees inigatim smite fees 

qualtoo8tMcost equaltoo&Mpksfullrec- 
overy of capital cost 

- 
B d  0.9 1.6 28.9 

(1.4) (1.5) (26.5) 
HaWIM 1.3 1.4 29.3 

a ~ r ~  production d e n  to gross value of output on a one-ha irrigated farm awing two crops 
cropping is I 80, i.e.. I ha of rice+ 0.8 ha of wheat. In Haryana, the intensity of cropping is 170, i.e., I ha of rice+ 0.7 ha of wheat. 

bF- in parentheses are for data from cost of cultivation studies of the Minist~y of Agricultm, New Delhi 
Sources: Tables 6.22 and 6.21. 

rice and wheat. In Bihar, the intensity of 

Table 6.32. Water rates, gross value per ha and cost of higation in Bihar and Haryana in the late 
sixties (1969-70/ 1970-71). 

Rice wheat Rice whcat 

1. water rate (Rs per ha) 37.5 225 24.4 14.5 

3. Harvest price at farm level 59.63 87.02 53.% 69.27 

4. Value of pmdw per ha (Rs) 553 818 773 I262 
5. 

2. Yieldperha(Kg) 926 940 1433 1822 

(Rs per quintal) 

water rate as percent ofgros value of pro- 
d u a  7.0 2 7  3. I 1.1 

6. Gross value of produce per ha' (Rs) I 207 
7. E s t i e d  cost of O M  plm capital 

charges for irrigation projects2 I23 66 
8. Water rates3 (as m d i e d  to cover O M  

gross value of produce 10.2 4.0 
plm capital charges) aF paant of 
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It is interesting to compare these estimates with-those obtained around 1970 and reported by the 
Irrigation Commission (1972). As shown in Table 6.32, water rates in Bihar were 7 percent of the 
gross value of produce in the case of rice and 2.7 percent in the case of wheat, giving a weighted 
average of 4.6 percent. This figure is much higher than the estimates ranging between 0.9 and 1.4 
percent in the early eighties. This shows that in the early seventies, a much higher proportion of gross 
value of produce was collected as water charges, and this ratio has declined signifcantly over the 
decade. Similarly, water rates of Rs 55 /ha were much higher than the estimated O&M costs of Rs 
15/ha In Haryana, water rates were relatively lower for both crops, and the weighted average 
(assuming intensity of cropping of 170) was Rs 34.6/ha which was only 2 1 percent of the gross 
value of produce. This ratio has declined to 1.3 percent over the decade (Table 6.3 1). 

As shown in Table 6.32, in the early seventies, water rates as modified to cover O M  charges and 
annualized capital costs of irrigation projects would have been 10.2 percent of the gross value of 
produce in Bihar. This percentage is much lower than the range of 26.5-28.9 percent estimated for 
the early eighties. The corresponding figures for Haryana are 4.0 percent for the early seventies and 
29.3 percent for the early eighties. This shows that the increase in goss value of produce has been 
much less than the increases in O&M expenses and capital costs. In other words, the increases in 
capital costs of surface irrigation projects have been so hgh that covering these costs by raising 
irrigation service fees would not be possible. Although these figures may not be strictly comparable 
on account of differences in assumptions and sources of data, they do point toward the trends in 
increases in costs of irrigation vis-a-vis the grm value of output from irrigated agriculture. 

Table 6.33. Water rates in Bihar for perennial and non-perennial crops (Rs per season per ha). 

Perennial Non-perennial 
(Sone Canals) (Canals other than Sone) 

Kharif Rabi Kharif Rabi 
(Rw (wheat) (Rice) (wheat) 

Ai current prices 
1965-66 (since 1953) 25 12 20 10 
1972-73 (since 1966) 40 22 20 17 
1973-74 52 30 21 22 
1974-75 78 15 41 35 
1982-83 78 45 41 35 
1984-85 90 51 47 38 
In real terms (adjusted for wholesale prices 
of rice & wheat 1970-71 = 100) 
I966 to 1972 
1973-74 37 28 19 20 
1974-75 43 25 22 19 
1982-83 30 21 16 16 
1983-84 27 21 14 16 
1984-85 33 24 18 19 

Sources. I. Central Water Commission, Governmen! of India, for water rates. 
2. Wholesale price indices for rice and wheat are from,& bnomic Survey ( 1985-86) as reported in Table 6.4 1. 
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The conclusions from the above analysis can be summarized as follows: 

a) Increasing inigation service fees or water rates to cover O&M costs results in moderate increases 
in the proportion of the gross value of output (or net inigation benufit) that must be paid. 

b) Attempting to raise the irrigation service fees further to cover the full capital cost, would require 
payment of a very high proportion of the crop - between 27-30 percent. 

c) Raising irrigation services fees to cover both O&M costs and capital investment may result in 
disincentives for use of water for irrigation resulting in lower output, incomes, and employment. 

' Hence, policies regarding water rates should be thoroughly evaluated in terms of their impact on 
welfare of the farmers, incentives to use water and other inputs, and on agricultural output, 
employment, and income distribution. 

