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CHAPTER-1
INTRODUCTION

I
The problem

1.1.0 Introduction:

Devedopment and management of irrigation would continue to be the
important agpects of agricultura progress in India, as agriculture continues to be the
dominant sector in providing employment and dleviaiing poverty and malnuitrition.
According to the population census of 1991, agriculture continued to be the mogt
important sector in the rural economy employing about 1852 million rural workers, 1106
million person as cultivators and 74.6 million person as agriculturad labourers. Baoth
agricultural labourers and cultivators condituted about 64.9% out of a total of 2854
million workers in Indian agriculture (Census of India 1991, p.18).  The growth of
agriculture, expecidly of the oil sseds sector, at the expense of coarse cereds reaulting in
the avallability of chegp edible ails visavis coarse cereds are expected to bring about
shifts in the consumption pattern of these commodities Edible oils are generdly
conddered superior in terms of nutrition when compared to coase caeds Whereas
vegetable ails are known to be rich in caories derived from fat, coarse cereds have an
abundance of minerds and vitamins in addition to protein and cdories (Vinita Kumar,
1997, P216). India wife a population of about 846 million (Census of India, 1991, p. 15
may find it difficult to feed and clothe hersdf without the corresponding and proportionate
rate of development in agricultura production in the next century.



1.1.1 Production and Consumption Pattern of Foodgrains:

It is imperative that India should produce sufficient quantity of foodgrains
and other agricultura products to ensure its population a reesonable level of consumption.
A task force was st up by the Planning Commisson in 1977 to edtimate the minimum
needs. Based on the age-sex-occupationd characteristics of the population, the task force
arrived a anorm of 243S caories for rural areas and 2995 cdories for urban arees.  Using
gppropriate converson factors, the cadorie content of consumption baskets corresponding
to various per-capita expenditure dasses were worked out (Government of India, 1979,
pp. 1-31). The 27th round of the NSS Consumer Expenditure Survey rdating to 1972-73
edimated the intake of cdories by households in different expenditure dasses for the first
time. It was obsarved on the bass of this data that of the 11,468 sample households
belonging to dl expenditure daseqtotd of 14 dasss), 3298 had a cdorie intake of beow
2300 per consumer unit, and they were found in al expenditure dasses, the top five
expenditure dases- accounting for 497 or 15.1%. Equdly difficult to explain is the fact
that as many as 8170 rurad sample households had a daily intake for consumer unit of
more than 3200 caorie and of these 2585 or 31.6% were accounted for by the bottom five
expenditure dassss (Reo,V.K.RV, 1981, pp. 1205-1209). The country had adopted severd
food sdl-sufficiency programmes epedidly with regard to rice and whesat in the 1970s
Rice is mogily an irrigated crop followed by whest depending on the seasond rainfall.

1.1.2 Agricultural Strategy and Food Needs:

A new drategy for agricultural development in the Fourth Five Year Plan
was outlined in 1965 with three main objectives. First was to apply scientific techniques
and knowledge of agricultural production at dl dages particularly in the fidds. Second was
to Hect a few areas with assured rainfall and irrigation for concentrated application of a
package of inputs based on improved varieties of seed responsve to heavy doses of
fertilisars, and other modern inputs. And the third was to achieve higher production of
subsdiary foods both through intensve production programmes and overdl deveopment
(Government of Indig, 1965, pp.42-44). Irrigation is one of the chief inputs in increesng



the production of rice gpart from oil seeds and cotton. According to the Report of the
Expert Croup on Cropping Pettern, with the compound growth rate of tota food-grams
from 196768 to 1984-85 a 268, the projected foodgrains production for the years
198990 were 162 million tones, 199495 were 18591 million tones and for 1999-2000
were 21219 million tones respectively.  And projected demand for foodgrains during the
year 1999-2000 was 221.00 million tones (Government of India, 1988, pp.1-17). But the
output from the irrigated lands should expand a a high rate so as to meet the projected
food needs of the next decades

1.1.3 Poverty and Foodgrains:

Poverty cannot be reduced without a rapid increese in me supply of
foodgrains. The reason is that foodgrains make up alarge share of direct consumption in a
low-income economy. With an annua totd expenditure of Rs1558 hillion for a
population of 797 million, per-cgpita monthly expenditure comes to Rs163 in
1986-87(RadhakrishnaR.and Ravi,C, 1992, pp.2-3). The rurd-urban differences in per-
capita expenditure was fairly large. The rura areas had a per-capita expenditure of Rs141
per month with two-thirds of it devoted to food, whereas urban areas had Rs226 per
month with dightly more than one haf devoted to food. Though, the share of food in tota
expenditure was lower, urban areas had a higher per-capita expenditure of 39% on food
because of their higher leve of per-capita expenditure. There is need to increase the ability
of poor people to purchase food, and therefore the growth in foodgrains production has to
be sugained through irrigation and technologica improvements.

1.1.4 Irrigation and Its Effects on Agricultural Development

Irrigation can increase the direct employment in agriculture to the poor
workers. Also important are the indirect effects on employment generated by spending the
increesed agricultural income.  The Government of India Snce Independence adopted a
muni-pronged strategy to affect income digtribution in favour of the poor (Government of
India1980-85 p17). The padides and programmes for indirect and direct transfers of
income to the poor encompass input subgdies in agriculture, food subsdy through the



public digtribution system and self-employment and wage employment programmes for the
rural poor. The fird-two measures had only an indirect bearing on poverty through
availability of foodgrains a low prices (Vinita Kumar, 1997, pp. 164-205). The problem of
food security, islikely to atain continuous importance for severd reasons.  Like most
other densdly populated countries, India faces a formidable chdlenge in providing food
security for its population. Economic reforms, in generd, and structurd  adjustment
polides for agriculture in particular, that are desgned to diminate discrimination againgt
agriculture, may result in raisgng the prices of tradable agricultural commodities including
foodgrains visavis manufactured goods (Bhdla GS, 19, p.28). The yea-to-year
fluctuations in agricultural and foodgrains production are very wide (ADB and 1IMI, 1986,
P.2).

The progress of Indian agriculture snce the introduction of economic
planning in the country is substantial  There has been growth in the production of dl (he
crops, though at different rates.  However, this growth has not been smooth and it has
become increasingly ungtable. At least two factors seem to be contributing to the increased
fluctuations in crop output Hrdly, crop output, particularly of foodgrains, is sendtive to
vaiations in rainfal. Secondly, changes in the prices of inputs tike fertilisers would dso
include the demand for inputs resulting in a variaion in output (Hanumantha Rao, CH.,
eta, 1983 P.15). Hence what is needed is a search for redidic and pragmatic policies
which can ensure food security and sdf-sufficiency in foodgrains.  This underlines the
importance of the development of water resources for irrigation in India,

115 Irrigation and Investment Allocation:

At the time of Independence, there were only two major Storage reservoirs
namey Mettur Sukkur and Krishnargasagar both on the Cauvery in South India
Thereafter, anumber of mgor sorage works were undertaken and the country embarked
on alarge number of new irrigation projects. There had been consderable ddays in their
completion and the gedtation periods were prolonged and extended beyond expectations.
The mgjor digortion was came in the Fifth Five Year Plan 1974-78 with as many as 73
new mgor and 331 medium irrigation projects which were dready under execution at the



beginning of the Fifth Five Year Plan (G.O, 1974-79 Appendix). Although the number
of new projects declined gradudly thereafter, particularly in the 1980s concerted efforts
were not made to dear up the backlog. The soill over codts of irrigation projects continued
to be high with the result mat a the beginning of the Eighth Five Y ear Plan as many as 182
maor and 312 medium and 100 extens on/renovation/modermzation schemes were in the
list of ongoing irrigation projects. About Rs39,044 crores at the 199091 price levd had
spilled-over into the Eighth Five Year Plan (GOI, 1993 P.58). The direct impact of such a
large number of ongoing projects has been the enormous cogt and they have overrun the
dlotted time. This has led to a dowdown process in the rate of growth of foodgrains
production in the country.

116 Irrigation and Its Creation and Utilisation:

The lag in utilization of irrigation facilities had tremendous impact from the
investment since the non-utilization of the aready created irrigation potentid  meant heavy
investment without much financid returns. From Planto-Plan bass the lag in the
utilization had ever been increesng with the lag of 389 million ha under mgor and
medium, and 4.80 million ha. under the irrigation projects a the end of 198990. The
invesment cogt of this potentia that remaned un-utifized could be approximatey
Rs 12580 crores (Water Management Forum, 1992, P. 823). However, besdes such
huge invesment without any financid returns, thereis dx a financia loss of
approximately Rs4,300 per year on account of loss in incrementa foodgrain production
which would have otherwise come from this areg, had it been under irrigation. This had
discouraged further investment in agriculture,

117 Irrigation Development and Inefficiency in Cost Recovery:

The percentage of cods recovered from farmers had been very low. The
revenue collections had not been sufficient even to cover the cods of operation and
maintenance of theirrigation systems. One of the reasons for sub-optimd  utilization of the
exiding irrigation facilities is the poor direct cod recovery from the sde of water. Financid
difficultiesin theirrigation sector are rdaed to the f act that publicirrigation isoften heavily



subsdized and the subsdies are often large in our country, and Government is not in a
postion to dlocate financia resources further because of the overdl budgetary congraints.
Rationdisation and restructuring of water rates is envisaged, in view of the urgent need for
upward revisons S0 as to bridge the widening gap between receipts and expenses. Fixation
of water rates a present is under the purview of the State governments.  Some dates have
dready undertaken works relating to improvement of irrigation systems and farmers
turnover with a view to recover full operation and maintenance cods in a phased manner
(UN.O.,, 199, p.17). Under various paliticd and adminigtrative compuldons, the dates
have not been able to adhere to recover the revenue. There is avariety of palitica interests
and pressures which affect the practicad establishment and implementation of financia
reform of irrigation indtitutions.  Inevitably, the issues mat arise will include the politica
viability of any scheme for irrigation fees, me genuine palitical problem of charging low
income farmers anything a dl, even if product prices are increased ; the oppogtion to
reform of officias who benefit from the opportunities for corruption, crested by the
economic rents mat occur in subgdised irrigation and coping with the genuine socid and
cultura impediments to change when traditional vaues are in conflict with modern
methods of financing (Smdl L.E, and lan Carruthers, 1991, P203). As a conssquence,
the actud receipts varied from less man 1% to a maximum of 29% of me gross output
Sometimes, the exiding projects are not maintained property owing to resource crunch.
The flow of fundsinto the treasury isvery low in the form of water rates, or returns to the
capitd invested on different irrigation projects. "It is often noted that the water rates
collected are s0 low mat they are not sufficient to pay the sdaries of the staff and not to
spesk of re-investment in the new schemes' (Gulati, etd, 1994; pp.73-75). The mounting
codts, frequent revison of project estimates and the consequent ddays in the completion of
irrigation projects had been causng grest concern to me government snce a long time
(GOI, 1993 P.58). Severd governments in the world are forced to reconsder ther
policies toward fanners payments and for participation in irrigation developmentd activity
(Smdl and Carruthers, 1991, P.28). At thisjuncture, mere is a need for a scientific study
of the economics of irrigation water rates, covering the phenomenon of both pre-and
pogt-Independence  periods



To conduct such a study taking the entire nation as a unit, is not vigble.

Hence, the soope of the study is limited so as to facilitate comprehension of as much redity
as posshle  Consequently, Andhra Pradesh is chosen for a case study. The development
of irrigation during the pre-Independence period is sgnificant, Snce a number of projects
were constructed across its major rivers by the British Government?® Hence, the study of
their policdes on irrigation is highly valuable for evolving polides for the further
development and management of irrigation.  Also there have been no mgor recent and
useful sudies about water rates in the ate of Andhra Pradesh.

A Brief Review of Literature

1.2.0 Introduction:

Thegpproaches to irrigation pricing need to be understood in relation to the
objectives of a nation's irrigation development programme. Among the various economic
condderations of irrigation planning, some primary concearns of the pricing of irrigation
water can be identified. Increased nationd food production, help for the subsstence
farmers, nationad and regiond development and generaion of increesed revenues to the
Government are some of me consderations® (Smadl L.E, ed.1989, P1). But other
congderaions such as employment, income and sustainability are much more important
than these objectives. Review can be divided into some convenient and broad heads like
Irrigation pricing and development, impact of irrigation, and irrigation and investment
dlocation.



121 Irrigation Pricing and Devel opment:

The pattern of agricultural growth in India during the nineties represents a
shift in the cropping pattern and the spatid didribution of crops in reponse to the
emerging resource and input congraints which may reflect improved dlocetive efficiency
and interplay of improved management techniques in production. The incressed
productivity of rice could be explained to some extent by the area shift from high irrigation
and input intensive north -western dates (Punjab and Haryana) to more heavy rainfal aress
of West Bengd, Bihar and Orissa having less irrigation facilities but abundant cheap
labour. Rice being both awater and labour intensve crop is perhaps better suited for me
Eastern daes with a natural comparative advantage for growing this crop (Vinita
Kumar, 1997, pp.212-214). Given the importance of poverty and agriculture, the
expandon of rice cultivation in these dates as wdl as in other parts of India would have
provided additiond employment opportunities and minimise large scde ‘'uneconomicd’

migration of labour from these dates to the western gates of India

Increesed national food production is an objective underlying the irrigation
development of many nations. A rapid increase in irrigation in Bangladesh, was seen as a
key eement in meeting the primary objective of the medium term food production plan
and "to ensure food security to the nation by achieving foodgrain sett-sufficiency” (Hug,
M.1939, P.168). Achievement of sdf-sufficiency in rice has been an important eement
underlying me irrigation development plans of Philippines and Indonesa In Mdaysa, the
government used irrigation as a means of increasng the domedic production of rice
consumption in the country (Smdl, L.E., etd., 1989, P.1). Jus asirrigation development
IS s%en as an important component of the drategy for achieving the sdf-sufficiency
objectives of these nations, the irrigation pricing mechanism must aso be seen as consdent
with these objectives.

Increasing the production and income of farmers for their subsstence was
the chief objective underlying the development of irrigation in India and Pekistan during
the late 19th and 20th centuries. Projects which, when judged by afinancid productivity



criterion, were deemed to be "unproductive” had an important place in the irrigation
development programme if they would benefit the nation by reducing famines. Such
projects might aso have some fiscal advantages to the government in the form of reduced
expenditures on famine rdief (National Council of Applied Economic Research, 1959,
P65). The explict income digtribution objective assodaed with this policy had dear
implications for pricing mechaniams.  In particular, it would be inconggent to use a
mechanism requiring the water-users to pay for the fun cog of the deveopment and
operdtion of the irrigation sysem. Investment in "Productive" irrigation works thus had an
objective amilar to mat which governsinvestment in aprofit motivated private sector. This
had obvious implications for me types of pricing mechaniams that would be appropriate.

The formulation of irrigation water price is likdy to be influenced by a large number of

vaiables. Some of mem can be conveniently reviewed under the impact of irrigation.

122 Impact Of Irrigation:

The direct impact of irrigation is chiefly on productivity, employment,
income and environment Indirect effects are me profits earned on commodities of the
projects which are sold locdly, profits expected to accrue to al other enterprises ranging
between the fanners and the find consumer, from handling, processing and marketing and,
profits of dl enterprises from supplying goods and sarvices tor the increased farm
purchases for family living and production expenses

1.2.3 Productivity:

Irrigation has the potentia to incresse agriculturd output Whether or not
the individua cultivator benefits from any such increase depends mostly on the gdyle of
irrigation management  Cultivators may be tenants, land owners or smply landless
labourers. They may get fixed wages or share in the totd profitss. Comparison of
productivity between irrigated and unirrigated lands in a given area demondrated that
irrigated lands had a larger increase in productivity (Vadyanathan A, 1987, P510). For
example, in the Dantiwada project of Gujarat, the output per hectare of gross crop areais
esimated higher inirrigated lands, produce are dmogt nearly twice the per hectare of gross



crop area compared to unirrigated lands. There is ample evidence to show that "individud
crop yields are congderably higher under irrigated than under rain-fed conditions and that
irrigated areas grew high value crops which cannot be raised  under rain-fed conditions'
(Ranade, 1980, pp.85-114). It has dso been shown that differences in the progress of
output per hectare as well as crop intensty across soace are ggnificantly and positively
asodaed with the irrigetion ratio.  The pogtive corrdation between growth of irrigation
and growth of agricultura production, mainly crop production can be gleaned. Public
investment inirrigation is seen to be a sgnificant determinant for agricultural growth (Rao,
SK, 1971, pp.133353). This study found that that relaive stagnation in agricultura
growth rates during the carry sixties was mainly due to declining public investment

The production function gpproach was used by Nadkarni to andyse the
effects a different levels and types of irrigation on output, treeting irrigation as one of the
explanatory variables. The micro-survey deduced that the productivity impact of irrigation
varies between projects and across regions.  The survey in Karnataka found mat different
types of irrigation showed variation in productivity : the aress irrigated by wells have higher
cropping intengty and higher yidd than tank-fed areas (Nadkarni, etal, 1979 pp.50-70).
This study reported even larger differences ranging from five-fold to twenty-fold of higher
yidds, and indicates the volume of output per unit of gross sown area and net sown arealis

sgnificantly higher in the command areas man in the non-command aress.

Edimates regarding the impact of irrigation, sourcewise, on yidds the
gability of yieds and their regiond variations were prepared by Dhawan (Dhawan, 1983,
pp.109-16). The direct edimates of productivity differentils between irrigated and
unirrigated lands are widened due to the cropping pattern explains the maor part of the
differential rather than differences in yidd and dso witnesses important inter-regiona
differences. Dhawan aso found that the productivity differentials between irrigated and
unirrigated lands were wider in the low rainfall regions than in the high rainfal regions.

High rainfall regions are generaly higher in productivity than low rainfall regions



While the benefits of irrigation are widdly recognised, their very nature,
sgemming from sSmultaneous changes in technology, input use and resource alocation
makes them very difficult to quantify and attribute to any one factor such as irrigation.
The study by Abbie quantified me benefits from irrigated and unirrigated areas and there
are more benefits much more in irrigated aress. (Abbie, etal, 1982, P.14). Thus me
investment in irrigation influenced the conditions of production, not only through its
technological impact, but through the shaping of the process of development, with
differential  consequences on the economic pogtion of different dasses of people.
Irrigation improved the relaive economic postion of the users and generated a dynamics of
sugtained growth and productivity.

1.2.4 Employment and Income:

The use of irrigation facility increases employment opportunities in primary
sector in more man one way. Firdly, irrigation operation itself needs labour.  And
increased employment depends on the number of waterings gpplied to the crops and the
actua area covered under different crops. Secondly, irrigation facilities had increesed the
use of drategic inputs like fertilizers, insecticides and pesticides which needed labour use a
the farm levd Thirdly, assured water supply diverts cropping pattern of a region from
inferior crops to more remunerative crops which rases the employment potentiad on
account of increased labour intensty of such cops Empirical studies confirmed that
reliable and adequate irrigation had directly rased the volume of employment Some
dudies reveded mat me volume of employment was more inirrigated lands man those with
rain-fed conditions It is reported to have been 61% of employment increesed on the
Dantiwada cand irrigation project in Gujarat (Patel and Patd, 1984, P.538) and more than
100% of employment increased under me Kakatiya cand of me Sriramsagar project in
Andhra Pradesh (Adinarayana, S1984, P43), and 135% of employment increesed in a
village under the Damodar valey cands in West Bengd (Ghosh, MG.1934, P.549).
Another study with empirica evidence from 45 micro dudies (25 of them from India)
found that, with few exceptions, they confirmed the postive relationship between irrigation



and employment (Silliman and Lenton, 1985, P.16). For smdl and margind farmers,
irrigation means increesed productive work spread  throughout me year. For landless
labourers, irrigation means work avallable on most days of the year, especidly where there
ae a ssoond and third crops. A compaison of an irrigated village with a largely
unirrigated village in West Bengd showed how sharp the contrast could be for labourers
In the irrigated area there was virtualy no dead season and dso mat a large number of
migrant labourers could find work in the pesk ssesons (Ghosh, M.G., 1984, P.549).
Wages a0 were high when mere was a sharp pesk in labour demand.  With a continuous
demand for labour throughout the year resulting from irrigation, employers took on to
semi-permanent or permanent labour (Wood, G. 1985, P.24). Thus devdopment of
irrigation helps to simulate the growth of non-farm employment of aregion. The activities
like rice miffing, cotton ginning, repairing and maintenance activities of improved
agricultura implements and other activities of agricultural sector generate additiond
employment opportunities in the economy.

1.25 Environment:

Irrigation projects affect the environment. Some have adverse effects on it,
while others have beneficid effects. In India the projects tike Ujjaine and Jayakwadi on
both of which more than Rs500 crore each have aready been spent are dassc examples
to show how projects are planned ignoring basc sodo-economic and  environmental
condderaions (Dasarda, 1994, p. 181). The deep black soils in planned command aress of
both projects are the mog ill-drained soils And as the drainage components are
congpicuoudy missng in the project design itsdlf, even with a few tral irrigation rotations
the soil is getting spoiled on account of sdinity and dkdinity. Environmenta damage
caused by congruction of reservoirs submerges vauable forests and displaces people
(Vadyanathan, 1987, p.525). But the study dso finds that the reserviors heped to
increase output of agricultura produce including the basic foodstuffs.



1.2.6 Irrigation and Investment Allocation:

Increasing the government revenues was one of the objectives of irrigation
development in India This has been emphasized by a number of sudies The donor
agencies such as the World Bank and other financid agencies and India hersdf had
invested crores of rupees in the past five decades in irrigation and are planning to invest
crores of rupees more in the coming years. But research on the sodo-economic and
inditutiona isues involved in the development and digtribution of investment on irrigation
through public investment programme have started recaiving serious attention from many
of the sudies only recently (N.CA.ER, 190, P65, Prasad and Rao, 1985, P.17). The
rise in the quantum of investment in irrigation sector induced severd additional economic
activities in the economy. These in turn, enhanced production, employment opportunities,
and trade.

the cog escdation and the dday in the completion of the major irrigation
and multi-purpose projects comes under various heads, such as rise in prices, inadequate
invedtigation, inadequate provison, change in the socope and desgn of additiond
requirements, acquistion of lands, rehabilitation measures paucity of funds, poor
performance of equipment, and management of water resources projects, these not only
pushed up the cog of the project but aso resulted in the postponement of the completion
of the project owing to the inability of the daes to provide additiond funds to
commensurate with the rise in cods (GOI, 1980, P.24). In such a Stuation, where the
State is invesing enormous amounts of public money, largely borrowed, without
recouping any part of it, increases the burden on the dready severdy strained budget and is
bound, in course of time, to affect adversdy the ability of the State to maintain or to
continue to expand and improve irrigation. This gives room for enhancing the recovery

cods through proper pricing of irrigation mechaniam.



Water Rates

1.3.0Introduction:

The effects of financing policdes depend mainly on the organization of
responsibilities for the four processes of alocating resources to irrigation, usng these
resources to implement irrigation services, obtaining resources from irrigation beneficiaries,

and controlling the resources obtained from the beneficiaries.

1.3.1 Water Rates and British Period:

Irrigation policy of the colonid administration between 1860-1900, was a
revenue oriented policy. Irrigation land in the Madras Presdency was assessd in a
consolidated payment which represented in one sum the assessment of land revenue and
the charge for its irrigation (Government of Madras, 1865, pp. 131-133). Further, the
colonid government left the less endowed regions where the rate of return was low, to the
private companies and kept the better endowed regions, where the profits were much
higher (Rama Reddy, 1990, pp.1047-4). The colonid rulers discouraged fanners in

maintaining irrigation systems whenever there was a surplus revenue to be redised.

The irrigation policy of the native rulers before the British advent was
marked primarily by the non-commercid and generd welfare considerations (A tchi Reddy,
1992, pp. 1-14). The native rulers used to help the owners of the irrigation sources with
finances that were not expected to be directly returned in any form and at any time. There
was an gpparent change in mis policy during the colonid period as the rate of the expected
profits increased their revenues. It was due to the condderation of commercidization.
The initid gages of this change gave rise to a number of water conflicts and tensgons  The
main reesons were the increesed yidds after the congruction of anicuts and control of
floods particularly in the command aress of these anicuts.
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1.3.2 Ground Water Markets:

The phenomenon of market for ground water has been widely documented
in the context of both Indian and Bangladesh agriculture.  The available literature pertains
to the markets in areas where the availability of ground water is rdatively abundant and
where the rates for water are competitive. During the first round village levd survey in me
Vaga bagn, 27 villages were surveyed, and rate was fixed for water sde in mis basin for
wet and dry lands separatdy. A few wdl-owners depended on their wells and who had
surplus water to sl, by this to earn income (Shah and Raju, 1988, pp.A.23-28). In fact,
many well owners who had a shortage of water purchased it in this region. Water charges
are collected in cash and they do not vary in respect of wet and dry lands, but one finds
variation in water charges from village to village. The water rates vary depending upon
the quality of water and the type of energy used. Poor quality water, in generd, has low
charges. If adiesd pump isusad for lifting water, rates are high, irrepective of the qudity
of water (Janakargjan, 1993, pp.65-67). Another study, by Maria reveds mat rdative
sgnificance of various factors influenced the ground water purchasing decisons of the
fanners in the five Indo-Gangetic dates viz.,, Bihar, Haryana, Punjab, Uttar Pradesh and
Wes Bengd The farmer buying ground water depends upon his attributes like farm-sze in
acreage, number of farm fragments, sail fertility, percentage of his farm area under cand
irrigation, water payment (per acre) irrigation expressed in rupees, timdiness of rain,
adequacy of rain, fertilizer gpplied in kg/acre, and the adoption of high yidding crop
vaietiies The study concluded mat the failure of dimate i.e delayed rainfal has been the
magor factor contributing to the decison of fanners to buy ground water in dl the five
dates (Maria Sdeth, 1991, pp.349-54). The dructure and performance of water markets
in North Coagd Andhra Pradesh were sudied by Rgju and Rao.  According to them, dl
the sdling farms were medium farmers and dl the buyers were smdl farmers, because
and| farmers were not in a postion to afford to introduce the diesd pump sysems. (Rgju
and Reo, 1991, p.376). This kind of water market sysem is dill in vogue in the North
Coadd Andhra Pradesh,.



Pricing of irrigation, with emphasis on cog of producing unit quantity of
water at the water point and charging economic water rates was sudied by Sangd (Sangd
SP, 1991, pp.2645-51). This study daed that in two daies namedy Gujarat and
Maharashtra, water rates of these minor irrigation projects had fully covered the operation
and maintenance charges, yearly component of loan aong with its interest after accounting
for subsidy for the assts created.

1.3.3 Assessment of Irrigation Revenues:

A didinction may be drawn between Stuations of full or partia financia
autonomy and those of financia dependence. With financia autonomy, an irrigation
agency has at leadt partia responghility for dlocation, implementation, fund collection and
controlling of finances of irrigation (Nickum, 1979; pp.169-86; Bergman, 1984; pp.9-13;
Bottrdl, 1983, pp.102-13, and Khan, 1981; pp.55-66). Thee dudies on financia
obligations reveded mat financid autonomy and control over the resources is obtained
from the water ways, and thereby over the alocetion of dl or a major portion of the

resources devoted to irrigation operation and maintenance.

Another sudy regarding financid autonomy were andyses both
de-centralized implementation agendies or a centralized irrigation agency. With financia
dependence, an irrigation agency has no control over any funds collected from the water
usrs and is thus dependent on resources alocated to it through the genera government
budgetary process Decentrdized financid autonomy is found in a number of countries
where control of irrigation operdtions is vested in locd irrigation authority in the USA,
Mexico and China, companies in France, land improvement assodations in Korea, and
irrigation associaions or co-operatives in Taiwan and Gresce (ADB and 11MI, 1986, P.8).
They concdluded that one of the potentid advantages of decentraized financid autonomy is
that it may create financid accountability linkeges between the managers of irrigation
projects and the water users.  The centrdized irrigation agencies may dso be financidly
autonomous, athough this appears to be rdatively uncommon. In the Philippines, where
semi-governmenta corporation, viz; the Nationa Irrigation Adminigtration is respongble



for the congtruction and operation of nationd irrigation sysems throughout the country.

Further, they observed that a common dternative financid arrangement was that of
financid dependence, whereby a government line agency responsble for operating
irrigation projects depended soldy or primarily on government budgetary procedures for its
revenues. This gpproach prevals in a number of countries including Nepd, Indonesa,
India, Pekistan, Bangladesh and Si Lanka In these countries, the amount of water
charges cdllected from fanners have little or no reationship to the amounts spent on the
operation and maintenance of the irrigation sysems (ADB and [IMI, 1986, P9). This
means that the revenue in the name of water charges are not sufficient to meet the

expenses of maintaining the sysems.

Assessment of financid obligations is usualy based on me cog benefit
principle.  When the cost gpproach is usad, it is common for the government to provide
subgdies that cover some specified portion of me irrigation cods. Typicdly, the subsdy
involves a portion of the capital cods, (either for initid congruction or for mgor upgrading
or rehabilitation), but no portion of me operaion and maintenance cods. The cod
principle is some times modified to accommodate congderations related to the amount of
benefits recaived. Condderations of ability to pay appear to have been incorporated into
policies on water chargesin the U.SA, Taiwan and Korea, where the government has st a
maximum amount which farmers can be charged for water by the irrigation assodiaions.
In some casss if the cods of the irrigation assodiaion cannot be met by these maximum
charges, spedid subdgdies may be provided by the government Some sudies observed that
there were a number of problems connected with me cogt principle (Kimura, 1977 :
pp.248-66; Bottral, 1983, pp. 10213, Smdl and Carruthers, 191 pp.39-71; Young,
1986 : pp.151-175; Nickum, 1979 : pp.169-86, and Khan 1981 : pp.55-66). It has been
argued that, because of corruption, inefficiency and other leskages, officidly reported cost
figures for irrigation, in saverd countries may be as much as double the appropriate or red
level mat the usars should be expected to repay.
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The benefit principle is conggtent with financing mechanisms that place
some financid obligations on the indirect beneficiaries of irrigation. In India, it is reported
that betterment levies had been tried in various dates, but without much success The
Panning Commisson studied the pricing of irrigation water under which the Commisson
reviewed different procedures for the cogt-benefit andlyss of irrigation projects (GOI,
1992, pp.58-91). The water charges should explicitly be the function of the volume of
water used and the season of use. The amount paid by the users of irrigation water should
be linked to the quantity used and the quaity of service recaived. A shift to volumetric

pricing which messures water in quantity ddivered would remove the need for fixing

crop-gpecific rates.

Findly, it is not posshble for a centrdized agency to efficiently administer
the use of water at thousands of points across a large irrigation system without the help of
user farmers, without building up strong and effective fanner's organizations which can
take up the responghility of receiving bulk supplies of water from the irrigation department
and digtribute the same among the member farmers.  This may bring about a substantia
reduction in the costs and responghility of the government agency.

The rdation between cods and benefits has a direct bearing on the
economic viability of irrigation as well as the rational dlocation of irrigation outlay across

regions and me recovery of revenue from these benefits.

\V4
Research Gaps and Methodology

1.4.0 Gaps in the Knowledge of Irrigation Rates :
The studies discussad did not give much importance to water rates.  Some
dudies had noted the benefits from irrigation, i.e, improving production and productivity



levels (Vaidyanathan (1987), Dhawan (1983), and Nadkarni (1979). Others stressed on
the investment dlocation and financia obligations, i.e, dlocation of funds and financia
autonomy of irrigation sysems (GOl (1993), ADB and IIMI (1986), Nickum (1979),
Kimura (1977) and Khan (1981). Mog of the recent sudies dedt with the ground water
markets (Shah and Raju (1988), Janakarjan (1993), and Raju and Rao (1991). The cand
irrigation and water rates are not anadysed at length. Only irrigation development and water
rates under cands only are noted by some of them. The dudies reviewed did not give
much importance to development of cand irrigation. Economic analyss of irrigation
pricing hardly attracted the attention of irrigation researchersin recent times. No study had
clearly andysed the setting and collection of water fees. There is no detailed study on any
agoect of irrigation pricing in Andhra Pradesh.

The reason is that the large-scdle irrigation sysem is ahigh cogt propostion.
The exploitable cagpacity of irrigation potentid of large-scae projects covering nearly 585
million hectares of crop areain Indiais more than that of minor irrigation works standing
a 174 million hectares Large amounts are spent on major and medium irrigation
projects. This capitd outlay is entirely on public sector account, mostly spent through
Irrigation Departments of the State governments.  The corresponding public sector outlay
on minor surface irrigation development is obvioudy less and not known precisdy. Thus,
bulk of the public sector outlay dlocated on surface irrigation works was for the
development of major and medium irrigation projects and mis had been enhanced in dl the

Plans ance 1951

1.4.1 Objective and Hypothesis :

The objective of the study is to anadyse the trends in the water rates in
Andhra Pradesh from 1865 to 1990. Different methods of price fixation of irrigation water
of the mgjor and medium irrigation sources are andysed to project the price fixation of

irrigation sysems, and for the future development of irrigation.



The hypothess of the study is that the share of water rates has been steadily
decreasing as a percentage of the total crop output of me arealirrigeted in value terms.

1.4.2 Methodology:

The present study investigates the economic effects of water raes. The
purpose is to capture the dl possble effects - direct and indirect Primary and secondary
sources of data dedling with irrigation in genera and water rates in particular arc collected
Chief explanatory variables involved in this study are the productivity of crops, the prices
of crops, the codt of cultivation, the cogt of providing water, and the cogt of maintenance of
irrigation. There are other and minor variables whose effects are brought into focus

whenever possble through the medium of the above varigbles.

The cogt recovery issue is concerned with the levd and structure of me
prices to be charged againg the benefits from a project so as to maximize Us net economic
benefits to the economy. The soope for efficient pricing of irrigation water is limited,
egoecidly in case of those projects serving numerous smdl plots of land. Metered sae of
water is codly to implement and administer. It is rarefy prectised in the developing
countries.  The mogt suitable means of recovery is a production benefit tax. Crop-wise or
area based rates, which are an attempt to talor such atax to a particular service, need to
be supported by heavy rates of recovery. Otherwise, they may induce digtortions to

cropping patterns and water use.

However, mere are no uniform water-rates over different aress over
different projects oroverthe regionsin the sates of India Hence, the fixing of water rate
by a generd frame work or method is difficult For the andyds projects from three
different regions of Andhra Pradesh are chosen.  There had been different modes of rates
in different projects. In this way the study attempts to analyze a comprehensive and much
wider impact of economics of water rates on irrigation development



A compardive andyticad approach is adopted in tint study. It begins with
the adoption of water rates by the British Government in 186S.  The study noted the
changes adopted by the British government in the later years. It takes into account me
water rates levied by the Indian government after Independence.

14.3 Area of the Study:

The study concentrates on the present Andhra Pradesh as there was no
sgnificant study which highlighted water rates of irrigation. The area of study congds of
three different geogrephicd entities, viz, Andhra, Rayaiaseema and Tdangana While
sdecting the area of study the advantages of the case study and the availability of data were
taken into congderation. Since the three regions condsted of numerous large and smdl
irrigation projects, Andhra Pradesh is sHected as the area of study. Another reason is the
exigence of different types of wet areas and a subdtantid percentage of area under
irrigation. However, dl the wet aress of the three regions do not form the part of study.
For a degper andysis of the impact of water rates on irrigation, sdective projects namely,
Godavari, Krishna, and Nizamsagar anicuts are chosen.

144 Period of Study:

The study begins with the year 1865 for the reason that me introduction of
Sseparate water rates on irrigation by the British Government were proposed in mat year.
Prior to 1865, Andhra region witnessed the completion of Godavari, Krishna and Pennar
anicuts. It was on these projects, the British Government for the first time gpplied
Separate water rates. This process of gpplication of water rates by the British continued tin
the end of their rule. After Independence, a amilar policy was adopted by Andhra Pradesh
government, though there is a dear digtinction between the two. Thus, the study continues
up to 1991, when the Government of Andhra Pradesh introduced an Act regarding water
rates whose impact is dtogether a different phenomenon.*
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1.4.5 Sources of Data:

The sources are numerous and varied. They included Government reports
and records. Caution has been taken to avoid extremes while referring to the British
Government records.  The colonid attitude in generd was to justify the polides of the
British Government There is an Act on me irrigation cesswater rate in the Madras
Presdency cdled the Madras Irrigation Cess Act of 18653 It noted the existence of
various kinds of irrigation sysems and methods of levying water rate in different regions
and under different projects of the Madras Presdency. The Board's Conaultations and the
Proceedings have been awedth of information regarding the individual projects and water
rates in different regions Apart from these primary sources, numerous and sdected
secondary sources like books and articles are consulted  Annual data on irrigation charges
payable to the government in lieu of water supplied to the fanners from the government
owned cands and other means of irrigation are collected from me Board of Revenue
Proceadings of the Madras Presdency, Centrd Water Commisson Reports, Minigey of
Irrigation and power and Agriculturd Reports.

1.4.6 Organization of the Study:

The work is presented in the sequence of Chapters.  The first chapter is an
Introduction mat has delimited the problem. Review of available literature, the area and
period of study, objective, hypothesis and methodology of the study are noted here.

The economic theory of irrigation pricing, the role of government in
irrigation development, and the different available pricing principles are discussed in
Chapter Two. In the Third Chapter, the economics of water resources of mgor as well
as medium irrigation projectsin Indiain genera and Andhra Pradesh in particular, the uses
and usars of water resources and their consequences are examined. The cepitd oo,
operation and maintenance, cos of mgor and medium irrigation schemes and cost
recovery are dedt with in Chapter Four. The Fifth Chapter criticdly andyses the fixation



of irrigation rates from the British rule tin the present times (1991). The benefits of
irrigation are noted and the productivity, prices and water rates are analysed in Chapter Sx.
Chepter Seven briefly discusses the subsdies The study is conduded with a comparison

and contragt with other studies on irrigation matters.



Notes

1

2.

It hascaraossad 100 ororesrecently accor ding to the dectronic mediainformation.

The Madras Presdency occupied the southern portions of the Peninsula from
latitude 20°18 on the eastern coadt and latitude 14° on the western coast to Cape
Comorin with latitude 8°4"; the longitude ranges from 74°9 to 85°15. The extreme
linear length of the Presdency, from North-East to South-Wes,, is about 950 miles,
its extreme linear breadth is about 450 miles The coadt line on the east
commences North at the confines of the large sat lagoon cdled the Chilka lake in
the Bengd didrict of Cuttack, and gives a boundary successvey to the Ganjan,
Vizagpatnam, Godavary, Kisna, Ndlore, Madras, Chingleput, South Arcot,
Tanjore, Madhura, and Tinnelvelly didtricts, and a smdl portion of the Travancore
date. This makes about 1,250 miles of coast washed by the Bay of Bengd, Pak
grait, and the Gult of Mannar. The coadi-tine on the West commences Norm at
the village of Shiroor a few miles south of Bhatcal near the llonore estuary, being
the boundary between the Bombay didtrict of North Canara and the Madras didrict
of South Canara, and gives a boundary successvely to the South Canara and
Malabar didricts and the Cochin and Travancore States. This makes a coadt fine of
about 450 miles washed by the Arabian Sea On every dde but the North, the
Presidency is washed by me open sea The irregular northern boundary has been
formed by accidents of history.

From a physicd point of view, the Presdency may be roughly divided into
three portions, the long and broad Eastern Coadt, the shorter and narrower Western
Coad, and the high table land in the interior. These divisons are determined by the
two great mountain ranges of the Eastern and Western Ghats which give the key to
the configuration of &l Southern India The Eastern Ghats, which fie entirely
within thi s Presdency, acontinuation of thehill system of Chotanagpur. They run
in a South-Westerly direction dmaost through the entire length of Madias, until they
lose themsdves in the Neilgherries, and there joins with the Western range.  Thelr
fine is pierced by the Godavary, the Kistna, and the Cauvery rivers, as well as by
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minor dreams, S0 that they do not perform the part of a watershed. The Western
Ghats on the other hand, which stretches south wards continuoudy aong the shore
of the Indian ocean from the norm of Bombay, satisfy dl roe characteristics of a
mountain range. The peculiar physca geography of the Peninsula with a large
mountain chain running from North to South dong its Western boundary, is of
importance with regards to climate and the productions of the various portions of
the country. The Western hills have the effect of arresting the lower strata of rain
clouds brought up from the Indian oceen by the periodical winds of the South-West
monsoon, and of causng excessve rain precipitation on the narrow srip of the
coad-line on the Western sde of the Peninsula  To the physcd barriers of the
Western Ghats must be attributed not only the vast differences of climate, but aso
those of the nature of the productions, in the Eastern and Western divisons of the
Peninsula. In the former divison the uncertainty and cgpricious character of the
ranfal has taught the cultivators of the sal the necessty of making provison for
the dtorage of water for irrigation purposes, and in memorable tanks of reservoirs
scattered throughout the country. On the Western sde of the mountains, however,
the necessity for such works has never arisen. The chief sgples of the Presdency
are rice, cholam, cumboo, raggy, and varagoo, gingerly; chutes tobacco,
sugarcane and cotton (Madleen, CD., 1987, pp. 1-20).

According to Smdl, L.E., MS. Adriano, E.D.Matin, R.Bhaia, Y.K. Shim, and
P.Pradhan, have been st objectives include dabilisation of production, food
sf-aufficiency, famine protection and land settlement (International Irrigation
Management Indtitute, 1939, P.I).

In the Andhra Pradesh Water Tax Act, 11 of 1988 me government have
rationalized the levy and collection of water rates in the state by introducing
uniform water rates on dl lands by treeting dl lands whether classfied as wet or dry
in me Revenue records, as dry. In levying uniform water rates al magor and
medium irrigation projects are dassfied in the Act under category - | and other
Government Irrigation Sources which supply water for a period of 5 months and



above are dassfied under category - 1l and to collect the water rates from 1.7.1986
(Government of Andhra Pradesh, Order No.1l, Revenue Depatment,
dt24.08.1989).

Act NO.8 of 1865. A hill to enable the Government to levy a separate cess for the
use of water supplied for irrigation purposes in certain casss Wheress in severd
digricts of the Madras Presdency, large expenditure out of Government funds has
been and is Hill being made in the condruction and improvement of works of
Irrigation and Drainage, to the great advantage of the country and of proprietors
and tenants of land, and wheress it is right and proper that a fit return should, in dl
caxs dike, be made to Government on account of the increased profits derived

from landsirrigated by such works. It was enacted as follows :

"Whenever water is supplied or usad for purposes of irrigation from any
river, stream, channd, tank, or belonging to, or congtructed by Government, it shdl
be lawful for the Government to levy, a plessure, on the land o irrigated, a
separate oess for the use of the water, which cess shdl be additiona to any land
assessment that may be levigble on the sad land as unirrigated or punjah and the
government may prescribe the rules under which, and the rates a which such water
cess as aforesaid shdl be levied, and dter or amend the same from time to time"
(Government of Madras, 1865, Order N0.986, pp.361-64).
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CHAPTER-II

ECONOMICS OF WATER RATES: SOME CONCEPTS

2.1.0 Introduction:

Efficient management of water resources requires the recognition of the fact
that the water resources are linked to the national economy. Equaly important is the
understanding of how dternative economic policy instruments influence water use across
different economic sectors as well as between locd, regiond and nationd levels and among
households, farms and firms. Macro-economic and sectord policies that are not amed
gpecificdly a the water use may have sgnificant impact on resource dlocetion and
aggregate demand in the economy which in turn affects the water use. A country's overal
development strategy, use of its macro-economic and trade and fiscal polides, government
expenditure on irrigation, flood control and building of dams affect the demand and
investment in water- related activities directly and indirectly (FA.O, 1995, P.256).
Therefore, the important economic attributes of water in use need to be andysed. Further,
the type of management of water resource projects may determine the nature and extent
of charges for project outputs.

There is alimitation in reconciling water as purely economic good with the
traditiond idea of water as a basic necessity for humanity. Like fresh ar, water was once
conddered a free ass&t, but now it is becoming scarce  Scarcity is one of the most
important issues in consdering the various sodo-economic trade-offs in alocating water
for different uses. Deveoping effective water use palides is difficult for a number of
reesons.  They include the physcad and adminidrative issues aswel Water has got unique
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physica properties, complex economic characteristics and important cultural features mat
diginguish it from other natural resources. Management of water resources is
adminigratively complicated because it involves legd, environmentd, technica, economic,
and politicd congderations. The interdependence of the economy and the environment in
respect of water necesstaes the formulation of long-term perspectives  To cany through
such a task, the concept of sudainability is of the mogt vita dgnificance. "Sudanable
development is the development that meets the needs of the present without compromising
the ability of future generaiions to meet ther own neds'(W.CED,1987,p43). The
sudanability principle daes that water resource management for a sudainable society
should sk protection of the hydrocycde; purification of water from domegtic, agricultura
and indudtria effluents; conservation of spedes and natura habitats in al their fresh and
coadd water environments, husbandry of fresh water sufficient to meet the biologica
,cultural and economic needs of the human population; and finally, the need for proper
drainage of sorm water dongsde the protection of rural and urban communities against

floods.

In most sodedies immediate economic and political condderations dominate
decisons on water resource use. The mogt vishle agpects are the polides of government
which st for the bureaucracy the objectives of irrigation management For example, how
much effort should the sysem managers devote to regulating water use in head-end areas
in order to have sufficient water to give to downstream aress? Assessments win be
affected, for example, whether government leeders are (a) dressing food sdf-sufficiency
as a production god, (b) minimisng expenditures to reduce a budget deficit, or (C)
enhancing opportunities for the disadvantaged to creste a more equitable society. The
implementation of cog-recovery programme would be quite different under each of thee
three pdicy conditions (Uphoff.N, et d, 1991, pp.98-99). So, the consumption of water is
a fundamental condition for human exidence. Water utilities financid cogs in supplying

water sarvices can be met ether from afixed charge or from water pricing.



Economic Attributes of Water in use

22.1 Introduction:

The economy focuses on the subgtance of the fundamental processes
involved in providing necessary goods and services for mankind. For hydro-economics, a
key concept here is the hydro-socid cyde. This comprises water abdraction, its Sorage,
freshwater treatment, its didribution to usars, their consumption of the product the
collection of wastewater treetment, and its digoposa into the oceans or, through recyding,

into surface and groundwater sources.

Economic benefits provided by water may be conveniently put under four
heads Benefits are from commodities, waste assmilation, aesthetic and recregtiond, fish
and wild life habitats (F.A.O, 1995, P. 259). Individuas derive commodity benefits from
water by using it for drinking, cooking and sanitation. Farms, business and industries obtain
commodity benefits by using water in their production activities. These commodity benefits
represent private good uses of water which are rivas in consumption.  One person's or
industry's water use precludes or prevents its use by others.  Government policies and
regulations that concentrate on improving market access and competition are important
means for improving me productive and dlocative efficiency of the commodity uses of

water.

The sscond and increasingly important economic benefit of water in waste
digposa. Water bodies have a sgnificant but ultimately limited assmilative capacity to
process, dilute and carry away wades. The surface water flows into large channels, poods,
lakes and rivers while some of it carries wadte digoposdl into the sea Thirdly, recreetion,
aesthetic benefits and fish and wildlife habitats were once regarded as luxury goods outside
the concern of governments. Waste assimilation, recredtiona and aesthetic vaues are
doser to being public goods than private goods (FA.O, 1995, P. 259). Pubic goods are



non-rivals in consumption, - one person's use does not preclude use by othes”. The
quality of water from different sources varies widdly. Precipitation absorbs gases from the
amosphere and removes particles from the ar.  When the precipitation strikes the ground

it becomes surface water run-off or enters the ground.

However, dong with these benefits, many pressing irrigation issues reflect me various
economic, sodd and palitica influences affecting economic conditions. At times, irrigation
related problems are the result of a disorted macro-economy, which, despite providing
operating subsdies, render farming unprofitable and result in repeated underinvestments
on farms over long periods. Tota public expenditures for irrigation for many countries in
Asa dedined sgnificantly during the 1980s Annual expenditures in China and Si Lanka
were cut nearly by one- half between the late 1970s and me late 1980s In the Philippines
the annual expenditures on irrigation in the late 1980's were only one-third the level of the
early 1980s Dedlinesin the late 1980s from peek expenditure levels in Bangladesh, India,
Indonesa and Thaland range from 15% to 40%. The main ressons for declining
investment are the decline in world prices and the increasing red cods per hectare of new
irrigation development (Mark W. Roscgrant and Mark. Swendsen, 1993, pp.20-21).

Theoverdl performance of many irrigation projects is disgppointing. The
cod and time overruns, poor management, the non-redization of full cog recovery and
planned benefits, adverse environmental and hedth impacts, and the exacerbation of
inequalities in the exiding sodd and economic didtribution of assets among farmers are

ome of the issues.