METHODS OF FINANCING IRRIGATION SERVICES 

The water charge for a crop is usually a charge per hectare of area under the crop. The croparea basis 
has been adopted for irrigation water charges because it is convenient for measurement. Besides, in 
almost all irrigation systems, facilities for measuring water quantities on a volume basis are absent. The 
advantages and disadvantages of the crop method have been discussed by experts and field engineers. 
According to them "the crop method does not offer any economic incentive to a cultivator to be more 
frugal with the use of water or to pay any heed to such water management practices as are 
recommended by ex-" (Malhotra 198563; Malhotra 1982; Government of India 1972). 

The most prevalent method of water charges, both in Bihar and H q a n a ,  is the crop method under 
which water charges are levied on an area basis for different crops irrigated in any year2'. Table 6.33 
gives figures for water rates for two major crops - rice and wheat - over time in Bihar. It may be noted 
that in 1984-85, the water rate (or m i o n  charge) for rice (&r& was 80 percent higher than that for 
wheat in perennial canals such as the Sone canal system. The water rates for nonperennial canals (other 
than Sone) were nearly equal for rice and wheat. The water rate for rice has increased from Rs 25 /ha 
during 1953-65 to Rs 9O/ha in 1984-85. The corresponding figures for wheat are Rs 12/ha and Rs 
5 I /ha  Thus, in nominal terms, the water rate for rice has increased 3.6 times over the last 20 years, 
while for wheat it has increased 4.25 times over the same period. The data also show the stickiness in 
revising water rates. These did not change at all over a 13-year period 1953- 1965 or during the decade 
1974- 1983. The most recent increase has been of 1 3 to 15 percent in the year 1984-85. 

"In Haryana some experiments have been made with the Wuri-mrrric method which is said to be a proxy for the volumetric method under 
wnditions where the W u r h d i  (rotational) system of water distribution is used. The Warimetric method of aSSeSSment was intmduced on 
SothaDistributaryintheHissarDistria wi thekt f rom Kharif 1976:Thepriceofuntitimeof Wori(tum)foreach watercourxcanbefmed in 
wveral ways. but in this particular case it was fvted in a manner so that the level of taxation remained the Same as with the crop method. The 
average of 3 yeas aSSsSment of eafh water wurx was divided by its net Wuri (turn) time to pet the price of unit time of Wuri with no regard to 
number of times a cultivator received hb water." Under Wari-murric method, field-to-field collection of crop data for preparation 01 water bils 1 
not necess;uy. as the water bill can now be prepared with d& already available in the oflice. 

The experience of the Sotha Distributary. where the Wuri-mtlric mahod is still continuing has not been critically evaluated. The experiment did 
not privide any apparatus for observing whether this method provided any inducement to cultivators for better and more economic use of water. 
However. the "enquiries made from cultivators after 4 years reveal that they are happy because for their water bill they have no longer to depend 
upon the integrity and efliciency of any one individual"(Mahotr;l 1985. p. 73.). 
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However, when the changes in water rates are adjusted for changes in the wholesale prices of rice and 
wheat, respectively, one furls that the water rates in real terms have not increased at all during the last 
decade. In fact, these have declined by 1 1 percent for rice and 14 percent for wheat in the case of 
perennial canals. 

Water rates in Bihar are charged on the basis of a season (involving three waterings) or of a single 
watering22. The rates for a single watering are about 80 percent of those for the season in the case of 
rice, but are almost equal in the case of wheat (Table 6.34). The water rates to be charged by the State 
tube wells for 3 watering to rice (in 198685) were Rs 125/ ha, about 37 percent higher than those 
for canal irrigation. The water rates for wheat under State tube wells may turn out to be higher by 

. 40- 140 percent, depending on the number of waterings required. 

Table 6.34. Water rates in Bihar for crops in three seasons for Perennial Flow Canals. 
~~ 

1951 195F65 1966-72 1973 1974-83 * 1984-85 

Long lease 
Season 

Single watering 

2. Non-perennial canals 

Long lease 

Season 
Single watering 

Rohi 

I .  S)ne Canals @eremid) 

Season 

Single watefing 

2. Non-perennial canals 

Season 

Single watering 

H(n wecnher 

I kne  Canals @erennial) 

Season 

Single watenng 

2 Non-pemnlalcanals 

season 
Single watenng 

11.12 

12.36 

6.18 

n.a 

8.03 

n.a 

n.a 

22.24 

24.7 I 

12.36 

19.77 

12.36 

12.36 

9.88 

44.48 

14.83 

9.88 

3.71 

37.07 

39.54 

22.24 

19.77 

12.33 

22.24 

19.77 

17.30 

12.36 

69. I9 

24.71 

44.48 

14.83 

49.42 

51.89 

29.65 

27.18 

17.30 

29.65 

27.18 

22.24 

17.30 

91.43 

32. I2 

59.30 

19.77 

74. I3 

77.84 

44.48 

40.77 

25.95 

44.48 

40.77 

35.36 

25.95 

137.15 

48.19 

88.96 

29.65 

90.50 

51.15 

47.50 

29.90 

51.15 

46.95 

38.50 

29.90 

159.50 

55.35 

103.50 

34.10 

Source Central Water Commission, Ministry of Irrigation, Government of India 
*2About five years ago, the long lease system of charging for watering was abolished because influential farmers were monopolizing the use of 
water by local maneuvering or by force. On account of this, there was abnormal growth of litigations. Hence, the long-lease system was replaced 
by seasonal or single wate-. 
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Table 6.35 presents data on water rates in Haryana It may be noted that water rates have been raised 
only once during the last decade or so. In real terms (i.e., after adjusting for changes in wholesale 
prices of rice and wheat) the water rate for rice in 1983-84 was only Rs 25 /ha compared with Rs 
74/ ha at current prices. Similarly, for wheat, although the nominal water rates have remained 
between Rs 45-62/ha, in real t e r n  these have declined to a range of Rs 15-21 /ha. 

Table 6.35. Water rates in Haryana for storage schemes and diversion schemes. 
~ 

Storage scheme Diversion schemesa 
At current prim (Bhakra-Nangal Project) (Flow irrigation) 

Kharif Rabi Kharif Rabi 
(Rice) (wheat) (Rice) (wheat) 

1966-67 * 24 15 24 15 
(since 1949-50) 

1975-76 
(since 1966-67) 

74 62 74 45 

1983-84 74 62 74 45 

In real [ems 
(adjusted for wholesale 
prices of rice and wheat 
1970-71 = 100) 

1975-76 41 35 41 25 

1983-84 25 21 25 15 

%e schemes included are Western Jarnuna Canal ( WJC) Remodeling Scheme, Laharu Lift Inigation Scheme and Jui Lift 
lmgation Scheme. 
Sources: Central Water Commission, Statistics Directorate, New Delhi. For water rates, Wholesale Price Indices are from 
Economic Survey Reports. 

Assessment, Billing, and Collection Procedures 

Every year, in Bihar, the irrigated area of each farmer under each crop is assessed by revenue staff in 
the field. A collection peon moves from door to door to contact each farmer for collection of arrears 
and current charges with a blank receipt book. The farmer can make payment in full or in part, and 
the collection peon is required to issue a receipt for the amount paid. Certificate proceedings (in 
courts) are initiated against farmers for pending charges, and warrants are issued against defaulters. 
In such cases, surcharge and interest are also realked from the farmers along#with the outstanding 
charges. 
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In Bihar. there is an elaborate organization for irrigation revenue administration in the Irrigation 
Department. At present the Revenue Administration of the lnigation Department is organized in a 
pyramidal structure. The tehsil constitutes the lowest unit of the organization. Two or more tehsils 
comprise a Revenue Circle or unchul. Several anchals comprise a Division. On average, there are 
seven to eight Circles in a Division. The Directorate of Revenue Administration consists of 18 such 
Divisions and is a part of the Secretariat Complex of the Irrigation Department of the Government of 
Bihar. 

In 1984-85, in Bihar, the numbers of sungruhuk (collection peons)mhurrirs and mins were 2,494, 
840 and 246, respectively. In addition, there were 98 rehsikiurs who supervised the work of revenue 
collection. In 1983-84, the number of field staff was much larger: 3,170 collection peons, 1.234 
moharrirs, 159 tehsildars, and 427 amins. Invariably, it has been found that persons actually 
employed are in excess of the sanctioned numbers. In September 1984, an evaluation showed that 
the excess staff comprised I97 clerks, 45 mohanirs. and 143 amins. 

A recent review of the revenue administration carried out by the Directorate has sugg&ted that there is 
urgent need to: a) redefine the junsdiction of the existing I8 divisions to bring about a balance between 
assessed area in each division, b) review existing work loads of field staff and supervisory staff, and c) 
suggest norms for work load of permanent and seasonal staff. 

In Haryana, the particulars of the crops sown along with the names of the cultivators are recorded in 
a register called khusru. "This register is the initial record of the area irrigated and all disputes about 
the irrigation status of a particular piece of land are decided on its basis.This record is recognized by 
the courts and hence the necessity for its maintenance according to rules. Thus the importance of an 
Irrigation Booking Clerk who maintains this initial record can well be imagiined." Although the rules 
provide a number of checks on the work of Irrigation Booking Clerks by the zilludur, the Deputy 
Collector, the Sub-Divisional Officer. and the Executive Engineer, in practice, the crop method of 
water charges places great reliance on the efficiency and integrity of the Irrigation Booking Clerk. 

Collecfion e8cienc:v dcusrs. Table 6.36 presents data on current charges, arrears. and collection of 
irrigation fees in Bihar for the years 1982-83 to 1984-85. It may be noted that the arrears of irrigation 
charges are between Rs 225-250 million for the last three years. These are around three times more 
than the current charges in these years. In 1982-83, current charges for irrigation totaled Rs 71 
million while the charges for industrial water supplied to Bokaro Steel Limited were Rs 26 million. 
The assessed charges for irrigation have declined to Rs 62.4 million in 1984-85, partly because of a 
decline in area irrigated and partly because of lower average rates. The assessment for industrial 
water supply in 1984-85 is also much lower at Rs 10.2 million, a reduction of 60 percent in two 
Years. 

As described earlier, the Government of Bihar has an elaborate setup of revenue administration in the 
Irrigation Department. Expenditure on revenue establishment, which represents the cost of collec- 
tion of water rates, was Rs160 million in 1982-83 and increased to Rs 63.7 million in 1984-85 (Table 
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Table 6.36. Year-wise demand, collection and expenses on revenue administration in Bihar : 
1982-83 to 1984-85 (in Rs million). 