2.2.2 Economic Organization and Water Allocation :

Mog countries rely on a mix of market policdes and direct government
interventions to manage water resources Each sysem has its own advantages and
disadvantages. The term market system is used by economidsin two senses It may refer,
in one sense, to an actua functioning sysem, meaning the st of inditutiona and cultura

arrangements mat serves to dlocate resources through the price mechanism (Young RA,



1986, P. 152). In another sense, it refers to an intelectud idedisation, which has been
dudied to determine how apparently unrelated sets of activities achieve economic order,
such that goods and services are provided to consumers at the place, time, and form
desred, and cepitd, labour, and natural resources are organized through the productive
system to provide these requirements. Redl cods of water are preeminently the domain of
the engineer, the chemist and the hydrologist, through land gtes, infrastructure such as
reservoirs and works, roads, treatment plant, the digribution and collection networks,
eectric power, materids and the human labour required to desgn, build, operate and
manage the whole sysem(Stephen, M,1997, p.30). So, on the basis of market pricesthe
economist represents these red codts in money terms.

Any market sysem has to provide answers to some basc quesions. What
goods and sarvices are to be produced ? What technologies arc to be usad in producing
them ? And who is benefiting from the use of the products ? (Hey, JD, (eds), 1993,
P.264.). The answers for these quedions, are basad on the premise mat the persond
wants of individuals should decide the employment of resources in production, distribution,
and exchange and the individuas themselves are the best judges of their own wants.

A compstitive market sysem has many producers and consumers who are
well informed, motivated by individual sdf-interest, and individualy owned and controlled
resources can be shown to have certain desirable properties. One such desrable attribute is
that the sysem would produce the maximum vaued bundles of goods and sarvices to
consumers, given the endowments of resources such as the available technology leve, me
tades and preferences of consumers depending on ther income(Young, RA.
1986,p.153). Individua producers and consumers, acting within their own sdf-interest
will, in accordance with Adam Smith's invisble hand, arrive a an dlocation of resources
which cannot be further improved upon. Producers, encouraged by prospective profit, buy
inputs as chegply as possble, combine them in the most efficient form, and produce those
things which have the highest vaue rdative to cog (Smith, Adam., 1925, pp419-421).
Conaumer's tades and preferences influence their expenditure patterns, thereby

31



encouraging firms to produce the commodities most desred, and producers dlocate
resources in the direction of the large profits. The firms most successful in the process of
producing desired goods mogt efficiently are rewarded by profit, and the unsuccessful are
eiminated, o that production occurs a the feast cost

The second desirable property of the competitive market system isiits ability
to accommodate changes in the conditions of production and patterns of consumption.
New knowledge and technologies are rapidly reflected in the prices which producers are
willing to accept for therr products. On the consumer Sde, changes in income and
preferences soon show up in the expenditure patterns. Hence, a market sysem yields
maximum satisfaction in not only a static, but in a dynamic context (Young, RA., 1986 P.
153). The actud market sysem may not aways meet the precise preconditions of the
competition. The principd problems arise with public or collective goods which are
non-riva in consumption, externa or spill-over costs and un-compensated dde effects,
such as environmenta degradation, pollution and economics of large sze Mixed
capitdigic sysdems are based on the presumption mat for most goods and services, the
alocation resulting from market processes sufficiently gpproximates the competitive market
sydem. Where mis is not the case, regulatory processes or pubic production are provided
to dlocate resources. Farmers are generdly aware of the benefits of collective goods and
savices. They would vote for politicians who promise to provide them. But in some
gtuations, the public may be unaware of the red benefits of an investment In this case, a
wise government may choose to promote the production of some goods above the levd the
market would dictate. Such goods are sad to be merit goods and to reflect merit
wants(Small and Carruthers, 1991, p.28)%. Merit goods are usudly resarved tor items
such as hedth care education services where consumers may not ¥ ul 1y gppreciate the
potentia benefits. In the irrigation field drainage is an area that may deserve merit good
datus.

32



2.2.3 Obstacles to Market Allocation of Water:

Competitive markets in water, desirable from a conceptud point of view,
are not yet common anywhere in the world as a means to the full productive use of
resources. Severd reasons may  explain the relaive lack of water markets. These may be
the physicd, economic and conflicting sodd vaues (Young, RA; 1986 P. 154). The
physca obgtadle arises due to the nature of the source of water and how it is used in
production and consumption activities. The economic problem arises from the fact that,
until recently, water has been in rdatively plentiful supply, and the conflicting obstacle
caused is that the materid wdl-being is not the only yardstick used by society to measure
success in water dlocation, but deciding who win have access to water if there are to be
redrictions may be done in avariety of ways. There may be a dedre to recoup cods, 0
priority goes to those who can pay; water may be regarded as 'aid’ and be dlocaed to a
particular under privileged group or to those growing a particular crop favoured by
authorities. Being sdected as a user is no guarantee of being dlocated water if supplies are
short or interrupted(Barrow,C.,1987,pp.222-228). Physcd barriers in water gem from its
mobile, and flowing nature, which is sddom fufly ‘'used’ by me consumer, and which has
the potentid for absorbing and carrying pollutants. Water losses are high.  The amount of
water which reaches aplot of land is usudly less than 70% of that received at the turnout
onfarm. Gengdly itisamere 20% or les The ratio of the amount of water gpplied to
the crop to the amount of water delivered at the turnout, well or other point of supply is
turned me farm conduit efficiency. Still more water is logt after conveyance to the cropped
plot; evaporation or leaves takes place from the ground surface and water may run away
without infiltration. There is therefore, to a condderable extent wastage and loss  of
water.

As water changes from sdlid to liquid and to gas throughout the seesond
and hydrologicad cydes it is rdatively difficult to identify specific units of water. Hence,
water presents unique problems in me establishment and enforcement of property rights,
which are the essentid foundation of any market dlocation sysem (Young, RA, 1985
P154). Mog users of water consume only a part of it even within one phase of the
hydrologicdl cyde, the remainder being available to subsequent producers or households.



Findly, the potentia for water quality degradation is another problem difficult to ded
within market exchanges of water rights. The economic reasons for the heretofore limited
development of water markets sems from both the varied nature of water use and me
reative plentitudc of water, i.e, compared to demands. Water consumption is most often
thought of in terms of the consumptive and diversonary uses, such as irrigation, and
household and industrid uses Recregtiond demands for Sows hydro-dectric power
generaion and waste land dilution are do increasingly in demand The generd paucity of
quality cod and minera ail in Indiais somewhat compensated for by the vast hydro-dectric
power resources. In potentia water-power, India comes after the Republic of Zare, the
Russa, Canada and the United States Based on the normd flow of water, Indias
water-power potential has been esimated a over 40 millionkilowaits. Nealy 60% of
Indids potentia water power resources He in the Himdayas. A little over haf of these
resources fall within the basins of the Brahmaputra, Manipur and Tayo in the north-eagern
part of the country. Over a quarter of the potentid water-power resources of the
Himaayan region belong to the Indus and its tributaries within the Indian Union, the rest
being within the Ganga-Brahmaputra Basn. About 20% of the potential water power
resources of India tic within the basns of the cast-flowing rivers of South India The
remaining 20% are equaly shared by the west flowing riversin the western Ghats and by
those of Centra India. Although mere are severd sources from which power is generated,
hydrodlectricity is by far the most significant Unlike cod, minerd oil, natural gas and
alomic minerds, running water is the only maor source of energy a present which is
replenishable (Prakash, B.S, 1983, pp.60-62). A number of these uses represent
collective consumption demands, which are partidly non- riva in consumption.  Such
commodities are likey to be under supplied in a market economy (Randdl, 1983
PP.131-148). Mog sodeties have therefore chosen non-market administrative mechanisms
for dlocation of water. The second economic reason for the rudimentary development of
water markets lies in the apparently paradoxicd assartion that water has not been
paticularly scarce. Even in exceedingly arid dimeates, additiona supplies from mountain
run-off or extensve ground water supplies have often been rdatively inexpensve. New
uses did not strongly conflict with the interests of the established water-consuming groups.



Water is dso abulky commodity, in the sense that the value per unit weight
tends to be reatively low. Therefore, cods of trangportation and storage tend to be high
compared to be economic vaue a the point of use Hence, only in limited cases it is
economica to transport water, and the extensive rall, truck, and pipeline network mat the
market sysem has developed to trangport high vaue liquids is absent for water snce the
market system seeks profit while developing the rdlatedinfra-structura activities.

The third mgor force inhibiting the adoption of market ingtitutions for
water dlocation can be identified as conflicting sodd vaues. The sacredness of water as a
symbal of ritua purity, exempts it in some degree from the dirty rationality of the market
(Bouldmg, K.E., 1980, P. 302). Water is 0 holy and vauable to use as a symbal that it is
gpt to carry the production and transportation of it far beyond the point of rationa
economic returns (Bouldmg, K.E, 1980, P. 309). Some rdigious teachings may expliatly
or implidty prescribe againgt market dlocations of water”.

Where markets are absent due to any of the above causes government
regulations may be established to provide for regularity of water use and to protect the
given use againgt their present and future competing demands’. This type of protection
may preclude economicdly efficient resource dlocation, if demands for dternative uses
outweigh the economic value of protected uses The efficiency of such irrigation must he
improved, to obtain vaue for money and to ensure that the development is sustainable and

not temporary.

2.2.4 The Rote of Government in Allocation of Water :

The role of government in the development and dlocation of different
agriculturd inputs varies a great ded, from virtualy nothing in the case of rurd labour to
virtualy everything in supplying irrigation water from the medium and large surface
irrigation projects in India  This diversity raises the obvious question as to the need for a
major government involvement in surface irrigation development in market oriented
agricultural systems of the developing countries.  So this question is reated to the



sodo-economic, engineering, and ingitutional aspects of irrigation development (Sampath,
RK, 1992 P.968). The characterigtics of surface irrigation water necesstate these aspects
gnce it is being a publicly supplied intermediate input The substantive misson of water
resource policy of the government is to reduce and diminate water-driven conflict between
the farmers as wdl as between the regions So mat it should takes the role of equitable
digtribution of irrigation water.

For the free market to determine fully the development and dlocation of
surface irrigation water, there should be a system of pure private property rights’, that
sdldom exids in the red world. The exigence of such a sysem is contingent on certain
requirements such as certainty, tranderability, externality and competition being met The
meaning of the terms, is important Certainty refers to the well defined property rights in
terms of quantity, quality, location and time of use.  Trandferability refers to be ease and
low-cog transference of water through purchase and sde  Externdity assumes that
illover effects on other peoples property from water use would be absent or inggnificant.
And competition assumes the exigence of competitive focus a both me demand and
supply sdes of the market respectively.  In most countries, water rights are based on one
of the three current sysems, riparian rights, public dlocation, and prior dlocation
(Sampath, RK, 1992, P.968). In the fird, riparian rights link ownership of or reasonable
use of the water to ownership of the adjacent or overlying land. This system is usd
primarily in humid areas with no water shortages. The second is based on priorities of use
in which the government alocates water. The third is basad on the agppropriation doctrine,
under which the water right is acquired by actual use over time. None of these sysems
fulfills dl the requirements of pure private property rights. In the riparian rights system,
with no dlocation priorities, there may be congtant court bettles over water ownership with
the poor losing out to the rich, owing to the high cods of litigetion.  The conflicts may lead
to the need for public or government control or ownership of water, which would engble
the government to sl the rights through pricing mechaniams or distribute the rights
through administrative rules.



The sscond reason for the involvement of the government in the
development and management of surface irrigation projects is me significant economics of
scde which can be gained in the storage, conveyance, and didtribution of large quantities of
irrigation water. Government management may therefore reduce uncertainty resulting from
supply which is highly variable in time, space and qudity (Young, RA, 1935 pp.
114351). These solutions usudly involve benefits that are non-riva in consumption and
therefore in a sense exhibit the character of public good.

The third reason is the need to effectively ded with externdities, particularly
those affecting the environment which arise from the development and management of
water resources.  For indance, the most promising inditutiona arrangements are ones in
which those in charge made decisons regarding both environmental sarvices and the
resources to be goent on them. At the lowest levd, this means letting households choose
the sarvices they want and are willing to pay for. At the highest leve, it means that the
stake holders in ariver basn decide what leve of environmental quality they want and are
willing to pay for (UN.O, 19%, P.5). The fourth reason for the involvement of
government in the irrigation sector is the attainment of certain sodd objectives, such as
income re-digtribution, food sdlf-sufficiency, and sustainable agricultural production. The
compaosition and importance of these objectives could vary a great ded across countries

and across projects and regions within a country.

The overd| objectives behind government intervention and involvement in
the development and management of irrigation in generd, and of medium and
large-surface irrigation projects in particular, are to achieve economic efficiency in the use
of scarce irrigation water resources both at a point of timeand over a period of time. And
intervention is necessary to atain the specific equity objectives such as redidtribution of
income and wealth among individuas, socid dasses and regions and merit wants such as
sf-aufficiency in food grains production andsustainability (Sampath,R.K., 1992, p.968.)
Economics of irrigation has an important place in the process of planned economic
deve opment. Devel opment of irrigati oniseva uatedaccordingtotheefficiency andequity
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objectives. A comprehengve plan of water development becomes essentid in view of the
fact that water resources, available in any economic system, are generdly limited and are
insufficient in meeting the long-term water requirements of various kinds.  In mogt of the
casss, they are unevenly digtributed resulting in seesond abundance or devagtating floods in
some aress and chronic drought and famine in the others. The competition for the use of
water resources is likdy to increase in the coming years. It is essntid mat wastege of
water resources are minimized, beneficia uses are assured and the efficiency of utilization
of avallable utilizable water resources is improved.  The development of modern irrigation
system has become codly. The large irrigation projects transcend river basins and
envisages the tapping and hanessng of greet rivers for an integrated and optimum
exploitation of their irrigation potentia.  This naturaly involves large financia outlays.

The feashility of irrigation projects, therefore, remains conditiond to the economic
soundness.  Hence, the necessity of pricing of irrigation water is conddered as financidly
productive and economicdly sound. Therefore, the necessty aises for an appropriate

pricing of irrigation water.

Economics of Irrigation Pricing

230 Introduction:

The fundamentad role of pricesis to help to digtribute the limited goods and
svices to consumers and to determine the dlocation of limited resources among
competing uses and usars. Pricing of irrigation water influences the efficiency with which
the water is supplied and used. It dso affects the equity of distribution in terms of income,
and cod recovery. A necessry condition for an irrigation pricing mechanism to improve
the efficiency of water use is that there should be some influence on farmers decsons
affecting water use, adminidration rationing the irrigation water to the limner and to the
socety (Sampath, RK, 1992, P. 969). Another condition for an irrigation pricing
mechaniam is to establish systems of revenue generation mat are efficient in me sense that



the ratio of funds rased to the cods incurred is reasonably high. Efficiency of
resource-mobilization is not the only objective, but minimization of administrative and
economic digortion should be maintained. Irrigation pricing mechanism rases equity
issues that are concerned not only with the magnitude of the digtribution of irrigation
benefits, but the didribution of income and wedth in generd and fairness among
individuas.

2.3.1 Efficiency:

For practical purposes, one can discuss the efficiency aspect of pricing
irrigation water under four gtuations, the first two pertaining to the short-run, the third
pertaining to the medium run and the fourth pertaining to the long run (Smal and
Carruthers, 191, pp. 10 - 118). In the firg gStuation, having limited availability of
irrigation water, the objective is to maximize the net benefits to socely.  The sodd
margina vaue of irrigation water across different groups of users would be the same. If

not, re-dlocation of water can increase net sodid benefits’.

In the second Studion, the problem is to decide whether to incresse the
supply from the given physica system. The increased variable cos win increase the supply
a the margin, but not avalable for use dsewhere in the economy. This Stuation is
judtified by increesing the supply if the additional socd benefits exceed the additiona
sodid costs. 1D fact, it will be appropriate to increase the supply up to the point at which
margina sodid benefit equals margina sodd cos

In the third dtuation pertaining to the medium term, it is the question of
expanding the supply system by dlocating capital resources to bring in new irrigation
projects. Such additiond investments are warranted if the sodd returns exceed the socid
cods of those investments at the margin to expand the given resources for further
devel opment.



And in the fourth Stuation pertaining to the long-run, it is the problem of
deciding the optimum levd of investments in the irrigation sector vis-avis investments
complementary to or subsgtitutes for the use of water such as water conservation projects.
When water is very scarce, or if margind cod is very high, water loses are reduced by
carefully preparing the land and maintaining the field channds’.

In dl of the above Stuaions, water pricing can play a critica role in
determining me levels of demand and supply and the amount of resources invested. Market
sysgems clearly show that if perfectly competitive conditions are stisfied and externdities
are absent, the market prices win reflect sodd vaues. And if the long-run marginal cost
pricing is followed in the pricing of irrigation water, then the corresponding levels of
invesment in irrigation projects and the resulting sodd benefits will an be optimal.
Margina cog pricing would not be optimd if there are externdities or increasing returns to
scde in the irrigation sector, or there is monopoly in a sector with which irrigation is
dosdy linked, or other imperfections and digtortions are present in the market  The pricing
structure mat can be adopted depends on the nature of the ddivery sysem dnce the
method by which water is ddivered will affect the certainly, adequacy, timeliness and
quality of water, and consequently the feashility of different pricing sysems. The four
common methods of delivery are continuous flow, rotation, demand and dosed pipe
sysdems Volumetric pricing is feasible under the demand and doned pipe sysems. These
methods are goplied in Indonesa, Japan, Mdaysa, Nepd, Korea, Si Lanka and
Singapore. It is extremdy difficult under a rotation sysem and amost impossble under
me continuous flow system(Zafarul Hasan, 1996,0p.49-50). In generd, demand and
dosedpipe sprinkler systems are  expensve and their usefulness in irrigating paddy crops
is yet not fully utilized The rotation and flow sysems are maintained efficiently to some
extent through command area development mechanisms egpecidly in India, Bangladesh,
Pakistan and China
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Although efficiency is an useful concept, its focus is on producing a
package of goods in an optimd fashion, ignoring the question of how the goods or the
income associated with their production are digtributed.  This bongs us to the second broad
criterion of the economics of equity.

232 Equity:

It isworth noting here that there are different concepts of equity used in the
literature. FHrd mere is the equity in income digtribution in terms of inter-regiond,
inter-persona and inter-class categories, and then equity in the sense of equitable sysem of
charges with regard to the sarvices recaved and cods imposed on consumers and
producers (Smdl and Carruthers 1990, pp. 119-134). There are issues relating to using
different criteria such as the ability to pay principle in terms of wedth or income bess, the
benefit principle in terms of the value of water to the consumer, the supply codt principle in
terms of the economic codts that their demands impose on the sysem and thus on the
socety. And findly, the historic codt principle based on cost as they were incurred  rather
man as they are incurring . Which of these concepts is used in any particular context win
have implications for efficiency in the use of irrigation water a a point of time as well as
over a period of time. In addition, there is no unique way of choosng from among these
concepts sSnce objectives vary across regions, crops and users and over time. So in any
country, more than one concept may be used smultaneoudy in different projects and
regions for vdid reasons. The conventiond notion is that the equity objective aways
conflicts with the efficiency objective owing to the political power of the various interests.
But mere are conditions under which the promotion of efficiency will in fact improve
equity. Sometimes palides introduced to promote equity resulted in not only decreased
efficiency but dso, worsening of the degree of equity (Sampath, RK., 1992, P.970). The
gtuation where it has found the overdl per hectare productivity of land is inversdy related
to the sze of operationd holdings because of the more intensve are of land, labour and
other inputs per unit of land by smal holders
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The empiricd information shows that irrigation development and
distribution basad on the proportiona equdity principle not only decreesed efficiency but
a0 reaulted in worsening the inequity problem. In Stuations where smal-holders do have
higher productivity per unit of land, alocation of water based on efficiency criteria would
help smdl forms to gain a greater share of water than dlocation basad on the proportional
equity principle through water user assodaions. Thus, under certain conditions, mere may
not be any conflict between efficiency and certain kind of equity objectives. Under these
conditions, setting price levels may play a key role to achieve these objectives  Water
pricing methods vary condderably across developing countries and within a country they
vary from one project to another and from one region to another. For example in India, the
system of irrigation water rates in various dates of the country is as diverse as the culture
and the people. Rates have been fixed congdering a number of factors, sometimes without
any rationa or objective congderation, and are sddom revised. This has led to
condderable divergence, inter-gate and even intra-dtate. Magjor factors leading to variation
of water rates are geographical unit, sysem of irrigation and crop and season (Zafarul
Hasan, 1996, p.49). Modly, these pricing methods are based on financid rather man
economic condderations.  This leads to the setting of price leves that will accomplish the

mog efficient use of scarce irrigation water.

2.3.4 The Level of Irrigation charges :

Prices are charged for two reesons Oneis financid Enough money must
be raised to pay the cods incurred in providing the goods or services The other is
economic.  The quantity of goods people buy depends on me price. If the price exceeds
the margina cog, full economic utilisation will be prevented. If the price is less man the
marginal codt, an gpparent demand will suggest an expanson which can not bejustified on
economic grounds.  Only if price equals margind cost will market forces encourage the
economic levd of production.

In a broader sen2 pricing ds0 has a sodd function rdaed to the
multidimensond nature of sodd welfare. In addition to affecting economic efficiency,

price leves influence income didtribution, economic stability, the foreign trade baance, and
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other sodd godgMarglin, SA,1966,pp.88-92). Prices can be reduced to effect income
redistribution, encourage more rapid utilization of project output during the buildup period,
encourage subgtitution of project output for imports to improve the trade bdance, and
encourage reinvestment by project beneficiaries.

The financid and economic functions of chages ae <idied
smultaneoudy under pure competition'®. The market reaches an eqilibrium point where
the long-rum margina cogt equas the margina benefit (sse figure 2.1) to fix the price P
and the output Q. Because of this intersection margind cost equas average cod, the
product of P and Q equals the total cost and the financid requirement is satified. Because
the margind cog equas the price, the economic requirement is aso satisfied.

Where the economies of large-scale production are large, or total demand is
smdl, the optimum scae™ of plant may be dmost as large as the total market demand (see
figure 2.2). The optimum Q is gill determined by the point where margina cods equas
marginal benefits. The price satisfying the economic requirement is P,. However, only the
average cogt P, of producing Q need be charged to satisfy the financiad requirement
Margind codt pricing win produce aprofit equd to (P, - P,) Q, which if large enough, may
justify additional production unite. If the demand is smdler man the optimum production
- unit 9ze, then the margind-coat curve exceeds the average cost (see figure 23). The
price P, will satisfy' the economic requirement However, the price would have to be P, or
the average cog, for thefinancia requirement to be satisfied.

Under conditions of increesng average cod (at the market - determined
leve of production), a charge fixed by the economic requirement more than stisfies the
financid requirement Under conditions of decreasng average cod, mere is a dilemma
(Hirshleifer, 1980, pp.88-93). Margina cost pacing P, does not raise enough revenue and
average - ood pricing P, redricts economic use.  Some compromise between the
conflicting requirements is required.
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2.35 Reconciling Economic and Financid Requirements:

Three dternative approaches are available for reconciling the economic and
financid requirements. One posshility is to employ price discrimination to capture some
of the consumer's codts, the tota benefit may exceed the tota cost P,Q even though only
P,Q can be recovered by the margind cod pricing. The god in the price discrimination is
that those benefiting by an amount exceeding P, be charged an extrafeein order to satisfy
the revenue requirements. The result isamargind cod fee p his a surplus fee which varies
with the value the consumer derives from use of the output. In practice, it is difficult to
discriminate among individua users, and the result is price discrimination by user group. A
typicd price discrimination is to charge industrid users more for water than agricultura
users  Although such price discrimination produces economic inefficiency by restricting
economic margind indudtriad  development while permitting full economic agricultura
development It is a reasonable compromise between the economic and the financia

requirements.

The second gpproach is to find an outsde benefactor willing to subsdise
the project by the amount (P-P,) Q. In water resources planning, thebenefactor is usudly
the government While this gpproach satisfies the revenue requirement, it distorts
economic resource dlocation by diverting, to the project, tax funds which may have greater
value in other uses It redistributes income from those paying the taxes to those receiving

the subsdy.

The third gpproach used to rase the revenue (P-P) Q while maintaining
marginad cod pricing is to levy a non-margina charge or tax on those using the output
Each user would pay a flat fee independent of the quantity used plus a charge per unit
used. Theunit charge would be equa to the margina cod, while the fiat fee would be st
to rase the balance of the required revenue.  The non-margind levy may be assessed in
various ways. In the case of irrigation water, an equa sum can be charged to eech user, a
charge could be made proportiond to the farm sze, or a charge can be made proportiona

tofarmvdue
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\Y,
Setting of water charges

2.4.0 Introduction:

Pricing policies are generdly motivated by nationa objectives of achieving
economic efficiency and income digtribution. If the god of a pricing policy is economic
efficiency, then economic principles must gpply. In a drictly economic sense, a water user
can afford an irrigation tee as long as that fee is amdler man his or her additiond net
income (prior to paying the fee) that is attributable to irrigation. 1f the god isto redistribute
income to particular groups, the the principle of subsdised (soco-paliticd) pricing is
used.

The economic efficiency god is generdly pursued in countries which
subscribe to the policy that water should be treated as an economic good(UNO,1996,p.5).
These countries include, Indonesa, Jgpan, Mdaysa, Nepd, Papua New Guineg, the
Republic of Korea, S Lanka and Singgpore.  Income distribution remains an important
god in countries where water is defined as public property; such as Bangladesh, China,
India, Myanmar. Pakistan, Philippines and Thailand.

The rates or prices set have both resource dlocation efficiency and equity
impacts and influence the level of agency revenues. For a belter gppreciation of the
problems involved in the fixation of water rates, a discusson of the pricing polides of
public enterprises is imperative (see figure 2.4). The curve MB represents margina
benefits or demand for water reflecting margina willingness to pay. Margina cost (MC)
represents the incremental cost of supply. The Parcto optima pricing policy, as is known,
would use MC as the price schedule,

P=Mc

The optimal quantity to supply and consumeis found by equating margina

cogt with marginal benefit (or) margina vaue.






MC=MB

At the point, labded Q* in above figure, the willingness to pay for the
margina unit exactly equas the opportunity cog (willingness to pay for foregone
opportunities). Any consumption grester man the optima leve will involve margind units
whose worth to the user is less than the incrementd cog of supply. Conversdy, price
policdes which condran use bdow Q* win creste a Stuation in which me vaue of
additional unite exceeds the cogt of supplying them. A principa theorem of micro
economics shows that, in a properly functioning competitive market, prices will equa
marginal cost

Following amargina cogt pricing policy from an economic efficiency point
of view, conflicting revenue and income redistribution objectives often dictate aternative
solutions (In perfect competition dternative solution is profit maximization, and in
imperfect competition it is taxation or regulation). The dlocative impacts of two broad
dternative dass of rate-setting rules can be anadlyzed. Condder the tine P1, which
represents a volumetric price st below marginal cogt line P1 can be st a any levd, the
only condraint being that it can not excead the maximum willingness to pay, represented
by me verticd intercept of MB. Allocative efficiency losses are incurred to the degree that
P1 differsfrom MC. The box labded ‘A’ in aove figure, represents a non volumetric rate
sysem which is the most commonly obsarved method of charging beneficiaries. This
gpproach charges for access to water supply but does not measure or collect for
incremental consumption units. Consumption of water by their own intention, fully
informed water users under such a sysem would be predicted to occur at the horizontal
demand intercept. Water use would be rationed only if the charges exceeded tota
willingness to pay, measured as the area under MB. (Young, RA. 198, p.157). Mogt
lega sysems st in greater or less detall the bags for payment for water. Usudly only the
generd principles are given in the satues and the detalls are |€eft to regulations or by-laws
of the organisation supplying water. Severd principles of setting of water charges may be
noted.



24.1 Cost of service:

Cog of savice is the traditional method of pricing of utilities, including
water utilities. In each systlem, price is related to the cogt of providing the specific sarvice is
the cogt of capitd, administration and operation and maintenance, cods properly charged
to water production. Where as investor-owned utility is the supplier, a return on
investment is do included in the price structure.  Cod recovery is usudly through water
tariffs and taxes. Where public agendies rase capital for the construction through, the
issuance of bonds, securities and even the source of bond repayment, is likey to be the
property tax base of the issuing authority (UNO, 199, P.8). In such cases the price of
water pad as a tariff by the user may cover only the operation and administration cods
Where large capitd investments arc required and a long build-up period for water use
occurs, the combination of taxes and tariffs tends to equdise the annua unit water charges.

2.4.2 Ability to pay:

Pricing of water on the bags of ability to pay is a method intended to
redistribute the income. Prices are s at less than the cogt of supply for a dass of user or a
goecified purpose of use.  Revenue shortfal in such gStuations may be subsdised or
provided from other dasses of users. This method of pricing water is goplied only to users
who cannot meet the full cogt of sarvice (Smdl and Carruthers, 1991, P. 162). For many
public irrigation projects, an investment is made only after andyss has shown that a
proposed project can be expected to provide a satisfactory economic return.  For goods
and services where market prices do not reflect the socid opportunity cods, shadow prices
(esimates of their opportunity cods to society) are usad in the cdculation of the economic
return. Where these shadow prices differ sharply from the market prices, it is possible that
the water users could not afford to pay for the total cost of irrigation even though
investment shows a favourable economic return to the irrigation. Typicdly, the per-
hcctare irrigation benefits received by individud tanners within a gngle irrigation project
win vary condderably both from year to year and for any given year and from place to

place within the project It is generdly not possble for a public agency to determine what
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benefits each individua fanner receives and to adjust the irrigation charges accordingly.
Rather, some generd fee dtructure is established and gpplied to dl the water users
Therefore, the ability to pay principle is amethod for sodety's stressing need to redidtribute

income.

2.4.3 Opportunity cost:

Opportunity cogt is a method of pricing sometimes proposed when public
investments are made for water development projects. Under this concept, the charges for
water are st to recover the "true' cog of the investment, which is the value to sodiety that
could be achieved if the same investment were made elsawhere, or benefits redisable from
dternative opportunities that must be foregone. This assumes that the benefits can be
quantified. By pricing water at rates to recover the opportunity cods the red vaue to the
consumer is tested in his willingness to pay and the quantity consumed (UNO, 194
P.8). Although the pricing of private goods may be driven by opportunity cods this
mechanism has not been used for public water development projects. An exception might
be where an investor - owned utility is a water supplier and the return on investment in
water supply facilities is sufficient to preclude dterndive investment especidly in the
Philippines and Thailand. Rates charged by the investor-owned utility are usudly regulated
by the government, which generaly dlows tor a fair rate of return by the utility on its
capitd investment

2.44 Incremental or marginal cost:

Incrementa or marginal pricing sets the rates equa to the cogt of producing
the lagt unit of water supply. The lowest cod for a supplier is usudly deveoped with
increesing codts for additiona developments (Smdl and Carruthers, 191, P.90). This
method places the burden of increased demand on those mat cause the increese. However,
this mechaniam is usualy not practical as the consumers are not separately identifiable. In
practice, the supplier moulds the cods of water from sources into a uniform rate.
Exceptions may occur where facility of extenson is involved to meet the needs of a
particular user. The genera use of marginal cogt pricing throughout the economy would



require large government subgdies in many sectors.  This is because the margind cods is
often below average cods a Stuation that occurs when the average codts of a firm (or of
an irrigation agency) decline as the sze of the firm increases. This would probably be the
cae in much of the digtributive sector of the economy. Full adherence to margind cost
pricing would thus require a consderable expanson in the scope of activity of the

governmen.

2.4.5 Market-driven pricing:

Market-driven water pricing is bassd on the argument that a decentraized
market sysem alows actud users to baance the vaue of their use againg the vaue of
potential uses by others. Prices arc dlowed to fluctuate, reflecting supply and demand. A
full market pricing systlem requires that water rights laws be restricted such that the right to
use the water may be 0ld or transferred to others a an amount sufficient to provide an

incentive to forego their current use.

2.4.6 Cost Benefit Analysis:

A conceptud framework for the evaluation of investment projects in the
government sector, dthough it can be extended to any private sector project It differs from
a draightforward financial gppraisal in that it consders al gaingbenefits) and lossecoss)
regardless of to whom they accrue. A benefit is then any gain in utility and a cod is any
loss of utility as messured by the opportunity cos of the proect in
question(PearceD,1986, p.23). In practice, many benefitqwhich may be postive or
negative) win not be cgpable of qudification in money terms. While the cods will be
measured in terms of the actual money cods of the project Where money messures are
secured, however, they should be corrected for any divergence between the shadow price
and the market price if possble Cod-benefit andyds should dso be timdess in that dl

cods and benefits which occur and which are due to the project in question must be
counted regardless of when they occur .
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In practice, future cods and benefits may not get counted if the ‘discount
rate’ is relatively high. Cost-benefit practitioners therefore tend to ignore any cods and
benefits which occur at far distant dates in me future. The discount rate used should be me
Socid Discount Rate which need bear no specific relationship to market rates of interest. It
does not enable us to recommend outright acceptance of Snce capitd rationing may be
present.

24.7 The Net-benefit principle:

Sometimes turned the rent principle, the net-benefit principle seeks to
employ charges to capture part or dl of the economic surplus accruing to the user. Itis
conggtent with me view that water and its fruits are the property of the gate. According to
this principle, the rate should form some fixed portion of the difference between the
additional yidd resulting from the irrigation and the additiona expenditure other man
irrigation charges incurred in the process (Nationd Councl tor Applied Economic
Research, 1959, pp.71-2). In other words, irrigation rates should be based on the
additiona net benefits available to the cultivators from the use of the water supplied. The
logic behind this criterion is that snce the demand for water depends on the willingness of
the cultivators to make use of it, amount of net profits of the newly added farm products

avallable to the cultivator can only be charged in me form of water rates.

24.8 Policy of free of services by the Government:

Provison of the Government services free of any charge can bejudtified in
cax of the badc and essentid sarvices However, education, sewerage and garbage
digposAl etc., come under this category. But sarvices like irrigation, if water is supplied free
of cod, there is every chance of mis-utilisation by the cultivators. Therefore, the advocates
of this principle call it promotiona policy and they recommended a concessond water to
promote agriculture through irrigation. The arguments run at length. Hrdly, the direct
beneficiaries of irrigation are the poverty dricken terming millions of pessants with
legendary low capecity to pay taxes and as such, they should be made to pay at lower rate
or no water rate a al Secondly, irrigation cregtes externdities in the economy besides



benefiting the irrigators directly. It is no profitable saying that irrigation by facilitating the
adoption of both intensve cultivation and improved agricultura technology has helped
agricultural productivity to increese (Ansari, N. 1968 pp40 - 73). Therefore, this
principle contend that the entire economy should make some contribution towards the cost
of irrigation by subsgiding it from genera revenue and as such, irrigators should be charged
only concessond water rates. Under this approach, however, there is no specific bags for
the fixation of water rates, such as the cost of supplying the water or the quantity of water
supplied. This sysem enables the irrigation to take as much water as possble  The result
may be over- irrigation and misuse of water.

Economists normally address the question of right price for water mainly
from the efficiency point of view and conclude that as long as excess cgpacity exids the
price of irrigation water should equa the margina cos of providing it, but whenever a
capecity condraint exigts the price should be alowed to rise above the margina cod to the
point where quantity demanded just equds the available supply (Smal and Carruthers,
1991, pp.90-95). This is nothing but margind cos pricing, i.e, seting the price of a
product equal to incrementa cogt assodated with incrementad production.  Economic
theory dealy dates that in a dtuation (irrigation project) where margina cod is
continuoudy fdling with the sze of the unit it will remain bdow the average cost
throughout and any price fixed on the bass of margind cost under such condition will not

cover the full average cogt and win thus necessitete subsdization.

Financing the subsdies by the state may bring about inefficiency in the
economy which it is argued, may not be overcome by meeting the subsdies through
income tax owing to the likely digtortion in the alocation of time by the tax payers. Under
the circumstance, average codt pricing with no subsidy appear to be a better dternative to
me marginal cog pricing. It is however, argued mat a margina cost pricing incorporating
two part tariff, one based on margind cogt and the other alump-sum charge levied, would
adso diminate the need for subsdy. In any case, margind cod pricing may not increase the
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economic efficiency of dlocation of irrigation water if other prices in the public / private
sector of the economy are not st a the margina cost of production. Because there are
indirect beneficiaries such as the consumers who benefit as much or even more man the
direct beneficiaries of irrigation. Margind cogt pricing has other practica problems too,
apart from the theoretical consderations  Firdly, it will change with the nature of irrigation
decison the with which the irrigation agencies are concerned.  Secondly, margina cost of
irrigation generdly varies over both space and time which will result into different prices
being charged at different areas and at different times. For ingance, seasond differences
in me avallability of water may create differences in margind cods the margina cogt to
society to ddivering one unit of water to the farmers at the tall end may be higher than the
same to me farmers nearer me source of water supply. Price based on margind cod,
under these crcumgances, would necesstate charging varying prices within a dngle
irrigation system and adso over lime. This would violate the requirement of equaling
margina benefits to al usars, and dnce other things are not equa, such soatid and
tempora price differentials would lead to economic inefficiency (Smdl and Carrumers,
1991, pp.39-56). Thirdly, margina cost pricing will require volumetric measure of water
ddivered to the farmers.  This practice is no where in the country, due to the extra cos

excdation problems.

Vv
Conclusion

The consumption of water is a fundamental condition for human exisence,
Financid cods in supplying water sarvices can be met either from a fixed charge or from
water pricing. The devdopment of modern irrigation system has become codly. The large
irrigation projects transcending the river basans envisages the tapping and harnessing of
great rivers for an integrated and optimum exploitation of ther irrigation potentid. This
naturaly involves large financid outlays. The feasbility of irrigation projects is conditiona
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to their economic soundness. Hence, the necessty of pricing of irrigation water is
congdered as financidly productive and economicadly sound. Therefore, the necessty

arisesfor an appropriate pricing of irrigation water.

Irrigation pricing mechanism rises the concepts of efficiency and equity so
as to achieve ther digtribution of irrigation benefits, cost recovery, income and wedth in
generd to dl. The leve of prices are charged on the bass of both financid as well as
economic condderations. Because margind cost equds to the average cod, the product of
price and quantity equas the total cos There are contrary pulls developed with regards to
rate fixation. One emphasisad the need to raise rates to recoup al the cogts and the other
pleaded for keegping down the leve of rates to fecilitate the full utilisation of nemy crested
capecity. Water rates on the bags of value of gross product may be suitable for Indian
projects because the margina cog pricing, the average cod pricing and the net benefit
principles are turning into problematic not suitable due mainly to the un-utilized potentia
capecity of irrigation projects and irregular supply of water that are sill common in India



NOTES.

1 In developing countries, more and more people are focusng ther recreationd
activities around lakes, rivers and sses  In India, as incomes andl el sure-timegrow,
water-based recredtion is becoming increesingly popular and an adequate supply of
good-qudity water hdps provide a bads for atracting tourig trade (FA.O,
1995,pp.247-255).

2. For example, the enjoyment of an atractive water body does not deny smilar
enjoyment of resources to exclude other and unentitied consumers from using the good.
Excdusion codts are frequently very high for water services such as flood control projects
and navigation sysems  Goods and sarvices mat are nonrivas in consumption are
normaly better suited to public sector interventions, including ownership, provison and
regulation (Food and Agricultural Organisation, 1995, p.259).

3. Farmers may not fully understand that the short or long-term yield is depressed by
the impact of waterlogging and sdinity in the absence of codly drainage facilities. Another
example arises in the provison of public hedlth protection on irrigation schemes where the
risks of water-rdated diseases such as schigosomiasis and maaria are not fully understood
by beneficiaries. For this reason government may be satisfied in providing a levd of
medica protection above that which farmers would "purchasg’ for themsdves (Smdl and
Caruthers, 1991, P.28).

4. In India the Hindus treat water as holy and take holy baths during the pushkaras
of the twelve respective holy riverswith the bdief to attain moksha by doing so.

5. Individua irrigation farmers generally recognise mat the collective interest is served

by strong management mat enforces rules. Furthermore, they understand mat if al the
users follow these rules, their aggregate individua benefits are maximised (E. Smdl and
Caruthers, 1991, p.205).



6. In every country in the world, rights exis to abstract water from ground or surface
sources and such rights are defined in law or by customary practices Where land is
privately owned, the rights are usudly enjoyed by the landowner, often circumscribed by
government licenang. Abdgtraction rights can be an important attribute of land reflected in
its market price or its rental vaue( StephenM,1997, p.30).

7. Spedid benefit means the sum of the gains or benefits deriving from an activity or
project to whomsoever they accrue. These are the rdlevant benefits for incluson in
codt-benefit andyss but should not include transfer payment (Peerce W.David, (ed.,)
1986, p.391).

8. The sodd cogt of agiven output is the sum of money which isjust adequate when
paid as compensation to restore to their origind utility levels dl who lose as a result of the
production of the output The sodd cod is the opportunity cost to society rather than just
to one firm or individua (Pearce, W.David, (ed.,) 1986, P.391).

9. For example, irrigation projects in parts of India and Pakistan operating under the
Warabandi sysem of water distribution were designed to spread a limited supply of water
which is meant for water losses are reduced (Smdl and Carruthers, 1991, P.81).

10. A market structure is perfectly competitive if the following conditions hold; mere is

a large number of firms each with an insubgtantial share of the market. These firms
produce a homogeneous product using “identical share of the market These firms produce
a homogeneous product using “identicd production processes and posses pefect
information. It isdso me case that thereisfree entry to the industry, mat is, new firms can
and win enter the indudtry if they observe that greater than Normal profits are being
eaned. The effect of this free entry is to push the demand curve facing each firm
downwards until each firm earns only norma profits, a which point there is no further
incentive for new entrants to come into me industry (Peerce, W.David, (ed.), 1985
p.323).



1.  The "bet" dtudtion or dae of affairs, for example, the choices made by
consumers are andysed in terms of attempts to obtain the optima pattern of consumption
(Pearce, W.David, (ed.,) 1986, p.311).



CHAPTER - 1lI

WATER RESOURCES OF INDIA

310 Introduction:

Economic development of each region within a country is necessary to
achieve satisfactory leves of living and to maintain nationa unity in vast countries like
India Development and management of water and the rdated land resources on a
satisfactory level are essentid for the achievement of the required rate of economic growth
and development.  Owing to the growth of population and economic activity, the demand
for water has increesed while the quality of water has often deteriorated. Good quality

water has become a scarce resource in most countries across the globe,

|
World Water Resources

3.1.1 Introduction:

The globe conggs of about one-third land and the redt, i.e, two-thirds
water. The rich potentia of the world which lies in the vast water resources is not fully
exploited. Only amdl, though stray attempts are being made by technologicdly and
economicaly deveoped countries for increesed agricultura production (Shiklomanov,
LA.1993, P13). As such, land to be cultivated and irrigated remains only within the
one-third area of the globe. The water resources in tins one-third land area congds of
surface and ground water.  About 97% of the world's water resources are in the oceans
and are sdine. Only 2.5% of the world's water is fresh and that a mere fraction is available

to man. Fresh water for human use, found in lekes swamps, and rivers, makes up only

S/



0.008% of the Earth's water (Shiklomanov, LA. 1993, P.13). The water cyde renews the
flow of rivers, ground-water, and glaciers, and the actud run-off from these sources might
exceed 47,000 cubic kilometers per year. This shows me scarcity of the usable fresh water
available on earth.

While the oceans of the world contain a ssemingly unlimited supply of
water, fresh water for human use is a finite and fragile resource.  The demand for fresh
water continues to grow with the human population. The diverson of fresh water to supply
agriculturd, indudtrid, domestic and municipa needs dretches the hydrological sysems,
bom natural and man-made to the limit The amount of water sored in the globd
hydrosphere is three orders of magnitude larger than the annual precipitation. Tota fresh
water and sdine water (including water vapour) in the hydrosphere is esimated at 1,454
million km® . If the total 84.4 million km® of fresh water , approximately 60 million km® is
ground water . 24 million km® is in sheets 280,000 km? is in lakes and resarvoirs, 85,000
km?® is in soil moisture, only 1,200 km® is in rivers, and only 14,000 km?® is in the
amosphere a any time. This means mat the entire amount of stored atmospheric moisture
is recycled every ten days and the dorage in river is changed every deven
days(Repetto,1986,pp.255-298). Within a nation, these needs compete for a supply of
fresh-water that may dready be scace and may vary dragicdly both seesondly and
geographicaly (Shiklomanov, 1993; P.13). To modify such seasond and geogragphica
vaiations, thousands of large dams (36,000 or more over 15 meters in height) are built
More than 5000 cubic kilometers or about 11% of fresh water, are impounded and the
total is expected to rise to as much as 7,500 cubic kilometers by the year 2000 if current

plans for dam building are carried out

Fresh water is unequaly distributed among the countries and people of the
world. Although globa renewable water resources average to about 7,420 cubic meters
per capita per year, many countries have far more limited resources (ssc Table 31). Asa

accounts for over large amount of renewable water resources followed by South America



and North and Centrd Americaa  Ada accounts for over one-hdf of the world's annual
water withdrawas. This reveds the importance of irrigation which consumes large amount
of fresh water.

Table-3.1: FRESH WATER RESOURCES OF THE WORLD AND THEIR WTTHDRAWALS-1992

CONTINENT Annud Interna Sectord Withdraws
Renewable Water Annua Withdrawals (%)
Resources
Totd 1992 Per | Totd %of Per Dom | Indus | Agricul
(Cubic | Capita (Cubic Water | Copita | edtic | try ture
KM) (‘000 KM) Resorce| (Cubic
Cubic -ocs Meters)
Meters
AFRICA 4184 6.14 144 3 245 7 5 8
ASA 10485 | 324 1531 15 519 6 8 86
NORTH AND 6,945 1731 697 10 1861 9 42 49
CENTRAL AMERI
SOUTH AMERICA| 10377 | 3406 133 1 478 18 23 59
EUROPE 2321 453 N 15 713 13 A 3
USSR 441311 | 1551 35760 8 1280 7 27 65
(FORMER)
OCEANIA 2011 7305 2300 1 905 64 2 A
WORLD TOTAL | 40673 | 742 324000 | 8 644 8 23 69

Source : Water Resource Indtitute, 1995; pp.345-47

3.1.2 World Water Scarcity

Mogt countries facing chronic water scarcity problems are in the North Africa, the
near East and sub-Sahara Africa. Countries with less man 2000m® per-capita face a serious
water scarcity Stuaion, with maor problems occurring in the drought years. In many
countries, where scarcity is not a problem a the nationd leve, serious water shortages are
causng difficulties in specific regions and water-sheds.  They include, northern Ching,
western and southern India and parts of Mexico. Under-utilisation of irrigation potential
leeds to unequal didtribution of water across cand commands.  With plenty’ of water
resources avalable a nationd and regiond levd in a particular country, inter-state disputes
of water arisef or untapped andpotentia utilisationof irrigationwater. | nter-satedispute
over the river waters of South India are the best examples.
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Men regulate surface and groundwater uses for different purposes Human actions
may bring about water scarcity in three ways through populaion growth, misuse, and
inequitable access (F.A.O., 1995, P.236). Population growth contributes to the scarcity
amply because the available water supply must be divided among ever increesng number
of people Every country has a more or less fixed amount of interna water resources,
defined as the average annua flow of rivers and aquifers generated from precipitation-
Over time, this fixed interna renewable supply has to be divided among more and more
people, eventudly resulting in water scarcity. Thus, the increasing population may induce

undue demand on water sources in most of the ASan countries and African Countries.

3.1.3 World water use :

The early dvilizations of Ada Africa and Latin America organized
co-operative efforts to develop river valeys for irrigated agriculture. Through irrigated
technology, sodieties controlled and manipulated the natural water supplies to improve crop
production. The result was often reliable and ample food supplies which led to the creation
of gable agricultura villages, the divison of labour and economic surpluses( Shiklomanov,
[.LA., 1990, pp.41-43). In today's world, agriculture sill accounts for the major portion of
the water use. (see Table 3.2). Domedtic and indudtrid uses consume the remaining 31%.
Water uses differ greatly depending on its access, quantity, quality and socio-economic

conditions.

Table- 3.2: Sectord water withdrawas of the World, and its Income group.

Country Annua withdrawa's per withdrawals by sector
Income Group capita (M3) (percentage)
Agriculture Industry Domedtic
Low-income 386 91 5 4
Middle-income 453 69 18 13
High-income 1167 39 47 14

Source : World Bank, 1992. P.83.




Globd water consumption has increased dmost tenfold between 1950-1930
(see Table 3.3). Share of Agriculture which was 90% in 1900, is likely to be dropped to an
estimated 62% by 2000. During this period, industrial consumption may grow from 6% to
25% While consumption by dties may be increased from 2% to nearly 9% by 2000 A.D,
around 35% of the available water supplies win be in use compared to less than 5% at the
beginning of the century (Shiklomanov, 1.A, 1990, p.20). Quantity and quality of water
requirements aso differ widdy depending on the type of use. Therefore, meet agricultura
requirements are especialy large in rdlation to other uses®

Table-3.3: GLOBAL WATER CONSUMPTION BY 1900 TO 2000 (CUBIC KILOMETERS)

YEAR AGRICULTURE | INDUSTRY DOMESTIC
(&) (%0) (%0)

1900 500 40 60

1950 1200 200 75

1980 2250 700 200

2000 3400 1300 400

Source: Shilklomov, A.l., 1993, p.20

3.14 Status of Irrigation :

The continent-wise status of irrigation shows wide ranging fluctuations in
the percentage of arable land available and the percentege of irrigated area to the tota
geographica area. The arable land and the irrigated area of the world form 10.25% and
1.73% respectively (see Table 34). Of the arable land in the world, the area covered
under irrigation is 16.95% with the highest proportion of 93.2% in the former U.SSR and
the lowest 4.36% in Audrdia subject to the wide regiond variations within these
Continents.
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Table- 3.4: Continent-wise Geographicad Area, Arable land and Irrigated Area -1989 (Unit
- Areain '000 lia)

Name of | No. Geogrgph | Arable Irrigated %00f %oof %o0f
the of ica Area | Area Area 4-3 53 54
Continent | Count

ries
1 2 3 4 5 6 7 8
Africa 55 3030675 | 168162 | 1186 55.49 0.37 6.65
SAmerica | 14 | 2240694 | 226981 | 25920 1013 | 116 142
N.America | 35 1781870 | 116102 | 8835 6.51 0.49 7.61
Europe 31 487657 | 126014 | 17240 2584 | 384 1368
Augrdia | 24 851045 | 49618 | 2161 5.83 0.25 4.36
Ada 43 2757400 | 420334 | 146422 1524 531 34.83
USSR 1 2240220 | 22600 21064 101 0.94 93.20
Grand 203 1338956 | 1373311 | 212828 10.25 173 16.95
Tota 1

Source: F.A.O, Vol. 44, 1990, pp.31-32

The demand for fresh water has continued to ciimb as the worlds
population and economic activities have expanded fast Incressed irrigation and , to a
lesser extent industria uses of water have been the largest sources of this growing demand.
At the same time, contamination by pollutants has serioudy degraded water quaity in many
rivers, lakes, and groundwater sources, effectively decreasng the supply of fresh water.
The result has been increased pressure on freshwater resources in mogt regions of the
world and alack of adequate supplies in many locdities.

Water is often waded because it is underpriced. Direct and indirect
subsdiesespecidly for agriculturd uses) are ill common in both devdoped and
deveoping countries. Removing such subsidies and letting water prices rise can provide
incentives for consarvation and for the investments needed to spreed more efficient
technologies. Thus, redlocating water adminigtratively or through market mechanisms can
a0 reduce digortions and inefficiencies,
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Water Resources of Asia

3.2.1 Water Resources of Asia and the Peninsular India:

To compare the performance of Indiawith the Asan countries, China stands out as
the best example with 48.85% of irrigated area of its arable land and Indonesa in the
second place (see Table 3.5) while India has only 26.03% irrigated area of the arable land.
The percentages of the arable area to the total geographica area are being 9.67% and
50.29% in China and India respectively. Many of the important water basins of the world
are shared by more than one country. Common basins make up 60% of the total area of
Africa and South America. The importance that nations attach to their water resources is
reflected in the exigence of tregties relaing to common basins (Government of India,
1997. pp.335-36). The Indo-Bangladesh Joint Rivers Commission was set up in July 1972
Its objective is to initiate measures for mutua benefit in the fields of flood forecasting,
flood warning, flood control and river basin development of Ganga, Tiga and other mgjor
rivers. Under the Indus Water Treaty of 1960, India and Pekistan had cregted two
permanent pods of Commissoner for Indus Waters, one each in India and Pakistan to
monitor the flood management. Other treaties are Indo-Bhutan and Indo-Nepd projects
for hydro-power development and edablishment of hydro-meteorologicd and flood
forecasting network on rivers common in India and Bhutan and Nepd.



Table- 3.5: Geographica Area, Arable Land and Arealrrigated (Unit - Areain '000 ha) in
some selected countries, 1980's.

Name of the Geographica Arable Irrigated %o0f | %of | %of
Country Area Area Area 32 4-2 4-3
1 2 3 4 5 6 7
China 959696 92825 45349 967 473 | 48.85
India 328726 165315 43039 5029 | 130 | 26.03
Indonesia 190457 15800 7550 830 3% | 47.78
Thallad 51312 19000 4230 3703 | 824 | 226
Philippines 30000 4550 1620 15.17 540 | 3560

Source: F.A.O : vol 44, 1990, pp.31-33.

The annual internal renewable water resources of Asa are 13,206.7 km®, while the
annua withdrawals are 1,633.85 km®. The sectord withdrawas viz,, domestic, industry
and agriculture arc 6%, %, and 85% respectivdy (Shikldomanov, 1993 p.20). The
peninsular India conggs of the Bangladesh, Myanmar, Si Lanka, Pakistan and India the
annual internal renewable water resources are 6035.2 km®. This was 54.3% of totd Adds
tota interna water resources. When it comes to the question of annua withdrawals it was
veary less In sectord withdrawals agriculture  ill dominates over by more than 90% in the
peninsular India. Thus, the actual population subject to water shortages might be even
larger than these estimates.

Physiography, climate and land resources of India

3.3.0 Introduction

India is a country of grest geographicd diversity’. The vaiations in its
terrain, temperature, rainfall and soils have dosdy influenced the cropping patterns and
agricultural practices




3.3.1 Physiography:

There are fifteen agro-dimate regions in the country (GOI, 1985 P.3).
The North-West mountain region gretches over the states of Jammu and Kashmir and
Himachal Pradesh and the Kumaun and Garhwal divisions (Uttarkhand) of Uttar Pradesh.
Agricultura activities in this region are largdly confined to the veleys of Kashmiri, Dun,
Chamba, etc., River traces and gentle hill dopes of the 'Kandi' tracts are cultivated. Rice
in the valey floors, and maize in the hilly areas dominate the kharif land use. The Suru
and Nubra valeys (tributaries of Indus) of Ladakh grow wheat It is harvested in the
month of July and August.

The Northeastern region sprawls over the seven sdes, dso known as the
sven ddas of Northeest India, Arunacha Pradesh, Assam, Manipur, Meghadaya,
Mizoram, Nagaland and Tripura. It has two natural divisons : one is the vdley of
Brahmaputra, and the second is the hilly' tracts of the seven gates. Rice is the dominant

crop intheregion.

The Sutlgj-Y amunaplain, is extengvdy irrigated by cands taken out of the
Sutlg, Beas and Yamunarivers. The greater parts of the states of Punjab and Haryanafall
in the Sutlg-Ganga plain. Rice, sugarcane, maize, cotton, fodder and pulses are the major
kharif (summer) crops while whest, pess, barley, gram and oilseaeds are grown in the rabi

(winter) season.

The Upper Ganga Plan, dretches over the greater parts of the
GangaY amuna Doab, and Rohilkhand and Lucknow divisons. It is drained by the Ganga
river and its tributaries. The region grows rice, sugarcane, maize, pulses and millerts
(fodder) in the kharif seeson and wheat, oOllsseds pulses (grass lentil), potato and
vegetables in the rabi seeson.



The Middle Ganga Plain dretches over eastern Uttar Pradesh and the
greater parts of Bihar, and north of the Chotanagpur plateau. It forms a trangtiond region
between the upper and the lower Ganga plains. The region is idedly suitable for the
cultivation of rice, maize, pulses, sugarcane and a wide variety of vegetebles Whest,
gram, and oilseeds are the dominant rabi crops. The Lower Ganga plain covers the lower

portion of the West Bengd. Two to three paddy crops in ayear is usud practice.

The Southeastern plateau, covers the whole of Chotanagpur plateau,
Baghelkhand and Mahanadi basin. In other words, this region extends from Bader
(Madhya Pradesh) in the South-West to Durnka and Salribganj (Bihar) in the North-West.
Rice is the dominant kharif crop and in the rabi season is devoted to gram and lentil. The
Aravalli-Mawa plateau upland dretches over the Western Madhya Pradesh and the
Eagtern parts of Rgasthan, and eest of the Aravali mountains. Cotton, soybeans millets
maizeand pulses are the dominating crops in the Kharif season, while whesat, oilseeds
gram and lentil are grown in the Rabi season. The Plateau of Maharashtra Srefches over
the Western Madhya Pradesh, the whole of Maharashtra to the Eagt of the Western Ghats.
This region is conducive for the cultivation of cotton, pulses, oilsseds whesat, grams, and
sugarcane.  The Deccan Interior sorawls over the greater parts of the Karnataka. Andhra
Pradesh and Tarnilnadu uplands from the Adilabad didrict in the North to Mudurai digtrict
inthe South. Millets, ragi, rice, cotton, groundnut and pulses are the dominant crops in the

region.

The Eastern Coagt dreiches over the entire tract of the Eagtern Ghats. It
gorawls from the digrict of Baasou in the North-East to Kanyakumari in the South.
Covered with the dluvid soils deposited by the Mahanadi, Godavari, Krishna, Penna, and
Cauveri, itisahumid region. Rice isthe leading crop.

The Western coast sprawls over me Western fringes of the dates of
Maharastra, Goa, Karnataka and Kerda. Rice, coconut, coffee, and tea are important
cops. The other regions are the Gujarat, Western Rgjasthan, Lakshadwipas, and the
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Idands of Andaman and Nicobar. Thus, the agro-climatic regions have been ddineated
with a set objective to prepare suitable agricultural strategy for each one of them.

3.3.2 Climate

The presence of the great mountain mass formed by the Himalayas and its
spurs on the north and the ocean on the south are the two magjor influences operating on
the climate of Indiawith a greet diversty and variety of dimates, wesather conditions. The
climate ranges from the continental to the oceanic, from the extremes of heat to the
extremes of cold, from the extreme aridity and negligible rainfall to the excessve humidity
and torrentia rainfal. It is therefore, safe to avoid any generdization as to the prevdence
of any particular kind of cimate, not only over the country as a whole but over its mgor
aress (Central Water Commisson. 1978, p.222). Thus, the climatic conditions influence,
to a great extent, the utilization of the water resources of the country.

Rainfall in Indiais dependent in differing degrees on the South-West and
the North-East monsoons, on shdlow cydonic depressons and disturbances and on violent
locad gormswhich form in the regions where cold and humid winds from the sea meet hot
and dry winds from the land and occasondly reach cyclonic dimensons. Most of the
rainfall in India takes place under the influence of the South-West monsoon between June
and September, except in Tamilnadu where mogt of it is under the influence of the
North-East monsoon during October and November. The rainfal in India shows great
variaions, unequal geographica digtribution and frequent departures from the normd. It
generdly exceeds 1000 m.m in aress to the east of Longitude 78°E. It extends to 2,500
m.m dong dmog the entire West coast and the Western Ghats and over most of Assam
and sub-Himadayan West Bengd, In some parts of the Western Ghats and Assam, the
rainfal is as heavy as 6000 to 6750 m.m. In the West of the line joining Porbander to Dehi
and thence to Ferozepur, the rainfall diminishes rapidly from 500 m.m to less than 150mm
in the extreme Wes (see Table 3.6). The Peninsular India has a large area of rainfal less
man 600 m.m with pockets of even 500 m.m, per year.
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Table- 3.6 : Average Annua and Seasond Rainfall in different Meteorological
Sub-divisons of the country (1989-90) (Unit: Millimeters)

SUB-DIVISION ANNUAL SEASONAL
AVERAGE AVERAGE
RAINFALL RAINFALL
(JUNE-SEPT)

|.Arunachal Pradesh 2997 2085
2.Assam and Meghdaya 2497 1624
3.Nagdand, Manipur, Mizoram 2314 2092

& Tripura
4. Sub-Himdayan, West Bengd 1429 1029

& Sikkim
5.Gangetic West Bengd 1429 107
6.0risza 1434 1143
7.Bihar Paeu 1371 1125
8.Bihar Plains 1204 1023
9.Uttar Pradesh East 1014 893
10.Uttar Pradesh West 836 726
11. Hills of West Uttar Pradesh 1750 1409
12 Haryana 556 463
13.Punjab 611 467
14.Himachd Pradesh 1518 993
15.Jammuand Kashmir 997 458
16.Rgasthan West 310 275
17.Rgasthan East 700 647
18.Madhya Pradesh West 1043 945
19.Madhya Pradesh East 1398 1227
20.Gujarat Region 967 920
21 . Saurashtraand Kutch 515 479
22 .Konkan 2881 2705
23.Madhya Maharashtra 940 788
24 Marathwada 794 660
24.Vidarbha 1102 960
26.Coasta Andhra Pradesh 1008 572
27.Tdangana 931 739
28.Raydaseema 676 367
28.Tamil Nadu 1007 301
30. Coadtd Karnataka 3292 2886
3l Interior Karnataka North 685 447
32.1nterior Karnataka South 1271 868
B Keada 2978 198

Source: GO, Report of Annual Rainfal, India; Meteorolegical Department, New Delhi, 198990, p.4.



The highest average annud rainfall aress are the coastd Karnataka, Kerda, Konkan, and
the North Eagtern gates due to South-West monsoon. The lowest average annua rainfall
regions are Rgasthan West, Saurastra and Kutch, Haryana, Punjab, Raydassema and
Interior Karnataka(see Table 3.6). This shows great variations, unequa seesond
digtribution of rainfall and stregthens the need for the development of water resources in
the low rainfall areas. The variations in the rainfal within the Sate are, however, very
congderable while Srikakulam and Vizayanagaram digtricts received a maximum rainfall of
1250 m.m. Anaatapur digrict in Rayadaseema recaived only a 544 m.m in ayear which is
dightly higher than the lowest rainfall in Thar desert in Rgjasthan. India being a country of
continenta 9ze, the annua rainfal, which is the ultimate source of both surface water and
ground water, is highly variable across its land mass. While peninsular and the
north-western India have large aress of about 1150 mm rainfal a few dates in the far
eagtern India and the narrow strip of western coast (Konkan down to Maabar) have more
than twice the national average. Thus the picture of abundance of water is confined mainly
to these high rainfal traits Southern peninsula, mainly the Deccan trap suffers from
insufficient rainfall.

The vaiaions in temperature are dso marked over the Indian
sub-continent. During the winter season from November to February, the temperature
decreases from South to North due to the effect of continental winds over most of the
country. The mean maximum temperature during the coldest months of December and
January varies from 29° C in some parts of the Peninsular to about 18° C in the North
whereas the mean minimum varies from about 24° C in the extreme South to below 5° C in
the North. March to May is usudly a period of continuous and rapid rise of temperature.
The highest temperature occurs in North India, particularly in the desart regions of the
North-West where the maximum may exceed 48° C. With the on st of the South-West
monsoon in Junethere is arapid fdl in the maximum temperature in me central portions of
the country. The temperature is dmost uniform over the area covering two-thirds of the

country which gets copious rain. There is a marked fill in temperature in August and



September when the monsoons retreat from North India  The mean maximum in
North-West India, is below 10°C. in the month of November. It temperature drops below
freezing point In the extreme North, (Central Water Commission, 1978). Thus, variations
in the temperature and the direction of the monsoon winds bring different amounts of rain

to different climatic regions of India

Evaporation rates closdy follow the climatic conditions and reach their pesk
in the Summer months of April and May especidly in the centrd aress of the country.
With the onset of monsoon, there is a marked fdl in the rate of evgporation. The annual
potentiad evaporation ranges between 150 cms. and 250 cms over most parts of the
county. Monthly potentia evaporation over the Peninsula increeses from 15 oms in
December to 40 cms. in May. In the north-east it varies from 6 cms. in December to 20
cms in May. It rises to 40 cms in June in West Rgasthan. After the onset of monsoon
potential evaporation decreases generdly dl over the country. Location, rainfal, nature of
terrain, temperature and the availability of irrigation determines the land use pattern of the
country.

Table- 3.7 : Land-use Classification 1988

CLASSIFICATION AREA (InMillionHectares)
A. | Areaunder forest Areanot avalable for cultivaion 67.16
i. | Land put to non-agricultural uses 20.41
ii. | Barenland and uncultivable Land 20.07

Other cultivated land including follow land 3106
i | Permanent pastures and other grazing land 11.93
i Land under misc. tree crops and grows not included 339

In the net sown area
ii. | Cultivablewaste 15.74
B. | Falow land 2491
i. | Falowland other than current fellows 955
i. | Current fallows 1536 |
C. Net Areasown 140.72
D. Totd reporting area 304.72
E. \ Tota cropped area 17596
F. Areafor whichno returns exist 1 2441
G. | Tota geographicd area 32873

Source:GOI, Satigical Abstract, Directorate of Economicsand Statistics, Department of
Agriculture and co-operation, Ministry of Agriculture, 1988 P.7
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3.3.3 Land-use Pattern :

The net sown area is 140.72 million hectare(sse Table 3.7).
Only 304.72 m.ha of this total area is accounted for in the latest available land
use. Areaunder forest is 67.16 m.ha Areafor which no returns exigs is 24.41
m.ha and it largdy congsts of mountains,desarts and forest and inaccessble
areas (Government of India, 1991, pp. 1-13). More man 53% of its tota areais
cultivated. Thus, Indiais one of the intensively cultivated regions of the world.

v

Water Resources of the Indian River Basins

3.4.0 Introduction
Based on the catchment areas, the river bagans of India are broadly divided

into three groups. River basns of 20,000 sg.kms catchment area and above congtitutes the
first group which are 14 in number. River basns with catchment areas between 2,000
s0.kms to 20,000 sg.kms are dassfied as medium river basns and those with catchment
area below 2,000 sg.kms are cdled minor river basns. There is yet another fourth category
where afew desert riversflow for some disance and men are logt in the desarts. Their flow
isuncertain (Rao, K.L, 1979, pp.54-89). The bulk of the inflow into the rivers can thus be

consdered as derived from the upper portions of the river catchments, which lie mogtly in
India

3.4.1 Catchment Areas of Rivers:

The reported catchment area of India is 3.05 million Sgq.km againg the total
geographica area of 3.28 million Sg.km. The difference is due to areas for which gatidics
are not avalable® (see Table 38). There is dw a difference of 0.16 million Sqkm
between the geographicd area and aggregate of the catchment areas of dl the rivers.
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Table - 3.8: Catchment areafor the four groups of River sysems :

River Baans Catchment Total Area Run-off Run-off % Of Population
(Million Sg.Km (%) (1000 M3) (%) inthe Basin
Group | Mgor
River basins
North 144
South  0.72 83 1.406 85 80
Centra 0.42
Tota 258
Group I Medium 0.24 8 J12 7
Group Il Minor  0.20 9 127 8 20
Group IV Desat  0.10
Rivers
Totd 3.12 100 1.645 100 100

Source : Rao, K.L. 1979, P.55-56.

The major river badns form 83% of the total drainage area(see Table 3.8) and including
the medium river basins they cover precticdly 91% of the total drainage area.

3.4.2 Sources of water supply :

The river basn sysems in India and the sources of water supply arc
dgnificant. Magjor river basns like the Ganga, the Indus, the Godavari, and the Krishna
have a number of cands, tanks, and wells (Rao, K.L, 1979, pp.58-59). It is interesting to
observe that the Storage capacity is the largest in the Ganga basin because of its vast size.
Even the Krishng, the Godavary and the Indus basins have large Sorage capacities (see
Appendix - I[11-i). Given the assessment mat only 38% of our surface flows can be tapped
for irrigation purpose, the ultimate irrigation potentid from this source would suffice for
crop area to the tune of 74 million hectares only. This potentia can rise if me exploiteble
fraction can be enhanced somehow, say due to inter-basin transfer of surplus river waters
(Dhawan, 1989 p.34). Irrigation schemes in India are usudly dedgned on 75%
dependability. Thereis scope for enlarging our ultimate irrigation potentia by constructing
irrigating works of low dependability as there is an increased relation between dependability

and volume of water flow availadblein a river.
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3.4.3 Availability of Water:

The average flow in the 20 river systems of the country has been estimated
to be 66371 tmc* (see Appendix Il1-ii). But the amount of water that can be actually put
to beneficid use is much less due to severe limitations imposed by physography,
topography, inter-gate issues and the present state of technology to harness water resources
economicdly (Reo, K.L, 1979, pp.58-60). There is a big chdlenge to planners and
technologisgts to lap the avalable potentid water in river basns through irrigation.
Consarvation of water by storage system is important in India where the rain water flows
into the rivers to the extent of 80% in the four monsoon months (Rao, K.L, 1979, P.57).
For the rest of the year, there is only inadequate or no water supply or to the rivers (see
Appendix-llI-iii). Therefore, Sorage of water is very essentid for agriculture in Indig, It is
a0 necessary for producing power.

3.4.4 Present status of Water Resource use :

India will have an estimated population 102 crores by 2007 A.D. With this
population and given improvements in consumption levels associaed with growth in
incomes, the estimated foodgrain requirement for the year 2007 A.D will be around 276
million tonnes. The foodgrain production has to match this level of demand. The required
production levels of foodgrains by the year 2007 A.D. will be 282 million tonnes as
againg 198 million tonnes in 199697 (Water Management Forum, 1992, pp.816-844).
The required development in agriculture can, in the long run, be achieved only through a
regionaly broad-based pattern of growth by devoting sufficient facilities of irrigation and

maintaining a continuous flow of economicaly viable and improved techniques.
The ultimate irrigation potentid of the country has been edimated to be

11350 million hectares. It includes 5850 million hectares from mgor and medium
irrigation schemes, 15 million hectares from surface minor irrigation schemes and 40
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million hectares from groundwater exploitation®. Irrigation devdlopment in India is
classfied into three categories, viz., major irrigation, having cultivable command area
(CCA) of more than 10,000 hectares for each scheme; medium irrigation having CCA
more than 2,000 hectares but less man 10000 hectares for each scheme and minor
irrigation, having CCA of 2000 hectares or less for each scheme (Centrd Water
Commisson, 1992, P.7). However, the nationd perspective for water resources
development has two components viz, deveopment of the Himaayan rivers and the
Peninsular rivers for the inter-basins transfer of waters. It envisages the additiond benefits
of 25 million hectares by surface water and 10 million hectares by increased use of ground
water, which is expected to raise the ultimate irrigation potentia from 1135 million hectare
to 1485 million hectare. Further, the Centrd Ground Water Board provisondly puts the
revised estimate of ground water a 80 million hectares as agang the previous estimate of
40 million hectares

Out of an average annud flow of 66371 tm.c, India can develop a live
dorage of 5185 t.m.c. Theirrigated areain the country was only 22.60 million hectares in
1950-51. As compared to this, the cumulative irrigation potentiad as crested upto 1989-90
(the end of the Eighth Five Year plan) was 78.12 million hectares (out of which ground
water potentia was 38.95 million hectares) and the utilization is estimated to be 70.89
million hectares comprising 38.39 million hectares from surface water and 32.50 million
hectares from ground water. The quantum of water issued for irrigation these areas would
be of the order of 31.12 million hectares of surface water and 12.8 million hectares of
ground water(see Table 3.9). The actud utilization up to the 7th plan (1989-90) under

various uses isjust 25% of the total water resources (188 million hectares).
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Table- 3.9 :lrrigation Uses (Supply of Water) 1990

USES UTTLIZABLE WATER AVAILABILITY (Unit - million hectares)
[rrigation using surface waters 3L12

[rrigation on using ground waters 1280

Community water supply 250

(Urban andrural areq)

Industrid use 150

Energy 045

Totd 4837

Source: Central Water Commission, 1992, pp. 1-23

The Eighth Five Y ear plan envisages creating additiond irrigation potentia of 5.09
million hectares from maor and medium irrigation and another of 10.71 million hectares
from minor irrigation (G O |, Planning Commisson, 1992, draft). This would mean that a
the end of me Eighth plan (1992-97), 99.19 million hectares of irrigation potentid would
have been created, out of which 48.14 million hectares would be from surface sources and
51.05 m.ha would be from the use of ground water. The levd of foodgrain production by
the year 2007 A.D will have to be around 282 million tonnes. This has to be viewed
agang the backdrop of the fact that the net sown area beng dmogt stagnant at 140-141
million hectares dnce 1970-71, and the pressure on land use is increesng due to fast
devdoping indudridization and urbanization. The future of increased agricultura
production lies with more intensve agriculture, epeddly by increasng the efficiency of
the exiding irrigation sysems as well as oreading irrigation facilities to other hitherto
un-irrigated.

The latest estimates indicate mat by the year 2000 and 2025, the water use
for irrigation will be increased to 63 million hectares and 77 million hectares respectively.
The requirement of drinking water is a present only 7% to 10% of the available surface
water and 4% of the ground water potentiad The country has not yet been able to provide
sustainable source of dean drinking to dl the people, particularly in rura aress. There are a
large number of villages which are only partialy covered and a large number of habitations
which have no source a dl or have an inadequate supply of drinking water. It is estimated
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that 1.5 lakh villages get the drinking water supply lew than the one Stipulated by norms,

Smilarly in urban areas dso, the 50% of population get the water supply less than the
normal.

Agang this backdrop, it is roughly esimated that by the year 2000 and
2025, the community water supply requirement may go up to about 3.3 million hectares
and 5.2 million hectares respectively from the present use of 2.5 million hectares (see Table
- 310). The industrid demand may adso go up to 3 million hectares and 12 million
hectares by the year 2000 and 2025 respectively, from present use of 15 million hectares.
The tota requirement of water in the year 2000 and 2025 would be around 75 million
hectares and 105 million hectares respectively.

Table- 310 : Totd Requirement of water (Demand) Units = million hectares)

Sector year

1900 2000 2025
Domestic 25 33 52
Irrigation 43.92 630 77.0
Energy 0.45 2.7 71
Industry 150 30 120
Others 263 3.0 37

Source: Centrd Water Commission, April, 1992, pp.5-10.

\%

Development of Irrigation in India

3.5.0 Introduction:

There is condderable evidence to show that in ancient India irrigation was
practiced extensvely. The fact that big dities like Hargppa and Mohan-jo-daro were
flourishing in the dry aress, points to the exisience of extensve irrigation sysems in ancient
India In 300 B.C Magasthenes, the famous Greek Ambassador to the court of Emperor
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Chandra Gupta, recorded that the didrict officer used to "measure the land and inspect the
duices by which water is digtributed into the branch cands (water sources) so that every
one may enjoy his fair share of the benefit" (Reao, K.L, 1979, P.114). Some of these
ancient works are found even today. The mog famous one however, is the ill
functioning Grand Anicut which was built by the Cholarulersin the first century A.D. on
the Cauvery. This river divides into two branches, the Cauvery on the right and the
Coleroon on the left.In order to prevent the water flowing into the Coleroon branch, which
isat alow leve, the Grand Anicut was congtructed to enable the water to pass through the
Cauvery and irrigate the fetile Tanjore ddta land. Besdes this, there are a number of
ancient earth dams congtructed long ago and dill exiging. The principa masonry work
undertake during the native period is the unknown as the Grand Anicut, re-built in the
deventh century, and sStuated just below the idand of shreerungam, where the Cauvery
and Coleroon come into dose contact with each other (Maclean,C.D.,1987,pp.339-40). At
this point the bed of the Coleroon is nine or ten feet lower than that of the Cauvery and
Grand Anicut was therefore built across a outlet of the Cauvery to prevent its water being
wholly drained off into Coleroon. These works were beneficid, but did not check in any
way the evil resetting from the unequal digtribution of the volume between the two main
dreams. In 1836, under the advice of Sir Arthur Cotton, the upper Coleroon anicut was
built across the head of the Coleroon branch, and was completdy successful in its object of
throwing into the Cauvery branch a fair distribution of the water supply by the smple
expedient of placing the crest of the anicut a such a height as to ensure, in the average
date of the river, a proper digtribution of the entire volume of the mainstream between the
two branches during the irrigation season.In 1848, the condruction of a regulating dam to
the firgt principa offshoot from the Cauvery branch was began and subsequently regulating
dams were provided for the other principa branches, thus completing the general sysem of
regulation and control of the water required for the deta irrigation.

Ferozshah Tughlak (1351-1388) huilt in the Western Y amuna cand in 1355
A.D to cary the Yamuna waters to his hunting ground a Safidom in Hissr didrict
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Smilaly, the Eastern Yamuna cand was congructed during the reign of Emperor
Mohammed Shah (1719-1748), Emperor Shahjahan built a cand from me Ravi river
through the Shdimar Gardens a Lahore (Rao, K.L, 1979, P.115). But mos of the
development of the existing irrigation took place during me British regime.

Irrigation works were undertaken during the 19th century principdly to
overcome me devadatiing famines that raged in severd parts of the country. Two of me
most notable British engineers, who did splendid work and built magnificent cand sysems,
are Proby T. Cautley and Sr Arthur Cotton. Sr Arthur Cotton congtructed the Cauvery
delta sygem. He built a mgor wer a the head of Srirangam idand in 1834 where the
Cauvery branches off into the Cokroon and the Cauvery. Sr Aurther Cotton dso
congructed the Godavari Anicut and the cana sysem. This diverson sysem darted in
1846 prove to be the most valuable work in times of drought and famine, irrigating the
nearby 0.4 millionha Smilaly, in the Krishna ddta, there were a number of scarcities
and famines. The weir was branched in 1952, and later was replaced with a barrage just up
stream of the anicut and commissioned in 1957. It irrigates about 0.5 m.ha. Cautley began
the construction work on the Upper Ganga cand in 1836 and completed it in 1854.

In the latter part of the 19%th century the important irrigation works
congtructed were the Sr Hind Cand, the lower Sohang and Para Cand's, the Lower Chenab
Cand in Punjab and the lower Ganga Cand, the Agra Cand, the Betwa Cand in Uttar
Pradesh, the periyar system of cands in Tamilnadu, the Duma Cands in Maharashtra (Rao,
K.L., 1979, P. 116). Irrigation works in the 20th century witnessed an important event in
Indias history, namey the appointment of the Irrigation Commisson. The Commisson
toured the country extensvely and based on its findings submitted its report in 1903
(Government of India, 1903, P.66-68). It dated mat, as regards new worksthe main
question was not whether they will be likely to prove directly remunerative, but whether the
net financial burden which they may impose on the sate in the form of charges for interest
and maintenance will be too high a price to pay for the protection againg famine.
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Important projects undertaken in the country were the Tribeni Cand project
in Bihar, the Pravara Cands, the Godavari Cands, the Nira Right Bank Cands in
Maharadtra, the Sarada Cand project in U.P and the Weinganga and the Mahanadi Candls
in Madhya Pradesh. Between 1921 and 1935, a number of notable irrigation works were
congtructed, among them being me Krishnargjasagar project in Karnataka, the Nizamsagar
project in Telengana (Andhra Pradesh) and the Mettur project in Tamil Nadu. In
1935,after the passing of me Government of India Act, irrigation was transferred from the
control of the centrd Government to that of the respective provincid or sate Governments
(Centrd Water Commission, 1978, P.6-7). This made a sgnificant change into governing
irrigation projects and their adminigtration, as irrigation became a state subject and centra

Government was concerned only when disputes arose between the neighbouring dates.

Itis redly in the second hdf of the century that the gigantic projects were
built. The Frs Five Year Plan emphassed on the development irrigation and agriculture.
However, much effort was not made in the irrigation front. The emphads in the Second
Pan was on irrigation dong with industry. It was from the Third Plan onwards that
adequate emphadis was laid on the development of irrigation in the country. Till the end of
the Seventh Plan (1985-90),an amount of Rs. 45191.49 crores has been spent, of which
Rs. 26,133 crore has been spent on major and medium projects (see Table 3.11). The
remaning amount has been gpent on minor irrigation, command area development and
floodcontral.
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Table -3.11: Magnitude and Compostion of Investment on irrigation and Flood Control in the

Plans (1950-1990) (Rs. in crores)

Minor Irrigations

Pans Major & Public Inditutiond  Totd CAD. Hoo Totd

Medium Financid Control

sector

FIRST(1951-56) 30 66 66.00- 1377 45077
SECOND (1956-61) 380 142 1915 161.15 - 4915 59030
THIRD (1961-66) 581 328 11529 44329 - 8600 111029
ANNUAL (1966-69) 434 326 234.74 560.74 - 4361 103835
FOURTH (1969-74) 1237 513 661.06 1174.04 - 17178 258284
FHFTH (1974-78) 2442 631 780.24 141124 12249 20861 427434
ANNUAL (1978-80) 2056 497 490.40 987.40 8320 22847 336007
SXTH (1980-85) 7516 18 143755 323055 52007 59607 1187240
SEVENTH 11107 3115 331195 6426.91 142764 94158 1990313
(1985-90)
TOTAL 26133 7420 708034 1447034 215911 242904 4519149

Source GO, 1993, The Eighth five Year Plan (1992-97) May, 1992, P51

In the pre-Plan period, the potentid and utilization of the maor and

medium irrigation sygems was 9.70 million hectares. The minor irrigation sources was

1290 million hectares The Gross irrigation aress as per land utilization datistics was

22.56 million hectares. From the Firg plan onwards, the development of irrigation has

been taking place. The potentid and utilization of major and medium irrigation systems at

the end of Seventh Plan were 31.52 mha and 27.77 m.ha and the minor irrigation
potential and utilization were 46.83 m.ha and 43.53 m.ha respectivdy (see Table - 3.12).
This indicates that there is a condderable gap between the potential and utilization.



Table -3.12: Development of Irrigation Potentia through in the Plans ( 1950-1991)(m-ha)

Plans Major & Medium Minor Irrigation  Totd Irrigetion  Gross Irrigated
Irrigation Area
Potent Utilisa Potent Utilisa Potent Ultlisa
ial tion id tion ia tion
PRE-PLAN 970 970 1290 1290 260 260 2256

FIRST (1951-56) 1219 1100 1406 1406 2625 2506 2564
SECOND (1956-61) 1433 1330 1479 1475 208 2805 2798
THIRD (1961-66) 1657 1520 1700 1700 3357 3220 3090
ANNUAL (196669 1810 1680 1900 1900 3710 3580 3543
FOURTH (1969-74) 2071 1870 2350 2350 4421 4220 4028
FIFTH (1974-78) 2472 2120 2730 2730 5202 4850 46.08
ANNUAL (1978-80) 2661 2270 3000 30.00 %661 5270 4921
SIXTH (1980-85) 3001 2533 3752 3525 6753 6058 54.67

SEVENTH 3152 2777 4683 4353 /974 7142 NA

(1985-90)

Source: GOI, 1992, Report of Working Group on Eighth Five Year Plan on Magjor
and Medium irrigation, Minor Irrigation. Planning Commission, 1992, p. 5.

Since the inception of the Firg Five Year Plan up to the end of the Seventh, an
amount of Rs.45,191.49 crores has been spent on mgor, medium and minor irrigation (see
table 3-12). The Command Area Deveopment Agency (CADA) and flood control and the
potential crested is 446.85 million hectares. The expenditure during the above period on
irrigetion done was Rs42,762.45 crores.

3.5.1 Position of the States in India :
Andhra Pradesh occupies sxth place in the Seventh Plan as far as

dlocation is concerned (see Table 3.13). Asregard the ultimate irrigation potentid, a few
dates like Haryana and West Bengd will exceed the ultimate irrigation potentid by
147.61% and 158.17% respectively. Andhra Pradesh when compared to these datesis far
behind to achieve targeted ultimate irrigation potentid Unequal didtribution of water
across cand command in its different reaches, the losses in conveyance and field
goplications under each type of sysems are much higher actudly than what are assumed,
the physicd control devices are inadequate and crude.
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\
Irrigation Developmentin AndhraPradesh

3.6.0 Introduction

The economy of Andhra Pradesh is largely dependent on agriculture. The
date is rightly caled 'a River State' as it is blessed with mgor River sysems like the
Godavari, the Krishna and the Pennar and 37 others. The mgjor irrigation development
have been taken place snce the British regime. In 1844-45 the Godavari Anicut was built
across the river which served the area 6,13518 acreq(1882-83). Another major anicuts
were the Kistna (1852), the Pennar(1853-55), the K.C. Cand(1858) which sarved the area
2,86,613 acres2,24,969 acres and 72,358 acres respectivdy as on 1882-83(Madlean,
C.D,1987,pp.387-420). Thus, the gate is blessed with a vast scope of developing irrigation
potentid (Hanumantha Rao.V, 1998, PP.1-10). The date has a mean annua rainfal of
858 m.m and about 670 m.m or 78% of the tota rainfall contributed by the South- West
monsoon.?

The state has a geographica area of 275.07 lakh hectares, and a population
about 683 lakhs. The net area irrigated in the date is around 44.7 lakh hectares,
representing 40.6% of total irrigated area as per 1988-89 Agricultura census. The tota
surface water from the entire river systems of the sate is estimated to be in the order of
7.7710 million cubic metre (2,746 tm.c) at 75% dependability (Hanumantha Rao.V, 1998,
pp. 1-10). The ultimate irrigation potentia is assessad as 87.80 lakh hectares, under major
and medium and minor irrigation projects including 23.00 lakh hectares, under surface
water major irrigation schemes.

The physcd features of the river sysems the o, the rainfal and the
climatic conditions are suitable for agriculture and the pattern of crops is dependent on the
agro-practices, dating back to times immemorid Around 81% of the population is by and
large dependent on agriculture and other alied occupations. This leeds to the logicd
concluson that the economic development is dependent on the crestion of irrigation
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facilities consgdering the historica background and the age old know-how of water and
land resources. This encourages establishment of agro-based industries and helps in the dl

round development of the State's economy.

Table- 313: THE STATE-WISE PERFORMANCE IN THE VII PLAN

STATE ALLOCATION (RS. IN LAKHS)
Gujarat 1,46,909
Uttar Pradesh 1,42,000
Madhya Pradesh 1,37,592
Maharashtra 1,32,000
Bihar 1,28,580
Andhra Pradesh 1,18,230

Source: Government of India, 1992, Eigth Fve Year Pan (1992-97), Planning
commission, Vol. | & Il, New Ddhi.

3.6.1 Irrigation Sources and their utilization in Andhra Pradesh :

Some irrigation projects were congtructed during the lagt century and the
pre-Independence period. Some of the major works are the Krishna delta cands, the
Godavari ddta cands, the Pennar system, the Nagavdi, and the Vamsadhara schemes (see
Table- 314). The Godavari the Krishngand the Tungabhadra the three inter- State
rivers,and the Pennar and 37 other meduim and minor river sysems are estimated to cany
atotal dependable annua yidd of 2746 tm.c, (i.e7.771 million cubic metres) for use by
Andhra Pradesh, (see Table 3.14). The irrigation potentid created before the pre-plan
period under major and medium irrigation was 16.76 lakh hectares.



Table - 3.14: Water Resourcesfor Andhra Pradesh

River Sysems Drainage areain % of Drainage area to the Assessed annual
the state in 1000  total area of the Sate Yiddin
sg.km gate (M3)
Godavari 73.201 26.45 4.2308
Krishna 74.382 26.88 2.2051
Pennar 48.111 17.39 0.2763
Nagavdi 4.833 175 0.1369
Vamsadhara 1934 0.70 0.0440
Other minor rivulets  74.239 26.83 0.7879
draining into the sea
Totd 276.700 100.00 7.7710 (2746 tmc)

Source: Government of Andhra Pradesh, 1992, National Watershed Management

Plan Phase II, Vol.l, Project Profile, A.P. State, 1992, Annexure-|.

Table-3.15: Irrigation Potential crested and amount spent:1951-90

Irrigation Potentia Crestion

Mans Amount Spent  Major & Medium  Minor Total
(Rsin Crores) (Lakh Hectares) (Lakh Hectares)
PRE-PLAN - 16.76 1371 30.47
FIRST (1951-56) 40.99 0.79 0.25 104
SECOND (1956-61) 61.81 181 0.16 197
THIRD (1961-66) 11012 368 050 4.18
ANNUAL (1966-69) 71.67 0.78 0.37 115
FOURTH (1969-74) 134.74 190 0.63 2.53
FIFTH (1974-78) 307.92 213 0.92 3.05
ANNUAL (1978-80) 281.48 154 0.57 211
STXTH (1980-85)  770.68 3.05 0.82 3.87
SEVENTH (1985-90) 1436.44 0.89 0.67 157
TOTAL 3215.85 3333 1860 51.93

Source: Government of Andhra Pradesh, 1992, Booklet on Irrigation Development in
Andhra Pradesh, Engineer-in-Chief, Irrigation & CAD, Government of Andhra Pradesh,

October, 1992, Annexures| & I

The ultimate irrigation potential contemplated from the major and medium schemes
for the sate as a whole has been assessad as 64.80 lakh.ha.  The totd potentia creeted
from the projects of pre-plan schemes and the projects extended during me Frg to
Seventh Plan is 33.49 lakh hectares and the potentid created from minor irrigation is 18.34
lakh hectares (see Table 3.15). Ther tota expenditure amounts to Rs.3215.85 crores
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(Government of India, 1992, P.9). The plan efforts of Andhra Pradesh has been so far
based on the strategy which had laid emphasis on building up the bask infrastructure both
for agriculture and industria development viz., development irrigation and power.

VI
Conclusion

The globe congds of onethird land and two-thirds water. The water
resources in this one-third land congds of surface and ground-water. Fresh water for
human use found in lakes, swamps, and rivers makes up only 0.008% of the Earth's water.
This shows the scarcity of the ussble fresh water. Globdly, most water is used for
agriculture (about 69%). This reveds the importance of irrigation development which
consumes large amount of fresh water. Indiais a country of great geographica diversty.
There are fifteen agro-climatic regions in the country. Andhra Pradesh region stretches
over the Deccan interior and Eastern coast covered with dluvia soils deposited by the
Godavari, Krishna and Pennar. The river basin systems in India and the sources of water

supply are sgnificant These basins have large storage capacity.

The future of increased agricultural production lies with more intensve
agriculture, especidly by increasing the efficiency of the exiting irrigation systems as well

as spreading irrigation facilities to other hitherto unirrigated aress.

The gap between the potentia created and utilized(10.43 million hectare)
and the lag between them is the first of fee efficiency related problems.  This is attributed
to many reasons ; the delays in the extenson of the cand systems during which the farmers
in the upper reaches raisad more water intensve crops like rice and the inability of farmers
To inves in land development and field channels and deficiencies in the Structures. The
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second relates to the inefficient, wasteful and harmful use of water. The traditiona method
of over flow of water from one field to the next results in use of more water than required
for a crop, rasng crops with higher requirement of water with me resultant problems of
wastage, water logging and sdinity and the third relates to the most common conflict
occurs between upstream users who dam sovereign rights to that originates or flows
through their territory (including right to use, store, direct or pollute) and water course be
maintained in its natural state.  Given the congraints of public financia resources and the
demand for irrigation out- pacing its growth, there have been too many projects competing
for the few resources, a thin sporead thereof with the consequence of time and cost
overruns. These aspects of inefficiencies led to the redisation of the need for optimisang
output per unit of water per unit of crop land and gpplied on the unit of time through

efficient management of available water resources.



APPENDIX-IILi

SOURCES OF WATER SUPPLY (UNIT : THOUSANDS OF Hectares)



Source :Water and Reated Satidics, Centra Water Commisson-1992,  (April)
Statistica Directorate.



APPENDIX-ILii
Water availability Potentia in the River Basns of India



flowing
rivers from
Mahanadi to
Pennai

East 100139 17725 43.07 6876 411 2678
flowing
rivers from
Pennar to
Kanya
Kumari

West 321851 | 15098 2391 23447 631 644
flowing
rivers of
Kutch &
Saurashtra
including
Lumi

Area of | 80017 711
inland
drainage in
Rajasthan

Minor 28400 31000 204 15196
rivers

| drainage in
Bangladesh
& Burma

TOTAL 3292544 | 1879421 | 843.96
(66371
tmc)

Source :Water and Related Stetigtics, Centra Water Commisson-1992, (April) Statidtical
Directorate.



APPENDIX - Il iii
Details of Storage of water in India

Basn State Project Live gorage (Million
Cubic Meter)
Maor River Baans
Indus Himacha Pradesh, BhakraNangd, Beass | 144189
l1(Pong)
Ganga Bihar, Madhya | Panchet Hill, | 33476.1
Pradesh, Rgasthan, | Maithon, Tenughat,
Uttar Pradesh and | Gandhi Segar, Rana
Wes Bengd Pratap Sagar,
Matatila, Rihand,
Ramganga, Tehri
and others,
Kangsabati,
Mayurakshi
Brahmaputra Assam 1415
Sabarmati Gujarat Dharoi and Others 1016.6
Mahi Gujarat and | Kadana, Panam, | 4285.5
Rajasthan Baja Sagar
Narmada Madhya Pradesh Tawa and Others 2550.4
Tapi Maharashtra  and | Guinga, Uka and | 81485
Gujarat Others
Subernarekha Bihar Bihar 283.1
Brahmani and | Orissa Sulandi, Riensdi 3952.8
Baitarini
Mdianadi Madhya Pradesh Satiara, Hirakud and | 7926.1
and Orisa Others
Godavari Andhra Pradedi, | Nizam Sagar, | 14858.2
Maharashtra, Orissa | Pochampadu, Mula,
and Madhya Pradesh | Jayakwadi |, Purna
Pench. Jalaput
Bdimeaand others
Krishan Andhra Pradesh, | Nagarjunasagar. 29860.0
Karnataka and | Sisalam, Bhadra,
Maharashtra Tungabhadra,
Ghataprabha,

Malgprabha, Upper
Krishna| and others,

Warna, Bhima,
Krishna,  Koyana,
TolaHydd works

91




Pennar Andhra Pradesh Somadla and Others | 19785
Cauvery Karnataka and | Krishnargjasagar, 544779
Tamilnadu Mettur, Lower
Bhavani and others
Totd Magor Basns 128374.1
Medium and Minor Besis
Rgasthan, Orissa, | Damanganga, 188524
Gujardt, Goa, | Shgavati, Kdinadi,
Maharashtra and | Parambiteulam
Andhra Pradesh, | Aliyar
Karnataka, Kdlada Edamdayar
Iddiki Tamilnadu and | and others
Kerda
Total All Basins 146826.5
(5185t.m.c)

Source: Central Water Commission, 1992; Water and Rdlated Satidics, Statistica

Directorate, April.
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Notes
1

In many countries the agricultural demand for water dominates the tota demand.
Hence, smdl changes in the agricultural demands can free large quantities of water
for other uses. It is important that irrigation water be used efficiently (Repetto,
1986, pp.255-98).

It covers an area of 32,87,263 sg.km, extending from the snow-covered Himaayan
heights to tropica drain forests of the South. As seventh largest country in the
world, India is well-marked off from the rest of Asa by mountains and the s,
which give the country a distinct geographical entity. Bounded by the great
Himaayas in the North, it stretches southwards and at the tropic of Cancer, tapers
off into the Indian ocean between the Bay of Bengd on the Eas and the Arabid
Sea on the West (Government of India, 1997, p.l).

The mean flow in the Brahmaputra and Barak rivers of the east amounts to about
59 million hectare- metres, about one-third of the combined flow of dl the Indian
rivers put together. As hardly 5% of this flow is exploiteble as per the present
expert assessment. This brings down the over dl utilisability of the Himaayan flows
to 32%. Likewise, The exploitabilily of the short, coastd rivers originating from the
high rainfall mountains of the Wetan Ghats is quite low, namely 16%. Thus the
rivers, which are very beautiful because of ether high rain or snow precipitation in
their catchments (Himaayan and Western coagtd rivers of the Western Gnats) have
utilizable flowsto the extent of about one-fourth only. On the other hand, the less
beautiful rivers of peninsular India, because of the Rocki terrain through which
they flow, have a comparatively high proportion of utilizable water (Dhawan, B.D,
1989, pp. 17-25).

Bandl had given the water resources of India by river basins that the average annua
flow of dl river basgns in India was 178.0 million hectare metres, while utiliizable
flow was 70 million hectare metres (Bandl, P.C, 1990, p.227).

Bans| presented data on irrigation potential of mgjor and medium projects in India
a5 40.47 million hectares (Bansll, P.C, 1990, pp.223-29).



6. Bandl presented data on minimum and maximum water Sorage in reservoirs in
1985 of Andhra Pradesh were namey Nagarjunasagar (minimum 0.881 tm.c. and
maximum 5.504 t.m.c.), Sriram Sagar (minimum (-) 0.120 tm..c. and maximum
0.777 tm.c.) and Sisailam (minimum 11838 tm.c. and maximum 8.273 t.m.c.)
respectively (Bansil, P.C. 1990, pp.223-29).



CHAPTER - IV

INVESTMENT IN IRRIGATION SCHEMES

Theories of Investment

4.1.0 Introduction:

The term investment is mos commonly used to describe the flow of
expenditures devoted to increasing or maintaining the red cepita dock. Investment, in
esence, is the present sacrifice for future benefits. But the present is rdatively known
whereas the future is dways an enigma. Investment is d<o, therefore, a sacrifice for
uncertain benefits (Hirshlefer, J. 1965. P.1). In otherwords, investment is the flow of
expenditures devoted to the projects producing goods which are not intended for
immediate consumption. Also investsment means an addition to the supply of facilities
provided to satisfy a specific demand. Supply implies the cost of bout congtruction, and
operation and maintenance cog to keep the facility running. Demand implies that someone
recalves some satisfaction from the investment and its upkeep ( Steiner HM. 1980, P.2).
The pattern of investment involves the process of innovation that reduces the cost per unit
of output' (Chakravarty.S, 1987, P.35). Investment is a flow, the volume of an intended
rateof return beinggreater thantheinterest rate.