1982-83 1983-84 1984-85 

Irrigation B o b  Total lnigatmn B o b  Total lmgation Bokaro ptal 
Steel Steel Steel 

1. 

2. 

3. 

4. 

5 

6 

7 

8 

9 

A-a 

Current demand 

Total demand 
(including arrears) 
(I+ 2) 

Target of collection 

T0t;rl colledion (actual) 

Expenditure on revenue 
6tablishmentb 

Aaual collection minus 
expenditure on revenue 
establishment 

Expenditure on revenue 
expenditure a, percent of 
annual collection 

Actual cllection 
as percent of target 

Area d under 
irrigation (million ha) 

Actual collection per ha (Rs) 

Revenue expenditure per 
ha (Rs) 

223.0 

71.0 

294,O 

n.a 

53.4 

60.0 

-6.6 

I I2 

I8 

1.42 

37.6 

42.2 

0 

26.0 

26.0 

n.a 

23.7 

0 

23.7 

0 

92 

223.0 

97.0 

320.0 

na 

71. I 

60.0 

17.1 

78 

24 

256.0 

73.5 

329.5 

327.7 

49.5 

59.0 

-9.5 

I I9 

15 

1.48 

33.4 

40.0 

2.3 

12.4 

14.7 

16.5 

14.7 

0 

14.7 

0 

89 

258.3 

85.9 

344.2 

344.2 

64.2 

59.0 

5.2 

92 

19 

251.9 

62.4 

314.3 

184.3 

48.3 

63.7 

-15.5 

I32 

26 

1.32 

36.5 

48. I 

0 

10.2 

10.2 

n.a 

9.5 

0 

9.5 

0 

n.a 

251.9 

72.6 

324.5 

184.3 

57.7 

63.7 

-6.0 

I10 

31 

“Ihe figures of arrears from one year to the other are not consistent with those obtaiined from estimates of demand and collection. 

hFigures of expenditure on revenue establishment are marginally different from those obtained from budget papers 
Sourw Government of Bihar, Irrigation Department. 

6.36). These costs are quite high when compared with the actual collection or current 
assessment. For example, in 1982-83, costs of collection were about 78 percent of the total 
revenue from irrigation projects. Because revenue from industrial water supply to the Bokaro 
steel plant was a significant proportion of the total revenues (3 1 percent), the total collection 
from irrigation charges at Rs 53.4 million was about 10 percent less than the expenditure on 
revenue establishment of Rs 60 million. Since collection of charges from Bokaro Steel Limited 
does not require any revenue establishment, one can conclude that if water charges were 
abolished and the Directorate of Revenue Administration disbanded, the State Government 
would have benefited to the extent of Rs 6.6 million (Table 6.36). 
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The figum for 1983-84 and 1984-85 also show the same thing, ie., the costs of collection of irrigation 
charges are hgher than the revenues obtained from farmen for prowding irrigation services23. In fact, 
the deficit has increased from Rs 9.5 million in 1983-84 to Rs 15.5 million in 1984-85. Thus, abolition 
of water charges, and retrenchment of the staff on revenue administration would have provided the 
State Government with additional funds of Rs 3 1.6 million during the years 1982-83, 1983-84, and 
1984-85. This would have been over and above the Rs 47.9 million collected from Bokaro Steel 
Limited during the 3-year period. 

Thus, the increasing expenditure on revenue administration should be treated as a means of providing 
employment to a large number of people rather than as a cost towards providing irrigation services. 
Hence, it would be unfair to raise water rates to cover the ever-inming expenditure on revenue 
administration when this expenditure does not result in improvement in irrigation services, but reflects a 
welfare measure to provide employment which, as such, is politically motivated. It is in this context that 
the possibilities of collecting water rates along with land revenue or through enhanced land revenue on 
irrigated land should be considered. If this is politically difficult, it may be useful to explore the 
possibility of recovering irrigation charges through a tax on the use of fertilizers, after a careful analysis of 
the impact of this tax on the incentive to use fertilizers and resulting impacts on crop yields. 

It should be noted that irrigation charges actually collected in 1982-83 were Rs 37.60/ ha as compared 
with the current charges (average) of Rs 50/ha The actual collection declined to Rs 33.40/ha in 
1983-84 and Rs 36.50/ha in 1984-85 (Table 6.36). This is to be compared with Rs 49/ha and Rs 
47/ ha of current charges in the two years, respectively. As compared with these f-, the expenditure 
on revenue administration was Rs 42.20/ha in 1982-83, Rs 40/ha in 1983-84 and Rs 48.IO/ha in 
1984-85. This shows that in 1984-85, the revenue expenditure.per hedare was hgher than even the 
assessment of irrigation charges. Hence, even if the rate of collection were 100 percent for current 
charges, the State Government would have incurred a deficit. Given that the actual collection from 
irrigation was Rs 14 million short of current charges, collection efforts resulted in increasing the arrears 
rather than decreasing them 

O&M eqenses and rece@ts for h v ~  maprpmjects. Table 6.37 contrasts the situation of net receipts in 
the case of two major projects, Kosi and Sone canals. Eastern Kosi Canal and the Rajpur Canal, which 
were begun during the First Plan ( 195 1-56) and the Third Plan ( 1960-69, respectively, were completed 
during the Sixth Plan (1980-85). The Sone canal system, which existed before 195 1, was strengthened 
by building the Sone Barrage and remodeling works by 1972-73. Sone High Level Canal, which was 
begun during 1966-69, was also completed at the end of the Sixth Plan. The total O M  costs of Kosi 
are almost twice those for Sone, even though the irrigation potential created and utilized is estimated to 
be lower in the Kosi canal systems24. The share of establishment costs to total O&M is around 40 
percent in the Kosi system and 45 percent in the Sone system. 