4.1.1 Theories of Investment:

Classcd theory defined capitd in generd to conds of prior accumulated
commodity stocks which condituted the inputs into the production process Classcd
capital conggts of three main commodity groups, wage goods, raw materids and machines.
The dominant cdlasscd tradition bracketed together the first two commodity groups (wage
goods and raw materias) as circulaing capitd and referred to the third group (machines) as
fixed cagpitd. The role of capitd in the Smithian sense is that while divison of |abour starts
the growth process, it is capita accumulation that kegps it going. Smith's conceptudisation
of capitd is characterigtic of his own podtion for it is the fuson of his ideas, where labour,
divison of labour and productivity of labour in the production process retain their primacy
(Cannan, E, (1893) 1967, pp.575-586). Key dements in the growth process are the nature
of accumulation and employment of sock. By stock Smith implied wedth in modem
terms, a part (or dl) of which is reserved for consumption and a part of which may be
reserved for deriving further revenue through investment. The larger the last share, the
greater would be the growth potential of any nation. Capita accumulation, enlarges the
wages fund, which in turn dlows a larger number of workers to be engaged in productive
activity, thereby increasing the gze of the nationa output. Workers exhaust the wage-fund
over time as they draw advances from it for subsstence during the production process. At
the end of the production period, however, the goods produced are sold, ordinarily a a
profit, so that the stock of wage goods (capitd) is replenished, and even increased by the
amount of profit earned. In this manner the stock of capitad grows over time through profit
accumulation; thus supporting more workers and greater output in the next production
period. There was a confusion or incongstency in Adam Smith on whether capitd was
consgdered as an accumulated stock (stored up produce) or a part of annua produce soent
on the productive employment of labour. It is not clear whether Smith meant capitd as
wage advanced in the wider sense or in a narrower sene In the former case capitd is
wages for current period and dso includes circulating capitd It is thus heterogeneous
bundle of goods. In the latter case capitd is homogeneous wage-fund advanced for the
current year. It is asingle physca good such as corn, etc (Cannan, E, 1893 1967. pp.575-
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77). Referring to his theory of savings as the soending of the productive workers, the latter
view ssemsto be alogicd derivation.

According to Ricardo, capitd is characterized by reproducibility, heterogeneity and
usefulness to support labour.  Thus, those materid objects which are cgpable of
accumulation and definite valuation congtitute capitd  Ricardo distinguished between fixed
and circulating cepitd as capitd is rapidly perishable and requires to be frequently
reproduced, or is of dow consumption. Vaue would therefore increase as the ratio of
fixed to circulating capitd increases and as the durability of capitd increases (Hicks J,
1983 pp.34-38). Marx noted the Ricardian digtinction between fixed and circulating
capitd only to the extent that different proportions of both of them were invested in
different branches of production. Marx arrived at the view that the genesis of capitd liesin
the surplus produced by labourer. But in Ricardian analyss the geness of capitd liesin the
aurplus of annua produce over annual consumption. Marxian argument looked a capital
as apart of the socid process rather than as something independently productive that earns
its rate of return (Marx, 1885, 1956, pp.219-31). Thus in diginguishing between fixed
and circulating capitd, Ricardo by ignoring the digtinction between congtant and variable
capitd vitiates his investigation of the rate of profit. The dasscd idea epecidly of
Madthus, is that in the process of production, exactly enough income is generated to
purchase the output produced and that barring hoarding dl the income so generated would
be spent on purchasing that output due to population pressure (Ekelund, Junior et.al., 1988,
pp. 137-38). Madthus argued consumption expenditures represented demand and savings
represented potential demand (through investment), but that the latter by no means
guarantees effective demand. In modernjargon, ex-post (actua) saving is aways equd to
ex-post investment, but ex-ante (desred) saving need not dways equa ex-ante investment.
Thus Madthus argued the possbility of a generd glut.

In the dasscd tradition. Mill argued that, given Say's law that 'supply

cregtes its own demand’, employment and increased leves of output were dependent on
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the accumulation and investment of capita. Only part of the investment is capitd, which is
the result of savings, and is required to tide labour over a discontinuous production period
Contrary to the Mdthusian pogtion, savings would automaticaly be turned into another
form of spending (i.e.,, investment), and a generd glut of goods due to under-consumption
was impossible (Ekdund. B.Jr.. et.al., 1983. pp. 165-167). Mill, in short never conddered
that there could be a lack of aggregate demand in the economic system. Miffs wage-fund
doctrine held that at the end of the production period a given stock of circulating capita
was advanced to labourers to tide them over the next production period. This dock of
capitd was determined by many variables, including the productivity of the labour and
capitd in previous periods, the amount of investment in previous periods, and so forth.

The new economics of the 1870s completely deleted the wage-goods
component from the accepted definition of capitd. For the Austrian schod led by Carl
Menger, wage-goods comprised the category of commodities that was not included in
capital sock (Hicks, J., 1983, pp.96-100). According to the Austrian definition,
wage-goods are goods of the first order - that is to say, commodities of fina consumption
which provide direct utility to the consumer. Capitd comprises dl other commodities,
referred to as goods of higher order; the commodities that make up capita are intermediate
products - raw materids, goods in process, active inventories and machines which are used
in their commodity form as inputs in the production process. The conceptudisation of
capitd formulated by Leon Walras represents the sharpest bresk with the dasscd tradition
(Hicks, J.,, 1983, pp.93-95). The Wadrasan definition greatly reduced the commodity
compodtion of the capital concept. From the dasscd definition only the machinery
component was retained. Both wage goods and raw materids were excluded as
commodity components of cepitd dock. Ceapitd in Wadrasan view, is fixed capitd
namely, dl durable goods which are not used up or are used up only after algpse of time.
The digtinction between capitd and income hinges on the difference between a sock and a
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The tradition from dasscd to neo-dasscd economics brought substantia
changes in economic doctrine as well as changes in methodology. Wi ith its focus on
individual decison-making, the neo-dasscd theory, particularly its Austrian or Wdrasan
vaiations, is a more individudistic and subjective theory. Liond Robbins assarts mat
economics is not especidly concerned with any particular sodd phenomenon eg, the
production, distribution, exchange and consumption of goods and services (Robbins, L.,
1935, pp.9-16). It is concerned indead with a particular agpect of human behaviour.
Thus, the behaviour of humans influences the cepitd or investment pattern. There is no
certainty regarding future accumulation of capita

Another neo-cdlasscd approach assumes that there are no cods of
adjustment so that firms can adjust their capitd sock immediately. The firm is assumed to
operate under conditions of perfect competition and faces exogenoudy given current and
forward input and output prices. The financia capitd market is assumed to be perfect 0
that the firm can borrow or lend a a congtant rate of interest (Junankar, 1972, pp.52-53).
Because of these assumptions, the maximization of utility can be undertaken into two
dages, first maximize the present vaue and then maximise the utility by dlocating the
profits optimally on consumption goods  Findly, that the present value is maximised
subject to a production function where the flow of output is a function of flows of labour
and capita sarvices The flow of capitd sarvices are assumed to be proportiona to the
stock of capitd and it is assumed that capitd stock is aways fully utilised. Thus, the
demand in the rate of change of the flow of sarvices is assumed to be proportiond to the
stock of capitd.

Keyness reaction to the dasscd gpproach was that, invesment was
negatively reaed to the interest rate. Because, among other reasons, the productivity of
given invesments dedlined with incremental increeses in investment  This declining
margina productivity of invesment meant that lower rates of interest were required in
order to increese the quantity of invesment (Junankar. 1972, pp.20-27). The dasscd
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modd could handle an increase in investment which might have resulted from inventions or
innovations. The levd of investment smply increased, and the amount of consumption
decreased. Keynes viewed investment expenditures as by far the more voldile. Investment
demands were determined by a hogt of factors besdes the interest rate, including expected
future returns.  The margina efficiency of capita] reates the cogt of investment capitd to
the expected returns over the life of investment cepitd. Keynes viewed expectaions,
dependant upon capricious psychologica factors, as having direct and important effects on
investment. Beyond psychologicd effects on investment, however, lay a more fundamental
problem for income determination, i.e., that investment expenditures have multiple effects
upon income. A change in investment expenditures, for example, did not result in a
change in income by the amount of the change in investment expenditures but, rather by
some multiplier. Keynes followed avery conventiond path in obtaining a demand function
for capitd which was negatively related to the rale of interest. Assuming that firms are
profit maximisers, they would hire any input upto the point a which its margina product
was egud to its price. In the case of capitd, a durable producer good which leads to a
sream of income over a certain length of time. For a firm the cogt of capital and the rate
of interest can be taken as (given) parameters, while the expected net returns decline as the
firm uses more capitd. If the firm was operating under imperfect competition, an
additional reason for declining net revenues would be that output prices would fal as the
firm sold more. Rut Witte argued that firms would redise that, in a generd expansion
industry output would rise and they would expect prices to fall and hence expected net
revenue would fall. If a firm finds its actua capitd ock is less than its optimd capita
stock it will try to make up the shortage immediatdy (i.e., the rate of land investment
would be dmogt infinite). Thus, the rate of return is caculated on the bass of expected
future net returns, changesin expectations would shift the margina efficiency.

The dement which is common to al the post-Kryneaian theories is the
dress lad on demand factors as represented by output or sdes and the under-
emphasisation of the rate of interest Another feature is the recognition of the importance
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of expectations which these theories attempt to incorporate in varying degrees.  Thee
theories explain net investment on the assumption that firms are cog minimisers rather than
profit maximisers. Eisner argues that the determinants of replacement investment are the
same as those of net investment. The main assumption underlying the naive accderator is
that the optimum capital sock is some congant proportion of output The flexible
accderator is a generdisation of the naive accderator. The flexible accderator is ds0
based on the assumption that there is some optima relationship between capitd stock and
output But there are lags in adjustment process.  Another theory i.e. the profit theory of
investment, postulates that the optimal stock is some function of the levd of profits. Klein
assumes that entrepreneurs get utility from the sze of their establishment.  But this verson
of the profits theory is inconastent with profit maximisation since the larger the profits the
more the firm expands and accepts lower profits. An dternative verson is that the optima
capital stuck is some function of expected profits. Expected profits in turn, are some
function of actual profits in the pagt.

The neo-Keynesian gpproach, Eisner and Strotz, postulates that there are
cods involved in adjusting the capitd sock and that the more rapidly the firm adjusts, the
higher are the margind cogs. Thus, if there is shortage (i.e., optima capital stock greater
than actual capitd stock), the rate per unit time at which the shortage is removed depends
on the cogs involved. In Keynesian theory aso, macro investment is determinate because
of rigng cods in the capitd goods industry. In this approach the firm is aware of
increasing cost in adjusting the capita stock and optimises subject to that congraint.

The main result that emerges from this andyssis mat the demand factors as
represented by the accderator are more important than relative prices in determing
investment. The changes in rates of interest and other dements in the cogt of capitd (eg.,
tax rates) would, after along lag, lead to a change in investment, wink changes in the
aggregate demand would be a quicker and more potent way of affecting investment.
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At the heart of investment theory He some empiricd facts. The price of an
ingdled investment good, i.e, demand price, market price or shadow price of an
investment good differs from the price of a newly produced investment good supply price,
replacement cost or reproduction cost (Marcd Savioz, 1992, P.3). When the demand
price of an ingaled investment good is higher than the supply price of a newly produced
one, this would ingtantaneoudy be followed by a large increase of production and
ingalation of investment goods, s0 that these prices would dmogt instantaneoudy be
brought to equality. But this is precisely not the case. The main problem of investment
theory is thus to provide a theoretica explanation for the duggish adjustment of these

prices to one another.

Behaviour of investment is explained in the form of modds. Three types of
investment modes can be digtinguished with regard to the theoreticad explanation they
provide for the duggish adjustment (Marcd Savioz, 1992, pp.4-8). Firg is" the time to
build' modd. It assumes that there is a lag between the time when the firm buys an
investment good and the time when the investment good becomes productive. This lag,
caled timeto build, is due to the indalation process. It assumes that relative prices change
s0 that it becomes profitable to the firm to increase its capitd sock. If the change is
expected, the firm, taking the time to build lag into account, will advance its order for new
investment goods and the actual and dedred capitd stock will not differ. On the other
hand, if the change is unexpected, the short-run supply of productive investment goods
being in-dadic, i.e, determined by past investment decisons because of the time to build
lag, the desred capitd stock win differ from the actua capitd dock. So dso will the
market vaue of investment goods differ from their reproduction value.

The second type of investment mode is the adjusment costs modd. It
assumes that investment goods are productive only after being ingdled and that the
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ingdlation process is cogsly. The inddlation cods are assumed to be convex (Marcd
Savioz, 1992, pp.4-8). Therefore, a "quick" adjustment of the actua capitd stock to me
desred capitd stock is codlier than a "dow" adjustment

Ladly, non-Warasan modds assume that the markets like the investment
goods market not only generate "price Sgnds' but dso quantity sgnals Such a quantity
sgnd exigs in the investment goods market if an upper limit to the quantity of investment
goods that a firm can purchase exigs, and if this congraint is binding (Marcd Savioz,
1992, pp.4-8). Interestingly, it can be shown that the mere expectation mat the condraint
win become binding in the future (an expected quantity signd) is sufficient to bring about a
divergence of the market vaue of investment goods from their replacement cogts.  This in
turn activates the demand for investment goods.

None of the three gpproaches is fully satisfactory. The lag postulated in
time to build modd is technicaly given and is independent of the reative prices. This
means that however strong the pressure for a quick adjustment of the actua capital stock to
the desired capitd stock may be (e.g., if the market value happened to be a multiple of the
reproduction cost), these modds assume that there is no incentive for the firms to shorten

the time to build lag.

Adjustment cogts modds suffer from a quite smilar weskness. They
assume a long-run indagtic supply of investment goods This means that these models
unredigticaly assume that no resources can be engaged to ease the ingdlation process and
thus decrease the adjustment cods, even if there would be sufficient timeto do o.

Non-Warasan modds are even less satisfactory.  Firdt, they presuppose
arbitrary the rigidity of at leest one nomind price and provide no explanation for this
nominal rigidity. The sscond and more driking fact is that wink time to build and
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adjustment cods models of investment try to establish the theory of invesment some
intringdc characteridics of investment goods, this is not the case in Non-Wadrasan
investment models,

4.1.2 Critical Analysis of Investment Theory:

Mog "dasscd" investment modds can be recast within the "adjustment
cogts gpproach”. This agpproach thus provides an integrative framework for the investment
theory (Junankar, 1972, pp.3-7). The 'Keynesan approach’ tackles this problem by
introducing supply congraints in the industry supplying capita goods which then determine
the aggregate redised investment. This method does not provide a determinate micro
invesment function (referring to the firm), nor does it provide an investment demand
function (i.e, afunction for planned investment). The 'post-Keynesan gpproach” discuses
various acceerator theories which assume that the cog minimizing rather than profit
maximizing and thus derive investment functions. 'Neco-Keynesan approach’ provides a
determinate planned micro investment function. It does this by introducing a cost
adjustment function which makes it more expensve at the margin to adjust rapidly. The
firm then chooses an optimizing path, given the adjustment cogs which takes it to its
long-run equilibrium postion. The 'neo-classca’ approach is concerned with a completely
different problem, which is one of comparaive dynamics. This gpproach used margina
andysis to andyse the pricing of goods, sarvices and factors of production in competitive
markets. They emphasisad that the market prices of goods and factors were related to their
scarcity.

The above gpproaches reved that investment demand theory requires both
the flow and stock approaches. Thisis so because the demand price of an investment good
is nothing but the present vaue of the present and future nomina product of capita
When applied to concrete Stuations these theoretica issues present economic problems
which influence both public and private invesments. Rudic invesments are largey
infrastructural in nature. The private sector investments are normaly andysed from the
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private point of view. They accept the working of the price system as a proper indicator
of codts and benefits. Public sector investments, snce they are made from the view point
of the society as a whole, sometimes require adjustments to the prices indicated by the
price system. |In addition, public sector projects are usudly subject to some sort of palitica

judgement

None of these theories can fully explan the behaviour of private
investment. Taken together, they emphasize dl its major determinants. In a developing
economy, investment is dso influenced by other economic and non-economic variables.
This is mainly because in many a developing country like India government plays a very
important economic role under the mixed economic principles and nationd economic
plans that have come to be the order of the day, and government's policies and
programmes vitally affect economic activities in the country. That is to say. in a
less-developed economy, government investment has to assume a dominant role in the
process of indudtridization. Infrastructura public investment (eg. irrigation, power, and
trangport,) increases the production potentia of private sector to the extent the
entrepreneurs take advantage of these socid overheads (Pearce (ed.,), 1986, p.204). These
socid overheads are nothing but infrastructure of an economy which facilitate the flow of
goods and services between buyers and sdlers. Examples of these structural eements arc
communications and transport roads, railways, harbours, arports, telephone, housing.
sewerage, power systems, irrigation projects etc. These facilities arc usudly, though not
necessarily, provided by public authorities and may be regarded as prerequisite for

economic growth in an economy.

Some spedid congderaions of investment criteria in developing countries
are d0 necessxy because markets are so imperfect that many market prices of both
commodities and labour are greatly out of line with their soda opportunity costs or shadow

prices. The use of market vadues may give the wrong indications of the reative socid
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vaues of goods and factors of production and lead to a misdlocation of resources
especidly in the irrigation sector in India, where the irrigation sector is largely funded by
government through budgetary dlocation, owing to its high cos nature and to achieve
certain socid gods

Investment in Irrigation Projects

4.2.0 Introduction:

A magjor determinant of growth in aressirrigated by surface irrigation is the
volume of public investment in such projects. Annual expenditure in red terms and per
hectare of irrigation potentia created rose steadily throughout the period of time. The rise
in real expenditure per-hectare of irrigation potential created is the result of three forces. a
progressive increase in the number of projects under congruction, meaning an increasing
proportion of funds are spent on the early sages of projects, before they begin yidding
benefits; a proportiona shift to more difficult and high cogt projects as the esser and
chegper opportunities for irrigation development were usad up; and improved standards of
design and construction in order to capture greater agricultura benefits.

As irrigation development in India has progressed over the decades, severd
problems have come up to the forefront. They are the problem of paucity of funds which
not only redtricts the taking up of new projects but dso puts severe redrictions on
operation and maintenance of the exising surface irrigation sysems and the completion of
the ongoing and unfinished projects. Another problem is the poor performance, specidly
of the existing mgjor and medium irrigation sysems The trends in red capitd cods for
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new irrigation system in the developing countries show large increases in the cods per-
hectare of investment over the past three decades In India, the real cost of new irrigation
have more than doubled snce the late 1960s and early 19709In 1699-69 the red capitd
cod per-hectare was Rs.2,698 a 1988 prices). The result of these increases in cods and
declining prices is low rates return for new irrigation congruction (Mark W. Rosegrant and
Mark Swendsen, 1993, p.21). Thisproblemislargely afallout of the first but that would
be too amplisic an explanation. Even though adequate investible resources and working
expenses are essentiad requirements of the management of the systems created, incressed
resources devoted to operation and maintenance done cannot bring about desred changes
in the efficiency of the sysems.

Large-scde irrigation is synonymous with cand irrigation in India  This
category of works have some sdient features. These are in the public sector, they tap river
flows with the help of barrages and large dams built across the rivers, the cultivable
command area of any magjor irrigation project is aove 10000 hectares; and that of a
medium irrigation work is between 2000 and 10,000 hectares (Central Water Commission,
1992. P.4). Such large systems involved high costs of congtruction, but the returns are too

low to dlow for any expangon.

4.2.1 Inflationary Nature of Irrigation Investment:

Inflation means a sudtaned rise in the genera price levd. It is the
proportionate rate of increase in the generd price level per unit of time. This phenomenon
is arigng from an autonomous risein cods While one should look into the question of the
increasing codts of congtruction, repairs and maintenance of irrigation sources, it is obvious
that the codts of these items are bound to increase over time in an inflationary economy
where the prices tend to increase year after year, and continuoudy. With economic
development and improved standards of life, labour cog and cost of materids (cement,
iron and sted and machinery and transport equipment) aso tend to increase contributing to
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rigng cogt of construction, repairs and maintenance. In order to estimate the inflation rate
relevant for capital outlay on major and medium irrigaetion schemes in India over time, the
Centrd Water Commission evolved made a method to review desgns for an mgor and
medium schemes cods were dasdfied into four broad caegories & labour and
miscdlaneous items not included under other heads, b) cement, c) iron and sed and d)
machinery and transport equipment. Their respective weights werejudged to be 0.60, 0.20,
0.15 and 0.05, to estimate inflation rates for categories b, ¢ and d. The Economic Advisar's
wholesde price index series for cement, iron, sed and ferro dloys and machinery and
trangport equipment were used to estimate their respective inflation rates for the period
1950-51 to 1988-89. Annua rate of increese turned out to be 6.94% for cement 8.41%
for machinery and transport equipment Data on agriculturd wages have been usad to
estimate the inflation rate of labour and other miscelaneous cost hems. This gives an
overdl annud inflation rate for this cost category as 7.88% (Centrd Water Commisson,
1989, pp. 1-39). The data show that wholesale prices of dl commodities including food and
non-food items, manufactured products have increased 8 times in the country between
1939 and upto 1970-71 a 193940 prices. This had further increased by 3 times a
1970-71 prices upto 1983-84 and 2 times a 1980-81 prices upto 199091 (see Table 4.1).
This has obvious effects on the cost of construction, repairs and maintenance of irrigation

sources. Thus costs have been increasing over time purely in monetary terms.
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TABLE - 4.1: INDICES OF WHOLESALE PRICES (ALL COMMODITIES) IN
INDIA: 1949 - 91

YEAR | WHOLESALE PRICES INDEX
BASE YEAR 193940 = 00
1949 3811
1951 4393
1956 4032
1961 1 4788
1966 698.4
1967 797.4
1969-70 8366
1970-71 8599
EASE YEAR 1970-71 = 100
1971-72 1056
1972-73 1162
1973-74 139.7
1974-75 1749
197576 1730
197677 176.6
1977-78 1858
197879 1858
1970-80 2176
1980-81 257.3
1981-82 2813
1982-83 288.7
1983-84 3160
BASE YEAR 198081 = 100
1984-85 1315
198586 1391
1986-87 1464
1987-88 157.6
1983-89 169.2
1989-90 181.8
1990-91 200.5

Source: 1. Government of India, Statigical Abgtracts, 1958, 1962, 1969.
2. Reserve Bank of IndiaBulletin, April, 1973
3. National Accounts Statidics, Central Statigtical Organisation, Calcutta,
Different issues.
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III
Irrigation Investment in Colonia India: Madras Presdency

43.1 Irrigation Works in the British Period:

Irrigation works could be classfied in order of technica complexity as
diverson works, storage schemes and multi-purpose river schemes. In monetary terms, the
cogt of dl the three categories have been going up. The works in the Madras Presidency
dassed under productive public works upto the end of 1883-84 were the Godavary ddta in
Godavary didrict, the Kistna ddta in Kistna didtrict, the Kunrool-Cuddapah cand in
Kurnool and Cuddapah didricts, the Nellore and Sangam anicuts in Nellore didrict,
Baroor tank in Sdem digtrict, Cauvery deltain Tanjore district and Shreeuicoontam anicut
in Tirneully digrict. They came under productive works. The capitd expenditure per-
acre irrigated from the commencement of the works upto the end of 1882-83, and the
maintenance charges debited to revenue during the year 1882-83 for dl works for which
capita and revenue accounts were kept audited (sec Table - 4.2). The capitd cost of
Kurnool-Cuddapah cand, in proportion to its inrrigated area, far exceeded that of any
other work, and the capita expenditure on the Palandoray anicut and Madras water supply
works was disproportionately high as compared with the remaining works. The cos of
maintenance of Kurnool cand was abnormally high owing to the serious accidents the
works had received (Atchi Reddy. 1995. pp. 116-118). It is unfortunate mat the failure of
this major project had discouraged forever the private investment in the major projects in

India
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TABLE - 4.2 THE AVERAGE COST OF CONSTRUCTION AND MAINTENANCE
OF WORKS FOR WHICH CAPITAL AND REVENUE ACCOUNTS ARE KEPT
(PRODUCTIVE PUBLIC WORKS, 1883-84.

Annual Expenditure Per-Acre

Capital account to end of 1882-83 Revenue account during 1832-83
(Rs) (Rs)

Godavary Ddta 1823 0.64

Kistna Deta 2250 106

Pennair Anicut 22.45 0.72

Kurnool cand 1189.36 895

Cauvery Ddta 117 0.35

Shreenicoontam Anicut 63.34 148

Palandoray Anicut 10441 1577

Source Maclean, C D., 1987, Vd.1l, P.419.

Among the diverson works, storage schemes and multi-purpose river schemes, the
last two were inherently codtlier than the first (see Table 4.2). Irrigation works during the
British period were mostly diverson works across rivers and dreams. Ided  Stes were
used for congtruction of cheap diverson works in the British period making it obligatory in
the recent years to go in for more complicated stes upstream for locating high dams

capable of storing large quantities of water.

\Y

Increasing Cost of Irrigation in Independent India

4.4.1 Irrigation Development and Its Costs:

Investment in irrigation tarted during the British era, dthough it was only in
the post-Independent period that a concentrated effort was made in devedoping irrigation
networks on a mgjor scade.  During the lagt 40 years of 1951-90 as much as Rs.262.22
billion (at historicd prices unadjusted for inflation) has been spent by the country on the
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development of major and medium irrigation schemes (GOI, 1989, pp.1-20). This
investment increased the irrigation potentid by 2214 million hectares, from a pre-plan
(1951) levd of 8.62 million hectares to 30.76 minion hectares by the end of the Seventh
Pan. However, many of the rdatively chegp schemes required for developing irrigation in
aeas with comparatively easy access to water were more or less exhaugsted during the
British period. The states of Andhra Pradesh, Tamil Nadu and Uttar Pradesh witnessed the
development of a large number of major irrigation schemes during the pre-Independence
period. By the time the Independent government of India took up congtruction of irrigation
schemes with the beginning of the plan-period, the capitd cogt of building up such schemes
had increased substantialy (see Table 4.3). The working group on major and medium
irrigation for the Eighth Plan (1990-95) found that at current prices investment in
irrigation had increased from Rs. 1,530 per hectare of irrigated area in the Frst Plan to
Rs.34,924 in (he Sixth Plan and to more than Rs.36,800 in the Seventh Plan. A study of
Gulati, etd.,(1994) on the development cost of irrigation takes into account the inflation
rate as well as the gestation lag phenomenon to examine cog of investment for major and
medium schemes. In this study, the concept of pure time preference has been used to
account for the time gap between expenditure incurred and benefit obtained(Gulati etal.,
1994,pp.1-23). The reaults indicate that, at congtant prices(1988-89 price leve) and a
different rates of pure time preferencc(5%, 7.5% and 10% per annum), the average
investment per hectare of irrigation potentid liesin arange of Rs. 35,084 to Rs. 61,814.

Various factors have contributed to this escdation in the cog from the late
1970's. A large number of new projects were taken up in mogt sates during the Fifth Plan
(1974-78) (see Table 4.3). As many as 404 mgor and medium irrigation schemes were
taken up in the Fifth Plan as compared to only 127 in the Fourth Plan, A large number of
new projects were taken up in most saes during the plan period (1951-1990), (see table
4.4) This sudden increase in the number of projects undertaken resulted in their oreading
of me limited funds available for irrigation invesment. Substantid sums continued to be
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invested, in The aggregate, but in many cases produced no output for long periods of time
because funds were divided among many uncompleted projects.

TABLE - 4.3: NEW IRRIGATION SCHEMES TAKEN UP IN INDIA IN DIFFERENT
PLANS 1951-1990

PLANT PERIOD NO. OF SCHEMES

Firs Plan (1951-56 236 |
Second Plan (1956-61) 139

Third Plan (1961 -66) 101

Annual Plans (1966-69) 48

Fourth Plan (1969-74) 127

Fifth Plan (1974-78) 404

Annua Plan (1978-80) 68

Sixth Plan (1980-85) is2)

Seventh Plan (1985-90) | W@

Source: Based on Government of India, 1989.

Secondly, projects taken up in the later plans are often on relatively different terrain
and involved more geo-technical problems and entailed higher costs. In addition,
environmental and rehabilitation considerations which were of little or no consequence for
projects taken up earlier, are now an integrd and substantial part of the capital outlay of
any irrigation scheme. Thus, rigng prices, wages and cos of materiads contributed to

risng costs of congtruction, repairs and maintenance.



TABLE - 4.4: CAPITAL COST OF MAJOR AND MEDEIUM SCHEME DEVELOPMENT
PLANNING COMMISSION ESTIMATES

Plan Period Expenditure (Rs) Potential Created | Apparent  |investment
(M.H) per-hectare |of potential
created
Actual 1970-71 Annud Ranwise  Annua actud 19/0-71

prices average average prices
1 2 3 4 5 6 7(=2/5) 8(=35)
First 380 8.27 165 248 050 1530 3340
Plan(1951-56)
Sacond 380 7.06 1.41 2.14 043 1,780 3300
Plan(l 956-61)
Third Pan | 581 883 177 2.24 0.45 2590 3940
(1961-66)
Annua 434 5.26 175 153 051 2840 3440
Plan(1966-69)
Fourth 12.37 11.24 225 261 0.52 4,740 4310
Plan(1969-74)
Fifth 24.42 1392 348 4.01 100 6,000 3470
Plan(1974-78)
Annua 2056 8.67 434 189 0.95 10880 4590
Plan(1978-80)
Sixth Plan | 7369 19.69 34 211 0.42 34,924 9330
(1980-85)
Seventh Pan | 11343 1682 336 313 0.63 36,240 5380
(1985-90)
(anticipated)

Source: G O I, 1989; Report of the Working Group on Maor and Medium Irrigation
Programme for the Eighth Plan, 1990-95.

Expenditure at 1970-71 prices (column 3) are taken from the Report of the
Working Group on Mgor and Medium Irrigation Programme for the Eighth Plan
(1990-95). It does not explain what sort of deflator it uses to convert annua
expenditures a 1970-71 congdant prices. Ingtead, it gives the source of the deflator
as Perspective Planning Dividon in Planning Commisson. Enquiries with PPD
revealed that they had worked out only an overal GDP deflator, and not the one
specific to irrigation cogts of magjor and medium irrigation schemes. The figures m
column 4 are annua averages of red expenditure (at 1970-71 prices) incurred on
major and medium schemes within me rdevant plan. The figure of irrigation
potential created in the Sxth Plan (211 MHa) is the resssessed one, which is
about 38 percent lower man me one relased earner (3.40 Mha).
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Increasing Cost of Irrigation in Andhra Pradesh

450 Introduction:

The real codts increased due to complexities of congtruction of the modem
reservoirs with high dams, the average per hectare cods of congtruction of different types
of irrigation works executed in Andhra Pradesh over time had increased (see Table 4.5). It
is interesting to note that the average cogt of creation of potentia for an hectare from the
Godavary Ddta system was just Rs62 in 18%0. The cogt of Rs.1418 per-hectare in
respect of Kurnool-Cuddapah canal in 1870 was consdered abnorma <o far as the period
is concerned (see Appendix-VI-i). The average cogt in respect of 22 works executed upto
the end of 1900 A.D. in the 19 century worked out to a mere Rs.84 (1931 prices)
wheress for the State of Andhra Pradesh the average per-hectare cogt of the 3 ddta
systems excluding Kurnool - Cuddapah cand worked out to jusl Rs.IIl. During the plan
period (1951-95) as much as Rs54,044 million (at higtorica prices unadjusted for
inflation) has been spent by the date on the development of major and medium irrigation
schemes.  This investment increased the irrigation potential by 2,335000 hectares, from a
pre-plan (1951) levd of 1,331000 hectares to 3666000 hectares by the end of the Eighth
Pan (1990-95) found that current prices investment in irrigation had incressed from
Rs.4,870 per-hectare of irrigated area in the first Plan to Rs.40,682 in the Eighth Plan (sec
Table 4.6). Various factors have contributed to this escdation in cog from the late 1970's
the major chief reasons being time and cogt over-runs and ill over projects Thee
factors are same when compared to India as a whole.



TABLE - 45: COST PER ACRE AND UNDER ANNUAL IRRIGATION FROM
DIVERSION WIERS (1988-89 PRICE LEVEL)

Name of the Actud Totd area Cod of Year of Year of
project edimated cost | irrigated or to | project per- commencement | completion
(Rs. InLakhs | beirrigated hectare of area
1960-61) (hectares) irrigated (RS

1 2 3 4 5 6
Kurnool-Cuddapah | 844.82 59575 1418 1863 1870

Cand
Godavari Ddlta 31354 507,720 62 1878 180
System
Pennar River and | 71.85 63831 14 1860 184
Land sysem
Krishna Ddta 824.75 494,350 168 - 18
Sysem
Muniyery Sysem | 1147 5,668 203 1898 1001
Mahbubnagar 1585 3,147 504 ) 194
Sygem
Kanigiri Reservair  35.00 38,000 92 - 1906
Nagavali River 1813 3644 499 1910 1913
Sysgem
Nizam Sagar 4040 76,000 532 1930

Source GOI,1975; Central Board of Irrigation and Power Commission, New Dehi,
pp. 1-37.
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TABLE-4.6: PLANWISE EXPENDITURE INCURRED, POTENTIAL CREATED,
POTENTIAL UTILISED AND COST OF IRRIGATION OF MAJOR AND MEDIUM
IRRIGATION PROJECTS IN ANDHRA PRADESH

Pan period Expenditure Potential Potential Cost per-
(Rsin crores) crested (1000 | utilised (1000 | hectare of
ha) ha) irrigation
potential
cregied (Rs)

1 2 3 4 5

Pre-plan 13310 13310

potential  created

and utilisation

Firg Pan | 375 770 59.0 4,870

(1951-56)

Second Plan | 574 18100 129.0 3171

(1956-61)

Third Pan | 915 3680 91.0 2,486

(1961-66)

Annua Plan | 609 78.0 3500 7,807

(1966-69)

Fourth Pan | 1187 190.0 217.0 6,247

(1969-74)

Fifth Plan | 2,691 2110 175.0 12,633

(1974-78)

Annual Pan | 2577 154.0 149.0 16,733

(1978-80)

Sixth Pan 7,296 3050 1730 23291

(1980-85)

Seventh 13980 184.0 159.0 75,978

Plan(1985-90)

Eighth Pan | 23840 5858 4979 40,682

(1990-95)

Source: 1) GOI,1989; Report of the Working Group on Maor and Medium
Irrigation for the Eighth Plan, 1990-95, PP.A4- 8 to A-108.
2) Centra Water Commission, 1989, water related Statistics. P.31.

4.5.1 Time and Cost Over-runs:

The surface water potentia available for irrigation and other purposes in
Andhra Pradesh is at 2746 thousand million cubic feet (TMC) for cregting an irrigation
potentia of about 210 lakh acres, out of which 158 lakh acres including Rs.41.40 lakh
acres under pre-plan schemes and 30.75 lakh acres under the plan projects (1951 to 1985),
were for the major and medium irrigation projects working out to 35.77% of avalable
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area for cultivation (GOI, 1984-85; pp. 105-126). Taking of resources, one has to take
note of the escaating cost of irrigation projects and consequent delays in their completion.

The larger inequity of the beneficiaries from irrigation passing on the cogt of mantenance
of the sources and the cogst of servicing the debt incurred to benefit them to the generd tax
payer has continued. The condgraint of public financid resources low recovery from
irrigation sector, the demand for irrigation out pacing its growth, too many projects

competing for the few resources, were the reasons for time and cogt over-runs.

45.2 Spilled-Over Projects :

The Sixth Plan (1980-85) envisaged an outlay of Rs.747.30 crores (24.11
percent of total plan outlay) comprisng Rs.658.30 crores on the 41 on-going projects (10
major and 31 medium and Rs.89 crores on the 20 new projects (6 maor and 14 medium)
for creation of an additiona irrigation potential of 12844 thousand acres (GOl 1984-85;
P. 105-126) a0 (see Table-4.7).

TABLE- 4.7: SPILLED OVER PROJECTS - PLAN PERIOD (1951-85)

ITEM MAJOR MEDIUM TOTAL
Total No. of Projects taken up to March 1930 16 71 87
Number of projects completed up to March 1980 6 40 46
Number of projects spilled over to Sixth Plan 10 31 14

Source. GOl, 1984-85: "Report of Comptroller and Auditor General of India’, Work
expenditures: Financid results of Mgor and Medium Irrigation schemes, 1984-85,
pp. 105-126.

The other reasons for time and cog over- runs in the programme of
completion of these projects aong with the cogt of congruction, repairs and maintenance
were mainly due to taking up of additiona items of work not contemplated in the origina
edimate. Cod escdations insufficiency of funds, procedural delays in land acquidtion,
stoppage of works by contractors,  foundation problems, change in scope and desgn of

works, non-receipt of clearance from government of India for de-reservation of forest area
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and non-completion of bridges on railways crossngs or other reasons (e Table - 4.8).
According to latest edtimates (Audit Report, 1984-85) subgantid investments of
Rs. 1448.53 crores for the remaining 39 on going projects and Rs2907.07 crores for the 7
new projects taken up during the sixth plan period were required for their completion.

TABLE - 4.8: COST INCURRED DUE TO SOME REASONS

REASON COST (Rs. in crores)
1. Priceexcdation 372.84

2. Changein Design and additional works 794.38

3. Inadegquate provisons 14580

4. Inadequate survey and investigation \ 52.00

5. Other reasons 837.80

Tota 1452.82

Source: GOI, 1984-85; Report of Comptroller and Auditor Genera of India, Work
expenditures. Financid results of magor and medium irrigation schemes, 1984-85,
pp. 105-126.

Vi

Operation and Maintenance Costs

4.6.0 Introduction:

Effective operation and maintenance of the exiding sysem is generdly
presumed to be one of the important determinants of the degree of utilization of the created
potential and efficient use of water resources for irrigation. The gap between the created
potentia and its utilization has been increasing seadily, specidly in respect of mgor and
medium cand irrigation sysems in Andhra Pradesh and this has been a matter of concern
during the eghties and nineties. The operation and maintenance of the pubic surface
irrigation systems (magjor and medium) arc Largdly carried out by the government. The
respongbility of the gtate irrigation departmentsliesin maintaining facilities and regulating
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water supply up to outlets which commands any where between 12 to 100 acres (Guldti,
e da. 199, P.2). There are indances where the irrigation departments are found
maintaining the structure below the out-let levd dso, say fidd channels etc. There are,
however, ingances of the users involvement in maintenance of the tertiary sysems and
bdow. The need for attending to and maintaining the physca structure which comprises
irrigation system arises from the normal wear and tear which these structures and fecilities
are subjected to. These physical facilities are expected to give service over the entire life of
the project. Maintaining the efficiency of the sysem through periodic repar and

maintenance is a pre-requisite.

Apart from the main cand and its components, a number of branches,
digributaries, minors and sub-minors taking off from the main cands ds have to be
maintained. The department, concerned, is aso required to condruct and maintain an
elaborate communication network and support infrastructure.  Some of the hydraulic and
engineering components of irrigation schemes such as embankments and gates need regular

maintenance and repairs.

4.6.1 Operation and Maintenance Costs of Major and Medium Irrigation
Works:

There are four components of the expenditure on operation and
maintenance cods : (i) direction and adminigtration, (i) machinery and equipment, (iii)
extenson and improvement, and (iv) maintenance and repair. Overhead expenses such as
wages and sdaries included in the component direction and adminigtration consumes a
dgnificant part of the total amount available for operation and maintenance leaving very
little for actual maintenance work. The share of wages and sdaies have gone up from
litle under 30% in the early 60's to near 50 percent in the late eghties (Gulati, et d,
1994, P.2). Reports of various committees” and commissons had suggested from time to
time that the operation and maintenance of the exiging irrigation project is not given its due

share reaulting in under-utilization of irrigation potential and the reduced efficiency with
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which the systems are operated. Finance Commissons aso had examined this issue often
had allocated operation and maintenance funds for cand irrigation schemes on me bass of
the areairrigated by each scheme. The working group on mgor and medium irrigation for
the Eighth Plan found that most of the dlocated money for operation and maintenance
diverted to staff sdaries. The centrd problems, as brought about by various studies
including the working group are the inadequacy of funds avalable to carry out the
operation and maintenance ectivities and to find out ways and means to ensure a
moderately high level of resources for operation and maintenance so that the sysems could

operate more efficiency.

There-upon, the Eighth Finance Commisson (1984) recommended the
provison of a consolidated amount of Rs.40.5 per acre of gross irrigated area for purpose
of maintenance in dl the dates and an additiond 30% for the hill stdes tike Himacha
Pradesh, parts of Uttar Pradesh, Sikkim and Jammu and Kashmir. A later committee st
up by the Minigtry of water resources upgraded this norm to Rs.72.88 per acre per annum
of gross irrigated area for operation and maintenance grant taking the base year as 1988.
The working group on mgor and medium irrigation, however, felt that a minimum of
Rs.80.1 per acre to 101.23 per acre was required to keep the sysem in good order. The
Tenth Finance Commission (1994) has adopted a norm of Rs12.50 per acre tor the
utilizedpotential and Rs.40.5 per acre for the unutilized potential (GOI, 1994. pp 1-40).
The norm adopted for the hill states are higher by 30%. A recent study on operation and
maintenance expenses found that in the period 196061 to 1986-87, the tota working
expenses (at 1988-89 prices) ranged between Rs44.13 and 77.70 per acre. Thus, the
operation and maintenance expenses are increedng year by year, due to risng prices of

other rdlated materids.

Progressve deterioration in the standards of maintenance of sources has
been the result of saverd factors. Before Independence, the government were primarily
engaged in the maintenance and operation of the exigting irrigation works and took up only
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afew new works. After Independence, especidly snce the beginning of planned economic
development in the country, sysematic exploitation of water resources for purpose of
irrigation was taken up on a large scde through condruction of dams/'sorages(see
Appendix-V). A substantial portion of the plan outlay is being spent in dmos al the sates

on new irrigation works major and medium.

46.2 Operation and Maintenance Expenses in Colonia India Madras
Presidency:

One of the effects of colonid rule in India was the decline of community
asx=ts and habits of community working and living. Instead, they indtituted individua
ownership of productive assets including land, and began to collect dl the taxes and
charges accordingly. This change had adversdy affected many old native ingditutions that
had been ensuring a baanced digtribution of the produce among the various sections of the
society and protected the ddicae ecologicd baance of the different natural regions.
Irrigation tanks in Rayaaseema was one such victim (Atchi Reddy, 1995, P. 108). Neglect
of the age old practice of kudimaramath, i.e., the customary practice of engaging village
labour, consequent on the increasing redization of the government responsibility has dso
been responsible for the present state of affairs while the state was progressvely assuming
the obligation for maintenance, it was increesngly finding it difficult to discharge this
importance it was attaching to new construction, and extensgon of area under irrigation
(Government of Madras, 1883, P.1-8). In the choice of investment between maintenance
and congruction, the date prefers to attach greater importance to construction rather than
to maintenance. The remarks of the First Indian Irrigation Commisson (1903) were: "It is
the opinion of most of the loca officersin both the Revenue and Public works departments
that the grants hitherto dlowed are insufficient for the purpose’ (GOI, 1903; P.112) The
same opinion continued to obtain among the officers as dso the ayacutdars even later dso
Thisis dso one of the reasons for inefficiency in quaity and quantity of water recalving a
the tail end and even command area of the projects concerned.  The cumulative effect of

these factors over a period of years has been the neglect of the irrigation systems which is
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assuming serious proportions.  The trend has changed after Independence.  The planned
economy alocated in its budget in sufficient funds for operation and maintenance of major

and medium irrigation systems.

The responsbility for the proper upkegp and maintenance of irrigaion
sources is a obligation and drainage works in the ryotwari tracts of the then Presidency
were according to loca custom (kudimaramath) to be attended by me ryots (Government
of Madras. 1863, pp.4482-84). The main functions of me kudimaramath were : (i) to fill
up gullies or other inequdities caused by rain or the treading of caitle, etc., upon the bunds
of tanks and river, channels, (ii) to check the growth on bunds of prickly pear or other
smilar rank and pernicious weed, (iii) to clear away such underwood from the bunds of
tanks as may be consdered by the Executive Engineers to be injurious, (iv) to clear out the
depogits from tank duices and from river and spring channels so as to afford a sufficient
opening for the supply of water to flow to the fields, (v) to clear and repair the earth work
of petty and branch channds, and clear away the accumulations in dl channels issuing
from tanks which obstruct the flow of water to the fields, (vi) to keep in order the supply
channds of tanks to such extent as is sanctioned by local custom, (vii) to water the bunds
of dl tanks during rainy wesether, (viii) to congdruct ring dams a breaches, and where
necessary to temporarily strengthen the bunds of tanks and channels during the seeson of
cultivation. These functions were met by the ryots for the smooth running of water from

sourceto the fields.

Irrigation tanks were maintained in a tolerable condition by the poligars
even though they were oppressve in many respects. The remova of the numerous
poligars by the British Government resulted in a death blow to some of the tanks whose
bends were cutout and the big trees on their bunds were fdl down during their protracted
struggles with the intruding armies of the Eagt India Company. Private tanks were the main
victims as many of mem were maintained directly by the poligars or by ther rdatives and

subordinates in the villages concarned  The old records of tanks with detalls of ther
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irrigation and cultivation, their establishment and maintenance were dl log in these
disurbances. The ingtitution of kudimaramath which was dosdy maintained by the
poligars had lost much of its force with their dissppesrance. The revenue officers
gopointed by the East India Company could not command the necessary hierarchicd
obligation for the effective maintenance of kudimaramath, nor could they find any
immediate dternative. The British Government of the 19th century had notified a number
of tanks in ruins in the Raydaseema area including Ndlore didrict and suggesed some
suitable measures of improvement (Atchi Reddy, 1995, P.116). Formerly the cultivators
had to depend entirdy on themselves for the maintenance of these works. If a tank or river
canal failed, assstance in restoring ft might or might not be attended sooner or later by the
date, but no reliance could be placed on such asssance and the people had to rely on then-
own efforts on kudimaramath. But this sysem itsdf was not sufficient to ensure the
perpetual maintenance of the tanks and reservoirs.  Some repairs were required which were
beyond the power of the cultivator to carry out or the works were wrecked by disastrous
floods, and in other cases even kudimaramath could not wholly prevent, however, much it
might retard deterioration. It thus happened that Government should devote more and
more attention and money to the restoration and upkeep of these works, even before the
obligation was accepted, on the recommendation of the famine commisson of 1880. as a
part of its regular policy (GOT, 1903; pp.111-115). The irrigation commisson
recommended that a systematic devotion of funds to the improvement and maintenance of
tankg/river, channds, but they pointed out that, if the cultivators cannot be made to do their
andl parts. If the ryots are not in a pogtion to do the Government has to meet such works

to do.

4.6.3 Practice of Kudimaramath:

The traditiond sysem of maintenance and repairs to the irrigation tanks
kudimaramath and cheruvumaramath suffered a severe blow with the enfranchisement
of the inams of various denominations in the new settlement introduced in Rayadseema
during the period 1870-1880. About 9% of them were enfranchised at varied rates of
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asxssment. The Inam Commisson found that not less than 884,867 acres of land in
Kurnool digtrict was occupied as inam in 1860, About 8.75,790 acres were enfranchised
in the new settlement at rates of quit-rent, varying from 1/8 to 1/2 of the ordinary
asessment.  Subsequently, the sarvice of mams of red dies, curnams, those of revenue
and police persons who revendered sate service were compulsorily enfranchised at 5/8 in
the rupee of assessment. A number of village servicemen who usad to take care of the
tanks as functionaries were consequently turned into pilfers of the soil and stones from
their bunds often resulting in their breaches during the heavy monsoon downpours (Atchi
Reddy, 1995, P.117). But in those areas other than Rayadaseema practice of the sysem
was somewhat different. The collectors such as those of Visskhapatnam, Ramnad and
Sdem were too vague in the matters of the description of the forms of customary 1abour
performed in their didrict to permit an exact dassfication of the labour and in some
digricts, such as South Arcot and Anantapur (Government of Madras, 1917., p.279). It
was reported that some forms of customary labour were sometimes contributed voluntarily
while other items were not performed except under pressure. It could be generdly seen in
the collector's reports that in dl cases in which the ryots were threatened with immediate
loss of crops or damage they readily and voluntarily contributed such items of customary
labour as were necessary to avert theloss Where, however, the results of neglect were not
immediate, neglect was found everywhere and things went from bad to worse till the heavy
expenditure had to be incurred. The items of kudimanumath work can be dassfied into
three : digging of channds in river beds, and repairs and maintenance of tanks irrigating

ten acres and less.

In spite of such excdlent advocacy of the practice by the Commisson, the
Madras Government found the enforcement of the practice cumbersome and unpopular
and consequently chose to implement the recommendation of levy for a cess and enacted
the Madras Irrigation (voluntary) Cess Act of 1942 to obviate these difficulties. This Act
provides for the levy of voluntary cess for the maintenance of irrigation and drainage works

of dl kinds which are owned and controlled by the State Government and serving ryotwari
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tracts and a0 edtate areas not taken over by the Government. There is provison in this
Act for the levy of cess in lieu of kudimanunath only when the holders of two-thirds of

the land served by the irrigation or drainage works so desire.

4.6.4 Operation and Maintenance Expences in India and Andhra Pradesh:

While the norma maintenance of sources has been traditiondly the
customary obligation of the ryots the government has been incurring progressvely larger
ums towards operation and maintenance of Irrigation sources. The Government earmarks
every year, in the budget funds for extensons and improvements, flood repairs, pro-rata
charges for tools and plant and superior establishment of maintenance and repairs.

Till the year 196566, mantenance amounts earmarked in the annud
budget of the irrigation department remained at about Rs.1.50 per acre which was
congdered far too low for the proper maintenance of sources. The joint central team on
Agricultural Programmes recommended increase in this rate to Rs.3.50 per acre citing the
orders issued by the Panchayat Raj department, fixing the maintenance grants for sources
under its control at Rs.3.50 per acre. Further, it was incressed to Rs4.00 per acre
(Government of A.P, No.48, 1966). Even this enhancement was consdered inadequate
for the proper maintenance of sources. In the present inflationary Situation the sdary of
the work charged establishment have been increasing rapidly, with the receipts from farmer
and grant from government remaining satic and establishment cost increasing due to
revison of wages and allowances, cos of labour and materids has dso been going up from

year toyear.



TABLE - 4.9: WORKING EXPENSES AND GROSS RECEIPTS FROM MAJOR
AND MEDIUM IRRIGATION SOURCES IN ANDHRA PRADESH (198889
CURRENT PRICES) (RS. IN LAKHS)

Working Expenses  Gross Receipts | % Recovery

Year Of Working
Expensss
Through
Gross
Recdpts

1976-77 985.00 109.20 11.09

1977-78 930.00 99.20 10.67

1978-79 811.00 107.80 1329

198081 184392 128.93 6.99

1985-86 3836.52 143530 36.93

1986-87 3424.45 3174 998

1987-88 1346358 1042.30 7.74

1988-89 49098.47 544.07 111

1989-90 31553.70 3520.79 11.16

Source: Report of Comptroller and Auditor General of India, 1984-85, pp. 105-126
and Eighth and Ninth Finance Commission reports, 1984 and 1989, pp.Ann. 111-10-19

The operation and maintenance expenses in repect of major and medium river projects in
Andhra Pradesh, shows that the grass receipts had been falling short of the total working
expenses. From 1976-77 to 1988-89, the loss increased from approximately Rs.876 lakh
to 48,555 lakh, and in 1980-90 it was Rs.28,032 lakhs (See Table - 4.9). The Table dso
shows the gross receipts as percentage working expenses find that the gross receipts from
major and medium irrigation projects covered only on an average 10% for the whole
period 1976-77 to 1989-90. During the year 1985-86 it was 37% which cregting a

mounting burden of loss to me government.



TABLE - 4100 WORKING EXPENSES AND RECEIPTS IN RELATION TO
IRRIGATION POTENTIAL UTILIZED BY THE MAJOR AND MEDIUM
IRRIGATION PROJECTS IN ANDHRA PRADESH (198081 CONSTANT PRICES)

(Rs. per acre)

[TEM YEAR

1977-78 197980 198485

Receipts per acre of litigation potentid utilized Major and 2 21 10.12
Mediumirrigation projects
Working expenses per acre of Irrigation potentia utilized Major 23 232 3841
and Medium irrigation projects
Receipts per acre in relation to working expenses (%) per cent 8.78 903 26.35

Source: Central Water Commission, 1988, Ministry of Power and Water Resources,
New Ddhi.

Another way of looking into theirrigation receiptsin relation to working expensesis
to compare the per acre receipts from irrigation potentia utilised with per-acre working
expenses of the same in Andhra Pradesh (see Table-4.10). The data show out the poor

recovery of revenue in relation to working expenses.

Vi
CONCLUSION

The pattern of investment involves process of innovation that reduces the
codt per unit of output. The theories of invesment reved that investment demand theory
requires both the flow and stock gpproaches. This is S0 because the demand price of an
investment good is nothing but the present value of the present and future nomind
products of capitd. When gpplied to concrete Studtions, these theoretical issues present

economic problems which influence both public and private invesments,



A major determinant of growth in areasirrigated by surface irrigation is the
volume of public investment in such projects. In India, annual expenditure in real terms and
per-hectare of irrigation potential crested rose deadily throughout the period smoe
Independence. This phenomenon is arisng mostly from an autonomous rise in cods. The
wholesde prices of dl commodities increesed and this has obvious effect on the cog of

congtruction, repairs and maintenance of irrigation sources.

The andyss reveds that the widening gap between the receipts from
irrigation and expenses on their operation and maintenance resulted in the paucity of fund:
for renvesing. To sustan me current and future expected levels of agricultura
development, sufficient and timely water must be made available through the mgor and
medium surface irrigation sysems. These sydems need to be operated well and
maintained efficiently as well asto regular repairs. The data indicate that the gross receipts
in generd fell far short of the working expenses, and it is this widening gap which resulted
in the paucity of funds for operation and maintenance, and not to spesk of any sizesble
new flows into the new investments. The results reved araisng pattern of per - hectare
capita cods over the period of 1950-1990.



APPENDIX-IV-i
TABLE SHOWING COST PER ACRE UNDER ANNUAL IRRIGATION FROM
DIVERSION / STORAGE WEIRS IN ANDHRA PRADESH (MAJOR AND MEDIUM)
(RS. IN LAKHS)

Name of The Project Actud or Totd Area Irrigated Cog Of Project Year Of
estimated Cogt or Utilised or To Be Per-AcreOfArea  Commencement
(Rs In Lakhs) Irrigated (Acres) Irrigated (RS) Completion
GROUP( 1) : WORKSCOMPLETED UPTO 1900
KC. Cand 844.82 147149 574 1863-1870
Godavariddlasystem 31354 1254068 25 1877-180
Pennar River cand syst@h5 170135 42 1860-184
KrishnaDdtaSysem| 824.75 1221045 68 -1870
GROUP(ii) WORKS COMPLETED FROM 1901-1950
Muniyeru system | 1147 14001 & 1898-1901
Mahboobnagarcand | 1585 7774 204 -1904
Kanigiri Reservoir | 35.00 93860 37.25 -1906
Nagavdi Riversystem 1813 9000 202.00 1909-1913
Nizamsagar 404 187720 215.20 1924-1930
Mopad Resarvoir 24.37 9125 37.00 1899-1906
Wyra Reservoir 3092 13630 266.00 1923-1929
Pocharam project | 27.83 14646 190.00 1916-1939
Paair project 21.86 16102 13600 1923-1941
Dindi project 33889 19502 200.00 1940-1943
GROUP(in)WORKSCOMPLETED/COMPLETION FROM 1950-1951 ONWARDS
Manair project 104.66 17014 61600 1944-1950
Rgjoli Banda 565.00 117674 480.00 1947-1963
Divison Scheme
Rallapadu 105.39 6005 1755.00 1951-1957
Upper Pennar | 159.18 9700 1641 00 1950-1958
Bairavanittipa 145.00 17011 858.00 1953-1962
project
Mus project | 250.00 52602 47500 1953-1964
Anicut Across 26.92 53000 46400 1954-1959
Vedavathi
Krishnabarrage | 295.00 5931 4974.00 1954-1960
PderuBitragunta ~ 29.77 5470 54400 1959-1964
Paidigam project 1950 5500 35500 1959- 1965
Denkada 2819 6591 1569.00 1959-1965
Zurreru Project 3141 2002 1569.00 1961-1964
Sahvagu 3439 2800 122.00 1960-1965
Jutpalli 16.22 2199 737.00 1959-1965
Kaddam project 618.00 86004 "1900 1949-1966
Laknapur project 20.79 3000 69300 1959-1966




Swarna project 47.93 8632 555.00 1959-1966
Tungabhadra low 1337.00 14887 898,00 1951-1971
levelcand

Tungabhadra high | 1964.77 119.12 1641.00 1951-1971
level cand-|

Sri-Ramsagm 4010.00 128000 126800 1963
evised State-l

Nagarjunasagar 9110.00 834000 41700 19565
Srdlan Right 22000.00 77000 11567.00 1931
Branch Cand

Somadla project 1720.00 133000 524.00 1975
Vamsadhara Stage | 880.00 60000 594.00 1972

I

Jurala project 7640.00 41000 7544.00 1933
Telugu Ganga 63650.00 223000 11556.00 1983
project

Pulivendula 30.00 17000 7200 1973
Branch cand

Tungabhadra High | 91.00 20000 184.00 1967

leve

Tandava 20.00 - 1959
Reserviour

Tamonihiru 27.00 - 199
Reserviour project

Source: Government of Andhra Pradesh, 1973, A.P. Irrigation Commission Report,
1973, pp.247 - 248 and Irrigation Department, Andhra Pradesh, Different Annual Plans.



NOTES:

1. Public investment will have a leading role to play in the form of providing
infrastructure as well as in providing necessary research and development support.
There is a sgnificant relationship between public investment in agriculture and
private investment undertaken by the fanners (Chakravarry. S. 1987, p. 75).

2. lrrigation projects until 1964 were gpproved on financid criteria, excepting the
protective irrigation works such as famine rdief works in areas exposad to chrome
water scarcity. Later, when new schemes were undertaken, it was felt that the
deveopment of irrigation, essentid for increesing agricultura  production and
productivity, was being held up by the rigid gpplication of the financia criterion of
rate of return, which was 6% between 1921 and 1949. After Independence,
irrigation development was stepped up.  The minimum return on investment in the
irrigation projects was reduced from 6% to 3.75% in 1949. As a further effort
towards improvement, the use of opportunity cogt of various imputs and outputs
rather than their market prices to reflect their red vadue (Planning
Commission, 1983, pp. 13-15). This Committee dso suggested that in the economic
andyds of irrigation projects, the Discounted Cash Flow (DCF) method be
followed for the benefit - cost andyds, as it makes clear the advantages of quick
implementation of the project and dso a quick redization of benefits. The
minimum expected rate of return was 9% for generd aess and 7% for
drought-prone and flood-prone areas where 75% or more of the dependable flows
of the basins had aready been utilized. The National Conference on Irrigation and
Water Resources Miniger, 1986, remarked on the extremely low water rates that
were prevaent in the country and the fact that they were not sufficient to cover
even Operation and Maintenance cods (Government of India; 1986, pp.31-32).
The Jakhade Committee (1987) remarked on the extremely low water rates that
were prevaent in the country and the fact that they were not sufficient to cover
even Opedion and Maintenance cods The Nationa Water Policy (1987)
emphasised the need that water rates should be such as to cover Operation and
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Maintenance charges and a part of the fixed capitd cost (Government of India,
1987, pp.45-46). This was reiterated by the various Finance Commissions and
Public Accounts Committees. (Government of India, Public Accounts Committee,
1983, pp.52-53). Investment in irrigation resulted in enormous losses to me nationa
exchequer. They opined that irrigation schemes should yidd enough to pay for
maintenance and operation and depreciation charges dong with some interest on
the capitd invested. They recommended a five - yearly evauation of projects to
find the extent to which expected benefits have been achieved and to decide what
has to be donein future in order to extract maximum benefits. The Fifth Finance
Commission recommended that Operation and Maintenance cos plus 2.5% of the
capitd to be recovered. This rate of 2.5% was subsequently brought down to 1%
proposed by Sxth and Seventh Finance Commissons. The Eighth Finance
Commission brought thisrale down to zero, a position which was reiterated by the

Ninth Finance Commisson.



CHAPTER-V
EVOLUTION OF THE WATER RATES IN INDIA : 1850 - 1990

I
Introduction

5.1.0 The irrigation policy of the British rulers was marked by an gpparent change in the
methods of fixing of water rates. This was mainly because of the strong commercid
motivations of that government. The need for rationdisation of water ratal arose with the
commencement of the irrigation under mgjor river ddtas in the early 1850s in the Madras
Presdency. The bass of charging for water in the British period, when supplied by-
Government works, was chiefly the area irrigated. But different sysems of charging were
in operation in different parts of the Presdency at different points of time. An attempt is
made here to trace the origin, evolution and rationalisation of the water rates in the British

period as wdl as in Independent India in generd and Andhra Pradesh in particular.

5.1.1 Water Rates Policy:

There are badcdly two man condderaions in fixing water rates, namely
the condderation of me cod involved in the congruction of an irrigation project, and the
benefits accruing from irrigation to the users of water. Various principles have been lad
down for determining the viability of individual irrigation projects. G.N.Taylor found in
1858 that the increased revenue collections of Government in specific areas were due
mainly to the congruction of the anicuts in the Godawi and Krishna digtricts
(Government of Madras, 1858, pp. 19-20). Some concrete measurements were undertaken
even before Taylor's Report chiefly in teems of the collection of revenue by the
Government. Referring to the principle according to which the water rate was to be
imposed, Mr. Taylor observed that it was Smply a test by which to determine whether the
as=9mantt dready levied was sufficiently high, or whether additions could fairly be made
to the demand. The greet objective was to ascertain what the land actudly yieded when

supplied with anicut water. And if it were found that the amount of gross produce and the
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generdly improved circumstances of a village judtified the levy of teerwgady, t0 assess it
accordingly that is to make an addition to the collective or joint rent of the villages, the
digtribution of which should be left to the ryots themsaves. The water tax being
determined on generd data, and its amount discretionary and Wended with the assessment
of the village, it can not be represented by a given sum. The irrigated products were
viewed under two dasses Those that required a large quantity of water to bring them to
maturity, and those for which a moderate supply was sufficient The farmer included
paddy, sugarcane, and coconut plantations. and the latter included, turmeric, onions, and
an ordinary garden produce. The quantity of water necessary to bring these products to
maturity varied with their dass and dl in the same dass requiring dmost the same quantity
of water. To tax a given extent with reference to the product is the same thing as taxing it
with reference to the quantity of water used (Government of Madras, 1858,pp. 166-67).
The true mode of taxing irrigated land was that which has the sanction of immemorid
usge, viz, to fix the assessment on ajoint consderaion of the qudity of the land and of
the quality of the irrigation. Two scales of rates for the different soils of a didrict were thus
fixed; one for lands enjoying a full and certain supply of water, the other for lands the
irrigation of which was imperfect This rule gpplied equdly to tanks and river channds.
The measurement was mostly confined to the collection of land revenue. It was only in a
few cases that it was extended to sources of revenue other than land revenue and water
charges As amatter of fact, mere seams to have been an undue emphasis on the revenue
recapts from irrigation projects and most estimates and cdculaions in connection with the
as=sgment of economics of irrigation development concerned themsdves with the direct
return of invesment (Gadgl, D.R., 1948, p.2). Thus, during the 19th century the test for
economic soundness of an irrigation project in India was baaed chiefly on the direct returns

on the investment

Later on came into being the criterion of productivity of the projects.
Irrigation projects were regarded as productive or unproductive accordingly as the yidded
a net revenue above or bdow a catan F i1 ><ed pecentage (4%) cdculated at the

sum-a-charge, ten years after the completion. The sum-at-charge congtituted the total
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capitd outlay and the arrears of interest The determination of the rate of return was made
by the Government of India from time to time. This criterion was aso adopted by the
SHeat Committee of the House of Commons in 18/ which dated thet, "the financid
results of irrigation are, in the opinion of the committee, the best test of theirutility™ . The
object of me Sdect Committee Report(1879) was to provide a forma criterion for
dlocating loan funds among the various cand projects. However, they masted mat a
productive work should yield annudly a given money rate of return, besdes meeting the
annua working expenses (Public Works Department, 1879, pp-lI1-XXI). This principle
was followed snce men and the rate of return required, before an irrigation project could
be conddered as financidly productive and economicdly sound was fixed from time to
time according to the prevailing conditions. There was a great dissatisfaction with this rate
of return towards me dose of the past century in India due to the redisation of the fact mat
(here were many indirect benefits from irrigation to the community a large. And the
financid test of economic soundness of an irrigation project was too rigorous to present a
correct picture of the economics of irrigation.

In order to avoid such problems and to evolve an improved criteria, the
Government of India, gppointed the Royad Commisson on Irrigation in 1901. The report
of this Commisson favoured the productivity tet which was adopted by the Sdext
Committee (1879). The Report stated mat it had been often urged that the indirect
advantages of irrigation in India were s0 great and incontestable that the question of the
direct financid returns which might be anticipated on the capitd outlay was one of minor
importance to which very tittle regard should be paid. But in the context of water rate on
the productive works, it should include a charge for the supply of water which would cover
primarily the debt charges and overhead expenses (GOI, 1903 p.27). This was agan
obsarved by the Taxation Enquiry Committee (1924-23), mat it was difficult to evauate
exactly the extra net income of land from irrigation and that this being so me smple thing
to do would be to charge a fraction of grow produce of irrigated land at water raes
(Government of Madras, 1926, pp.99-110). But the Committee held mat the direct returns
from irrigation project were maintained.



Il
Water Rates in the Madras Presidency, 1850-1953

5.21 The need of legidating in order to clearly define the postion of the Sate in respect
of irrigation was recognized as early as 1856 when the Governor-in-Coundil directed the
drafting of an Act to set out what was clearly the common law of the country, viz., that
rivers and natural streams as well as springs in unoccupied or Government land belong to
Government(Dhamar Kumar, 1975, pp.230-231)". "Whenever water is supplied or used
for purpose of irrigation from any river, stream, channd, tank, or work belonging to or
congtructed by Government it shall be lawful for the Government to levy at pleasure on the
land so irrigated a separate cess for the use of the water, which cess shdl be additiond to
any land assessment that may be leviable on the sad land as un-irrigated or Punjab”
(Government of Madras, 1865, pp. 130-131).  All lands permanently supplied with the
means of irrigation for a sngle wet crop and which are cultivated as nunjah and have
actualy beenirrigated for two or more seasons prior to the 18th July, 1863 were dasd as
irrigated and charged Rs. 3 per acre per annum for water, in addition to their fixed land
asessment Whenever water was supplied for a second crop of any description of nunjah

land, in addition awater rate of Rs.3 per acre was charged for the same.

Except in the Godavari and Krishna ddtas and on the Kurnool-Cuddapah
cand, the assessment on irrigated land was consolidated, and the shares due respectively to
land and water could be only approximately determined. In the Godavari and Krishna
deltas and on the Kurnool-Cuddapah cand, the assessment on irrigated lands was not
conolidated, but a separate water rate was levied on the area irrigated. For the
determination of the share due to irrigation resulting from the disntegration of consolidated
aseSments daborate rules were framed (Government of Madras, 1879, P.38). Where
assessments had been revised by the Settlement Department, the consolidated assessments
were resolved into land and irrigation revenue respectively, by assgning to land the amount
proper to dry lands of the same dass and sort in each village and the remainder to water



(Government of Madras, 1879, P.39). Where settlements had not been revised the average
dry rate of the village, or where that was not avallable of the tdooks, or where that could
not be determined of the didrict, the rate was applied to the totd area irrigated. The
product was then assgned to land and the remainder to water. With regard to double crop
lands, the charge for the two crops was consolidated-the charge for the sscond crop being
essentidly in the nature of a water-rate,

TABLE- 51: WATER RATES IN THE GODAVARI AND KRISHNA DELTAS AND ON THE
KURNOOL-CUDDAPAH CANAL - 188 (IN RUPEESPER ACRE)

Nature of Crop Godavari and Krishna| Karnool-Cuddapah
Ddtas cand
Single wet crop, per acre 4 4
Second wet crop, per ecre 4 3
If compounded for both crops for not less than fiveyears | 65 6
Single dry crop 2 1
Seoond dry crop onirrigated lands if not compounded 2 1
Garden crop 8 6
Garden crop if compounded for not less than fiveyears | 6.5 -
Cropsrequiring frequent floodings - 3

Source: Basad on CD.Maclean, 1987, P411

The rates were fixed according to the Revenue settlements, and the difference in the
water-rate both in Godavari, Krishna and the Kurnool-Cuddapah detas were due to the
variaions in duration and supply of water to the tracts, where both wet and dry crops were
sown(see Table 5.1). In tracts like the Krishna and Godavari ddtas, the assessments of
irrigated lands were made up of the assessment of me lands consdered as dry with the
addition of a separate water rate. In dl didricts of the Madras Presdency that had been
re-settled by the Settlement Department, the assessments of the same dass and sort of dry
lands were determined accordingly. In other cases they were gpproximated based chiefly
on the gpplication of average dry rates to wet aress, the product representing the land
as=ssmentt proper and the balance of the wet assessment was assgned to irrigation.  The
incidence of irrigation revenue per acre for each dass of works, was deduced from the

same accounts on the works of Classes | and 11 (see Table 5.2).



Table5.2: INCIDENTS OF IRRIGATION REVENUE UNDER EACH CLASS OF WORK 1869

CLASSOF WORK AVERAGEIRRIGATION REVENUEPERACRE
(RS)

Workswhich capital and Revenue Accountsarc kept

I Productive public works 327

1 Public works not dassed as productive 328

Works for which neither capitd nor revenue

accountsarekept:

Il Works for which in a continuous records of 493

expenditureismaintainedindividualy

Source: Based on C.D.Maclean, 1987, P.419

The grester part of the amount of water-tax was levied in the delta talooks
irrigated from the Godavari and Krishna anicuts, where all lands were assessed at the dry
rates, water tax being separately imposed on the customary nunjah lands, which dsawhere
paid a conolidated assessment.  This was the practice till 1869, and the Board of Revenue
then condemned the system on the grounds that, the ryot was in the hands of the karanam
who was powerful, frauds were perpetrated on Government, and the cultivator never
knew exactly what was redly due by him. The rates themsdves were numerous and unfair
(Government of Madras, 1869, Para-7). This led to the introduction in 1874 of a sysem
of fixed water-rates Rs.4 per acre being charged for a wet crop grown on dry land and
Rs.2 for dry crop. A digtinction between occasond and systemtic irrigation was drawn in
1890 and crops systematicdly irrigated became chargeable as wet (Government of Madras,
No.272, 1890). Prior to 1890, the charge for water was regulated by the dass of crop
raised, but not by the number of waterings it received. In that year, a charge was made by
the term dry crops was hardly appropriate to crops which were regularly irrigated and it
was therefore directed that when crops which might be grown as dry crops were
sysematicdly irrigated, they should be charged as wet.  Sx years later, it was pointed out
by Nicholson, Collector of Anantapur mat the systematicaly irrigated crops were not wet
in the same sense as paddy. Thereupon, the Board of Revenue of Madras recommended
a rate intermediate between the wet and dry rates which was imposed on dry crops
sysematicaly irrigated and charged on crops grown in beds and irrigated a regular
intervals (Government of Madras, N0.3038, 1896). The Board in reporting on the effects
of tins scde in 1903, sad that the intermediate scde was complex and uncertain in its




agpplication, that the distinction between systematic and occasond irrigation was impossible
to maintain with fairness and that it gave great scope for fraud and black mail (Government
of Madras, 1903, pp.271-281). The Government men proposed to abolish the intermediate
systemdtic-irrigation rate and to base dl water-rates on a definite classfication of crops as
dry or wet in each didtrict.

The Board in reply condemned the fixed water-rate sysem. Its objections
to this system were that it made a digtinction between systematic and occasond irrigation,
that it assumed only two dasses of irrigation sources where as in mogt didricts mere were
four or five or 9x dasxs that it involved a dassficaion of crops a procedure
inconggtent with the principles underlying the ryotwari settlement, and mat it pendized
the bad lands and let off the good lands too lightly(Government of
Madras, 1923,pp.34-35). The Board recommended in its place the differential sysem,
which dated that, when a dry land was irrigated, the appropriate water rate was the
difference between the wet assessment and the corresponding dry assessment for the same
dass and sort of land It impaosed the same charge for raising a wet crop like paddy on dry
land as for raising there on an irrigated dry crop of poor qudlity like ragi. On the other
hand, it had the advantage of being more equitable man the exiging arrangement, in as
much as under it the poorer soils should pay less man the richer and the charge for water

should be proportionate to the known fertility of the soil

Another advantage incidentd to the application of differential water-rates
weas that as irrigation sources are divided into four or five dases for purposes of fixing the
wet assessment againgt only two for water-rate, the scheme would make greater dlowances
for differences in the capacity of the irrigation sources than was possble under a uniform
water-rate (Government of Madras, 1923, pp.34-35). The Government agreed for the
adoption of a graduated scde of water-rates based on the settlement dasdsfication of the
ils and on a smple divison of crops into two man groups wet and dry. The
Government accordingly drew up a scheme in 1906 for water-rates in varying terms of the
difference between the wet and dry assessments  The scheme was introduced firg in
Kurnool digtrict.
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Aganin 1913, the Board condemned the differentia sysem on the grounds
that it was inefficient and pointed out that the fixed rate system caused no serious injutice
though open to the objection that it did not take sufficient account of the adequacy of
supply. If the rdative productivity of soils be taken into condderaion in determining
water-rate, the best method would be to group the dry lands of each didrict into two or
more dasxes with reference to their supposed vaue under irrigation assgning a fixed rate
to each dass. It was redly unnecessary to attempt to discriminate relative productivity, but
it was desrable that the quantity of water avallable should not be ignored in fixing the
charge for water, and that such quantity could be dlowed for by attaching a separate fixed
rate to each group of sources in a digtrict (Government of Madras, 1923, P.35). On these
grounds, the Board urged, the abalition of the differential sysem and the introduction of a
system of fixed water-rates varying with the adequacy of supply of the irrigation source.
The abolition of the diginction between sysematic and occasond irrigation, and the
grouping of irrigation sources for purposes of Water rate into two groups became effective.
The Government decided to discontinue the differential system and propounded a scde in
which irrigation sources and 0ils were each grouped into three dasses Again the Board
recommended that the grouping of soils might be given up and that the rates should depend
on a dassfication of source done. Some revised rules for the levy of water-cess on dry
lands irrigated from a Government source or work m lieu of the exigting rulesin relating to
dandard scde of water rates the Godavari, Krishna and Guntur didricts, the
Kurnool-Cuddapah cand, Kurnool didrict etc. Irrigation sources were divided into three
groups for purposes of charging water rate (Government of Madras, 1923, P.66).
Irrigation sources which could ordinarily afford a supply of water for not less than eight
months in the year were placed in the first group; irrigation sources which could afford a
supply of water from five to eight months were placed in the second group. Other
irrigation sources were in the third group (see Table - 5.3). Second and third wet crop
would be half the rate charged for a angle wet crop with variation in the supply of water.
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TABLE-5.3: WATER RATES OF DIFFERENT CROPS, 1923

Nature of Crop Group-l (Rs-Annas) | Group-li (Rs-Annas) | Group-lii (Rs-Annas)
For asngle wet crop per acre (Paddy) | 6-4 4-3 3-2
For a angle dry crop per acre 3-2 2-1 1-9
For adouble crop per acre 0-6 6-4 1 4-11 !

Source : Government of Madras, Revenue, No. 1039, dt. 19.07.1923 (Ms), P.66.

From 1874 to 1906, the processes of development ranged from the smple to the
complex. In sHling a charge for water supplied for irrigation, the factors consdered were
the area of the land irrigated, the quantity of water supplied and the period during which it
was supplied, the soil of the land irrigated and the effect on the productivity of the soil
caused by bringing water to it. AD these factors and more were congdered in the settlement
of a consolidated wet assessment.

Systems of Water Rates

5.3.0introduction:

There were sevard systems for levying separate water rates in the Madras
Presdency. They are: wet assessment, differential water rate, volumetric rate, and fixed
water rate dong with afew specific rates.

5.3.1 Consolidated Wet Assessment:

Consolidated wet assessment was the sysem of levy of charges tor
irrigation adopted in the erswhile Madras Presdency, the princdy dates of Mysore, and
Hyderabad and parts of the Bombay Presdency. The charge for water under dm system
was merged in land revenue proper and fixed on settlement principles, with due regard to
s0il characterigtics and the productive capacity of lands. Madras was the only date in India
which had adopted net produce as the bass of land revenue assessment (Government of
Madras, 1878, P.1143). During the settlement, net produce was derived by deducting the
cultivation expenses from the gross value of produce. The Indian Irrigation Commission
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1901-03 was of the opinion that consolidated wet assessment system was evidently the
most smple and the area irrigated was subject only to dight changes as in the rice fidds of
the ddtas in Southern India (Government of India; 1903, pp. 69-98). One of the essntid
priminaries under this system was an accurate survey and oil dasdfication of each
individua holding.

The egtimates of net produce in this sysem, were the result of conjecture as
of invedtigations tempered by informed judgment, snce the edimaes in regard to
commutation rates and cultivation expenses had a definite bias towards under estimation of
the value of net produce, the find rates adopted were in actua practice less man the
theoretical standard of 50% of the net produce (Government of Andhra Pradesh, 1959,
pp.498-500). Under the Telangana system, the role of scientific ol rating in the fixation
of land revenue rates was condderably minimised due to the high degree of description
enjoyed by the settlement officers. While in the Andhra areg, the unit of settlement was a
tract comprisng one or more talooks, the unit for the settlement in Telangana was a group
denoted by a maximum rate of assessment which comprised various groups villages in
various taooks (Government of Andhra Pradesh, 1959: pp.498-500). The advantage of
the ryotwari settlement principle was that an attempt was made to relate the land revenue
to the productivity of the soil as it was the productive capacity of the soil which determined
the output which enabled the ryot to pay a portion of this output as land revenue. The
origind settlement was based on a soil dassfication done in detail and with greet care. The
relative vaues of the lands were reflected in the soil dasses they carried and the rdative
raes of dry land revenue or wet asessment was dependent on this oil rating.
Consolidated wet assessment method of levy of charges for the use of water, when they
dated that it avoided multiplicity of tax and reduced, to some extent, the cogt of
asxssmatt. The sysem dso provided for compulsory payment of the water charges which
ensured a minimum return on the project The rate of tax was dependent on me vaue of
water to the cultivator which was influenced by the nature of the sod of the land under
irrigation. The Maharashtra Irrigation Commisson was of the view that this sysem was
wdl suited when a dngle category of crop done (Government of
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Maharashtra, 1962,pp.67-75)). And was grown as it used to be during the days of settlement
in the Madras Presidency, as the severd irrigators got the same average benefit from an

acre from year to year due to uniform cropping pattern.

5.3.2 Some Defects:

During the settlement, cdculaions in the Andhra Area were the
ascartainment of the standard saple grain.  For irrigated land the standard grain adopted
was uniformly paddy to the excluson of other irrigated crops presumably due to the
non-existence of the practice of irrigating dry crops. This practice had led to the inequality
of burden of tax between the lands cultivated with commercid crops and food crops The
determination of the standard grain which in dl cases of wet cultivation had been paddy,
the next defect in the settlement process was the ascertainment of the outturn of such crop
on lands of different soils In the early dages of settlement work, this was done after
numerous crop cutting experiments on different dasses of soils But after 1882 the actud
crop cutting experiments were dispensed with in generd and the average of the out turns of
the adjoining didricts was adopted. Actua experiments of out-turns were conducted only
in goedid cases (Government of Andhra Pradesh, 1959, pp.498-500). The results of these
experiments could not be consdered as the correct standards for the reason that they were
likely to have been affected by the seasond conditions of the years in which the
experiments were conducted. The grain out-turns required to be commuted into money
vaue dnce the assessment was payable in cash. There was no uniform method adopted
for computing the commutation rate in the settlements conducted in the earlier years. But
after 1885, the prices of 20 non-famine years in the preceding year of settlement were

taken into account in working out the commutation rates.

In the Telangana area, water dass vaue was aso taken into account besdes
soil value while fixing water rates depending on the character and the vaue of the means of
irrigation assgned to each unit of land. For the purpose of pani dasdfication or water
classfication, a distinction was made between sources having an ayacut of 30 acres and

above and those having an ayacut below 30 acres (Government of Andhra Pradesh; 1973,
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pp. 193-220). In the Tedangana sysem, there had never been any attempt to fix the
average cog of cultivation even on arough way as was done in the Madras sysem or to
find out the net produce and then to fix the assessment equad to the money vaue of a
certain percentage of the net produce caculated with fair commutation prices (Government
of Andhra Pradesh, 1973. pp. 193-220). The empiricd method excluded, by definition in
precise concept as to the tax base and the share of the state diminated by implication, any
gysemdic and scientific procedure in fixing the rates. The consolidated wet assessment
method of levy of water charge, related to the productivity of the soll, could be sad to
have exised then when settlement was done but could not be consdered to be reflective of
the present productivity. On the other hand, the pattern of agricultura production vastly
changed in recent years efficient functioning of irrigation works and the improvement in

prices and yields of different crops.

533 Replacement of Consolidated Wet Assessment:

Owing to some defects of the wet assessment, the Government congdered
the sysem as inefficient and recommended abalition of consolidated wet assessment  Then
al registered wet lands would have to be hereafter treated as dry, lidble to pay land revenue
like any other dry land. These lands would be charged, in addition, an gppropriate water
rate for the supply of water. The process of abolition was as in 1868. The Secretary of
State lad down as the palicy that, in order to justify the expenditure of borrowed money
on the congtruction of irrigation works, the incressed returns from the works should yied
an income at least equd to the interest on tile outlay on the works, that a clear account of
the returns directly due to the irrigation should be maintained.

The controversy regarding the differential and fixed water rates began in
1878 in various regions of Madras Presdency. Mr. Wilson, the Spedd Officer for the
compilaion of Revenue Recepts, pointed out that in the case of didricts to winch the
separdion of the settlement department have been extended, the resolution was essy; the
dass of sort of the wet land were known, but in the non-settled didtricts the facilities for
thus determining at once the revenue due to irrigation were thus wanting. An
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approximation to its value might be obtained by a comparison of the average wet and dry
rates of the occupied lands in the village (Government of Madras, 1878; P. 1445). But the
Board of Revenue did not agree. According to them, it was necessry either to assume a
fixed water rate, or to take as water rate the difference between the dry and wet assessment
of every fiddd As regards the first dternative, the Board hdd mat it was impossible to
assume a fixed water rate as the charge for water dways varied with the sail and postion of
the land, while in regard to the second, it pointed out that athough it was not unreasonable
to assume the difference between the wet and dry rates as the charge for water, mefield by

fidd separation of the irrigation revenue in settled tracts would be entire burdensome work.

The Board accordingly issued the additiona rules for generd adoption in
this Presdency. On the landsin the Krishna and Godavari anicute where the land tax and
water rale were digtinct, the amount credited to irrigation works was to be the total demand
for water rate minus the actua remissons of land tax and water rate granted on account of
excess or deficiency of irrigation.  In the case of consolidated quit rents on usud wet
inams, one-third of such quit rents was to be taken to represent the land tax and two-
thirds were to be taken as the irrigation credit. No part of the peshkush on zamindari
lands irrigated from Government works would be included in the irrigation credit On 4l
lands except those above provided for where the land tax and water rates were consolidated
the average dry crop rate of the village if this could be conveniently ascertained or of the
digrict in other cases is to be gpplied to the irrigated areae The product of the dry rate
multiplied into the irrigated area would men be deducted from the tota wet revenue
collections. The following water rates are to be incduded in irrigation credits. the whole
charge for sscond crop, the water rate levied on dry lands converted into wet the water
rate on dry crops watered and the water rate on zamindari dry lands inams other than

usua wet inams paying consolidated rents.

The Board proposed in 1917 to adopt a fixed percentage of total assessment
under each source as the share due to water. The percentage was fixed in 1917 on the
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actud ase=sameat of the previous ten years. A further revison was made regarding
percentage in 1930 subsequent to resettlement

The obsarvations of the Ragavendra Rao, Subrahmanian Committee and
SR. Kawar Committee regarding this issue, indicate very dearly me undeairability of
splitting up of consolidated wet assessment and treating the portion attributable to water in
consolidated wet assessment as the water rate to be charged on these lands.  Ragavendra
Rao pointed out that the fixed rates to be decided in replacement would be arbitrary and
that if they were fixed so low as to be even lower man the standard rates, they would press
lightly on good soils and if they were fixed high, they would effect poorer soils adversdy
(Government of Andhra Pradesh, 1973; pp. 200-20). Now the fixed water rate in force in
the Krishna-Godavari ddtas, the standard scales of weter-cess and the uniform water rates
now enforce were ligble to this charge. But, the fixed water rde ignored the rdative
fertility of the ol (Government of Andhra Pradesh; 1973, pp. 200-20). Another objection
was that abolition of consolidated wet assessment will be a difficult, laborious and
cumbersome process and that it would necessitete extensve azmaish of dl wet lands
(Government of Madras, 1951, pp. 62-67). Mr. Kaiwar objected in regard to the levy of
fixed assessment and raised that soil, rain-fal and drainage facilities being different from
digrict to didrict one uniform st of rates could not be fixed tor an didricts dike
(Government of Andhra Pradesh, 1973, pp. 200-20). However, in parts of Andhra
Pradesh the consolidated wet assessment sysem exided due to unrelated sal fertility.
Governments like Orissa and Mysore abolished the consolidated wet assessment and
replaced it by appropriate dry rates and water rates.

5.3.4 Differential Water Rates:

The differential water rate proceeds on the principle that, when dry land is
irrigated, the appropriate water rae is the difference between the wet assessment and the
corresponding dry assessment for the same dass and sort of land (Government of Madras,
1931, P. 1-.37). The sysem was in force in the didricts of Srikakulam, Kuroool,
Cuddapah, Anantapur, Chittoor and Nelore, except in the tracts covered by the standard
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scdes of water cess or projects for which spedid rates have been specified. The rates of

water cess chargesble under the differential water rate system in terms of dry and wet
asessmant ( see Statement 5.1).

Statement 5.1; Differential Water Rates

NATURE OF CROP RATES

For asngle wet crop The difference between wet and the dry rates at which fee
land is assessed.

For asscond or third wet crop One-hdf of the charge shown againg item 1 plus hdf of
thedry assessment

For afirst, sscond or third dry crop Onethird of the charge shown againg item 1

For Sugarcane betd plantation and other wet crops which ordinarily
remain on theground

for morethan sx months The sum of thecharge specified againg item 1 and 2

For dry crops which ordinarily remain on| One and ahalf timesthe charge shown againg item 3

theground for morethan sx months

Source: Government, of Madras, Standing orders of the Board of Revenue (Land
Revenue Settlement area Miscdllaneous) 1931

This sysem was a corollary of the consolideted wet assessment sysem.  In
Telangana area, whenever dry land was irrigated, the corresponding wet assessment was
charged in lieu of the dry assessment In other words, a system of differential water rate

wasin force in the Tedangana area dso.

In the then Madras Province, the suitability of the differential water rate
sysem vis-avis the fixed wet rate sysem was the subject of a long controversy between
the years 1905 and 1923. The Government of Madras, accepted in 1918, the view that Ac
most satisfactory sysem of levy of water cess was the one in which sources were grouped
according to the qudlity and quantity of supply afforded by them, and the crops were
classfied in areasonable manner. The Government decided mat the sysem of fixed water
rates was the suitable for the Madras state.  The relative merits of the fixed and differentia
water sysems were examined very thoroughly, when the Board consdered dause-8 of the
Land Revenue Asessmet Bill men under conddedion (Government of Madra,
1939,pp. 169-175). The magority of members in the Boad of Revenue opposed the

proposda toadoptdifferential water sysemasnorma systemintheprovincethroughthis

148




dause. Clause 8 of the Land Revenue Bill, sought to make the deferential water cess
system the norma system in the then Madras Province in preference to the fixed water cess
which was to be the exception.

The Board was of the view mat the differential water rate sysem has a
mideading gppearance of scientific accuracy, but it was not reglty even theoreticaly sound.
All the officers who had experience of the differential water rate system, condemned it
and the theoreticd perfection damed for it was digoroved. The fixed water rate sysem
extending to the sought to avoid on unnecessarily large number of rates and such
limitations of the number of rates was obvioudy desrable from an administrative point of
view. Under the differential water rate sysem this congderation was ignored and the
number of rates depended upon the number of dry tarams and corresponding wet tarams
of the irrigated land which were lidble to pay water cess Dry assessment had been fixed
with reference to me productivity of the land in terms of purely rainfed dry crops of the
vaieties common in the tract They argued that "dry tarams do not therefore give any
correct indication of the reative vaues of the lands under those tarams if they are
irrigated”. A soil which was good for dry crops might not be equaly good for wet crops
and in o0 far as the differentid water rate formula assumed a dose correspondence
between the gradations of wet and dry, it reed on an unsound bass (Government of
Madras, 1939, pp.169-175). In the Cuddapah and Kunod Didricts, an attempt was
made to get over this difficulty by assgning a double classficaion to each irrigable dry
land.

In the case of large irrigation sysems, the quedtion of a "fit return” was an
important congderation and the differential water rate system was unsuitable. In the case of
tanks and other upland sources which were not connected with anicut system, the amount
of water available over and above the requirements of the regisered wet ayacut would be
limited (Government of Madras, 1939, pp. 169-175). It was not therefore unreasonable
that the ryot growing awet crop on dry land should be asked to pay more than on wet and
dry. The regisered holder of wet land had to pay the wet assessment whether he took the
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water or not, while the owner of adry land had normally the option to take water or not as
he liked and he had to pay water cess only if he took water and on the area which was
actudly irrigated

The arguments in favour of the differential water rate sysem wasthat it was
dadic, while a sysgem of fixed water rates would press heavily on the poorer lands and
lands in the tail-end of irrigation sources in the ddtas. In the Krishna and Godavari ddtas
two groups were conddered sufficient Irrigation sources in the uplands in the Godavari
and Krishna had been grouped in three groups for purposes of water cess  The advantage
damed for mis sysem was that it enabled the charge of a water-fate on a land which
would be commensurate which the yieding capacity of the land and was thus free from the
objection usudly levdled againg a fixed water rate, namey that the same flat rate was
charged both for a poor land and a ferule land. It is a wel-known fact that soils of
different dasses did not react to irrigation in the same proportion. Clay oils which were
the best suited for dry crops were not so good as loam for wet crops. The best dry land of
regar clay under irrigation could not be compared with the best wet land. "It was for these
reasons that the Indian Taxation Enquiry Committee (1924-25) pronounced this sysem as
unsound in theory and exceedingly clumsy in practice' (Government of Madras, 1926,
pp. 110-120). The Land Revenue Reforms Committee of Madras under the chairmanship
of M.V. Subrahmanian had examined "the reative merits of fixed water rate system and
differential water rate system and recommended that the system of fixed water rate is
preferable to the differential water rate sysem, and that it should be introduced in the
digricts where the differential water-rate sysem is now in force'. The committee
highlights the Raghavendra Rao recommendations that "the advantage from differential
water-rate sysem is only of alimited character, as the corresponding wet rate adopted need
not necessarily be in the appropriate wet rate for the land in question (Government of
Madras, 1951, P. 62-67). So the Subrahmanian Committee further recommended for the
levy of water cess me adoption of the fixed water-rate sysem in preference to the
differential water-rate sysem and the corrdation of the sandard scde of water-cess to the
current level of prices, and the project scde of water-cess to the standard assessment



The foregoing consderations reved that the differentia water rate sysems
had nothing to commend. The differentia water-rate system being a corollary of the
consolidated wet assessment method could not continue once consolidated wet assessment
was abolished.  The reason was that the differential water rate system did not have a st of

standard rates and hence it was discontinued.

535 Volumetric System:

Fixed water-rate could be a unit rate, or crop rate, seesond rate or project
rate. When a rate is prescribed for a unit of water, it is cdled volumetric rate. A
volumetric supply sysem could be conceived of in two ways: supply of water measured
with the help of a meter and charging water rate on the basis of the acreage irrigated
irrespective of water consumed, and measuring the water supplied for irrigation, with the
help of a meter and charging water rate on the quantum of water consumed for irrigation.
This sscond method involved the ryots observed economy in the use of water and thus
avoiding wastage of water.

It was an attractive ideato many irrigation officers that the true method was
to I the water by measure at the bank of the digtributary channd on the assumption that
under mis system the sf interest of the cultivator would induce hire to make every effort
in economidng water.  The Indian Irrigation Commisson 1901-03 had examined
(Government of India, 1903, pp. 90-98). The quedion of volumetric charging in grest
detail and the mgjor hindrances noted by the commisson towards adoption of the system,
were in the initid dages the cultivator would be diffident to adopt the sysem, as they
would not know in advance the likely charges to be paid, the cogt of measuring water for
individud fields would be prohibitive, cog of irrigation will vary with the disance from
out let to field on account of trangmisson loses irrigation requirements would be highly
varied and ayear of good rainfal would demand less water and thus leeser return where as
in adry year the charges would be more when the cultivator might be getting only very low
return from the land, payment would become obligation once water was let out through
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cand sygem, and difficulty was anticipated in fixing suitable rates. Consequently, the
Commisson did not favour the idea of volumetric charging.

The Taxation Enquiry Commisson, 195354 agreed with the Indian
Irrigation Commisson's (1901-03) recommendation that "the emphasis should be on a
sydem of digtribution by volume rather than on assessment as the mechanica agpect of
measurement of water present very greet difficulty and as the practice is liddle to serious
abuse on the part of petty officids’ (Government of India 195354, pp. 155-203).
Another study dso came to the condusion that the system of charging for water according
to volume supplied, though, theoreticaly, more scientific than any other, was not
recommended as it would involve alarge initid investment for meters and supervisory staff
(N.CAER; 1959, pp.68-74). After conddering the advantage of volumetric charging as
Nasm Ansari recommended, "the right thing clearly would be to fix rates for different
crops in proportion to the quantities of water used by them, and the most precise method
of doing this would be volumetric charging” (Ansari, 1968, pp. 71-73). The difficulty
involved in its introduction was the high cost of indalation of meters etc. The proper
maintenance of adminigtrative machinery regarding this sysem was not advissble in the

present circumstances.

5.3.6 Fixed Water-Rate System:

Fixed water-rate sysem is one in which the charge for use of water for
irrigation is levied a a fixed rate related to the nature of the crop or the sesson of
cultivation on the bass of the extent irrigated or the quantum of water supplied without
reference to the fertility of the il (Government of Andhra Pradesh. 1973; pp. 100-114).
Fixed water-rates in force in the state could be grouped into three categories viz., the
sandard scae of water cess the spedd project water rates, and the new project rates.
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5.3.7 Standard Scale of Water Cess:

This rate was in force in parts of Andhra other than the areas in which the
differential water rate was applicable in the case of sources for which no specid project
rates had been fixed.

TABLE-54: STANDARD SCALE OF WATER CESS ON DRY LANDS IN THE MADRAS
PRESIDENCY: 1931 TO 1956 (IN RUPEEYS)

Description of crop Charge per-acre
Firs crop | Second crop First Class Source Secondcl ass source
First Second | Totd Frgt Second Totd
Crop | Crop Crop Crop
Wet Wet 800 4.00 1200 6.00 300 9.00
Wet dry Systemdticdly irrigated 8.00 300 11.00 6.00 225 ; 825
Wet dry Occasiondly Irrigated 800 2.00 1000 6.00 150 7.50
Dry, system Wet 6.00 5.00 11.00 450 375 825
irrigated
-DO- Dry, sysematicdly irrigated | 6.00 4,00 10.00 450 300 750
-DO- Dry, Occasondly irrigated | 6.00 300 9.00 450 2.25 6.75
Dry Occesic| Wet 400 6.00 1000 300 450 7.50
irrigated ;
-DO- Dry,systematically 400 500 900 300 375 6.75
irrigated
-DO- Dry, occasondly irrigated | 4.00 4.00 800 3.00 300 6.00
Sugarcane 12.00 9.00
Any other crop (requires water for more than six | 12.00 9.00
months)
Third crop if Wet 4.00 3.00
Dry 200 150

Source-Government of Madras, Appendix | of Standing order No.4, Paragraph, 2,
P.164-165, B.S.0O..1931.

Irrigation sources were divided into two dasses for purposes of
charging fixed rate of water cess (see Table - 5.4). Irrigation sources placed in the
first or second group by Settlement Department should be treated as the first dass,
and those placed by the settlement Department in group lower than the sscond
should be treated as seoond dass. In the didrict of Anantapur, however, irrigation
sources dased in the third group by the settlement department should dso be
trested as fird dass It must be mentioned here that the standard scde was
originaly fixed as far back as 1873 and remained unchanged till the year 1956.
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5.3.8 Special Project Water-Rates:

Finding the standard scdes in force to be too low as compared to the
quantum of investment, Soecid rates came to befixed for irrigation under different projects
a different times as and such irrigation projects were completed taking into consderation
the quantum of investment on the project, the assuredness of supply from the source and
the ability of the ryots to pay a certain fee. Whereas the sandard scales and the differential
water raes were gpplicable to areas, the soedid project raes were goplicable to particular
projects the rate varying with the project (see Table - 5.5). Such gpedd project rates were
the scde of water in the Krishna and Godavari delta sysems.

TABLE-5.5: SPECIAL PROJECT WATER RATESIN KRISHNA, AND GODAVARI
DELTA SYSTEMS : 1931 TO 1956

DESCRIPTION OF CROP RATE PERACRE
| CLASS IRRIGATION | CLASS IRRIGATION RS- PS
Rs-PS
Hrs crop, if Wet 1250 10.00
Firg crop, if Dry 6.25 500
Second Crop, if Wet and | 625 500
following afirst Wet crop
Second crop, if Wet and | 1250 10.00
following afirst Dry crop
Secondcrop, if Dry 6.25 5.00
Third crop, if Wet 5.00 400
Third crop, if dry 250 200

Source. :Govemment of Madras, Standing Order No.4,Para2, PP.164-65 of
B.S.0.L1931.