"It mav be noted that m 61har. the ast of establishment for colkaion of land revenue 1s ako tugb than the add  mlleccion of land revenue 

''Data on potent& created and u t W  by each project were difficult to obtam Sone Canal IS estunated to be u~lgatlng about 0 50 d o n  h a  n e  
potfXtdcreated bV b t e t m  Kosi C d a n d  RaJpUrcanal areesiunateed at 0 4 6 d I o n  ha ThepfXtdutbmd upto 1980 was about 5Opcrcent of 
the total created TIUS IS the m a p  reason for relatively tugb utll costs of the Kosi system 
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Table 6.37. Expensesa and receipts for Kosi and Sone River Projects: 1984-85 (in Rs million). 

Kosi sone 

Epwnses 

Establishment costs 20.8 1 1 . 1  

Works 

Total O&M costs 

30.1 13.4 

50.9 24.5 

Retriprs 

Gross receipts 19.0 60.6 

Cost of revenue 
establishment 24. I 39.5 

Net receipts -5. I 21.1 

Net receipts as 
percent of O&M costs 

Percentage increase 
in water charges 
(actually collected) 
to cover O&M costs 

Negative 86 

295 16 

?hex figures are marginally different from those obtained in the Budget papers. 
Sourc,r: Irrigation Department, Government of Bihar. 

Gross receipts from the Kosi system are only Rs 19 million compared with Rs 60.6 million in Sone. 
After deducting the cost of revenue establishment, the net receipts are negative (Rs -5.1 million) for 
Kosi, but positive (Rs 2 1.1 million) for Sone. Net receipts covered 86 percent of the total O&M costs 
in the Sone system. It has been estimated that in order to cover the entire O&M costs, gross receipts 
(or water charges actually collected) would have to go up by 300 percent in the case of the Kosi 
system. The corresponding estimated increase necessary is only 16 percent for the Sone canal system. 

The financial performance of state tube wells is shown in Table 6.38. While total O&M expenses 
increased from Rs 106 million in 198 1-82 to Rs 149 million in 1984-85, total revenues collected by 
the Bihar Water Development Corporation declined from Rs 0.77 million to Rs 0.56 million. Thus, 
the net losses from the operation increased from Rs 105 million in 198 1-82 to Rs 148 million in 
1984-85. In 1984-85 revenue collection accounted for only 0.4 percent of total O&M expenses. 
Average revenue was Rs 15.7/ha while the area irrigated per state tube well was 16.2 ha. The 
estimated revenue per tube well was Rs 254 as against an estimated O&M cost of Rs 4,244. 
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Table 6.38. Financial performance of public tube wells in Eihar. 

1981-82 1984-85 

No. of tube wells in working condition 3364 2167 

Total revenue collection (Rs. million) 0.77 0.56 

Total expenses on O&M (Rs. million) I06 i49 

Net losses (Rs. million) I05 i48 

Revenue collection as percent of total expenses 
Amirriguted perTW (ha) 

0.7 
24.7 

0.4 
16.2 

Revenue per ha (Rs) 9.3 15.7 

O&M expenses per ha (Rs) I276 4244 

Sourm Bihar Water Development Corporation. Patnit. 

Table 6.39. Net receipts from multipurpose and major and medium irrigation schemes (excluding 
flood control schemes) in 1981-82, (in Rs lakhs). 

State Grm Working Net 
receipb e x p e w  expensa 

Andhra Pradesh 
ASiUll 
Bihu 
Gujarat 
Hqdna 
Hirnachal Prdah 
Jammu & Kashrnir 
Kamataka 
Kerdh 
Madhya Pradesh 
MaharashIra 
Manipur 
M&alayd 
NagdkdId 
o r i i  
Punjab 
Rajathan 
Sikkim 
Tamil Nadu 
Tripurd 
Uttar M e s h  
west Elengal ' 

Total 

2534" 
55 

729 
7x5 

10x2 

24 
832 
131 _ '  

587 
I325 

5 -  

408 
I064 
866 

348b 

394 I 
85 

I480 I 

2172 
61 

1901 
I169 
I 880 

I73 
I096 
624 

1312 
I394 

6 

86 I 
I835 
I746 

I064 

2565 
I553 

21412 

+ 362 
6 

- I  172 
- 384 
- 798 

- 148 
- 264 
- 493 
- 725 
- 69 

- I  

- 453 
- 771 
- 880 

- 716 

+ 1376 
- 1468 

- 6610 

alncluda an estimated amount of Rs 2372 lakhs attributable 10 ungation but shown under Land Revenue 

bIncluda Rs 2.54 lakhs atulbutable 10 ungation but shown under Land Revenue. 
Smrcrz Government of Indm Repon of the Elghth Finance Commmmn. 1984, Annexure 111-19. p 199 