6.3.9 UNIFORM RATES :

New project raes or uniform raes could not be dassfied as a separate
category. These rates were a0 gpplicable to particular works or projects (see Table 5.6).
These rates happened to be the highest of dl the project rates.




TABLE-5.6. UNIFORM RATES OF WATER CESS : 1931 TO 19%6

DESCRIPTION OF CROP RATES PER ACRE ( RS- PS)
For thefirdt irrigated Wet crop 1500
For thefirgt irrigated Dry crop 10.00
For adufasal crop 2230
For the second or third irrigated crop 750

Source Government of Madras, Standing Order No.4, Paragraph 2, PP.164-165,
B.SOL 193L

Thus, in the British adminigtration there were severd systems of charging irrigation
water in different parts of the country. Hence, the British Government invented a separate
and uniform systlem of charging the irrigation water to suit the newly emerging irrigation
environment. The uniform and fixed sysem prevailed in the initid stage of the British rule,

Later the differential water rate sysem was introduced in 1909 and experimentation was
carried out for some years.  Since it proved to be very complicated in practice, again the
fixed and uniform water rate system, with some modifications, was re-introduced 1931.

\%
Water-Rates in Independent India

541 Introduction:

Water rates in India vary not only among saes but dso among cands of
the same date. Thexe variaions and incongdencies in water raes in India were
attributable to the peculiarities of the particular higtoricad forces which went into ther
formulation of water rates, which, in most cases were the inheritance from ether the
colonid pagt or from the erswhile princdly adminigration. They emerged as ad hoc
arrangementsto be subdtituted by consgent policies later on.  Rut thin substitution was

never made and as such, water rates in India have never been fixed on a scientific bads
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There existed a wide variety of sygemsfor the caculation of water rates.
There was multiplicity both in principle and in the rates for assessnent in India (Centrd
Water Commisson, 1992, p.2). Sometimes, the vaue of the crop a maturity served as a
rough guide in fixing irrigation charges. At other times, the cog of providing water has
been the overriding consderation for the rate fixing authority while caculating water rates.
The productivity criteriafor cands as evolved by me Government from timeto time seams

toreflect this.

This isue of the economics of irrigation pricing was received the widest
dtention in the 20th century especidly after Independence.  The first deviation from me
traditional past was made by Gadgil. He referred to a number of economic benefits from
an irrigation to the society as a whole and made a strong plea for a change in the
productivity criterion to lest the economic viability of an irrigation project. A distinction
was brought out between the motives behind the private and the ate investment It was
mentioned mat "the investment policy of the state could be determined from a point of
view broader man that of the direct net return on invesment” (Gadgll, D.R. 1948, p. 173).
Accordingly, for the sate investment in irrigation projects both the direct and the indirect
benefits should be taken into account Hence, he recommended that the measurement of
economic benefits in case of dl irrigation projects be made to include both the direct and
the indirect benefits that accrue to the community and not merely the direct net return as
advocated earlier.

The stuation changed, during the period of the Five Year Plans. Though,
productivity criterion is not given up fully, it has not been adhered to grictly in practice. It
has been redisad mat on the bads of exiding rates of irrigation charges hardly any maor
work could be expected to be remunerative (GOI, 1952, pp.354-356). Large investments
have been provided for improving the irrigation facilities throughout the country.
Investments in irrigation have risen both in monetary and red terms as a result of works of

congruction for the irrigation projects.



With regard to the water rates, whether water rate is a service charge or
includes an element of tax. The Taxation Enquiry Commission (1953-54) had thisto say
. the scale of water rates being largely dependent upon economic and other circumstances
of the area commanded by the works it takes the character of a service charge in some
areas and of a tax in other areas (GOI, 1953-54, pp.252-55). According to this
Commission, "broadly, the assessment of water rates may be regulated according to three
different principles, viz.. no loss and no profit, no profit and some loss and some profit
and no loss. No single principle can, however, be recommended for universal
application. Generally, water rates must cover the maintenance charges, i.e.. the policy
must be no profit but also no loss. But to this there would be several exceptions. A
policy of no profit and some loss would bejustified in the case of an irrigation work for a
dry land area which is being economically developed. On the other hand, a policy of
some profit and no loss would be justified where an irrigation project has been provided
for a fairly well-off area or where an old work existed from which benefit had already

been derived and continuesto bederived by cultivatorsinaparticular region.

In determining the water rate that is payable by those who take water, the
principle would be. as indicated earlier, that the realisations from such a rate should at
least cover the debt charges and over-head expenses on the project. Besides this
principle, several other considerations are taken into account in fixing water rales. The
more important of these are ; quantity of water supplied, value of crop grown, extent of

benefit realised by the cultivator, and ability of the cultivator to pay.

Recently, the attention has shifted from the question of investment decision to that
of recovery of cost. Thus there has been two contradictory rules (GOI, 1957, P 43)
| he Planning Commission and the irrigation administrators have been emphasising
the need for augmenting resources from irrigation.It is in this context that they have
invariably recommended the upward revision of water rates in the different Five Year
Plans. Government in the states are also directed for imposition of betterment levies,

compulsory annual cess on al lands in command areas, agricultural income tax etc. The

157



Plan documents have noted the extreme inadequacy of measures taken so far by the State
Governments to augment irrigation revenues. This has been yet another view point
advocating the case of keeping the leve of irrigation charges lower. This argument has
been based mainly on the under utilisation of irrigation potentid created under the plan
period. Thus, the Foodgrains Enquiry Committee (1957) recommended that concessond
rate be charged for irrigation in regions where there was under-utilisation of potentia
(GOI, 1957, P.43). The Committee hdd that most important fact determining the use of
irrigation water was the level of charges made for irrigation.

As irrigation confers benefits on the region served as a whole and as a part
of its benefits flow back to the state through direct and indirect receipts on the account of
increase land revenue, stamp duties, railway earnings, excise earnings, income tax etc,. It
dso conddered exclusive reliance on recovery of cost of project through water charges as
unreasonable. Another view isthat what isrelevant for fixation of water rates is not cost
but benefits (National Council for Applied Economic Research, 1959, pp.68-74).  The
only sound and justifiable basis for the irrigation rate should be the additiona net benefit
available to the cultivators for the use of water supplied. Since the demand for water
depends on the willingness of the cultivators to make use of it, the amount of profits of the
actua net farm product available to cultivators can only be charged in the form of water
rates. This amount of net profits to cultivators will vary from time to time, upon changes
in land assessments, the prices of agricultura products, the excise duty imposed upon farm
products, etc., Thisisthe maximum which the cultivators can be charged.

Water rates should be conducive to the mogt efficient utilization of water.
The rates should offer sufficient inducement to the cultivator for the use of water. The
rates should be such as to encourage the implementation of the nationa objectives or the
date policy at the particular timein as much as the frame work for consdering criteria for
water rate is largdy st by dae policy. No sngle percentage of net benefit can be
prescribed as water rate which can be fixed only on the bads of specific sudies. In view of



the need to alow the cultivator a share of the portion of the benefit the actud rates should
in no cases exceed 50% of the additiond net  benefit to the
cultivator(NCAER,1959,pp.68-74). The actud charge could vary between 20% to 50%
depended on nature of crop and supply of water. The minimum water rate is that which
ensures the full use of the water rate. Till such time fanning becomes commercid and
farmers are able to grow the mogt valuable crop suited to the soil of his plot with requiste
finance and facilities he should be charged on what he grows rather than on what best can
be grown on hisfarm. Aswater rate hasto be charged uniformly on dl cultivators without
regard to the abilities of the individua cultivators, soil conditions and other factors the rate
has to be so fixed as to enable even the lowest group of fanners to pay the charges without
difficulty. The sysem of charging water according to volume supplied is not
recommended as it involves a large initid investment for meters and supervisory staff. The
principle of fixing water rates on the value of crop is not justifiable. Within the limit of the
net additionad benefit avalable to the cultivators and having consdered the economic
conditions of the mgjority of the cultivators, the rates should be fixed a a level mat win
bring in maximum revenues to the state. To attain the three fold objectives of furtherance
of the socid and economic policy of the state, maximization of not profits on the newly
added farm products and redization of ressonable revenues for the date the actual
application of the benefit criterion, should take into consderation.

On the bass of additiona net benefits arisng from region to region and
from cand to cand, the cand systems could be divided into three zones viz., high, middle
and low benefit zones and the percentage chargeable for each zone can be fixed varioudy
within the zone by taking into congderation the following factors, the nature of the soil the
Type of crop and the season in which the cultivation takes place, and the volume of water
required for each crop.

The bass of the crop rate sysem was the belief, right or wrong, that the
level of individua rates according to the dass of crops on which they were levied was
enough to obtain a broad equdity in the digtribution of the burden of the tariff. The



Maharashtra Irrigation Commisson 1962, suggested that irrigation facility is a service and
that it is reasonable that it should be paid for by the persons who take advantage of it and
recommended that irrigation works as a whole should give an annua income which is
equivalent to the annual cogt there of and mat the burden of providing irrigation should not
fdl, even in pat on the gened tax payer (Government of Maharashtra , 1962
PP.67-75). The Commisson consdered the objectives of a satisfactory structure of water
rates to be the total recoveries on account of water rates should not be less than the annual
codt incurred by the dtate for providing the sarvices. The water rate for a crop should be
equitable in the sense that it should be related to the ability of the crop to bear it Water
rates should be so pitched as not to lay any irrigation potential unutilized on account of
either the syslem of charging rates or the leve of particular rates.

Further, the Commisson indicated the following as the facts to be taken
into condderation in formulating water rates for individua crops : The cogt of irrigation
water required by the crop, the leve of average gross income obtained from the crop under
the usua conditions of fertility, supply of manure, supply of water, level of efficiency of

cultivation, and prices.

Prompted by the dedre to improve the financia returns from the projects
the Government of India appointed a committee to suggest ways and means of improving
financid returns from irrigation projects under the chairmanship of Nijalingappa (GOI,
1964; pp. 1-31). The Committee consdered, among other things, the criteria for fixing of
water rates. In addition to this, they reviewed the studies made till then m this regard with
soecific reference to the study of the N.C.A.E.R, and the findings of the Maharashtra
Irrigation Commisson. Consequently, the Commiittee felt that the best way of fixing water
rates is to base it on the additiona net benefit derived due to irrigation by the cultivators

This was to be measured, according to the Nijalingappa Committee by the
extent of net benefit after irrigation over the net benefit before irrigation. The Nijalingappa
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Committee recommended water rates equa to 25% to 40% of the additiona net benefit
derived per acre production of crops produced before and after irrigation, and those
regarding per acre cost of production before and after irrigation. It is obvious mat this
committee tried to compromise the recommendations of the N.CA.E.R and the
Maharastra Commisson as the former has recommended water rate varying between 25%
to 40% of the net benefit and the latter between 6% to 12% of the grass produce.

There were dudies ds0 available from demand Sde suggedting that, in order
to wipe out the resulting deficit between the condruction cog of the modem irrigation
project and the net return, a condgderable rise in rates become necessary (Ansari, N, 1968,
P. Vi). The demand sde aso studied that there was consderable scope for raising of rates
on the bass of exising productivity. This study dso showed a nomind reationship
between the pitch of the water charges and the levd of utilization as the latter depended

more on a number of other technica and economic factors.

The problem of the relationship between the growth of irrigation facilities
and cogt recoupment principle was dso studied by the Second Irrigation Commission
(GOL, 1972, P. 406). This study held that the benefit of irrigation is the benefit for the
former. From the irrigation point of view, the water rate should be related to the benefit
which irrigation confers rather than to the cogt of an irrigation project, and felt that al
factors from demand Sde need to be consdered as criteria for fixation of water rates,
These factors are: full utilization of available supplies, gross income of the cultivators and
the fanner's capacity to pay for irrigation. The only factor that has been maintained from
the supply Sde is the precaution againgt incurring losses. This study disfavored the idea of

incurring lossss in irrigation project.

A water rate structure which had for its baas the irrigation of only a angle
crop, namely, rice, is therefore no longer vaid. In recent years great progress has been
made in the development of agricultura technology. This has a bearing on irrigation



practices (GOI, 1972; P. 407 - 10). Thevaue of irrigation is what it gives to the fanner in
the form of an additiond profit. The irrigation is primarily interested in the net gain from
irrigation and to him the cost incurred in making water available is of little consequence.

Ms willingness to pay for water varies in proportion to the gain that he expects from its
use. From an irrigation point of view, therefore, water rates should be related to the
benefit which irrigation confers rather than to the cog of irrigation projects (GOl 1972
pp.407-10). The irrigation requirements of various crops are governed by a number of
factors such as climate, contribution from effective ranfdl, if any, the level of the ground
water table and the duration of the crop in the field Because, the requirement varies not
only from crop to crop but from the same crop grown in different seesons, such as the
first, second or third crop of rice. Therefore, the quantity of water supplied is dso relevant.

Irrigation projects differ widdy in their capacity to meet the irrigation requirement
of crops, on projects with storage reservoirs it is possble, ordinarily to meet the full
requirement of kharif crops athough there may be some difficulties in the pre-monsoon
period. For rabi. the supplies vary from year to year. On projects with uncertain and
fluctuating supplies, irrigation is less satisfactory and the irrigators have often to do with
fewer or shalower waverings. Thus, there are areas which depend on tanks which fail in
bad years. In such aress, proper crop planning and a resort to improved agricultura
practices becomes difficult and in consequence yields are low. Adequacy and dependability
of supply thus become important congderations in fixing irrigation rates.  Where irrigation
rates are kept unduly low, irrigators are, apt to use water cardesdy and wastefully. On the
other hand, a high rate may be burdensome to the cultivator and may discourage him from
using avalable facilities. Such under-utilization results in less revenue to the Government
and lower production for the farmer. Therefore, on cands which are under-utilized, a
development rebate, which should be progressively reduced, would help to ensure fuller
utilization. Needless to say, there will always be some lag in the utilization of water during
the initid years after the completion of a project Water rates can, to some extent,
influence the cropping pattern in a project area. It is possble to discourage the growing of
a particular crop in an area by fixing a high water rate for it. Effective regulaion of
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cropping patterns through water rates, however, is not feesble. But even in fixing water
rates for the different crops, the state policy in respect of cropping needs to be kept in mind
because some crops consumes more water than others. The crops which consume more

water, are charged higher water rates than those that consume less water.

While fixing me appropriate rate, viz., the nature of the source, the duration
of supply, the nature of the crop and the quantum of water required by crops, should be
kept in mind (Government of Andhra Pradesh, 1973, P. 313). The committee
recommended, a reduction in the red burden of water from as much as 25% of gross
produce or hdf of the net produce to about 2.5% of the gross produce due to increase in
prices, increased profitability of irrigated crops and improving productivity, increasing cost

of construction, repair and maintenance of projects.

The system of irrigation water rates in various States of the country is as
diverse as the culture and the people. Rates have been fixed considering a number of
factors. Some times without any rationa and objective congderations, they arc seldom
revised. Magjor factors leading to variation of water rates are: geogragphica unit, sysem of
irrigation and crop and season, in dates like Uttar Pradesh, Punjab, Haryana, Ragjasthan,
Bihar, Gujarat and Tamil Nadu water rates are charged for actua aress irrigated under
different crops, the rates varying with crops, regions and projects.  In Orissa, there is a flat
water rate per acre of land within the cultivable command area of an irrigation work
payable to the gate Government for supply of water whether used or not from an irrigation
work (Central Water Commisson, 1992, P.20). In Andhra Pradesh and other southern
dates, consolidated wet assessment is levied on lands registered as wet. Water rates are not
being redized in Assam and Himachd Pradesh. In Nagdand and Meghaaya, there are no
irrigation rates a present. In Skkim, irrigation rates have not yet been findized. There is

thus, no uniform basis for irrigation charges in the country.



Rates for storage schemes are higher than those for flow or diverson
scheme.  Rates for lift irrigation from cands are generdly higher man flow rates if
arrangement for lifting is made by the government, but if the cultivators themsdves make
the arrangements for lifting water, the rates are lower than the flow rate. This is practised
in Haryana, Madhya Pradesh, Maharashtra, Punjab and Uttar Pradesh.

In generd, crop and season are two important factors in deciding the water
rate structure. Water requirements of the crop and variation in seesond availability of
water are then the guiding principles. However, there is condderéble diversty among
dates with regard to the weight given to them. Rates vary according to crop in dmogt dl
daies. Water rates are generdly higher for long-duration perennid crops such as sugar
cane, as compared to short-duration crops.  Sometimes the variation extends to the season
adso, as in Gujarat, Haryana, Maharashtra and Punjab, where different raes are charged
for the same crop in different seasons. In Bihar and West Bengd rates are uniform for al
crops in a given season, except for jute in hot weether in Bihar. In the Southern state as
e.g Tamil Nadu, the charge is levied according to the crop and season particularly for
older irrigation systems. There arc per-crop rates dso for new irrigation projects.

Some times rates are kept low in order to induce farmers to use irrigation.
Thisis prevaent in Gujarat, Madhya Pradesh, Orissaetc. Tower rates are charged in the
initid years of commissoning of projects in some states. Similarly, location of the project
isafactor in fixing alower water rate if it happens to be in a drought-prone or backward
area.

5.4.2 Assessment and Collection of Water Charges

Mechanisms for assessment and collection of revenue are diverse.
Asessmeant is generaly basad on areairrigated, except for Bihar, Orissa, and older sydans
of irrigation in Andhra Pradesh. Karnataka and Tamil Nadu, where the water rde is a pan
of land revenue. In Bihar and dso in some parts of West Bengd Orissa and Madhya
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Pradesh, agreement rates are prevalent. In Orissa a compulsory basic rae is charged for
rice in Kharif season from every cultivator whose land is served by the irrigation projects.
For other crops of Rabi season, per crop rates are collected.

Reasonability for asessment and collection of revenue is shared by
irrigation and revenue departments in the states, but there is no uniformity in this regard
amongs the states.

Table-5.7: STATE-WISEACCUMULATED ASSESSMENT INCLUDINGARREARS
AND COLLECTION OF REVENUE (RS. 10 MILLION)

Sate Period Asessment  Accumulated Assessment Collection Including
Arrears

Bihar 1984-85t0 1991-92 1025 321.2 57.7

Gujarat 198081 to 198990 | 90.8 3014 73.0

Haryana 1982-83t0 1991-92 1052 192.7 989

Madhya Pradesh| 1983-84t0 1991-92 1953 722.0 1373

Rajasthan 1982-83t0 1991-92 | 685 1133 636

Uttar Pradesh | 1980-81t0 199091 | 514.6 82138 4544

West Benedl 198081 t0 199091 302 1733 88

Source. Central Water Commission, 1992, P.21.

The accumulated assessments, including arrears and collections, for the
dates of Bihar, Gujarat, Haryana, Madhya Pradesh, Rajasthan, Uttar Pradesh and
West Bengd are given (see Table 5.7). They show that substantid amounts
reman unredized as arrears, and that collection fals short of even current
assesanantt in dl the dates.

5.4.3 Water Rates for Principle Crops:

The wide variety of sysems and norms followed at present in fixing
water charges lead to sharp variations in the levy from cand to cand in the same
date apart from lack of uniformity among dates.
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Given the heterogeneity of the system of water rates prevailing in different
dates, it is extremey difficult to make a meaningful comparison of the leves of rates
prevaling in those states. Strictly spesking, crop-wise rates cannot be compared in view of
the fact that there is additiona differentiation on the bess of the source of irrigation. While
some dates have adopted a smple system of charging water rates, others have adopted
complicated ones which depend upon the source of irrigation, the nature of crops grown
and the season of water supply (see Appendix V). There is a wide disparity in water rates
for principa crops under flow irrigation in various dates. In Gujarat, water rate ranges
from Rs234.16 to Rs332.00 per acre of sugarcane crop. The rate in Maharashtra is as
high (Rs100 to Rs700) as agang this. The prevailing water rate in dl other Sates is less
than Rs. 100.00 per acre except, Madhya Pradesh, Karnataka and West Bengd. In the case
of paddy, Madhya Pradesh, Maharashtra, West Bengd and Gujarat are charging the
highest water rates, (ie, Rs.79.00 to 197.67; Rs.26 to 300; Rs.50 to 96 and Rs.44 to 100
per acre of water rates respectively), wheress it is around Rs.95 to 75 in the mgority of
the gates including Andhra Pradesh. Orissa is has the lowest rate of Rs.15.6 t03.95 per
acre of paddy crop. Maharashtra has a charging rate of Rs. 72 to 120 per acre of cotton
which isthe highest in India. Madhya Pradesh, Gujarat and Uttar Pradesh are charging the
highest rates of Rs.98.84; Rs.44.00; and between 57.32 per acre of wheat respectively.

The water rate in Andhra Pradesh is fixed for wet and irrigated dry crop,
irrespective of crop-wise fixation of water rates. For a sngle wet crop in Andhra Pradesh
the rate per acre is between Rs60 - 40, whereas for 2nd and 3rd wet crop the rate per
acre is the same as in 14 wet crop. For the irrigated single dry crop, the rate per acre is
between Rs.40 - 20, wheress for the 2nd and 3rd irrigation dry crops, the rate per acre is
the same asin angle dry crop. For dufasal crop for 12 months period (i.e, Fedi Year) the
rate per acre is between Rs.120 - 80.

The prevafling water rates in respect of Paddy in Andhra Pradesh are lower
when compared to those in Maharashtra, Madhya Pradesh, West Bengd and Gujarat but



higher than those in Punjab and Haryana (see Appendix-V). However, it is important to
note that the exising water rate for paddy is higher in Andhra Pradesh than in Southern
States of Tamil Nadu, Karnataka and Kerda  In the case of sugarcane, Andhra Pradesh is
charging higher rates than Tamil Nadu,

It is dso important to note mat except Punjab, Kerala and Haryana dl the
dates have revised the water rates in the mid eighties. Many of the saes are not willing to

revise the water rates mainly owing to political reasons.

V
Water Rates in Andhra Pradesh

55.1 Water Rates in Andhra Area:

All cultivable lands in the Andhra area, are classfied and regitered in the
land revenue accounts under three heads, viz., wet, dry and manavari lands. Classfication
of lands was originaly made during the Revenue settlement operations on the bass of
conditions on ground a the time of satlement and were lidble to change during
re-settlement operations. The rate of assessment waspayableby the different categories of
wet lands for different crops in the different crop seesons (Government of Andhra
Pradesh, 1973, P.159). There are two categories of regisered wet lands, viz.,, sngle crop
wet lands, and double crop wet lands. Wet lands which in dl ordinary ssason have an
unfailing supply of water for one wet crop from a Government source of irrigation are
registered as dngle crop wet lands. The rate of assessment varies with the taram of the wet
land, and the settlement tract in which the land is Stuated and the dasdfication of the
source.

Wet lands, which in dl ordinary seesons have an unfailing supply of water
for two wet crops, are regisered as doule crop wet lands and are normally charged 11/2

times the gngle crop wet assessment are to be found only under dass | source.
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Irrigation cess or water rate is levied on dry lands for use of water for
irrigation from a Government source and for irrigation of a crop other man the first crop
on regidered sngle crop wet lands. In Revenue Palance, water rates are levied on
regisered dry lands are cdled Thiruva Jasthi' and the irrigation cess payable for irrigation
of second crop in a sngle crop wet land is known as Fadi Jasthi (Government of Andhra
Pradesh; 1973, P. 171). A sscond wet crop raised on such lands is ligble to an extra charge
which is ordinarily haf the wet assessment But when under any particular source of
irrigation or in any particular locdity a definite rate of charge has been prescribed for such
crops. Extra charge will be levied at that rate and not half the single crop assessment
Thiruva Jasthi, in addition to land assessment on lands dassed as dry when irrigated from
a Government source would be imposed.  Broadly spesking, the two systems for levying
separate water rate in the Andhra area are : The differentia water rate sysem and the fixed
water rate sysem which were mentioned in previoudy.

5.5.2 Water Rates in Telengana Area :

In (he Tdlangana area, dl cultivable lands arc dassfied and registered in the
land revenue accounts under three heads viz.,, dry, wet and garden. Wet ass=ssment is
levied on registered wet lands.  The rates are fixed as maximum wet rates for a group of
villages having identical conditions for the first crop. Wet lands arc dassfied as sngle first
crop wet (Ekfasda Abi), sngle second crop wet (Ekfasala Tabi), and double crop wet
(Dufasala-ae). Wet cultivation is compulsory in dl lands under flow irrigation sources,
Flow irrigation wet lands are classfied by settlement varioudy as sngle crop abi sngle
crop tabi or double crop ae (Government of Andhra Pradesh; 1973, P. 167). Abi crop ts
deemed to be the first crop and the tabi crop as the second crop. If flow irrigation water is
taken for double crop wet cultivation in a sngle crop wet land throughout the year full
double crop wet assessmernt is levied. In case of lands classfied as double crop wet lands,
full sngle crop wet assessment is levied for abi and haf the abi assessment for the tabi
crop. A differential water rate sysem more or less same as in the Andhra Areais in force
in Telangana area d<0 while charging a dry land for use of water from a source,
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5.5.3 Water Rates in Andhra Pradesh Since 1956 :
Resttlements were abandoned in Andhra in the year 1939 and in
Telangana in the year 1953 as a matter of state policy. Instead of revison of assessment on

wet and dry lands periodicdly through resettlements, theresfter, the rates of assessment
came to be revised from time to time.

At the time of formation of the State of Andhra Pradesh, the settlement or
resettlement rates, asthecasemay be. existing as Sandardized by the Act of 1952 where
the rates of assessment gpplicable in Telangana area were in force till the Government of
Andhra Pradesh enacted the Andhra Pradesh Land Revenue Additiond Assessment
(Government of Andhra Pradesh, No.168, dt31.01.1963). In <o far as the Andhra area of
the Andhra Pradesh was concerned, the assessments levied under resettlements continued
in force till 1956. Land assessmeantt of different settlement tracts, and digtricts having been
settled at different times the rates of assessment obtaining in different parts of Andhra area
where not uniform in its incidence in as much as the continuous rise in prices during the
period of resettlement had resulted in higher commutation rates being adopted in the case
of the didtricts resettled at a latter date than in the case of those sdttled earlier.  The result
was that the pitch of assessment varied widdy from digtrict to digtrict

Thus, in Andhra Pradesh, prior to 1986 land revenue was being levied on
both dry and wet lands at specific rates and the charge for use of water from a Government
source of irrigation was levied in the form of consolidated wet assessment, in respect of
lands registered as wet in revenue records.  As this rate was sad to notionaly comprise an
element of land revenue and a charge for water, no separate charge was required for single
crop wet land for raising first wet crop. For raising second or third wet crop on registered
sangle crop wet land and for irrigating a dry land, water cess was leviable, to respect of
unirrigated dry land, only basc land revenue was levied besdes land and locd cesses

The water sources were divided into the following five dases : perennid

rivers, tanks giving water for not less than 8 months, minor river channels and rainfed tanks
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giving water for 5 months and more, spring head and other channels giving water for 3
months and more and al irrigation under jungle streams with a precarious water supply as
well as rainfed tanks giving water for less than 3 months.

The rates which were gandardized in 1956 were enhanced in 1967 with

effect from 1¢ July 1962, in 1975 with effect from 1¢ July 1974 and in 1986 with effect
from 1g July 1986.

Subgtantid modifications for the beds rates and collection of water tax
have been made with effect from 1¢ Jury 1986 through the Andhra Pradesh Water Tax
Act, 1988. All lands, were regarded as dry and separate land revenue was abolished.

The Act dso contemplated recovery of water tax in respect of lands
irrigated by category | and category 1l sources only. For this purpose, dl major and
medium irrigation projects are to be regarded as category | while other government sources
which supply water for not less than 5 months in a year belong to category Il. Further,
water tax is chargegble with reference to the nature of wet crop, irrigated dry and dufasal
crop. The rates of water tax ranged from Rs.40 to Rs.120 in respect of lands irrigated by
category 1 sources and Rs. 20 to Rs.80 in respect of category Il sourccs 54.16 lakhs of
acres of land isirrigated by category 1 sources and 14.41 lakhs acres of land is irrigated by

category |i sources, while 15.85 lakhs acres are irrigated by sources supplying water for less
than 5 months.

The procedure of assessment of water tax is anadogous to that of land
revenue in vogue earlier. The basic record for computation is village account containing
details regarding survey number, extent of land, pattadar, nature of crop, source of
irrigation etc. The demand which is initidly worked out annualy by the Village
Adminigtrative Officer isfindly gpproved by the Jamabandi Officer. The tax is collected in
two insaments by the Village Adminigtrative Officer and remitted into the treasury. These
remittances are reconciled by the Manda Revenue Officer with the treasury figures.
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Table - 5.8: REASONS FOR VARIATION OF WATER TAX AND RECEIPTS AS ON
1994-95 (IN RS. LAKHYS)

REASON LOSS
1. Adoption of incorrect wet assessment rete 2821
2. Short levy of water tax due to incorrect categorizetion 16.07
3. Short assessment of water tax due to adoption of incorrect pre  revised rate 5503
4. Incorrect implementation of the provisons of the Andhra Pradesh Water 897

Tax Act, 1988

5. Incorrect grant of remission 8320
6. Water tax in terms of court's order was not correctly interpreted 9.61

7. Non-determination of water charges may result in non-recovery of royally 10950

inregpect of water suppliedfor non- irrigational use

Source: Government of Andhra Pradesh, 1996, No.2, P.81.

The reasons for large variation between budget estimates and actual receipts were
attributed by the department to re-introduction of Village Administration (see Table 5.8).
Nonetheless, the receipts recovered under Water Tax are very less when compared to
operation and maintenance costs.

VI
Conclusion

The irrigation policy of the British rulers was marked by an apparent change
in the methods of fixing of water rates. The British government had evolved a separate and
uniform sysem of charging the irrigation water to suit the newly emerging irrigation
environment. The uniform and fixed sysem prevaled in the initid sages of the British
rule. Later, the differential water rate sysems were introduced in 1909 and experimentation
was carried out for some years. Since it proved to be very complicated in practice, again
the fixed and uniform water rate sysem, with some modifications was re-introduced in
1931
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The approaches mentioned here involve radicd changes in the way the
irrigation sysems are organised and managed even as it requires users to pay substantiadly
higher prices for the water they use. Judging by the reported trend in revenues the impact
of these revisons on users of public irrigation systems has not been sgnificant nor have
they led to any improvement in the financid performance of these sygsems  These changes
are essentid and important congtituents of any effort to improve public finances generdly
and that of the State Government in particular.

There were severd systems of charging irrigation water in different parts of
the country during the British administration While the British tried to rationdise the high
water rates by searching for principles of fair returns to investment by both the government

and farmers, the present Independent India does not seem to have any rational economic

principles on which to determine low raes.
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APPENDIX-V-i

COMPARATIVE WATER RATES FOR PRINCIPAL

IRRIGATION IN DIFFERENT STATES (RS. PER ACRE)

CROPS UNDER FLOW

Sae Date of Rice ; Cotton Whesat Sugarcane
Endorsement
Andhra 1<t July 1986 Wet 60 to 40 i 60to040 60 to 40 60to40
Pradesh crop 1 crop
2nd or 3rd -do- -do- -do- -do-
Irrigated dry 1t 40t0 20 40t0 20 40t0 20 40t0 20
Crop
2nd or 3rd -do- -do- -do- -do-
Dufasal cropinfadi | 120to 80 120 t080 120to 80 120t0 SO
year
Assam
Bihar , ; -
Gujarat 15.06.1981 Kharif | 44to 50 40.00 44,00 332.00
(reclaimed Kharif)
Rabt 10to 16 80.00
Hot weather crops 100.00
Haryana Khexif 1975 | 29.60t0l19.77 1186t036 39.54
(different cands)
Other than Kharif 24.71tol1.86 24.71to 17.89 33.6t0 19.98
(different cands)
Himachal B
Pradesh
Karnataka 01.07.1985 3460t0 3954 2174 3054 14827
within 12 months
up to 18 months 222.40
| Kerda 01.07.1974 1¢ to 14.8t039.6 14810396
3rd crop
Madhya 1.10.1992K harif 79.00 69.19 9884 296.53
Pradesh
rabi 197.69 19769 (for
H.Y V)
Manipur and
Meghdaya
Maharashtra 1.7.1990Kharif 26to 36 7210 108 40t0 "0 400t0 700
(on agreement)
Ondemand 48 to 80
Rabi 72to0 120 72t0 120
Second Crop 22810 300
Hot wegther 1¢ 192 to 320
March
1 April 160to 240
Nagaland
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COrissa 24.09.1981 (for 156t03.95 2224 1285 4003
different classes of
irrigation works)

Punjab Kharif(1974) 19.28t019.52 1597 to 1300 5441t05.97 2669 to 27.13

(for

different canals)
other than Kharif

Rajasthan 01.04.1982 (for 9.88t03934 17.79t03658 12810 29.67 20.73t057.33
perennia channdls
in preand post 1952
cands

Skkim

and Tripura

Tamil Nadu Varied fromdidrict | 14.82t024.71 19.77t0 24.71 4.810 29.65
to didtrict 24.7

1

Uttar Pradesh | 01.07.1983 Class | 57.32 | 22.76 i 57.32 0D
Classl| 3459 11.86 i 3459 90 89
ClassllI 25.70 1791 25.70 47.20
Class IV 791 7.72 791 19.77

West Bengd | 19.05.1984 50 to 60 | 47.44 | 24.00 -

Source: Government of India, 1992, Appendixes.
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NOTES

1. Under the rayatwari system, dl landholdings are registered for revenue purposes
Every plot of land on which land revenue is payable is regigered in the name of an
individud who is respongble for the payment of the land revenue he is issued with a

document, a patta, describing the lands registered in his name. The man who pays the
revenue on the land in effect is its owner:

Under the raiyaiwari sysem every regisered holder of land is recognisd
as its proprietor and pays directly to Government. He is at liberty to sub-let his property,
or to transfer it by gift, sdle or mortgage. He cannot be gected by Government so long as
he pays the fixed assessment. The ryot, under this system, is virtualy a proprietor on a
gmple and perfect title, and has dl the benefits of a perpetud lease without its
responghilities, in as much as he can, a any time, throw up his lands, but can not be
gected s0 long as he pays his dues. he recaives assstance in difficult seesons, and is not
responsible for the payment of his neighbours.

If the pattadar defaulted on his land revenue, the Government sold as
much of his land as was enough to recover the dues. The pattadar was dlowed to
relinquish part or al of his land so that he would not be liable to pay the land revenue due
on it, provided, first, that he gpplied for permisson to do so early in the season so that the
land was avalable to others. Anyone could apply to take up unoccupied lands, though

mirasdars and resdents of the village were given first refusa (Dharma Kumar. 1975,
pp.230-231).
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CHAPTER-VI
PRODUCTIVITY, PRICES AND WATER RATES IN
ANDHRA PRADESH

|
Introduction

The supply of water to the farms is the chief service rendered by the government
when it condructs an irrigation project It might, therefore, be expected that the benefits of
this operation would be measured by me prices which the farmers would be willing to pay
for the supply of the water. To the extent that conditions are favourable for a good crop
with irrigation, it is likely mat a surplus of resources will be generated which benefit the
farmers, managers, the government, and the consuming public. Incomes are incressed,
increased resources are avalable, increased taxes can be generated, and increased food
grans are available at reasonable prices. Where irrigated agriculture is profitable for water
users, they have high stakes in the related activities and they would be willing to co-operate
in the improvement of their management practices. Also, managers can make credible
cam on government resources for sysems operdion and maintenance budgets, and
regimes would be readily willing to invest in their operation and maintenance (Uphoff. N,
et d., 1991, p.90). The profitability of irrigation encourages the farmers and government
to invest in its expanson and improvement. But there arc sirong reasons which preclude
s0 sample ameasure.  If the farmers had to pay as much for it as it was worth in terms of
additional output, there would be no incentive for them to engage in the long and
back-bresking task of bringing the irrigdble acreage into intengve cultivation. Thus, a
direct measure of the economic worth of the water supply could not be predicated on the
actual revenues, but rather on a hypothetical computation of the maximum amounts which
the farmers would be willing to pay if they were perfectly rational entrepreneurs (Eckgein,
Otto, 1958, P.197). There are two categories of direct farm benefits. Firdly, increased
family incomes including the home-grown products consumed by the family and the high
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level of other prerequistes such as the farm dwdlings. And secondly, the incressed cash
dlowances for the family in the form of living expenditures, the increesed cash income
after deduction of dl the production expenses. Thus the direct economic returns to
irrigation in India can be indexed by andysing the trends in the crop productivity, their
prices and their water rates. Therefore, the need for estimating the share of water rates in
the gross value of output generated by investment in irrigation in a secular period is worth

studying.

Because of lack of comparable data relating to the cogt of cultivation of al crops
and other details for the past years, it is felt mat it would be convenient to compare the
gross vaue of the yidds of rice per-acre measured by the annua average wholesde prices
prevailing at the chief market centres. There are some limitations of such etimates. Firdly,
the method of estimation implies shifting land out of rain-fed cultivation into irrigated
cultivation. Secondly, the aggregete data for the irrigated area used in this study had
covered wide range of gross irrigated area. These edimates indicate only the direct
production effects evaluated at domestic prices, and do not attempt to include additiona
benefits from employment and stimulation of other economic activities or other indirect
benefits. The productivity differential reflects the combined effects of irrigation, and
complementary inputs, such as technology, and farm labour on output per-acre. Thirdly,
rice isthe most important crop raised in the state accounting for more than 50% of the tota
cropped area and for more than 70% of the total irrigated areain 1989-90 (sec Table 6.1)
Thus, irrigated farming in the State is represented dmost by a angle crop, viz,, rice And
findly, the four ddta digtricts of East Godavari, West Godavari, Krishna and Guntur in
Coagta Andhra, Kurnool in Rayaaseema and Nizamabad in Telangana region have the
largest proportion of their irrigated area under the cands. Therefore, these dx didtricts
have been chosen for a study of the productivity, prices, and vaue of output of rice per
acre in relation to the incidence of water cess
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Table 6.1:- Didrict-wise total cropped Ares, total Area irrigated and area irrigated under
rice-1998-99

Source: Based on Season and Crop Report 1998-99. DES, Hyderabad.



Table 6.1:- Didrict-wise total cropped Ares, total Area irrigated and area irrigated under
rice-1998-99

Source: Based on Season and Crop Report, 1998-99, DES, Hyderabad.



Trends in Productivity

The benefits of irrigation are well recognised, particularly by the farmers
concerned. Reliable and timely water supplies enable fanners to get increased yidds from
the exidting crops. The yidds per-acre of rice generdly showed an upward trend over time
in the sampled rice-producing didtricts.  There were some differences in the yield esimates
of the ryots and those that were edimated from government experiments. For example, in
Tinnevely, in 1869, the yield estimates of ryots was 52 Madras messures, on the best black
loam grade of land wheress the yield estimates of government experiments was 50 Madras
measures. And the best red-sand soils according ryots edimates yielded 37 Madras
measures, whereas the yidds edimaes of government experiments was 40 Madras
measures(Government of Madras, dt.22.5.1869) (see Appendix VI - 1). To ascetan the
grain out-turn of the irrigated lands, paddy were taken as standard. The yield estimates
might dso have differed on account of extraordinary vicisstudes of seeson and barren
patches. Not only the yields but dso the cods were some times over estimated. For
example, the average produce of paddy per-acre was estimated in Krishna in 1869 at 2421
Ibs, (or 1099 kgs.) vaued a Rs.44 and 2574 lbs (or 1169 kgs.) of straw vaued a Rs. 12
and the total of Rs.56. Of this one-fourth was supposed to represent cost of cultivation
and after deducting land revenue and water charges of Rs.9, the fanner was left with a

clear profit of Rs.33.

The method of fixing the assessment and water rates may gppear to be dose
to redity. But much depends on the rdiability of the experiments. For example, in
Tinnevelly didrict, in 1869, the land ass=ssment was carried out on the bads of detaled
classfication of soils and their respective yields. Land was classfied into 25 dasses of wet
as wel as dry lands which were further grouped into 8 dasses The best black loan sal
was ranked at the top and the worst red- sand at the bottom (see Appendix VI - 1). In
order to edimae the yidd of irrigaed lands, 256 experiments were undertaken
(Government of Madras, dt.22.5.1869). The standard assessment was arrived a by raking
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hdf of the net produce as government share after deducting 10% for unprofitable aress.
Same kind of the assessment was followed for other digtricts ds0. The average assesament
was Rs.8.14 for the first wet crop, Rs. 5.06 for the sscond wet crop and Rs.1.06 for dry
crops. The water rates were Rs.3.53 for the first wet crop, Rs.2.64 for the sscond wet crop
of dass | works (see Appendixes - VI- 2 & 3). Therefore, the tota land assessment for
irrigated lands was around 25% of the gross produce a high % when compared to the
corresponding rates after Independence.

Table-6.2 : Productivity of paddy per-acre of some irrigated digtricts in the Madras
Presidency -1860-1909(in quintals)

Y ear Districts

East Godavari  West Godavari  Krishna Gnntur Kurnool
Crigind 2.00 200 100 4.00 350
Settlements
Re-settlements  4.60 4.60 4.60 4.70 4.40

Sour ce: Government of Andhra Pradesh, 1959, pp.85-309

Table- 6.3: Productivity of paddy per acre of someirrigated districtsin the Madras
Presidency-1918-1954(inquintals)

YEAR DISTRICTS
EAST WEST KRISHNA GUNTUR KURNOOL

GODAVARI GODAVARI
1918-19 9.1 86 8.2 7.3 N
1927-28 9.1 91 82 82 7.3
1939-40 8.0 7.4 6.6 82 7.1
1940-41 84 8.1 80 80 7.9
1942-43 81 86 7.4 7.0 5.8
194344 82 84 738 7.4 6.5
1945-46 7.7 6.8 7.4 7.8 61
1946-47 87 78 76 7.0 6.3
1947-48 86 84 7.4 74 6.7
1950-51 7.5 8.1 7.4 1 5.2
1953-54 91 9.1 8.2 8.2 6.5

Source: Government of Madras, Seeson and Crop Reports, Office of the Economic Advisor to
Government of Madras, for different years

Note Onelb- 04549, | kg-2.201b, 1 quinta - 2201bs, Collins. Gem English Dictionary (p.612), 1990.
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The productivity of rice per-acre (in quintals) in some sdected didricts of the Madras
Presdency increased between the year's 1860-1909(se Table 6.2). But later years (1918-
19 to 1946-47) it was dightly decreased(see Table 6.3). However, the generd productivity
except in the Kurnool digtrict did not decrease by 1953-54. There was a decline in rice
yield in Nizamabad Didrict i.e, from 1110 Ibs or 5.0 quintas per-acre during 192530 to
792 Ibs or 3.6 quintas per-acre in 1930-35. The yidd per-acre of rice increased Seadily
from quinquennium to quinquennium. Before the congruction of the Nizamsagar Project
there was no assured water supply and the yidd of rice fluctuated year to year. After the
Nizamsagar Cands came into operation the yied of rice increased congtantly. It increased
to 822 Ibs or (3.7 quintals per-acre) during 1935-36 to 1939-40. further to 952 Ibs or (4.3
quintals per-acre) during 1940-41 to 1944-45 while it was only 792 Ibs during 1930-31 to
1934-35 (e Table 6.4). Yiedds of dmost al crops in Nizamabad didtrict increased and
got dtabilised after Nizamsagar came into operation. Thus, the impact of irrigation on
yields per-acre particularly in case of rice was relevant.

Table 6.4 : Yidd per-acre of ricein Nizamabad Didtrict during the period 1925-26 to
1944-45

Years Yied in Quintas
1925-26 to 1929-30 50
1930-31 to 1934-35 36
193536 to 1939-40 3.7
1940-41 to 1944-45 43

Source: Agricultura Statigtics, Estimates and Yield of Principal Crops 1925-26 to 1944-45
(3 isues), H.E.H., the Nizam's Dominions, Hyderabad.
Note: Figures calculated for five years average.

Even though the productivity of rice declined between 1925 and 1945 in
Nizamabad, it increased by a large extent during the period 195556 to 199697 in the
deta areas of East Godavari, West Godavari, Guntur and Krishna digricts. The yidd of
rice per-acre incressed by 55%, 50%, 60% and 50% respectively in the above didricts,
while in Kurnool it was 54%. In Nizamabad it increased only 37% (see Table 6.5). (For
details s2 Appendix-V1-4). This trend was mosily influenced by irrigation facilities,
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Table 6.5 : Productivity of rice per-acre in quintals in some irrigated digricts of Andhra
Pradesh - 1955-56 and 199697

Y ear EastGodavari | WestGodavari | Krishna  Guntur  Kurnool — Nizamabad
1955-56 6.6 6.0 67 ! 60 i 56 45
1975-76 7.3 83 60 | 6.2 ! 63 7.7
199697 119 120 11.2 12.0 10.3 121

Source Based on data given in the Seeson and Crop Reports of Andhra State and
Andhra Pradesh and Statidticd Abstracts of Hyderabad State, for different years-D.E.S,
Hyderabad.

Note: This data are derived from three yearly moving averages taking 1954-55 as base
year, Onelb= 454 g, lk.g=2201b, 1 quinta = 220 Ibs. (Callins Gem English Dictionary
(p.612)).

There have been sgnificant variations in the productivity of rice over the past two
to three decades, except in the case of Nizamabad digtrict  Consequently, the gross vaue
of output of rice per acre rose enormoudy, under the impact of risng prices

There arc some limitations in the data on yidds including me non-availability of
separate figures of yield for delta and upland aress. Only the average didtrict yields arc
avalable. Thus the decrease in some years in the average yields of some of the ddta
digtricts might have occurred in the upland areas, while that of the delta area might have
remained relatively congtant

There had been dso an enormous increase in the generd price level in Andhra
Pradesh as well as in the country as awhole. Prices of commodities appear to have varied
greatly during the 19" century in different parts of the country owing to the difficulty of
communication and generd insecurity.

The old prices are, drictly spesking, not comparable with recent prices on account
of the variety of the measures in terms of which the prices were quoted in the old days and
the uncertanity asto their contents, but they neverthdess give a fairly correct generd idea
of the direction of changes that occurred.



Representing the average prices of the rice in the five years beginning with 1853
by 100, the average prices of paddy at the quinquennia periods had increased during the
period of 1861-1865 by 264 points and it decreased by 216 points by 1870-1874 period,
(see Table 6.6). Prices rose rapidly after 1853 till they reached their culmination in the five
years ending 1865, when they were two-and-a-haf timeswhat they were prior to 1853 and
twice as high as in the early years of the Century (Raghavaiyangar, S. 1893. pp. 58-59).
The causes of this sudden rise have been the gold discoveries of America and Audrdia in
1848 led to a large influx of gold into Europe, raising prices and cregting a demand for
Indian productions.

Table 6.6 : Average price at the quinquennia periods -1853 to 1888 in Madras Presidency

Grain Average for Five-years ending
Paddy 1853 1865 1874 1888
| | 100 264 216 234

The Indian Mutiny necesstated large remittances in slver for expenditure in India,
and the congtruction of public works especidly railways had the same effect. After 1870,
prices fell by about 20% from what they had been in 1865, but were neverthdess nearly
twice as high asin 1853 and 50% higher man in the earlier years of the Century.

There had been congderable fluctuations in the prices of agricultural commodities.
Its price system had the direct impact of the two Great wars and the depresson, Durmg
thefour year period before the commencement of the first world war in 1914, the retail
prices of rice were on the rise. It was a dear indication that crop conditions had heavy
bearing on prices of agricultura commodities The starting of war in the following year
had its repercusson on the price Stuation. It had its adverse effect on the balance of trade
of the State, huge quantities of agricultura (export) products remained unsold. In 1914-
17 prices dedlined compared to those of 1913, though crop conditions were good. War
time conditions thusin no way provide a boom to the cultivators nor to the State.



In spite of this generd fan in prices during the twenties, it would be interesting to
notice from the retail prices of rice, that compared to the pre-war levd, the prices during
1921-28 were dill much higher. This had mainly been due to the effects of the Post-War
inflation.

The onsat of the Great Depresson in 1929 and its continuation for a Sx year period
ending in 1934 wrought unprecedented havoc in the economic fortunes of the cultivating
masses in particular and others in genera.  The prices of agriculturd products went
crashing down from year to year throughout the period. The declining ranged from 50%

in respect of rice.

Pogt-depresson boom in productivity outstripping the demanding, and differential
effects of crop conditions were important factors that contributed for these price variations.

The outbreak of the Second World War darted the period of rising prices in 1939.
Excepting dight fall in 1941 and rather heavy in 1944-45, the rest of the period, both
during and after the war, was marked by a scene of ever-rising prices.

The price of Paddy in some irrigated districts of the Madras Presdency during the
period of 1918-1919 to 1946-47 had increased by 78% (see Table 6.7). For ddails see
Appendix VI-5, (1874-75 onwards). During the period of 1947-48 to 1969-70, it hed
increased by 16%. During the period of 1970-71 to 1979-80 it was increased by 53% and
in the period 1980-81 to 1996-97 it increased by 46%



Table 6.7 : Farm harvest prices of Paddy in some irrigated didricts of Andhra Pradesh,
1914-15 to 1953-54 and average wholesde prices of Rice in some irrigated didricts of
Andhra Pradesh, 1954-55 to 1996-97.

(Rs. per_quintal)
Year | East Godavari | West Godavari | Krishna  Guntur  Kurnool | Nizamabad
1914-15 417 454 [ 453! 6.05
192021 752 B 7.73 794! 848
1931-32 363 | 359 33 371! 432 6.70,
1944-45 8.74 848 859 ! 9.20 9.78 4.25
1969-70 72.00 76.90 6808 ! 7452 ; 61.00 59.08
1979-80 190.23 18550 1846! 18680 190.60 190.30
1996-97 461.80 466.60 41000 | 55280 520.10 47250

Source: Based on Statistical Adas of the Andhra State. Sesson and Crop Reports. D.E.S..
Hyderabad.

Thus, the prices and the yidld per unit of irrigated area have increased substantialy
because of the technologica improvements in agriculture, and especidly in the case of
paddy grown under assured irrigation conditions. Since assured irrigation is the bass for
the increased output there isjudtification for risng the water rates. Simultaneoudy, the
impact of risng commodity prices led to risng cods of production with risng prices of
other inputs like manures, seeds and labour.

Trends in Water Rates

The settlement department in me Madras Presdency was organised in 1856. The
initid settlement of the land revenue assessment was completed during the last quarter of
the 19th century. The old assessments had been excessve. A large extent of land often of
superior quality, had falen out of cultivation in consequence of the unequal pressure of
as=s9mants on the different dasses of soil (Raghavaiyangar, S, 1893, p. 186). It was to put
an end to this state of things that the government undertook the survey and re-assessment
of the cultivable lands throughout the Presdency. The object in view was two-fold, viz,
first to reduce heavy assessments and to fix a moderate tax on lands, secondly, to remove



the anomdies and inequdlities in the assessments and to adjust to some extent, the tax
levied on lands of different qudities with reference to ther relaive productive powers
(Raghavalyangar, S, 1893, p.187). There was no minimum Sze for fidds in Madras
Presdency but inconveniently smdl holdings of the same kind under certain conditions
were clubbed together (Baden-Powdl, BH. 1892 1990, p56). A share of the net
produce was to be consdered as the maximum gate charge eventudly fixed at one-half.
Grain assessment should be commuted in the money-value with reference to the average
prices & which grain had been showed by the ryots in view to taking account of the
fluctuations in prices.

The first sep was to divide the il into certain main dasses according to
the mechanica composition and chemica properties of the lands dedlt with, mere are 14
such dasses recognised by the settlement department. Each dass of ol was then sub
divided into some 3 to 5 "sorts' with reference to their degrees of fertility as ascertained by
an examination of the condtituents of the surface il and sub-s0il the total varieties of soils
dedlt with being 66. (Raghavalyangar, S.S., 1893, pp. 187-189). This was based on the
carefully formulated survey records.

The second gep was to ascertain the grain out-turn of the lands irrigated
and un-irrigated. For this purpose, certain prevailing dry crops in the case of dry lands
and paddy in the case of irrigated lands were taken as sandards, and the average out-turn,
in terms of these crops, of every variety of soill was ascertain by actual harvest experiments
conducted for a sies of years. From the average out-turn then ascertained a deducting
from it 15% to 25 % was made on account of extraordinary vicisstudes of seeson and
barren paiches. (Raghavalyangar, S.S., 1893, p. 190). This measure ssams to have been
assodaed with some arbitrariness.

The third step was to find out the money vaue of the grain out-turn. For
this purpose, the average of the market prices of stlandard crops in the months in which the
ryots old their produce for a number of years, generdly 20, was ascertained and deducted



from it 8% To 20% for cortege and merchants profits. The remainder was taken to
represent the ryots prices and the grain out-turn was converted into money at fins rate,
(Raghavaiyangar, S.S., 1893, p. 188). This too sometimes led to over-estimated.

The fourth process was to ascertain by actua enquiries the expenses of cultivation
for each kind of soil. The difference between the money vaue of the gran and the
cultivation expenses was taken as the net value of each kind of soil of which represented
the land tax and atable of rates was accordingly framed.

Thus, fair land in a good Stuation immediately adjoining the inhabited portion of
the village would be dassad in the first sort 'good’, while good land a a greet distance
would be dassed as 'moderate’. In case of irrigated lands their dassfication into 'sorts
aso was adjusted with reference to their facilities fur irrigation owing to their proximity or
otherwise to the irrigation source.

In theory, it was sought to be appropriated by way of wet assessment nearly 50% of
the net value of agricultural produce. But then, the eaborate procedures followed and the
liberal concessons alowed in the process of vauation of the produce reduced the effective
incidence of the land revenue including assessment to less than 1/4th to 1/6th of the gross
produce. For instance, the average price prevailing in 20 non-famine years preceding the
settlement was generdly adopted as the bass for cadculation. Since the prices adopted
were wholesale prices prevailing in market centres, a deduction of about 15% was allowed
from the wholesde prices towards profits of merchants, and another deduction of 10% to
25% was dlowed towards vicisstudes of the sseson.  The revenue both land amassment
and water charges under different dasses of irrigation works for the year 1886 were
andysd, for dass | and Il works, project-wise whereas for dass 1l and IV data were given
digrict-wise (Proceedings of Board of Revenue, dt.7.6 1886) (see Appendix VI-3). The
water charges were ranging from Rs.3.18 per acre in case of Godavari anicut to Rs. 6.57
in cae of Srivaikuntam anicut, in Class | works. The variations were not much in the
second crop water rates and dso in dry land assessment  Similar trends are observed in
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cae of other dasses of works. It can be noted that the average land assessment, and

rates higher for dass | works were higher than that of dass Il works. These high rates
aong with higher proportion of area covered under dass | works might be the reason for
the higher proportion of surplus revenues in dass | works. As far as dass Il works were
concerned the rates were the highest of dl the dasses of works and the area of coverage
was a0 higher than that of class Il works. The Imperia works dominate the dass IV
works both in terms of assessment and water rates.

It might be interesting to raise the question as to what was happening to these rates
over a period of time. The data avalable for the limited period of 189091 for dl the
works except dass Il (for which the data refer to the period 1861-62 to 1884-85) show
that were not many changes in water rates over the years in dl the dasses of works. From
(his one can infer that the 25 percent of the gross revenue as wetland assessment remained
the same. This is agpparent because in the context of constant technology one can be
certain that the changes in the average gross output would be margind. On the other hand,
one can expect even a hike in the proportion of wet assessment to gross value of output
because the areaunder irrigation fell.

Water rate for Godavari deltawas fixed at Rs. 3 an acre in 1861. It was raised to
Rs. 4in 1865 in G.O. No. 1006 dt. 12.5.1865. This was again rained to Rs. 5 per-acre in
G.O. No. 562, Revenue, dt. 2.8.1894. Since 1931, with the resettlement the rate has been
increased to Rs. 6.25 per acre. Subsequently, there was no revison in the water rates till
1956-57. Since then the project rate or water-rate was increased in sages by 25% in
1956-57 (Government of Andhra Pradesh, N0.982, dt27.05.1957), another by 25% in
1957-58 and another 50% in 1962-63 (G.O.N0.168, dt.31.01.1963) Further, it was
enhanced to Rs. 30 in 1975-76 (Government of Andhra Pradesh, No0.412, dt22 03.1975),
and in 198687 (Government of Andhra Pradesh, Act-11 of 1988, dt. 24.08.1989) a
uniform water rate was fixed which was enhanced to Rs 60(see Table-6.8) Mgor and
medium irrigation works were divided into category | and 1l. Any source of irrigation
coming under Mgor and Medium irrigation projects come under category-l  Sources



other than the magor and medium irrigation sources come under categoty-ll. The
Government of Andhra Pradesh had further enhanced the water rate through ordinance to
Rs. 200 in 14 Jury 1996 (Government Ordinance, dt01.07.1996)(see Tabk 6.8).

TABLE - 6.8: Water Rates per-acre in the Ddta Areas 1931-32 to 1996-97 (Category -1)

YEAR Rs.-PS.
Till 1931-32 500
1931-32 6.25
1956-57 7.50
1957-58 9.40
1962-63 1250 [
196566 1500
1975-76 30.00
198687 60.00
199697 20000

Source: 1. Based on datain the Government Orders, Revenue Department, Government
of Andhra Pradesh in different years.
2. Andhra Pradesh Irrigation Commission Report, 1973.

Note: Old denomination of prices- 192 pies = Rs.l, New denomination of prices- 12 paise
=1 anna, 16 annas = Rs.l, 100 paixe = Rsl

Almogt a gmilar trend is evident in the case of Kurnool district dso, in the case of which,
average oconolidated wet assessment has been taken for andyss. There was no
enhancement of the rates of wet assessment a the time resettlement and the average rate
per-acre for wet lands in Kurnool district was Rs.6.88 till 1955-56, when it was increased
by 1/2anna in a Rupee. The variaions in water rates when compared to other delta and
Nizamabad didricts, there was differential water rate sysem operated in Kurnool district

The rate was enhanced by 18 3/4% in 1956-57 and again by 18 3/4% (GO No 982,
8dt.27.05.1957), in 1957-58 and by 1962-63, the rate was doubted to Rs 14-20. which is
a0 me current average wet rate of assessment (G O No0.168. dt.31 01 1963) (see Table
6.9). Further, it was enhanced to 10% (i.e.; Rs.15), in the year 196566 and it was Rs.30
in 197576, (G.O.No.412, dt.22.03.1975). During the year, 1986-87, a uniform water
rate was fixed throughout the state (G.O.Act-11 of 1989, dt24.08 1989). Wet assessment
was abolished and water rate was Rs. 60. It was further enhanced to Rs. 200 (per acre ) in
199697 (Government Ordinance 01.07.1996) (per sngle wet crop under category-l)
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This enhancement was taken place owing to the mounting cogt of capitd for development
irrigation, which mentioned in the G.Os.

TABLE - 6.9: Average Rate of Assessment/\Water cess for wet lands in Kurnool
Digrict (Rs. Per Acre) 1955-56 to 199697

YEAR RS-PS
Till 195556 688
1955-56 790
1956-57 841
195758 10.00
1962-63 14.20
1965-66 15.00
1975-76 3000
1986-87 60.00
1996-97 20000

Source: 1. Based on data in the "Government Order's Revenue Department.  Government
of Andhra Pradesh.
2. Andhra Pradesh Irrigation Commission Report, 1973.
Note: Old denomination of prices - 192 pies = Rs.I, New denomination of prices- 12
pase = 1 anna, 16 annas = Rs.l, 100 pase = Rs.l.

For Nizamabad Didtrict dso average consolidated rates, have been consdered. At the time
of the formation of Andhra Pradesh the rates of land revenue were dready considerably
higher in the Telangana districts as compared to the remaining didricts of the state and
therefore, as part of the programme of rationdisation of land revenue assessment in the
gate, only a smdl enhancement of about 30% was effected in Nizamabad and other
Telangana didtricts as againgt 100% in wet assessment in the Andhra region (Government
of Madras, 1931; P.277). The average wet rale of assessment in Nizamabad district was
Rs.10.60 till 1952-53 when it was enhanced by one annain arupee, to Rs. 11. There after
the average rate was again enhanced to Rs. 14-24 in 1962-63 (sec Table 6 10) During the
year 1966-67, average rate was enhanced by 5% (i.e., Rs 15; and m the year 1975-76, it
was Rs. 30 enhancement (G.O.No0.412, dt.22.03.1975). Further in the year 1986-87
(G.O.Act 11 of 1988, dt.24.08.1989) a uniform rate was fixed insead of consolidated
asessment and it was enhanced to Rs.60. Further it was enhanced to Rs.200 - per acre



Table - 6.10: Average Wet Rate levied on the lands in Nizamabad Didrict (Per Acre)
1952-53 to 199697

YEAR RS-PS.
Till 195253 1040
1952-53 11.00
1962-63 1430
196667 1500
197576 30.00
198687 60.00
199697 200.00

Source: 1. Basad on data in the "Government Order's Revenue Department  Government
of Andhra Pradesh, Hyderabad, Andhra Pradesh.
2. Andhra Pradesh Irrigation Commisson Report, 1973,

Notee  Old denomination of pricess 192 pies = Rs.l, New denomination of prices 12
pae=1anna 16amnas=Rs 1, 10 pasxe=Rs. 1.

These differences were taking place (periodicd enhancement) because the government
clams that the water rate is chargesble only in respect of lands covered by the projects
coming under the per view of the Andhra Pradesh (Andhra ared) Irrigation Cess Act, 1865
and Andhra Pradesh (Telangana area) Irrigation Cess Act, 1357 Fash. The input cods
cannot remain condant. Beddes, the prices of agricultura produce aso incressed
condgderably. The relevant reason of enhancement of water rates exising on the
condderdtion that the maintenance cods of sources have gone up condderebly The
exiging rates those were fixed a decade ago.

Thus, there was a variation in water rates from protect to protect in different
digricts. In ddta didricts consolidated wet assessment was implemented. In - Kurnool
digrict, differential water rate sygdem was implemented. Nizamabad. was under the
domain of Nizam's till 1948. It was during the period 1986-87. onwards uniform rate
implemented throughout the state of Andhra Pradesh.
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Share of Water Rates in the Gross Value of Output

The proportion of Government assessment to the gross produce was esimated by
the sattlement cadculations a 6.3%, taking the vaue of the gross outturn a 50 crores of
rupees, and land revenue at 3.16 crores in Madias Presdency. They have excluded from
land revenue 1.37 (2.9%) crores as water charge and not forming part of land tax proper.
Including this the proportion was 9.2% (Raghavalyangar, 1893, pp.112-113). In thee
cdculaions, however, the outturn of favourably assessed inam lands and of zamindari
lands, which paid to government a samdler revenue man ryotwari lands, has been included

Taking the ryotwari lands done, the average rate of assessment for wet lands was
Rs5/- per acre and for dry lands Rs.l/- per acre and these rates are between one-fourth
and one-fifth and one-fourth and one-sixth respectively of the gross outturn according to
settlement calculations after deducting from the average outturn 16.66% in the case of wet
and 25% in the case of dry lands as dlowance for vicisstudes of season.

Table- 6.11: Statement showing the average yield, the cultivation expenses and the rent
per-acre in the Madras Presdency-1861 to 1880

ITEM DRY WET

RS. Ps Rs. Ps
Vaue of produce 8 1 25 43
Cultivation expenses 3 0 57
Water rate 1 20 ! 5 15
Former's profit 3 | 65 | 10 7

Ratio of water rate 1487% 20 08%

to the produce

Source: Based on S.S. Raghavaiyangar's Memorandum on the Progress of the Madras
Presdency: During the lag fifty years 1893, Appendixes - Table -3, P.cxlvii.

Note: Old denomination of pricess 192 pies = Rs.l, New denomindaion of pricess 12
pase = 1 ana, 16 annas = Rs.l, 100 pasc = Rs1.



The share of water rate to the grow vaue of output was around one-sixth in dry aress,
while in wet aress it was one-fifth. The ratio of water rate to the produce was 20.08% (see
Table 6.11). In the irrigated dry the ratio of water rate to the produce was 14.87%.

Table-6.12: Gross vaue of rice per acre (in Rs) in some irrigated digricts of Madras
Presdency -1918 to 1954.

Source: Derived from Tables 6.3 and 6.7 and Appendixes - VI - 4 and 5

The gross value of output during the period 191819 to 1953-54 in the digtricts East
Godavari West Godavari, Krishna, Guntur and Kurnool by 31.7%, 25.6%, 43% 38.5%
and 64.8% respectively (see Table 6.12). In Nizamabad didtrict, during the period. 1925-
26 to 1944-45, it was decreased by 1% due to severdy effected successve famines (see
Table 6.14).

Table-6.13:  Share of water rates (%) to Gross vaue of output of rice per-acre in some
irrigated didricts of Madras Presdency 1918 to 1954.

Source: Derived from Tables 6.8, 6.9, 6.10, and Appendix - VI - 6.



The Project water rate increased by 150% snce 1900 as agang a rise of 750% to
1000% in the gross value of output per acre. As aresult, the incidence of the project water
rate fell to less than even |/4th of its former levd in the ddta didricts The average wet
assessment of Kurnool didrict formed about 21% of me gross vaue of rice per acre
around the year 1900 (Government of Andhra Pradesh, 1973, pp.275-278). It is generdly
assumed that on an average, water charge conditute about 2/3rds of the consolidated wet
assessment Thus, the comparative incidence of average wet assessment in delta didtricts of
that time would have been of the order of 15% to 16%. The rdatively lower incidence,
despite higher rates of assessment, is attributable to higher yidds in the ddta region (see
Tables 6.12 and 6.13). By 1953-54, tile average water rate to gross vaue per acre in
Kurnool Didrict declined to 8.3% and it further fell to 4.8% by 196869 (see Tables 6.16
and 6.17) (For details see Appendixes VI - 6 and 7). During the year 1978-79, the average
water rate to gross value per acre of output of rice decreesed to 2.8% and in the year
198990, it was 1.8% (see Table 6.17). Whenever enhancement of water rate was taken
place, the share of water rate is fluctuating with gross value of output

The share of average wet rate in Nizamabad district was formed about 39.3% of
the gross value per acre in 1925-26 but it ultimately declined to 4.8% by 1968-69, owing to
increased output and prices. The condderable fal in the proportion of average land
revenue or water rate between 1944-45 and 1968-69 in Nizamabad district was not only
due to increase in the price levels and stagnation in the rates of assessment but dso due to a
significant increase in the productivity per acre following development of cultivation in the
Nizamsagar area (see Tables 6.15, 6.16 and 6.17). The average rate in relation to grow
value, further decreased 1985-86 by 1.3%. (see Table 6.17). This has increased by 35%
of gross vaue due to output enhancement of water rate in 1996-97 (i.e., Rs. 60 to Rs 200

per acre).
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Table 6.14 : Vaue of Gross Output of Rice per acre in Nizamabad Didrict 192526 to
1944-45

Years Gross Vaue of Output
(in Rs. per acre)
1925-26 to 1929-30 26.47
1930-31 to 1934-35 32.00
1935-36 to 193940 3040
194041 to 1944-45 25.37
Source: Computed from Tables 6.4 a0 see Appendix - VI-5.

Table 6.15 : Water rates as percentage of the Gross Vaue of output per acre of Rice in
Nizamabad Didrict (1925-26 to 1944-45).

Years

Share of Water Raes
in Gross Vaue of Output

1925-26 to 1929-30

3093

1930-31 to 1934-35

325

1935-36 to 193940

34.2

1940-41 to 1944-45

41.0

Source:

Computed from Tables 6.10 and 6.14.

Table 6.16 : Vaue of Gross Output of Rice per acre in some irrigated districts of Andhra
Pradesh, 1955-56 to 1996-97.

Year East Godavari  West Godavari  Krishna | Guntur ~ Kurnool ~ Nizamabad
1955-56 123.75 105.78 99.23 11064 92.4 360"
1965-66 288.00 313.00| 268.00 277.00| 33100 331.00
1975-76 1329.3 1189.8 977.4 957.5 028.2 1213.10!
1985-86 3154.2 3114.7 3381.2 | 3359.8 2412.9 2301.30
1996-97 5495.4 5599.2 4592.00 | 6633.60 5356.00 5717.30

Source: Computed from Tables Appendixes - 4 and 5.



Table 6.17. Water Rates as percentage of the Gross Vaue of output per acre of Rice
(1955-56 to 1996-97).

Y ear East Godavari | West Godavari | Krishna  Guntur  Kurnool — Nizamabad
1955-56 5.0 5.9 6.3 56 | 85 1 306
1960-61 124 9.8 17.7 127 i 159 139
1970-71 33 22 22 22 2.8 22
1980-81 15 14 16 19 | 24 17
1985-86 10 10 10 10 12 13
1996-97 3.6 36 4.6 30 3.7 35
Source : Computed from Appendix - VI-6 and Tables 6.8. 6.9 and 6.10.

In generd, water cess formed about 11% to 9% of the gross vaue of nice per acre
towards 1900, while it had come down to about 5% to 4% in ddta areas, and 8% in
Kurnool by 1953-54 (see Table 6.13). But, in Nizamabad Didrict it had increased from
39.3% to 41% during the period 1925-26 to 1944-45 (e Table 6.15).

As a consequence in the value per acre as compared to the water rate levied, water
rate further declined as a percentage of gross value to about 2% in dmost dl the digtricts
by 1971-72. Further, 1% leve in 1985-86 and 3.5% levd in 1996-97 (see Table 6.17).
(For details see Appendix VI-7). Gross Value of output per acre of rice increased through
out the period (1955-56 to 1996-97) by Rs. 100 to Rs. 5,400, whereas water rates
increased only Rs. 5 to Rs. 200 during period 1955-56 to 1996-97. Thus, the low water

rates in relation to gross vaue of output show the decreasing trend of water rates

Share of Water Rates in the Cost of Production

The cogt of cultivation of the crops varied from didrict to district depending
upon loca conditions prevailing and avallability of irrigation faclities. In early times the
cod of cultivation consst of cogt of initid preparatory for cultivation, manures, seeds and
sowing, cods of after cultivation, irrigation and harvesting expenses (Government of
Andhra Pradesh, 1959, pp. 130-155). During the settlement scheme reports of origind
and resettlements i.e. 1860 and 193L the cod of paddy per acre in East Godavri and

1%



West Godavari was Rs. 350 and Rs. 14. In Krishna Didrict during origind and
resettlement reports, it was Rs. 6.50 and Rs. 20. In Guntur it was Rs5.00 and Rs. 14.00.
In Kurnool Digrict, the cos of Paddy per acre was Rs 360 and Rs 12.25; while in
Nizamabad digtrict it was Rs. 14.60(sse Table 6.18).

The cogt of Paddy per acre in the year 1958, had increased tremendoudy in East
Godavari, West Godavari, Krishna, Guntur, Kurnool and Nizamabad by Rs. 175, Rs. 151.
Rs 120, Rs. 150, Rs 260, and Rs. 210 respectively(see Table 6.18). From 1970-71
onwards, the data on cog of cultivation has been collecting agricultura departments
sysematicdly dividing the Andhra Pradesh into Sx zones. Here, the data was shown the
average of 9x zones, Andhra Pradesh as a whole.

Table- 6.18 Cogt of Cultivation of Paddy (per-acre) in some irrigated districts of Andhra

Pradesh(in Rs.)
Year Didtricts
East Godavari | West Krishna Guntur Kurnool Nizamabad
Godavari
Origind 350 350 650 500 360
Settlements
Resettlements 14 14 | 20 14 12.25 1460
1958(DES) 175 i 151 | 120 150 260 210

Source: |.Raghavaingar,S S, 1893, Appendixes, Table-3
2. Government of Andhra Pradesh,1959, pp 130-55
3. Government of Andhra Pradesh. 1958. Statidicd AtlasD. E. S.
Hyderabad.

A number of cogt concepts such as cost Al, cogt A2, cos B and cost C have been
following in the andyds The concept of total cod is used as synonymous with cost C and
this includes the expenditure incurred on human labour (owned, exchanged and levied),
bullock labour (owned, exchanged and levied), seed (owned, exchanged and purchased,)
organic manure (owned and purchased), fertilizers, pedicides, land revenue, cesses and
taxes, irrigation charges, depreciation, interest on working capitd interest on fixed cepitd
rent paid for lessad-in land, imputed rental value of owned land, imputed vaue of family
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labour and others miscdlaneous expenditure. The cods of cultivation of paddy in one acre
has gone up by gx times between 1971-72 and 1989-90. The risng levds of yidds have
dowed the rise in codts per quintal of paddy rose less than twice while that per acre rose by
nearly three times. Increases in yields and gross vaue of output have occurred in the case
of irrigated crops. Cods of cultivation in the State have been higher than in other Sates
Irrespective of paddy it is higher than in Punjab and Uttar Pradesh.

Table 6.19: Water Rates as % of Cogs of Cultivation of Rice in Andhra Pradesh.

Source: From 1971-72 to 1983-84 data given in Cogt of Cultivation in Principal Crops -
1990 D.E.S, New Ddhi & from 1984-85 to 198990 data given in cog of
cultivation Cell, A.P.A.U., Rgendranagar, Hyderabad
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The per acre total cog of production of rice during the year 1971-72 was
Rs.597.70, while the water rate was Rs.15 per acre in the same year, which was 2,5% of
totd cos of production (see Table 6.17). From the period 1971-72 to 1976-77. the codt of
production and water rates per acre were increesing tremendoudy. During the period
1971-72 to 1976-77 the cog of production, and water rates per-acre incressed by 41% and
17% respectively. But during the period 1977-78 to 1938990 the total cogt of production
of Rice per-acre was increased to 66% while water rate decreased to 30%. It is dear from
the table 6.17 that the cogt of production increased by 5 times during the period 1970-71 to
1989-90. wheress the water rate share in the cog of production has been decressed to
25%.

When compared to value of gross output and cog of cultivation for wet crop, the
average value of produce per-acre of rice during the period 1861 to 1880 in Madras
Presdency was Rs. 25.43, while cultivation expenses was Rs. 9.57 (see Table 6.10)
Water rate was Rs. 5.15. From this farmer's profit went to Rs. 10.79. Findly, the ratio of
water rate to the produce was 20.1%. In the year 1970-71, the average value of gross
output per-acre of rice was Rs, 619, and cultivation expenses was Rs. 598, m this the
charge of water rate included. The farmer gained marginaly. The share of water rate
had come dragtically. In the year 1989-90, the average vaue of grow output per-acre of
rice was Rs. 3,905, and cod of cultivation was Rs. 3,211. In this water rate was Rs 60
only. Thus, the charge of water rate has been came down dragticaly, and the subsidy
element has gone up.

199



Vi

Conclusion

The benefits from irrigation are sgnificant though the economic rates of return
from irrigation are low. The productivity and prices of rice had increased to a large extent
in the sdlected didricts of East Godavari, West Godavari, Krishna, Guntur, Kurnool and
Nizamabad. Over time, theratio of water rate to gross value of output was 20,08% during
the period 1861-1880. It has been decreasing continuoudy; i.e. in 1918-19 it was around
10%, and in 1953-54 around 4%, it was 2.6% in 1970-71, and in 1995-96 it was near to

The gross value of output per-acre of rice increased throughout the period
by Rs. 100 to Rs. 5.400 (1955-56 to 1996-97). whereas water rates increased by only Rs.
5to Rs. 200 (1955-56 to 1996-97). Thus, the low water rates in relation to gross vaue of
output may be from the low assessment of water rates, while benefits are well recognised
owing to theirrigation development.

Gross Production and Productivity increesed, water rates too increased but their
proportion in the gross output had declined over the time period of 1854 to 1999. The
cost of cultivation had incressed as a percentage of the gross output leaving the farmer with
a declining margin of profits. However, the cog of irrigation did not increase as fast as the
costs of the other inputs. This implies that the subsdy clement in irrigation supply had
been increasing as though the Government wanted to compensate the farmer for the
increesng cods of other inputs or probably his inefficiency leading to the increased

demand for irrigation water under dl the major and minor projects.



NOTES:

1

The Irrigation Commisson (1992) had suggested that water rates should be
fixed a around 5% of gross income for food crops and 12% for cash crops.
At present, the actua gross receipts per acre of area irrigated by maor and
medium projects is barely 2% of the estimated gross output per acre of
irrigated area, and less than 4% of the difference between output per acre of
irrigated and unirrigated areas.  Since the gross receipts include saverd items
other than water charges and cessss levied on irrigated land-accounting for
about 27% of the totd receipts during the early 1980s In Andhra Pradesh,
during the year 1992-93, the items other than water charges and cesss levied
on irrigated land account for about 0.55% i.e, bdow 1% (Land Revenue
Drainage cess, other receipts from magor and medium, minor were Rs.7628
lakhs, while tota gross value of agricultural production was in Rs. 13,77,172
lakhs). When consdering items other than water charges and cesses levied on
irrigation land, the incidence of irrigation charges per se must be considerably
low (Government of India, 1992, pp.30-71).
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APPENDIX VI -1

GRADES OF LAND AND WATER RATES FOR PADDY (Per Acre) IN

TINNEVELLY DISTRICT: 1869

Grades of Land Yieds Vaue Expendi  Assessment Water % of
(Madras measures)  (Rs) ture (Rs) Rate Vdue
Farmers  Govt (Rs) (Rs)

Experi-

Mentd

formal
Best Black Loam 52 50 46 14 206 90 26
Good Black Loam 0 45 3015 13 17-15 80 26
Ordinary Black 3 40 27-8 12 158 70 25
Loam
Worg Black Loam 28 0 20-10 10 10-10 50 24
Inferior Black 0 35 24-1 1 131 60 25
Loam
Best Black Clay 40 27-8 12 158 70 25
Good Black Clay 0 K3 24-1 un 131 6-0 25
Ordinary Black 3l D 20-10 10 1010 50 24
Clay
Inferior Back Clay 0 25 17-3 8 93 40 23
Worg Black Clay 19 20 1312 6 7-12 38 25
Best Black Sand 3 40 27-8 12 158 7-0 25
Good Black Sand "0 3H 241 u 131 6-0 25
Ordinary Black 27 0 20-10 10 10-10 5-0 24
Sand
Inferior Black Sand 0 25 17-3 8 93 40 23
Worg Black Sand 18 20 1312 6 7-12 6-8 25
Best Red Loam 0 45 3015 13 17-15 80 26
Good Red Loam 3 40 27-8 12 158 7-0 25
Ordinary Red A 3H 24-1 1 131 6-0 25
Loam
Inferior Red Loam 0 0 20-10 10 10-10 50 24
Worst Red Loam 25 25 17-3 8 93 40 23
Best Red Sand 37 40 27-8 12 158 7-0 25
Good Red Sand 0 3 24-1 1 131 6-0 25
Ordinary Red Sand 27 0 20-10 10 1010 50 24
Inferior Red Sand 0 25 17-3 8 93 40 23
Worgt Red Sand 17 20 1312 6 7-12 38 25
Average 31 33 22-11 - - - -

Source: PBR, 22 May 1869.

Note: One 1b=0.454 Kg., IMM (Madras Measures)=2.53 Ibs, i.e, 1 M.M.=1.15 Kgs
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RATES OF ASSESSMENT OF LAND AND WATER: 1868-69

APPENDIX V-2

Didtrict Dry Rate Wet Rate Water Charge
Rs.-Ps. Rs.- Ps. Rs.-Ps.
Ganjam 1 3.65 211
Vizagapatnam 117 531 414
Godavari 228 751 523
Krishna 204 6.79 475
Nellore 157 5.00 337
Cuddappah 137 782 6.39
Bdlary 123 483 360 i
Kurnool 185 7.77 6.34
Madras 106 4.57 2.75
North Arcot 180 6.71 4.85
South Arcot 244 573 421
Tanjore 152 513 447
Trichinopally 186 483 389
Madurai 161 451 382
Tinnevely 161 10.76 10.01
Coimbatore 181 859 7.70
Nelgheries 109 248 2.25
Sdem 155 6.53 5.84
Malbar 204 308 196
Average 120 532 412

Source: PBR, 22 May 1869.

Note: Old denomination of prices - 192 pies = Re. 1., New denomination of prices - 12

pasa= 1 anng, 16 annas = Re.l.
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APPENDIX VI-3
CLASSES OF WORKS, LAND ASSESSMENT AND WATER CHARGES - 1886

Classes of Works Land assessment Water Charges
(per acre) Crop | Crop Il

Rs.-Ps. Rs.-Ps. Rs.-Ps.
CLASS | WORKS
Godavari Anicut 114 318 306
Krishna Anicut 0.00 336 258
Cauvery Anicut 132 374 2.38
Pennar Anicut 0.99 3.76 291
Sangam Anicut 115 407 249
Srivaikuntam Anicut 0.76 6.57 342
Average 116 353 264
CLASS Il WORKS
Polar Anicut 105 274 2.19
Chembakam Tank 100 314 259
Pelandorai Anicut 105 320 2.89
Madras Supply Irrigation 0.77 2.80 165
Extenson
Average 101 282 2.22
CLASS 1l WORKS
Vizagapatnam 0383 238 0.96
Kurnool 115 443 388
Chengulput 119 182 190
North Arcot 103 353 254
South Arcot 2.09 388 2.80
Tanjore 131 2.94 192
Tinnevelly 142 7.09 453
Coimbeatore 115 556 2.21
Chdam 091 2.15 153
AVERAGE 155 4.45 344
CLASS IV WORKS
Ganjam 144 192 2.20
Vizagapatnam 0.76 189 0.61
Godavari 100 195 330
Krishna 0.72 298 -
Nellore 083 362 2.22
Cuddappah 0.90 383 238
Anantapur 0.49 4.67 2.16
Bdlary 0.61 5.62 2.64
Kurnool 0.95 331 248
Chengulput 0.9 231 2.02
North Arcot 129 321 19%
South Arcot 161 3.66 342
Tanjore 0.85 213 200
Tirchinoply 121 283 179
Madurai 103 2.76 171
Tinnevelly 0.98 4.67 215
Coimbatore 136 3HA 2.27
Sdem 178 356 148
AVERAGE 109 315 205
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CLASS IV (MINOR)

Ganjam
Vizagapatnam
Godavari
Krishna
Nellor
Cuddappah
Anantapur
Bdlary
Kurnool
Chengulput
North Arcot
South Arcot
Tanjore
Tirchinoply
Madurai
Tinnevely
Coimbatore
Sdem
AVERAGE

114
0.62
0.65
119
0.98
0.70
0.37
0.56
082
0.95
123
0.96
104
0.88
113
081
087
129
101

132
304
165
4.26
327
308
386
318
324
2.08
310
336
170
208
223
424
339
280
2.76

111
165
258
317
200
177
204
132
250
188
189
270
190
178
142
2.04
197
101
168

Source: PBR, 7™ June 1886.



APPENDIX -VI - 4

Productivity of Rice in some Irrigated Digtricts of Andhra Pradesh,
1955-56 to 199697

(In quintas)

YEAR East Godavari West Godavari Krishna Guntur Kurood Nizamabad
195556 6.6 6.0 6.7 6.0 56 45
1936-37 74 56 64 54 51 45
1957-38 6.2 64 6.8 55 44 43
1958-59 6.1 6.2 76 6.4 39 7.7
1939-60 6.3 6.6 74 63 42 65
1960-61 6.4 78 46 64 49 6.3
1961-62 74 6.8 72 70 6.3 65
1962-63 6.7 6.1 6.2 5.6 17 4.4
196364 67 70 6.1 59 5.2 54
1964-65 73 72 74 68 64 6.7
1965-66 72 73 ! 6.7 6.8 6.2 82
1966-67 70 73 65 57 48 95
1967-68 6.2 71 6.3 65 56 81
196869 6.1 75 52 48 55 65
1969-70 47 6.1 52 45 46 72
1970-71 438 6.9 65 6.2 53 71
1971-72 64 7.7 6.6 6.9 6.2 58 |
197273 64 79 7.1 63 | 6.3 5.7
197374 71 81 6.8 64 58 59
197475 76 87 72 6.9 59 6.0
197576 73 83 6.0 6.2 6.3 7.7 |
197677 59 64 58 6.1 6.1 71
1977-78 83 89 43 53 42 76
1978-79 93 94 78 79 6.4 82
1979-80 87 100 7.2 75 70 75
198081 98 103 94 79 57 84
1981-82 99 107 93 81 6.4 95
1982-83 103 118 9.7 89 80 88
1983-84 101 116 88 9.2 83 80
1984-85 101 112 87 91 ! 8.0 78
198586 101 108 114 10.7 70 76
1986-87 9.0 70 114 9.2 8.2 6.1
1987-83 97 109 101 91 86 83
198389 101 9.3 104 99 86 9.1 |
1989-90 102 90 122 103 83 9.7
1990-91 8.2 95 109 130 9.7 9.8
1991-92 94 105 99 16 | 108 102
1992-93 107 120 114 122 98 8.1
1993-94 128 133 135 122 10.7 8.2
1994-95 105 129 117 108 88 9.3
1995-96 114 11 11 124 105 102
1996-97 119 120 12 120 103 121

Source: Based on data given in the Season and Crop Reports of Andhra State and
Andhra Pradesh and Statigtical Absracts of Hyderabad State, for different
years-D.E.S, Hyderabad.

Note: One Ib= 0.454 g.. 1k.g = 220 Ib, 1 quinta = 220 Ibs (Cdlins Gem English
Dictionary (p.612)).



APPENDIX - VI - 5
Farm harvest prices of Paddy in some irrigated districts of Andhra Pradesh, 1874-75
to 1953-54 and Average wholesale prices of Rice in some irrigated districts of Andhra
Pradesh, 1955-56 to 199697 (in Rs per-quintal)
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Source: 1) Based on data givenin the Statistical Atlas of the Andhra State from 1874-75 to
195051 1360 Fadi (1950-51), Bureau of Economics and Statidics
Government of Andhra Pradesh, Hyderbad.

2) For Nizamabad, datagiven in the Season and Crop Reports, 1943 (1352 Fadti),
Office of the Directorate of Statidics The Nizam's Dominions, Hyderabad
(Trices of grainsin Sears per C.S. Rupee).

3) From 195152 to 199697, Data given in the Seeson and Crop Reports of
different years of Andhra State, and Andhra Pradesh and Statisticd Abstracts
of Hyderabad State, D.E.S., Hyderabad.

Note: Onelb=0.454 gms,, 1 Kg.=2.201b., 1 quinta=220 to.



APPENDI X-VI-6

Value of Grass Output of Rice per-acre in some Irrigated Didricts

of Andhra Pradesh, 1955-56 to 1996-97
(in Rs. per-acre)

Sourcer: Computed from Appendixes VT-4&5
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APPENDIX -VI-7

Water Rates as percentage of the Graoss Vaue of output per-acre of Rice,
1955-56 to 1996-97

Source: Computed from Tables 6.8,6.9.6.10 and Appendix VI-6

211



CHAPTER - VII

SUBSIDIES IN IRRIGATION

Introduction

7.1.0 Some Concepts:

Subsidy is a payment made by the government or a private agency forming
a wedge between the price paid by consumers and the codts incurred by the producers such
that the price is less than the marginal cos. Government subsidies alter the distribution of
income in favour of a particular class of income recipients. Although subsidies are often
received by and paid by business, they ultimately affect the distribution of income among
individuals. Subsidies are typicaly rationalised as a means of achieving objectives other
than or in addition to the redistribution of income that is redised by other means. For
example, subsdies to domestic producers are rationaised as ameans of promoting domestic
employment. Another example is that government may subsidise wage rates by paying a
fraction of the cogt of living of particular classes of labour. The wage rate paid by the
employer does not increase with a wage subsidy as it does under a minimum wage law.
Instead, it may fal, asthe firms arc likely to increase rather than reduce unemployment
(Thomas F.Pogue and L.G.Sgoutz, 1978, p.73). Subsdies arc some Limes negative excise
or sdlestaxes. The net effects would be the substitution effects of the subsdies when an
increase in expenditure is contemplated. For ingtance, the effect would be to chegpen goods
relatively to leisure, and therefore, encourage more work in the subsidy case than in the
transfer payment case, assuming subgtitutability between goods and leisure (Prest Nabarr,
1985, pp.78-79). Genedly, if the revenue is rased in a given form-say a proportiona
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incometax, for simplicity-the combined effects of revenuerai sing and disbursement on work
incentives will depend on the condituents of government expenditure. As a fird
approximation, income effects win cancel out and so the net effect will depend on the extent
of subgtitution. When the expenditure sde substitution effects are important (eg. if the
revenue is used to subsidise wage goods as to increese the attractiveness of work at the
margin) the disincentive effect will be less than where they are not (eg., transfer payments
which are made irrespective of work effect). Exact picture depends upon the nature and
extent of the subsdies.

The 'new welfare economies assumed that mere is an accepted value
judgement that everybody is better off in one sodd dlate than another according to his tastes.
Then the first socid dtate is preferred to the second. An universally accepted ordering of
different possble welfare digtributions in any given sStuations is difficult. The vaue
judgement usually takes an egalitarian form. Rased on these valuejudgements, the subsidy
concept was underlined as to prevent the inequitable shift in real incometo adass, say, to
farmers. It was proposed that there should be imposed an excise tax on food, accompanied
by a per capita subsidy to consumers in the U.S.A (Arrow, K.J, (ed.)), 1972, p.166). Under
the assumption that the supply of agricultural productsis completely indagtic, the tax would
be absorbed by the farmers while the subsidy would have no subgtitution effects at the
margin, so the margina rate of substitution for any pair of commoditieswould be the same
for dl consumers and hence the first value judgement would be fulfilled. The taxes and
subsidies perform a purely distributive function and can be so arranged as to restore the
status quo ante as near as possible, though the payment of a per capita subsidy implies a
certain equalising effect. Subsidies and taxes are in conflict with the established norm of
covering total cods (Little, IM.D, 1957, p.208). Therefore, subsidies and taxes payment are
subject to wide public discusson. Any payments for the purpose of gpproximating to the
optimum conditions, may often be a better guide man pure welfare theory in deciding
whether a change would satisfy our criterion of desirability.
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In order to promote maximum socia satisfaction, Marshal coupled
margina-utility and demand curve with the theories of long-run supply to determine whether
the government could subsidise industries to improve welfare. Marshal conddered the
welfare effects of subsidies on industries characterised by decreasing, increesng and
congtant long-run supply functions (Marshdl, A., 1920, pp.450-490). Marshdl consdered
the effects of subsidising on increasing-cost industry in graphica terms (see Figure 7.1).
Marshdl concluded that subsidisation of an increasing cost industry would cause a reduction

inwelfare.

Assuming that SS1 is the originad supply curve and that price and quantity
are origindly OC and Oh, respectively. Should government subsidise the industry in the
amount TA (or aE) per unit, the supply function would shift rightward toward SSI,
increasing equilibrium output and price to OH and OC. The total amount of the subsidy
required will bethe unit amount TA multiplied by the new equilibrium quantity produced
OH (or CA). Itisequivdent to the area CRTA Consumers surplus increases by Cc aA when
output increases from Oh to OH Theincrease in consumers surplusis clearly less than the
total subsidy. Marshdl thus demonstrated that - on utility grounds, at least - increasing cost
industries should not be subsidised in order to increase welfare.

Marshall argued that on theoretica grounds decreasing cogt industries should
be subsidised in order to promote maximum wellbeing (see Fg. 7.2). Assume that the
original industry supply and demand functions are DD1 and sd, establishing price Oc and
output oh. If the government decided to subsidise the industry in order to increase tota
output to OH, then the subsidy required for the effect would equal TA (or aE) per unit of
output This supply curve will not, in effect shift downward to SSI and at the new
equilibrium OH would be produced at price OC. Consumers surplus increases from eDa (at
output oh) to CDA (at output OH), an increese of CcaA. The total subsidy as in the
increasing cogt is equd to the per unit amount of TA multiplied by the number of units sold.
OH (=CA), or atotal subsidy equd to area CRTA, For the subsidy to create an increasing
welfare, it is necessary that the increase in consumers surplus CcaA be greater than the
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government's subsidy CRTA. Marshall then demondtrated that welfare could be improved
by subsidising decreasng cost industries.

Congtant cogt indudtries, of kind, were to be neither taxed nor subddised.
Given Marshall's assumptions, it is demonstrated that welfare would decline if either policy
were enacted on industries of constant cogts.

Later, Pigou expanded this idea and proposed a neo-classcal Marshdlian
solution.  In the context of possibility of market failure, the margina socid cods in the case
of externdities exceed the margina private codsts to the externaddlities involving firm (Pigou.
A.C., 1962, pp.575-700). Subsidy is method of addressing market failure. And it causes an

expanded role for government, in the form of legidative or regulatory action.

7.1.1 Subsidy: Public Goods and Private Goods:

Government subsidies may be defined as the difference between the cost
of delivering various publicly provided goods or services and the recoveries arising from
such ddiveries (Smal and Carruthers 1991, pp.143-44). However, a number of
qualifications and adjustments must be introduced before this concept can be applied to

measuresubsidies.

The subsidy concept is necessary in order to frame the interface between the
government budget and public enterprises. So the difference between financial assistance
extended to such enterprises and the returns which government receives from them is
included in the measurement of the volume of subsidies flowing through the government
budget (Sudipto Mundle and GovindaRao, 1991; P. 1157). Thewiderange of general socia
and the economic services offered by the government of India at the centre and in the states
can, for analytical purposes, be classified into three broad groups, viz., are public goods,
private goods and merit goods. Public goods and services are characterized by non-rivalry
and non-exeludability. and no externality. A commodity or service which if supplied to one
person can be made available to others at no extracost A public good isthus sad to exhibit
non-rival consumption - one person's consumption of the good does not reduce its
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availability toany oneelse. Non-excludability, isthat if the good isprovided the producer
is unable to prevent anyone from consuming it (Musgrave, 1959,pp.42-43). This
characteristic prevents private markets from functioning snce a sdler would be unable to
ensure that only those individuals who paid for the goods could obtain it  Since the goods
could be obtained without payments no one would be willing to pay for it Where
consumption is non-rival, the charging of a price for the good or service is in terms of the
Pareto principle! inefficient. This is so because adding an extra unit of consumption
provides a benefit to the consumer without imposing any cods, while the charging of aprice
would prevent some consumption from taking place, thus causng a net loss of satisfaction
or utility.

Private goods are characterised by rivalry, excludability and no externdity.

The first condition means that one person's consumption of the good reduces the quantity

available to others. Excludability by the producer means that the producer can restrict use

of the product to those consumers who are willing to pay for it(Musgrave,1959,pp.42-43).

Exclusion by the consumer means that the consumer is not forced to consume the goods.

Where goods display these characteritics, free exchange is possible and markets can
operate.

Goods which are characterized by rivalry, excludability and varying degrees
of externdities, are caled merit goods In the case of such goods it is argued that consumer
sovereignty does not hold and that if consumers are unwilling to purchase 'adequate
quantities of such goods, they should be compelled or encouraged to do so. Of these, the
concept of subsidy is properly applicable only to the last two. In the case of pure public
goods, from the theory of pubic expenditure, pricing rules can not in fact be applied because
of the free rider problem.  For this, an dternative method is that voting mechanism of near
unanimity, choosing between alternative proposals aong with associated tax prices, could
lead to fairly efficient outcomes.

Public owned utilities have financial advantages which make it impossble
to determine their relative economic merits by their rate structure with privately owned
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utilities. Thelower financial burden alowspublicirrigationto provide at the same economic
cod to <l for less than private irrigation.  This publicly provided subsidy combines three
different elements Producers, dlocative and distributive subgdies (see Figure 7.3). OY be
the quantity of some service which is publicly provided, Y B the actua cog per unit, YD the
efficient cost per unit and EF the curve of per unit recoveries. XX isthe demand curve for
the service. The rectangle ABHG measures the tota volume of subsidy actuadly required in
order to ensure that the market absorbs OY quantity of this publicly provided sarvice if the
market clearing quantity OY is consdered socidly inadequate. However, ABHG has two
components, i.e,, anecessary dement CDHG which is a genuine adlocative subsidy and an
additional clement ABDC paid to supplies to cover their inefficiency. Findly, thereis a
subsidy element GHFE which need not have been paid to support consumption level OY
given the state of demand, this is a pure didtributive subsidy. Thus, a measure of subsidy
which conceptudly corresponds to the rectangle ABFE, combines a producer's subsidy, the
allocative subsidy and adistributive subsidy.

Such payments have a number of possble objectives. The first objective is
atransfer of income from tax payers to producers or consumers of aparticular good, i.e, a
payment made to anindividual (usualy by a government body) which does not form part of
any exchange of goods or services. Such transfer payment is part of the process of
redistribution of an economy's output; for example, rasing farmers incomes. The second
objectiveis to influence the behaviour of producers or consumers via the mechanism of the
elasticity of supply or demand, i.e., ameasure of the percentage change in one variable in
respect of a percentage change in another variable. The third objective isto keep the prices
of certain goods tow and stable. This occurs if price controls are holding down prices when
genera inflationary tendencies are present in the economy. This is an anti-inflation policy
(Pearce, W.David, 1986, P406). Thus, while the subsdy can dlow the government's total
budget to be larger than the amount that it collected from the user fees, the amounts collected
from the users must contribute, at the margin, to the sze of the government's budget This
point may be clarified by some examples. Fixed percentage of new investment costs and
subsdized by the government, subsidies are based on a matching formula, and subsidies are
designed to meet budget shortfals. The purpose of deriving discount rates and conducting
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benefit-cost analysisisthe efficient and socially desirabl e allocation of resources between
private and government uses and within the government sector as well The same ends
require that user charges be imposed to confront the beneficiaries with the cost of selected
goods and services provided by the government This is desirable for three reasons Firdly,
it is equitable. Secondly, the demand response to such levies provides an indication of me
optimum amounts of facilities or services And findly, if the assessed cods of furnishing
additional capacity or services are borne by those who demand it the charges act as a
rationing device, limiting demand and encouraging use of the economicaly more efficient
aternatives. In other words, when government is cast in the role of being a provider of
private-type goods or services, its am should be to duplicate a free-market mechanism,
goods and services being produced only if consumers are willing to pay the full supply price.
When this is not done, government programmes that support high-cost facilities tend to over
expand, since there is no effective condraint on the demand for their services. This
represents a misallocation of resources in that reallocation might yield ahigher degree of
socid welfare (Gary Fromm and Paul Taubman, 1973, pp.46-47). Nonetheless, failing to
adhere to a gtrict user benefit - charge relationship may bejustifiable if by so doing greater
over-al public satisfactions can be provided to exist and to be redlisable. For instance, when
users are unwilling or unable to pay the supply price of the goods or services and large
externa effects can be regped, the government may find it desirable to provide a subsidy
equd to the difference between the supply and demand prices if this is less than the value
of the external effects.