* 
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In contrast, gross receipts, both direct and indirect, increased by 27 percent., at current prices, over the 
seven-year period indicating that these have declined s&icantly in real terms (deflating by 
wholesale price index of allcommodities). Compared to Rs 85 million in 1975-76, these declined to 
Rs 66 million in real terms, a decline of 23 percent. Thus, in real terms, gross receipts which 
accounted for 74 percent of the total working expenses in 1975-76, contributed only 52 percent of 
the total in 198 1-82. Gross receipts per hectare, at current prices, averaged Rs 35 in 1973-74, Rs 50 
in 1975-76, and Rs 43 in 1982-83. In real terms, gross receipts per hectare declined from Rs 50 in 
1975-76 to Rs 26 in 1982-83, i.e., almost by one-half over an eight-year period. 

A juxtaposition of these O&M costs and expenses on revenue collection with the receipts from 
irrigation projects provides valuable insights into irrigation financing in the State of Bihar. Table 6.8 
shows that the total receipts from imgation projects (including multipurpose projects) was Rs 126.4 
million in 1984-85. After deducting the cost of revenue establishment of Rs 70.7 million, the net 
revenue from these projects was Rs 55.7 million. This accounted for only 33 percent of the total 
O&M costs of Rs 167.6 million. Thus, net receipts from the operation of irrigation projects was 
negative, i.e., Rs - I  16.4 million or Rs -56.5 per ha. These figures have to be seen in the context of net 
receipts of Rs - I  I 7.2 million (Rs 73 million - Rs 190 million) for Bihar in 198 1-82 as reported by the 
Eighth Finance Commission (Table 6.39). 

Fable 6.40 shows gross receipts (at current prices) from irrigation works in Haryana Note that while 
gross receipts increased by 42 percent over the decade 1973-74 to 1982-83, gross receipts per hectare 
increased only by 23 percent. In real terms (i.e., deflated by Wholesale Price Index 1975-76 100) 

Table 6.40. Gross receipts and working expenses of irrigation projects in Haryana : at current prices; 
1973-74 to 1982-83. 

<in)%\ Working (iross G r m  Working Gross 
receipt\ expenst3 area' irri- receipu expenses receipu as 

per ha (Kh) per ha (Rs) gated (direct & (direct & percent of 
(million ha) indirect) indirect) of working 

(Rs million) (Rs million) expenses 

I 2 3 .  4 5.3 4 6-3 2 7.4 2 

1973-74 I626 57 64 89 35 39 
1914-75 1.513 50 95 54 33 63 
1975-76 I694 x5 I I5 74 50 6X 
1976-77 I535 I l l  101 I10 12 66 
1917-7X 1.540 x9 I16 17 5x 1 5  
19lX-79 I667 95 131 73 57 19 
1979-xo 1.673 XO I64 49 4x 9x 
19x0-x I I . X I X  101 1x1 56 56 I00 
19x142 I.X92 I ox 207 52 57 I09 
19x243 I X65 X I  21 I 3x 43 I13 

Percent incrcae 15 42 229 - 23 I90 
1982-83 over 1973-74 * 

S h r w  Statistical Ahstrat? ol Haryana ( 19x344): Government of Haryana. 1985. 
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gross receipts, insteakof Lrereesin& have declined from Rs 85 million m I 975-76 to Rs 66 million in 
198 1-82 (Table 6.12). Gross receipts per hectare, at current prices, remained around Rs SO/ ha in 
1982-83. Gross receipts covered only 52 percent of O&M expenses m 198 1-82 and only 38 percent 
of O&M expenses m 1982-83. 

Resource Flows Related to Irrigation Financing: A Comprehensive View 

It is important to take a comprehensive view of resource flows related to irrigation financing in India. 
This requires estimates of capital and current flows into the agricultural sector in terms of investments 
and O&M expenses incurred on government-managed irrigation systems. It also requires estimates 
of subsidies on the use of fertilizers, electricity (for water pumping), and diesel oil (for pumpsets and 
tractors). Resources flow out of the rural sector through payments of land revenue, agricultural 
income tax, irrigation charges, tax on commercial crops, and indirect taxes on commodities used by 
households and rural enterprises. 

In Table 6.41 an attempt has been made to estimate total resource flows related to irrigation 
financing in Bihar for the year 1984-85. These estimates have to be taken as preliminary and need 
further refinement. However, these estimates do provide order+f-magnitude numbers to put in 
perspective various policy alternatives relating to irrigation financing.25 Total O&M expenses 
including revenue establishment were Rs 242.8 million on surface irrigation projects. Total O&M 
expenses including electricity charges for public tube wells are estimated at Rs 149.6 million. Thus, 
current expenditure on government-managed irrigation systems is Rs 392.4 million for 1984-85. As 
against this, collections from irrigated farm sector are: Rs 126.4 million as irrigation charges and Rs 
622 million as additional indirect taxes paid by farmers using canal irrigation (Tables 6.23 and 6.4 1). 

Thus, net financial flows from the canal-irrigation sector are Rs 505.6 million. When public tube 
wells are also considered, net flows are reduced to Rs 356.0 million on account of their high O&M 
costs but very low irrigation benefits. If gross collections of land revenue are also considered, the area 
irrigated by canals ( 1.18 million ha) has contributed about Rs 27 million (an average of Rs 231 ha). 
Thus, the total estimated current resource flows (revenues) to the Central and State governments on 
account of canal irrigation were much higher than the current expenditures. 

Gross receipts obtained directly from farmers through charging irrigation fees were only 17 percent 
of the total receipts from this sector. Similarly, net resource flows into irrigation (Rs 1 16.4 millionX 
Rs 242.8 million - Rs 126.4 million) were about the same as subsidies on the use of imported 
fertilizers (Rs 103 million) consumed on these farms. This analysis shows that canal irrigated 
agriculture is providing substantial financial (and real) resources indirectly through commodity taxes 
etc., and efforts to raise more resources from this sector need not be confined to a mechanical 
approach which suggests raising irrigation fees to cover O&M expenses plus a percentage of capital 
costs. 

T h e  analysis here is confined to current (annual) revenues and expenditures owing to lack of data on transfers of a capital 
nafure (e.g.. plan funds). 

I 
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Table 6.41. Resourct flows related to kigatiion fmanCing in Bihar: A comprehensi\le view (auTent 

Annual flow 
(-Mus) 

A RESOURCE F W  WS INTO AGRICULTURE (1984-85) ' &llqm&ms) 

revenues and expeaditures only). 

Irllg5ion sodor 

1. 

2 

3. 

4. 

5. 

6. 

7. 
8. 

R 

I .  

2 

3. 

4. 

C. 

1. 
2. 

3. 
4. 

167.6 
4.5 

2428 

90.3 

149.6 

H).7 - 
59.3 

314.0 

392.4 

476. I 

1260.4 

Tocalfor the ir+taj a g i c d h d  SCQM 

RESOURCE FLOWS OUT OF AGRICULTURE IN BIHAR 1984-85 
i.Rs million) 

1574.4 

C m 1  
rCVmUC/expenditurc 

flow 

84 
93 
-9 

1264 
n.a 

126.4 

n.a 

622 

na 
748.4 

748.4-248.8 = 505.6 

748.4-392.4 = 356.0 

Net financial flow for the toIal inigatiin scdor 116.4# 
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SUMMARY AND CONCLUSIONS 

The objective of the study was to review the trends in resource mobilization and O&M expenses of 
government-managed irrigation systems in two States of India - namely, Bihar and Haryana It was 
also considered important to take asystems’view of resource flows from canal irrigation by quantifj4ng 
the indirect resource transfers (e.g., indirect taxation, fKation of “administered” prices for outputs and 

below: 

Although irrigation fees for canal irrigation have increased in nominal terms, they have not 
changed at all over the last decade in real terms, i.e., when changes in prices of rice and wheat are 
taken into account; 

* 

inputs) arising from government policies. The main conclusions of the study are summatlzed * 

i) 

ii) In Bihar, arrears of irrigation charges were between Rs 225-258 million in the last 3 years. These 
are around three times more than the current charges in these years. Assessed charges for irrigation 
have declined from Rs 7 1 million in 1982-83 to Rs 62.4 million in 1984-85, partly due to adecline 
in area irrigated and partly due to lower average rateis. The assessment for industrial water supply 
has also declined, the assessment for 1984-85 at Rs 10.2 million is 60 percent lower than that in 
1982-83. 

iii) In Bihar, the Government has an elaborate setup of revenue administration in the Irrigation 
Department. The costs of this revenue administration are so high that in 1984-85, the qenddure 
on revenue establishment (ie., cost of collection) at Rs 63.7 million was higher than the revenues 
obtained from providing irrigation service (Rs 48.2 million). Thus, abolition of water charges and 
retrenchment of the staff on revenue administration would have provided the State Government 
with additional funds of Rs 3 I .6 million during the 3 years 1982-83 to 1984-85. This suggests that 
the main purpose of a large revenue administration bureaucracy is to provide employment for 
people rather than to coUect irrigation charges. It is in this context that the possibilities of collecting 
water rates along with land revenue or through enhanced land revenue for irrigated land should be 
considered. If this is found difficult, politically, it may be useful to explore the possibilities of 
recovering irrigation charges through a tax on the use of fertilizers, after a careful consideration of 
the impact of this tax on the incentive to use fertilizes and resulting impacts on crop yields. 

In Haryana, an analysis of data on gross receipts shows that receipts at current prices have 
increased by 42 percent over the decade 1973-74 to 1982-83. Gross receipts per hectare have 
increased by about 23 percent, i.e., from Rs 35/ha in 1973-74 to.Rs 43/ha in 1983-84. Gross 
receipts as a percentage of working expenses of irrigation projects have shown wide variations 
over time; they were about 89 percent in 1973-74, 56 percent in 1980-81, and 38 percent of 
working expenses in 1982-83. 

In Bihar, gross receipts from irrigation cover, on average, only 75 percent of O&M expenses; the 
range being 37 percent for Kosi and 247 percent for Sone. Receipts, net of a t  of revenue 
collection, cover about 33 percent of O&M expenses, on average, the range b e b  neptive for 
Kosi to 85 percent for Sone. Annual collection of irrigation charges has been around 60-80 
percent of annual charges and around 20 percent of the total charges (including arrw). 

iv) 

v) 
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vi) O&M expenses in government-managed surface irrigation projects in Bihar average Rs 8 1 /ha 
(ranging between Rs 45 and Rs 120, depending on the type of project) and Rs 133/ha in 
Haryana. Thus, in Bihar, O&M expenses, on average, are 20 percent lower than those 
considered desirable (and hence recommended) by the Eighth Finance Commission. 

vii) An analysis of per hectare O&M expenses in Bihar shows that they have declined in real terms 
over the last five years. In addition, there has been asignificant increase in the “Establishment” 
component of O&M costs, while the “Works” component has declined. There is a need to 
analyze whether the decline in’” Works” costs indicates only procedural shifts or a decline in the 

. upkeep of the canals and other structures. The cost of revenue establishment for collecting 
irrigation charges has almost doubled over the last five years. In Haryana, O&M expenses have 
risen (by I 1 percent) in real terms but have fallen in per hectare terms over the 7-year period 
1975-76 to 198 1-82. In the case of STWs, in Bihar, O&M expenses are not only high but have 
increased very fast: Rs 1,402/ha in 1980-81 to Rs 4,244/ha of irrigated area in 198685. 

viii) An analysis of the financial performance of state tube wells in Bihar shows that the total 
revenues collected by the Bihar Water Development Corporation, in 198685, were Rs 0.56 
million as compared with O&M expenses of Rs 149 million, showing a net loss of Rs 148.4 
million. Thus, revenue collections accounted for a meager 0.4 percent of the O&M expenses in 
1984-85. 

ix) At the present levels of irrigation charges (or water rates) fanners are paying a small proportion 
of the net benefit that is due to irrigation. They are also paying a rather small component (less 
than 3 percent) of the net income (i.e., returns to farm family resources) from irrigated 
agriculture. The proportion of irrigation-related payments to gross value of output is also very 
low (less than 2 percent). 

x) If irrigation charges are raised to cover O&M expenses of irrigation works, it would result in 
moderate increases in the proportion of net benefit due to irrigation (or net income) being 
diverted for irrigation-related payments. However, if water rates are raised to cover full O&M 
costs and capital investment, it would result in a substantial (50-90 percent) share of net benefits 
being diverted to irrigation-related payments. It would be necessary to evaluate welfare and 
disincentive effects of raising irrigation fees to cover O&M expenses as well as full capital cost. 
It is in this context that prospects of‘‘ful1 cost recovery’heed to be considered and analyzed. 
Since 80 percent of O&M expenses are on salaries and wages, and expenses on the entire 
revenue administration seem to be for the purpose of creating employment it is unfair to ask the 
farmers to bear the burden of these (ever-increasing) expenditures. Given the fact that 55 
percent of the capital costs of reservoir-type irrigation projects are labor-related payments and 
there are signiticant “leakages” in other costs, it is important to consider why the farmers should 
bear the brunt of it. 

xi) Canal irrigation provides substantial increases in incomes which result in higher expenditures 
and payments of additional indirect taxes to Central and State governments. According to the 
estimates made in this study, such indirect resource transfers are much higher (around two-and- 
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one-half times gross O&M expenditures) than direct transfers or payments received in return for 
irrigation services. Thus, there is a need to explore the possibilities of raising financial resources 
indirectly through commodity taxes, and efforts to raise more resources from gravity irrigation 
system need not be confined to a mechanical (an accountant’s) approach which suggests raising 
irrigation fees to cover O&M expenses plus a percentage of capital costs. 
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GLOSSARY OF TERMS 
.4 

Amin: 

Anchal 

Bajra: 

Irrigation Potential Created 

lrrigution Potentiul Utilize6 

Kharil 

K hatiani: 

Moharrir: 

Parcha: 

Patrol: 

Rabi: 

sdngrdhak: 

Sudkar Area: 

Sudkar Panji: 

Tehsildar: 

The person who takes measurement of the irrigated land surveyed by 
patrol. , 

Circle; it is generally coterminous with irrigation subdivision under 
an assistant engineer. 

A kind of millet crop (pearl millet). 

The irrigation potential created by a project at a given time during or 
after its construction is the aggregate gross area that can be irrigated 
annually by the quantity of water that,could be made available by all 
the connected and completed works up to the end of the water 
courses or the last point for the water delivery system up to which the 
government is responsible for construction. 

Irrigation potential utilized is the gross area actually irrigated by a 
project during the year under consideration. 

Crops grown during the monsoon. 

Listing of area irrigated by each farmer indicating each plot surveyed. 

The person who prepares khatiani and parcha, i.e., collectible 
charges. 

Charges notice. 

The person who surveys the land irrigated to prepare panji 

Crops grown during Winter. 

Peon for collection of land revenue. 

Verified area (irrigated). 

Register showing verified area irrigated. 

Irrigation Revenue Inspector in charge of collection of water charges 
at circle level. 
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Ulthate lrrigatwn: The ultimate irrigation potential is t k  I area thate#&wMga@d 
from a project in a designated year for the projected cropping pattern 
and assumed water allowance on its full development. 

System of rotational water supply, 

* 

Warabandi: 

Wari: Urn, 

Wari-metric: A system of irrigation charges where water rates are based on the 
number of turns a, farme ives water for irrigation during a 
season. 

Zilladar: 

i 