As the difference between the project revenues and project cos must be
recovered from other tax sources, low rates shift the financial burden from the irrigation user
to thetax payer. This suggests a net income transfer from other regions to the one in which
the project is undertaken (Krutilla and Eckstein, 1958, P.263) (sein Figure 7.4). At afair
market price, water use will be at apoint "d". If the subsdisad public water lowers the price
to point "b", area A represents the net income redistribution to consumers paid for any
increased taxes. AreaB aso must be paid for by increased taxes and represents the cost of
producing the additional water in excess of the value redised by the consumer. The low
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public water rates thus cause a net reduction in national income amounting to area B. It Sate
regulation of public utilities does not overcome monopoligtic pricing the net loss in nationa
income will be represented by area "c'. Thus, public preference clauses discourage
economic efficiency by establishing some criteriafor sdle other than the value of the water

to the consumer.

Varieties of Subsidies

7.2.1 Wage Subsidies:

In a community in which wage rates are everywhere adjusted to the
conditions of demand and supply, so that no wage-rates are un-economically high and there
is no unemployment beyond what is necessary to dlow adjustmentsto be made to industrial
fluctuations, for the state to subsidise wagesin particular industriesmust, in genera, worsen
the distribution of productive resources and damage the nationa dividend. A policy of wage
subsidies applied to dl industries would not necessarily damage the distribution of
productive resources, but it could not improve this distribution. Though in some
circumstances it might increase the dividend, it would probably only do so at the cost of
causing too much work to be done, and therefore, in a manner it is injurious, and not
beneficial, to economic welfare (Figou, A.C, 1962, P.699). In the Pigouen sense, the
concept is analysed, as there are two factors of production: capital and labour. Labour is
available in plenty at the prevalling wage rate. The stock of capita is given as an initid
condition. It is a market economy. The employment-oriented planning under these
circumstances can do two things. Oneisto reduce the wage rate, or the other is to increase
the stock of capita over time. A fall in wage rate would make the technique of production
more labour intensve, and hence, alarger volume of labour would find job. On the other
hand, an increase in the sock of capita goods would alow larger absorption of Iabour, even
if the technical co-efficient is fixed. The god of full employment remains elusive for two
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practical reasons. If the wage rate is aready too low; it can not be depressed any further.
Besides, the stock of capital goods can not be adequately augmented because of the scarcity
of consumer goods with which the workers to be engaged in proposed capita projects are
fed. Two escape routes have been suggested here. The rura economy, in generd, it is
argued, is not capitdigt, but feudal in its mode of production, where wage paying
employment israre. Full employment can be attained in such astuation if ashare-cropping
type of arrangement in distribution of income is agreed upon (Georgescu Roegen. 1960,
pp. 1-40). According to the other study, the problem arising out of the scarcity of consumer
goods for congtruction of capital goods can be circumvented if the relevant workers are
persuaded to accept, in lieu of wage, a sort of deferred payment in the form of partia
ownership of theassets to be created by the collective effort (Chakravarty. S. 1975, pp. 1-11).
Of the two proposed solutions, the first one is a non-gtarter so long as the wage rate is
aready at the level of subsstence. Asfor the second one, it cdls for a fundamental change
in the concept and practice of ownership right to property which isnot asimple economics.

Congder a smple situation (see Figure 7.5). In the figure the amount of
cultivated land is given. It can be cropped twice. PP is the curve of margina productivity
of labour engaged during the first crop. The curve dopes down, for land is heterogeneous
; land is cultivated in a descending order of fertility. Labour co-efficient per unit of land is
fixed. OL isthe tota supply of labour, which is homogeneous, available at wage rate OA.
Theinitid equilibriumis a E where thereis full employment of labour and land. In short,
the agricultural sector has ¥ uil 1 employment during the season of thefirst crop. QQ isthe
marginal productivity of labour during the second crop. The wage rate being OA, the
employment in this season is OK, and the corresponding cropping intensity is OK OL.
Unemployment in this season is measured by KL, and the problem is essentially to get rid
of it by increasing the intensity of cropping.

One gtraightforward way of doing so is to give wage subsidy to the farmers,
to the tune of FEB, which is the deficit they would incur if they employ the additiona
volume of labour KL. The exact mechanism of administering the subsidy so as to ensure the

corresponding employment is a separate matter.

220






Another way of resolving the unemployment problem could be as follows.
It involves two steps. One step is to employ al or part of KL to construct some capitd
goods, irrigation channels, wells, organic fertilizers, etc. With those assts in hand, then, the
margina productivity curve QQ shifts up to RR. The other step is that, in a market
economy, accordingly, employment during the second crop season would tend to be OM;
but it can be stretched to OL if awage subsidy by the amount of GEC is given to the farmers.

There are two dternative ways of having full employment inthe agricultural
sector. Under the first dternative the output was OQBL, as against ORCL in the other. One
can choose that combination of subsidies and output which minimizes the average subsidy
per unit of output, subject to full employment. It would involve a particular amount of
subsidy to construct durable assets with rural labour, and a particular amount of subsdy to
cultivate the land for raising a second crop. Any deviation from this mix would create an
imbalance. But areas where the presence of excess capacity (such as irrigation) the amount
of subsidy should be narrowed due to fiscal imbalances. Hence, subject to qualifications, in
a community, in which apart from subsidies, rates of wages would be everywhere adjusted
to the conditions of demand and supply. So the policy of subsdy is likely not justifiable. In
publicly invested sectors like irrigation, subsidies are not as much hedlthier as possble. But
in redity, due to market distortions, subsidies play akey role in the distribution of national
dividend.

7.2.2 Subsidies and Irrigation Sector:

Subsdies play a crucid role in stimulating development of any country
through increased agricultural production, employment and investment. They are advanced
either to promote the use of new inputs or to transfer income in favour of farming
community (Gulati and Sharma, 199%5. P. A-94). Govemments may pay much higher prices
for the agricultura products than what the farmers can obtain under free market
environment Higher prices for farm products can be provided mainly by insulating the
domestic markets from the world economy through a redtrictive trade policy. On the other
hand, vital inputs like fertilizers, irrigation water, credit and electricity used in  the
agricultural sector can be supplied to the fanners at prices below the open market prices.
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The prices of these inputs, therefore, do not reflect their true vaue, i.e, the
real cost of supplying these inputs. These are some reasons for which subsdies on inputs are
normally preferred. Benefits of government expenditure can be derived by me fanners only
in proportion to their use of inputs. Input subsdization dso avoids risng food and raw
material prices (Gulati and Sharma, 1995, P. A-94), thus avoiding tie plausible adverse effect
on growing industrial sector, or on the large mass of poor Irving in the developing countries.

Costs of input subsidies have to be evaluated against the loss of potentia
benefit if the same amount was invested in creating productive potentiad of agriculture. It
is argued that incentives like subsidies arc short-term measures and they are not meant to be
substitutesfor thelong-term measuresin socid and physicd infrastructures which aone can
ensure the viability of the new technology. Even in the short-term, a sharp rise in subsidies
may cut into the resources available for productive investments and this is what seems to
have happened in the Indian context (Gulati and Sharma; 1995, P. 95). Input subsidies are
cutting into the resources which could have been invested in generating new productive
potentids. This is because in a country like India where resources are limited, the
achievement of any particular objective usualy comes at the expense of other competing
objectives. A major chunk of the incresse in resource flowing is being diverted to meet the
expenditures originating from high input subsidies rather than making investment in
agriculture.  The recovery ratio is low when compared to expenditures incurred to a
particular sector.

Subsdies onirrigation are generdly viewed on the assumption that these are
temporary measures and would be withdrawn once the objectives are achieved. But the past
Indian experience clearly shows that it becomes increasingly difficult to reduce or abandon
subsidies. In fact, there is nothing wrong with subsdies if they are well targeted and reach
the intended beneficiaries and have a definite time-frame for their termination. But when
the subsidies are appropriated by a few well developed regions and better off sections of the
farming community it leads to distortions. And aso these subsidies digtort the choice of
commodities and choice of techniques for esch commodity leading to inefficient cropping
pattern etc,.
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Considering the fact that there are implicit and explicit input subsidiesin
Indian agriculture, this could be worked out from the farmer's point of view, from the view
point of the input supplying agencies and from the societies point view (Gulati and Sharma,
1995, p. A-95). From the viewpoint of the fanner, who is a user of inputs, the subsidy could
be defined as the difference between what heiswilling to pay for it and what he is actualy
paying. Inthis case the maximum that afarmer would be willing to pay would be equd to
the margina value product of input use. From the viewpoint of input supplying agencies,
the subsidy could be defined as the difference between the cost of supplying these inputs and
revenue received from the farmers. And from the society viewpoint, subsidy could be
defined as the difference between true resource cost of supplying inputs measured a shadow
prices and what the farmers actually pay for it (Chakravarty, 1987, P.77). Here, subsidy
may be defined as the difference between the cost of supplying a particular input and the
recoveries from supplies. While the agricultura sector has progpered in many states and has
created alarge class of prosperous farmers, there is hardly any attempt at rai sing resources

through direct taxation, but receive significant subsdies.

If
Subsidies: A CrossCountryView

The subsidy issuein the world hasrisen especidly under the Uruguay Round
of GATT negotiations. Modlly, the distortions in world trade of agricultural commodities
had arisen because of direct and indirect subsidies provided by severa governments. The
digtortions are reflected in the 'unreal’ level and behaviour of world prices of agricultural
commodities. These are often transmitted to production baskets of different countries, as
they produce commodities againgt the logic of comparative advantage. It leads to huge
efficiency losses. All mgor country groups were responsible for the subsidies/digtortions
present in the world today.

There arc different ways of subsdizing cultivators through government
intervention. The common way of subsdies is through a set of domestic and external

policies that dlow domestic cultivators to receive much higher prices for their outputs than



would have been possible under a free-trade scenario. This set would include domestic
support price policies, tariffs, quotas, export enhancement programmes, price stabilization
measures and import licensing as well as candizing of policies related to external trade. If
these policies push domestic price higher than the corresponding border reference prices,
then the cultivators are 'protected’, or implicitly ' subsdized. On the contrary, if domestic
prices are lower than they would be under a free-trade scenario, cultivators are deemed to
be 'disprotected’ or ‘taxed. The second way of subsidiesto cultivators is by providing them
input prices below their cost of supply (import-export parity price in case of tradable, cogt
of production in case of non-tradable), or at prices that are lower than that being charged
from other consumers of the same product (particularly in case of non-tradable) (Gulati and
Sharma, 1995, pp.106-109). Examples would be the subsidies in dectricity, credit,
fertilizers, trangport and irrigation. The third way would be to provide direct payments to
cultivators to produce through deficiency, diverson and disaster payments and marketing
loans. World agriculture is subsidized to the nine of 18% of its value. Producers subsidy
equivaent stretches from 54.5% in Columbiato 72.5% in Japan (see table 7.1).

TABLE- 7.1: DEGREE OF STATE SUPPORT MAJOR COUNTRY GROUPS(AVERAGEFOR 1982-87)

Country Producers Subsidy | Share In Vaue
Equivaents (%) Production (%)

United States 26.17 18.74

Japan 72.50 6.43

EC-10 37.00 19.08

Cairnsgroup 1411 8.40

Developing group 26.91 24.02

Less developed group -25.04 2334

All 184 ! 100.00

Total value of production (in $ 532

billions)

Source: Rased on Gulati and Sharma, 1995, p. 109.

At the macro level, Japan emerged as the highest protector of its farm sector, followed by
the European Community, the US and findly the developing group (see Table 7.1). Theless
developed group of countries appeared to tax its producers but not consumers. Indiawill be
one of the gainers from the lowering of protection levels in world agriculture.
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v
Trends in Subsidies in Irrigation Sector in India

7.4.1 Irrigation Subsidies: India:

The trends show the actua volume of subsdies was large, amounting to Rs
42,324 crores or amost 15% of the G.D.P in 1987-88. Subsdies in economic sarvices
amounted to Rs.25,564 crore or about 60% of the total volume of subsidies. A little over
one-hdf of this flowed through the central budget Cods were not fully recovered in any
economic service and the average recovery rate was less than 44%. The cogt of these
sendees, taken along with irrigation and flood control was close to Rs. 15,000 crore. Only
about Rs.3000 of this cog was recovered, leaving a subsidy eement to around Rs.11,554
crore (Government of India, 1992, pp.47-50). The un-covered codts of economic services
such as irrigation, power, agriculture and trangport have risen faster than those of socid
sarvices, such as education, hedth, water supply, sanitation and roads the difference being
more pronounced in the states. At the state level the un recovered costs have consistently
exceeded plan outlays during the last two decades. But theratio widened dramaticaly from
128 in 1977-78 to 1.75 in 1987-88.

Two aternative esimates” of the unrecovered cogts of providing irrigation
service from maor and medium works in the two years of 1977-78 and 1986-87. basd
entirely on the Central Water Commission's compilation, except for adding depreciation at
the rate of 1% and usng the figures of gross receipts and working expenses from the same
source, but taking the capital base with athree year lag interest at the average borrowing cost
and depreciation at 1%.
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TABLE- 7.2:Estimates of Unrecovered Costs on Account of Mgor and Medium and
Multipurpose Irrigation Projects of 14 Major States of the Indian Union (Rs. In Millions)

Item Cw.C 1992 Report

1977-78 1986-87 1977-78 1936-87
Working 1272 4927 1272 4927
expenses
Interest on | 2155 8506 2113 10589
capitd (average
borrowing  of
cost)
Depreciation @ | 600 2023 385 1406
1%

4027 15456 3770 16922
Gross receipts | 969 1667 969 1667
Un-recovered 3058 13789 2801 15255
costs

Source: Government of India, 1992, Planning Commission, pp.48-50.

On the basis of the estimate of 1992 Report, the total unrecovered costs of mgjor and
medium irrigation works increased more than five fold in a 10 year period from Rs.2800
million in 1977-78 to Rs. 15250 million in 1986-87 (see Table 7.2). If so much of the
country's resources were not spent on these recurrent subsidies, productive investment
including investments in irrigation could have been stepped up to achieve and sustain income

and employment.

Unrecovered codts are essentidly subsidies but one must not assume that the
entire subsidy accrues to users of irrigation. Part of it represents the codts of inefficiency in
producing and distributing irrigation services on account of defective design, inordinate
delays in completing projects, over-extended distributary systems, waste, and other factors
which inflate capital cogts, and over-unarming, relatively high adminigtrative codts, avoidably
high cogts repair works and other factor which raise operation cogs and affect the efficiency
of assessment and collection of revenue (Government of India, 1992, pp.49-53). It is not
possible to determine how much of the implicit subsidy is attributable to inefficiency and
how much redlly benefits the fanners because of the under-pricing of water.
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7.2.2 State-Wise Subsidy in Irrigation:

State-wise irrigation subsidy® per hectare of gross irrigated area (through
major and medium irrigation) condsts of the annudized capital cost at 10% of capital outlay
invested per hectare of gross irrigated area (8.44% as interest cost and the rest as
depreciation charges) plus operation and maintenance expenses incurred on these schemes
per-hectare of gross Irrigated area (GIA), and minus the gross receipts from the schemes on
per-hectare basis (Gulati A; 1989; P A-59). Multiplying these resulting estimates by gross

irrigated area under major and medium irrigation projects, obtains subsidies.

TABLE-. 7.3: Totd Irrigation Subsidy on the Mgor and Medium Irrigation Schemes of
Magor Stales from 1980-81 to 1986-87(Rs. In Crores).

Source: Based on. Gulati; A; 1989 pp. A-57-60.

It may be noted that during the eighties (1980-81 to 1986-87) on an average at dl India
level irrigation subsdy amounted to Rs.6500 crore per annum (see Table 7.3). Uttar
Pradesh accounted for more than Rs1000 crore, dong with staes Andhra Pradesh
Rs.662.50, Bihar Rs.540.74, Rgasthan Rs483.46) and Punjab Rs471.63. Ther share came
to amost one-hdf of al India irrigation subsidy. Bresk-up of subsidies into economic
service reved that at the level of the centre, economic sarvices, consst of agriculture and

227



allied activities, irrigation and flood control, power, industries, transport and other economic
sarvices, dominate accounting for Rs.33,668 crores i.e.,, nearly 93% of the tota subsidies
provided by the centre(Government of India1997,p.7). The recovery rate of economic
services was 11.7%(see Table 7.4). Among this, the subsidy given to irrigation and flood
control was Rs. 133 crores. At the level of the States, irrigation is the major component
accounting for a subsidy of Rs.12,421 crores(Government of India 1997.pp. 7-8). The
recovery rate at the level of centre was 3.8%. While at the level of State was merely 4.2%.

Table-7.4 Sector-wise Estimates of Non-merit Subsidies: 1994-95

Economic savices | Centre Recovery Sates Recovery
Rs.Crores Rete(%0) Rs.crores Rate(%0)
Agriculture  and 8214 45 7925 22.7
dlied activities
Irrigation and Hood | 133 38 12421 4.2
Control
Power 3929 36.8 5957 15.0
Industries 10878 9.0 1959 59
Transport 1486 149 o647 39.8
Other  economic | 4988 45 2214 532
sarvices

Source: Government of IndigMay, 1997.

7.4.3 Irrigation Subsidy : Andhra Pradesh :

The expenditure of the Andhra Pradesh Government on subsidies increased
from Rs.122.87 crore in 1981-82 to Rs.478.03 crore in 1986-87. registering a compound
growth rate of 31.2% (see Table 7.5). Agriculture occupiesan important place as areceiver
of subsidies. However, there is a decline in its share from 95% in 1981-82 to 60% in
1986-87. This decline is due to the decrease in the share of irrigation and electricity
subsidies. The share of irrigation subsidy declined from 75% in 1981-82 to 48% in 1936-87.
The extent of subsidy given by the irrigation department to the agriculture sector is computed
as therate of return on the invested capita and working expenses are added, and from gross
If the
department incurs losses, the losses are treated as the extent of subsidy given to the

receipts, the tota cods are deducted in order to compute net profits (losses).
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agriculture sector. Theimplicitly meansthat capital cost of major and medium irrigation
schemes should be treated as sunk and goes in the form of subsdy.

TABLE-7.5.Financial Results of Mgor and Medium Irrigation Works in Andhra Pradesh
(Rs In Crores)

Source: 1. Reports of Eighth and Ninth Finance Commission 1984-85 to 1989-90 and
1989-90t0 1990-95, Dec. 1989, Annexure 111-10.
2. Report of Comptroller and Auditor General of India, 1980-81. Work
expenditure, Chaptcr-iv,p. 105-126.

It was further depreciated at the rate of 1% on mean capita outlay in 1987-88 to
1989-90(see Table 7.5).

The recent white paper (1996), published by the Andhra Pradesh Government gives a
dimensional perspective to the issue by indicating the relative magnitudes of direct and
hidden subsidies (Subba Rao and Madhava Rao, 1996, P.4). The high profile Rs.2
per kg rice scheme by far the largest food subsdy programme by any state government
accounts for over Rs. 1300 crore. Even thisislargely estimated at Rs.4366 crore based on
current costs. The water rate charged at Rs.60 per acre, as opposed to the average cost of
ddivery of water of Rs. 8150 per acre, does not cover even the operaive and maintenance

expenditure, let alone yielding a return on the huge investment made. These subsdies in
irrigation sector might decresse the nationd dividend, mounting the fiscad deficit and
misuses the input.



The impact of subsdy in irrigation based agricultural growth has diverted
bulk of input subsidy to irrigated areas with serious implications not only for inter-crop
parity but also inter-class and inter-region and equity, (i.e, irrigated versus ur-irrigated
farmers and irrigated versus dry land regions (Subba Rao. 1985; PP.523-46). It has been
found that most of the share of input subsidies has been appropriated by fewer well-watered
and well developed regions.

The application of principle of equating prices with margina cost with aview-
to maximizing socid welfare which when applied to a decreasing cost industry like irrigation
would yield deficit (Ansari, N. 1968, P.8). All these works reveal that subsidy in the
irrigation sector hinders the further expansion of irrigation development. While substantia
price increases of most publicly provided goods and services are necessary, the adjustment
hasto be gradual. Inthe case of surface irrigation, it is needed even to recover the current

operation and maintenance costs and a smdl part of the capital charges.

V
Effects of Subsidies

The total volume and composition of government subsidies in India affects
the dlocation and digtribution of resources and macro-economic stabilisation policies. The
fiscal deficit of the Centre and the States combined was 6.5% of GDP in 199697
(Government of India, 1997, Discusson Paper). A 50% reduction in subsdies rate will by
itself reduce the overal deficit to less than 2% of GDP. Therefore, unnecessary subsidies
are causng a wastage of scarce resources and lead to much inefficiency in their use.
Extremely low recovery rates in sector relating to irrigation may lead to its wasteful use,
having been drawn away from other sectors in which its margina productivity would have
been higher. The argument here is in favour of increasing user charges in aea, such as
irrigation sector, emphasises the need to focus on reducing the overall scde of subsdies,
making subsidies as transparent as possble using subsdies wel-defined economic



objectives; focusing subsidiesto final goods and serviceswith aview to maximising their
impact on the target population a minimum costs and ingtituting systems for periodic

review of subsidies.

The Dagli Committee (1979) on the question of subsdies, had stated that
subsidies were necessary in the Indian economy for three major reasons, first to mitigate the
effects of extreme inequalities of income and wedlth in the country and to raise the
consumption level of the vulnerable sections of population; secondly to protect and promote
the growth of employment oriented production in the decentralised sector, and finally, to
temporarily subsidise what may be termed as infant industries (Government of India, 1979,
pp.25-27). Subsidies cause inefficient and wasteful use of resources. Dagli committee
conceived them as instruments of development to fulfill certain basic socid objectives such
as reduction of inequality of wealth and income, promotion of employment in the
decentralised sector and protect infant industries. But from the stabilisation point of view,
to keep fiscal deficit low, subsidies can not justified to continue.

Vi

Conclusion

Public owned utilities have financial advantages which make it impossible
to determine their relative structure with privately owned utilities. The lower financial
burden allows public irrigation provided at the same economic cost to be sold for less than
private irrigation. As the difference between the project revenues and project coss must be
recovered from other tax sources, low rates shift the financial burden from the irrigation user

to the tax payer.

Subsidies affected the development of irrigation in two ways : inefficient
maintenance of the irrigation works and it discouraged the new investment. A sharp rise in
subsidies may cut into the resources available for productive investments. This is what
seams to have happened in flic Indian context Budgetary loss on account of operation of
government subsidies in irrigation systems were estimated ma Rs. 133 crore (recovery rate

231



3.8%) andRs. 12,421 crores(recovery rate 4.2%) at the centre and the statesrespectively in
1994-95. If s0 much of the country's resources were not spent on these recurrent subsidies,

production investment including investments in irrigation could have been stepped up to
achieve and sustain high levels of income and employment
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NOTES:

1. When the economy's resources and output are dlocated in such away that no
reallocation can make anyone better off without making at leest one person worse
off, then pareto optimum is said to exist(Pearce, W.David, 1986,p.320).

2. The Report of the Committee on pricing of irrigation water (1992) takes the data of
unrecovered costs made by the Nationa Ingtitute of Public finance and Policy (MPFP) basd
on an independent tabulation of figures from the budget documents of State Governments
for two years, namely 1977-78 and 1987-88. The NTPFP tabulation covers not only major
and medium irrigation projects but dso figures relating to minor irrigation and Command
Area Development. Tothisextent its coverage is widen than that of the CWCs compilation.
However, the NIPFP figures on gross receipts and working expenses relating to major and
medium irrigation projects are substantialy at variance from those in the CWC compilation,
though both draw upon the same source. Moreover, NIPFP tends to undersate the
unrecovered cost because it takes credit for the interest receipt figuring under the head
'interest’ in the accounts, which is the result merely of a book adjustment and does not
represent a genuine interest amount received from the beneficiaries. They d<0 take into
account the loans given by the government to tube well corporations, farmers, etc. The
pricing of Irrigation Committee (1992) fed that direct government expenditure and loans to
others should be kept distinct. However, the pricing of Irrigation Committee (1992)
followed NIPFP in including depreciation in 1992 committee caculations and adopting the
average borrowing cogt rather than the interest rate used in the accounts As regards the
capital-base, the 1992 committee adopted a 3 year lag instead of a one-year lag as in the
NIPFP tables (Government of India, 1992, P.49).

3. The Committee on pricing of Irrigation Water (1992), presented the data on uncovered
cogts for more recent years from the accounts of State Governments, there are problem of



comparability between these figures and the figures relating to earlier years because there
was a change in the classification scheme in 1987-88. Moreover, the interest calculations
in the later years are based on the rates adopted by the State Governments which vary widdy

from State to State and are significantly different from the average borrowing cost which the
committee (1992) adopted in their own calcul&tions.



CHAPTER-VIII

CONCLUSION

Section -1

Management of water resources, their use, and macro-economic policies are dosdy
related to each other. Economic policy instruments influence water use across different
economic sectors as well as between locd regiond and nationa levels and among
households, farms and firms. These economic attributes of water resource projects
determine the charges for project outputs. Developing effective water use policies is
difficult for a number of reasons - the nature of its physical properties, complex economic
characterigics and the important cultural features. Therefore, management of water
resources involves legal environmental, technical, economic and politicad consderations.
But in most societies, economic and political consderations, dominate decisons of water
resource use. Economic benefits provided by water may be commodities, waste
assmilaion, aesthetic and recreationa objects, fish and wild life habitats. However, aong
with these benefits, marry pressng irrigation issues reflect the various economic, socd and
political influences affecting the economic conditions in one way or other. The overdl
performance of many irrigation projects in India is disgppointing, including cogts, time
over-runs, poor management, and non-redisation of full cog recoveries The overdl
objective behind government intervention and involvement in the development and
management of irrigation is to be evaduaed according to the efficiency and equity
objectives. Projects naturaly involve large financid outlays. Hence, the necessity of pricing
of irrigation water is conddered as financidly productive and economicdly sound.

Therefore, the necessity arises for proper and appropriate pricing of irrigation water.



Prices are charged chiefly for two reasons - financia and economic. Large amount
of outlays must be raised to pay the cods incurred in providing goods and savices. The
other is economic, the quantity of goods including water people buy depends on the price.
The financial and economic functions of water charges are satisfied smultaneoudy under
pure competition. In redlity, under certain conditions, the pricing polides are not satisfying
the financid and economic functions. Pricing policies are generdly motivated by nationd
objectives of achieving economic efficiency and income didribution. If the god of a
pricing policy is economic efficiency, then economic principles must be applied. The
economic principles of pricing of irrigation are; first, having limited availability of irrigation
water, the objective is to maximise the net benefits to society. The socid margind vaue of
irrigation water across different groups of users would be the same. If not re-dlocation of
water can increase net sodd benefits. Secondly, increesing the supply if the additiona
socid benefits exceed the additiond sodd cods. Thirdly, pertaining to the medium term, it
is the question of expanding the supply system by dlocating capitd resources to bring in
new irrigation projects. Such additiona investments are warranted if the socid returns
exceed the sodid cogs of those investments at the margin to expand the given resources for
further devdopment. And findly, when water is very scarce, or if margind codt is very
high, water losses are reduced by carefully preparing the land and maintaining the field
channels. In dl of the above situations, water pricing can play acritical role in determining
the levds of demand and supply and the amount of resources invested. In a strictly
economic sense, awater user can afford an irrigation fee as long as that fee is samdler than
his or her additiond net income that is attributable to irrigation. If the god is to redistribute
the income to particular groups, then the principle of subddised pricing is used. The
conventiona notion is that the equity objective dways conflicts with the efficiency
objective owing to the politicd power of the various interests. The changing economic
conditions of the different countries of the world through globdisation and privatisation,
the equity objective is not well vaid at present conditions. The economic efficiency god is
generdly pursued where that water should be treated as an economic good.
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Considering the principles of water rate fixation, severa theories of water charges
are in operation in severd countries. The chief are the cog of savice, ability to pay,
opportunity cost, marginal cost, market driven pricing, net benefit principle and free
service policy. In India none of these methods is being dtrictly followed and tile policies are
fixed on an adhoc bass from time to time without any logicd method. The present study
suggests that the fixing of water rates based on the gross income of the farmers from

irrigated crop aress as aviable dternative.

Development and management of water and related land resources on a satisfactory
levd are essentid for the achievement of the required rate of economic development. It is
essentid to take into account the water resources development while fixing the prices of
irrigation. Indiais a country® of great geographica diversity. There are fifteen agro-climatic
regions in the country. Andhra Pradesh region stretches over the Deccen interior and
Eastern coast, covered with dluvid soils deposited by the Godavari, the Krishna, and the
Pennar. It is mostly a humid region. Rice is the principa crop. Most of the rainfall in
Andhra Pradesh takes place under the influence of the South-West monsoon. Thus, the
location, rainfall nature of terrain, temperature and the availability of irrigation determine

the land use pattern of the country.

The reported catchments area of Indian rivers is 3.05 million sg.kms against the
total geographica area of 3.28 million sq.kms. The major river basns form 83% of the
total drainage area, and the sources of water supply are Sgnificant. Major river basns like
the Ganga, the Indus, the Godavari, the Krishna and the Cauvery have a number of cands,
tanks and wells. These basns have large storage capacity. The average flow in the river
systems of the country has been estimated to be 66,371 T.M.C. and the present storage of
water in India have been estimated to be 5185 T.M.C. By 2007 A.D., 102 crore of people
are edimated to use water resources directly, and the required foodgrains are estimated to
be around 276 million tonnes as againg the requirements of 198 million tonnes in 1996-97
The required development in agriculture can. in the long-run, be achieved only through a
regiondly broad based pattern of growth by devoting sufficient facilities of irrigation and



maintaining a continuous flow of economicaly viable and improved techniques. The
ultimate irrigation potential of the country has been edimated to be 11350 rjtQHon
hectares. Irrigation usng surface water is 31.12 million hectares. The future of incressed
agricultural production lies with more intensve agriculture, espeddly by increesing the
efficiency of the existing irrigation systems as well as spreading irrigation facilities to other
hitherto unirrigated areas. The total surface water from the entire river sysems of Andhra
Pradesh is estimated to be in the order of 2,746 T.M.C. The ultimate irrigation potentid is
asesd at 87.80 lakh hectares. But the creation of these irrigation facilities needs large
amount of investments.

In a developing economy, investment is influenced by economic and non-economic
variables. This is mainly because in many a developing country like India, government
plays a very important economic role. And programmes that affect investment assume a
dominant role in the process of infrastructure development such as irrigation. Indian
irrigation sector is inflationary in nature. The data show that wholesde prices of Al
commodities including food and non-food items, and manufactured products have
increased 8 times in the country between 1939 and 1970-71 at 193940 prices. This had
further increased to 3 times a 1970-71 prices upto 1983-84, and 2 times at 1980-81 price
upto 199091. This has obvious effects on the cost of condruction, repairs and

mai ntenance of irrigation sources.

Irrigation works in the British period were mostly diverson works across the rivers
and streams, which were of low cost in their nature. Investment in irrigation started during
the British era, athough it was only in the post-Independent period that a concentrated
effort was made in developing irrigation networks on a mgor scae. The capita COST of
building up such schemes had increased substantidly. It is interesing to note that the
average cod of cregtion of irrigation potentia per-hectare from the Godavari delta sysem
in Andhra was just Rs.62 in 1890. The average cog per-hectare in respect of 22 works
executed upto the end of 1900 A.D., in the century worked out to mere Rs.84. During the
plan period 1951-95 as much as Rs.54. 044 million has been spent by the Andhra Pradesh



state on the development of major and medium irrigation schemes. Investment in irrigation
had increased from Rs.4870 per-hectare of irrigated area in the first plan to Rs40, 682 in
the Eighth Plan. Progressive deterioration in the standards of operation and maintenance
of sources has been the result of severd factors. This gives the room for evauation of the

exiging water ratesin Indiaas wel asin Andhra Pradesh.

The irrigation policy of the British rulers was marked by an apparent change in the
fixation of water rates. The bads of charging of water in the British period, when supplied
by government works, was chiefly the area irrigated. But different sysems charging
different rates were in operation in different parts of the Madras Presdency at different
points of time. There were fundamentally two main congderaions in fixing water rates,
namely the consderations of the cost involved in the congruction of an irrigation project
and the benefits accruing from irrigation to the users of water. During the 19th century the
test for economic soundness of an irrigation project in India was based chiefly on the
direct returns of the investment. This issue of the economics of irrigation pricing was
received the widest attention in the 20th century especidly after Independence. Water rates
in Independent India varied not only among the states, but dso among cand systems of the
same dsate. The stuation changed during the period of Five-year plans. The attention has
shifted from the question of investment decisons to that of recovery of cods Considering
the principles of water rate fixation, contrary pulls were developed with regard to the rate
fixation. One emphasised the need to raise rates to recoup dl the costs and the other
pleaded for keeping down the leve of rates to facilitate the full utilisation of the newly
created capacities.

The present study highlighted the central idea of fixation as the supply of water to a
number of farms. This is the actua service rendered by the government when it constructs
an irrigation project. It might, therefore, be expected that the benefits of this operation
would be measured by the productivity, prices and the rates which the farmers would be
willing to pay for the supply of the water.



The productivity and prices of wet crops including rice rose by a large extent in
the present one-half century beginning with the second world war. The productivity
increased by a large extent during period 1968-69 to 199697 in the delta aress of Eadt
Godavari, West Godavari, Krishna, Guntur, Kurnool and Nizamabad. The yidd per-acre
of rice increased by 51%, 63%, 46%, 40%, 53% and 54% respectively in the above
digtrictg(see Appendix VI-4). The prices of paddy(Rs. Per Quinta) had aso increased in
above didtricts by 38% in the period 1980-81 to 1997-98(see Appendix VI-5).

The benefits from irrigation are far higher than the actud rates of return from
irrigation.  The ratio of water rate to gross vaue of output was around 20% during the
period 1861-1880.

It has been decreasing steadily and continuoudy since then. The gross vaue output
per acre of rice increased through the period of 1955-56 to 1996-97, by Rs. 100 to
Rs.5,400 whereas water rates increased only by Rs. 5 to Rs. 200. And the cost of
production increased by Rs. 598 to Rs. 3211 during the period 1970-71 to 1989-90. Thus
the low water rates in relation to the gross value of output are due to low assessment of
water rates and providing subsidy in irrigation sector.

Subsdies in agriculturd production play a crucid role in simulating development
of an economy through increased agricultural production, employment and investment.
They are advanced either to promote the use of new inputs or to transfer income in favour
of farming community. These are some reasons for which subgdies on inputs arc normaly
preferred.

Cogts of input subsidies have to be evduated againg the loss of potentid benefit if
the same amount was invested in creating productive potentia of agriculture. It is argued
that incentives like subgdies are short-term meesures and they an not meant to be

substitutes for the long-term measures. Hence, a sharp rise in the subsidies may cut into
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the resources available for productive investments. The budgetary loss on account of the
operation of government subsidies on irrigation sysems were edimated a Rs. 42,324
crores( 1987-88). The amount of subsidy per-hectare of cand irrigated area had been

increasing.

The average recovery rate was less than 44%. The cog of these sarvices taken
aong with irrigation and flood control was dose to Rs. 15,000 crore. Only about 20% of
this cost were recovered.  The expenditure of the Andhra Pradesh government on
subsdies increesed from Rs. 122.87 crore in 1981-82 to Rs470.03 crore in 1986-87.
regigering a compound growth rate of 31.2%. Therefore, these subgdies in irrigation
sector might decrease the national dividend, resulting the mounting fiscal deficit and misuse
the input.

Saction - 11

Since the inception of the planning in India, the cog of providing irrigation has
been mounting on the government. This prohibitive cogt and low returns have discouraged
the government from expanding irrigation schemes. Many scholars in this fidd have
emphasisad the cost and expenditure incurred on the mgjor and medium irrigation schemes
neglecting the benefits accrued from them. The reasons are not far to seek.

During the British period, the government paid much attention to the cost of
providing irrigation and dso imposed differential rates of cess for different regions
congdering their cost of condruction and productivity. But most of the scholars sudied the
agpect of minor irrigation development and their water rates in British India Water rates
under candswere noted only partialy and neglecting the causative factors like productivity,
prices, etc. (Subrhamanyam Chetty, 1989). Some of these dudies highlighted the
indigenous irrigation institutions such as dasahandam and kudimaramat during the crown
period (1859 to 1947), and discussed the effectiveness of the policy implementation. One
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such study partially covered the irrigation water rates in the Ceded Didricts of the Madras
Presidency ( Subbalakshmi,1988). However it could not grasp the water rates of the cand
aress.

Some studies on the economics of irrigation and water rates under Godavari and
Pravara cands and Cauvery-Mettur projects were conducted around 1948 and 1961
(Gadgil and Department of Agriculture, Universty of Madras). These sudies noted the
gross value and incremental cost comparison as the bads for fixing the water rates but they
were amogt ignored by the government authorities for obvious reasons of self-sufficiency
in foodgrains and eradication of poverty.

The economic benefit criterion should be adopted for sanctioning irrigation projects
ingtead of the financia criterion. This point was raised by Nijaingappa Committee in 1964.
The study concluded that those irrigation projects with a benefit-cost ratio greater than 1.5

were consdered acceptable from the economic point of view.

It was imperative that irrigation works be made to pay for the maintenance,
operation and depreciation charges and adso yield some interest on the capital( Second
Irrigation Commission, 1972). The Commission gtated that the economic benefit criterion

was more suitable than the financial return for evaluating irrigation projects.

The benefit-cost ratio by the interna rate of return (IRR) criterion was suggested by
the Nitin Desa Committee, 1983. The Committees main argument was that projects

should normally earn the minimum IRR of 9%.

The prevaling water rates were too low to meet even the operation and
maintenance charges and wanted the rates to be incressed gradudly taking into
condderation the risng cods of irrigation projects, in regard to both capita outlays and
operation and maintenance charges(Nationa Conference of Irrigaion and Water
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Resource, 1986). The Conference felt that the rates should be such as to provide sgnds to

the beneficiaries regarding the previous value of scarce water supplies.

The Study of Economics of Water Rates in the Punjab and Uttar Pradesh has
highlighted the demand sde factors as agangt supply sde factors Eke cost of providing
irrigation (Ansari, 1968). Demand factors like water availability to an irrigation work, the
extent of area, volume of water, cropping pattern and rainfall have been taken into account
while fixing the water rates. But this study ignored the productivity and prices of particular

crop inirrigated aress.

There was a study on water rates, which covered the productivity, prices and gross
vaue of output extensvey until 1973 (Andhra Pradesh Irrigation Commisson Report,
1973). And the present study has covered the period comprehensively till 1997.

The legd provisons for water laws both to purge the lingering colonid vestiges in
the reelm of water laws and to make them redevant to the current and future
socio-economic  requirementg(Maria Salcth.1997). The study further suggested that the
water ingtitutions need to be based on water rights system, ecologica security, economic
efficiency and sodd equity. This study has ignored me importance of water rates for

economicefficiency inirrigation sector.

The financia management of public irrigation works was unquestionably dismd. A
major factor in this in the policy of gross under pricing of cana water by every date
government (Dhawan, 1989). Water tariff is presently linked to crop area only. The study
found that poor quality of administration, a szable part of the reported investment in all
public works in India is of a fictitious nature and inefficiencies in project execution time
over-runs leading to cogt over-runs are some of major factors for low assessment of water

tariffs.
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Raising theissue of water rates, water ratesin South Asa are paid not in proportion
to water received, but according to the land area, which receives water (IRRI and ADC.
1976). Water rates can serve as an dlocate devise only if they are based on the volume of
water used. At the present time this is not the bass anywhere in Ada, rates are imposed
instead on an area basis. But these studies ignored the efficiency and equity objectives.

The cost of recovery should be the main condderation in determining water
rates(Vaidyanathan Committee Report 1992). It dso pointed out the necesdty of
phase-wise rationdisation of water rates, which should include crop-based rates, volumetric

assessment and full cost recovery.

This study amilar to those of Ansari, 1968, Andhra Pradesh Irrigation Commisson
Report 1973, Vaidhyanathan Committee Report, 1992, in areas where cog of irrigation,
principles of water rates, productivity and prices. But the present study highlighted the
issues superior to those of mentioned sudies such as the origin, evolution and
rationdisation of the water rates in the British period as well as in Independent India in
generd and Andhra Pradesh in particular, comparison of water rates with relation to gross
vaue of output and budgetary loss on account of operation of government subsidies in

irrigation systems.

The present study has found that the British government introduced separate and
uniform sysgems of charging the irrigation water. The present study has andysed
productivity, prices, and gross value of output and water rates snce 1865 to 1996. The
available works on water rates did not give much importance to the aspects of productivity,

prices, gross value of output and water rates.

The present study found that the gross receipts in generd had falen short of the
working expenses and this wide gap resulted in the paucity of funds for operation and
maintenance, and not to spesk of any szable flow of new invesments. The average cod
on the cumulative irrigation potential crested through magjor and medium schemes over this
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period increased the per-hectare development cost. The study found that the grossvaue of
output per acre of rice increased throughout the period(1955-56 to 1996-97), whereas
water rates increased margindly, leading to a declining proportion of the share of the water
ratesin the total output of the crops irrigated.

Section - 11

India with a population of nearly one billion may find it difficult to feed and clothe
hersdf without the corresponding and proportionate rate of growth in agricultura
production in the next century. The country had adopted severd food sdlf-sufficiency
programmes especidly with regard to rice and wheat in the 1970s It indicates that output
from the irrigated lands should expand at a high rate so as to meet the projected food needs
of the next few decades. Also there is need to increase the ability of poor people to
purchase food, and therefore, the growth in foodgrains is to be sustained through
irrigation. Hence, what is needed is a search for redigtic and pragmatic policies, which can
ensure food security and self-sufficiency in foodgrains. This underlines the importance of
the development of water resources for irrigation in India A large number of maor
storage works were undertaken and the country embarked on a large number of new
irrigation projects. The direct impact of such alarge number of on going projects has been
the abnorma cost over-runs. Besdes such huge investment without any significant
financid returns, there is ds0 a financia loss of gpproximatey Rs4300 crore per year on
account of loss in incremental foodgrain production which would have otherwise come
from this area, had it been under irrigation. This had discouraged furthur investment in
agriculture. The percentage of costs recovered from farmers has been very low. The
revenue collections had not been sufficient even to cover the cods of operation and
maintenance of the irrigation sysems. The actud receipts varied from less than 1% to a

maximum of 3.5% of the value of gross output during the present decade of the 1990
2000.
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Theresults of the present study revea a risng pattern of per-hectare/ acre capita
cogs of mgjor and medium irrigation schemes over the period. The study reveded that
there were several systems of charging irrigation water in different parts of the country
during the British administration. The British tried to rationdize the high water rates by
searching for principles of fair returns to investment by both the government and farmers.
At present in Andhra Pradesh there seem to be no rational economic principles to
determine the water rates. The productivity and prices of rice had increesed to a large
extent in the selected didricts of East Godavari, West Godavari, Krishna, Guntur, Kurnool
and Nizamabad. The ratio of water rates to gross value of output was 20.08% during the
period 1861-1880. It has been decreasing continuoudy. In 1918-19 it was 11% and in
1946-47 it was 8% and in 1966-67 it was 2.6% and in 1995-96 it was near to 1%. The
low wilier rates in relation to gross value of output may be low assessment of water raes,
while benefits are well recognized owing to the irrigationd development. Findly, the
present study highlighted the issue of budgetary loss on account of operation of
government subsidy in irrigation sector.  Subsidies were justified to mitigate the effects of
extreme inequalities of income and wedth in the country and to raise the consumption of
the vulnerable sections of population, to protect and promote the growth of employment-
oriented production in the decentralised sector and finally to protecting infant industries.
But from the sabilisation point of view to keep fiscal deficit low, subsdies can not be
justified to continue. If so much of the country's resources were not spent on these
recurrent subgdies, production investment including investments in irrigation could have

been stepped up to achieve sugtained growth, increased income and employment.

246



BIBLIOGRAPHY

Abbie, L, et. &/..1982; Economic Returns to Investment in Irrigation in India, The World
Bank, Washington.

ADB and IIMI., 1986; Irrigation Service Fees, Asan Devdopment Bank and
International Irrigation Management Ingtitute. Manila

Adinarayana S., 1984; "Impact of Irrigation on Employment, farm productivity and
income under Kakatiya Canal of Sriramsagar Project of A.P'.
1JAE., Vol.39. No.3.

Ansari, Nasim., 1968; Economics of Irrigation Rates : A Sudy in Punjab and Uttar
Pradesh, Asa Publishing House, New Ddhi.

Arrow, K.J., 1972, Readings in Welfare Economics, George Allen and Unwin Ltd..
London.

Asopa, V.N., 1977; "Pricing of Irrigation Water”, Artha Vikas, Vol. 13, No. 1.

Atchi Reddy, M.", 1992, "The colonial State and the New Water Rate in Godavari, Krishna

and Pennar (1850-64)", Andhra Pradesh Economic Association
Conference Papers, Tenth Annual Conference, 89, February,
1992, Visakhapatnam.

--, 1995 Irrigation Tank in Rayalaseema in Baah, B.C. (ed),
Development of Water resources and its Ecological Implications.
Ddta Publishing House, New Ddhi.

Baiden-Powdl, 1978; Administration of Land Revenue and Tenure in British India, ESS
ESS Publications, New Ddhi.

,(1892), 1990; Land Systems in British India, Vol. 111, Low Price Publication, New
Dehi. '

Bansil, P.C., 1990 Agricultural Satistics Compendium. Vol. |, Foodgrains, (Part-1)
Techno Economic Research Institute. New Dehi

Barak B.C,1995; Develapment of Water Resources and its Ecological Implications.
DeltaPublishing House, New Delhi.

Barrow. C., 1987: Water Resources and Agricultural Development, Cambridge
University Press, Cambridge.

247



Bergaman, H , 1984,

Bhalla, G.S., 1994

Bottral, A., 1983;

Boulding, K.E, 1980;

Bromley., et.a 1980;

Cannan, E. (1893), 1967;

Carruthers,|,and
Clark,C.,1981;

Census of India, 1991;

Centrd Water
Commission, 1978:

Management Sructures in Mediterranean Irrigation, lrrigation
Management network paper, 9C April, 8-3, ODI, London.

Policyfor Food Security in India, in Titled Bhdla (ed,,), Economic
Liberalization and Indian Agriculture, Inditute for sudies in
Industrial Development, New Dehi

An Approach to Evaluating the Organization and Management of
Large Irrigation Schemes, in KK. Sngh, (cd,), Utilization of
Cand Waters: A multidisciplinary perspective on irrigation,
Publication No. 164, C.D.I, April, New Dehi.

The Implications of Improved Water Allocation Policy, Western
Water Resources : Coming Problems andAlternatives, West View
Press Boulder, Colorado.

"Water Reform and Economic Development : Institutional Aspects
of Water Management in the Developing Countries’, Economic
Development and Cultural Change, Val. |, No. 28, January.

A History of the Theories of Production and Distribution : 1776 to
1848, Kdly, New Y ork.

Economics of Irrigation,
Press. Liverpool.

ELBS and Liverpool University

Final Population Totals :
Abstract, Seriesl, Peaper-Il,
Ddhi.

Brief Analysis of Primary Census
Registrar Generd of India, New

Agricultural Problems in India, (2nd Edition, P.C. Bansil) and
India: Year Book, 1978, Val. I, Part | & 1l

Water and Related Statistics, Statistical Directorate, April, New
Ddhi.

Water and Related Satistics, Statistical Directorate, New Ddhi.

Water Resources ofIndia, Statistical Directorate, Revised Edition.
New Ddhi.

248



Centre for Economic and
Socia Studies and State

Planning Board(A.l").,1991,Development of Irrigated Agriculture in Andhra Pradesh.

Chakravarty, S., 1975;

S, 1987,

Chambers, Robert., 1984;

Coward, W.E., 1980;

Dasarda, M., 1994

Dasgupta, B., 1980,

Dharma Kumar., 1975:

.(1965),1992;

Dhawan, B.D., 1983;

., 1985:

., 1989

L1997,

Devdopment on  Andhra Pradesh problems and prospects -
Seminar paper, February, 2-3,

"Mahaanobis and Contemporary Issues in  Development
Planning™ Sankhya, N0.37, Series C.

Development Planning: The Indian Experience. Oxford University
Press, Delhi.

"Irrigation Management ; Ends, Means and Opportunities’, in
Niranjan Pant [ed.], Productivity and Equity Irrigation Systems,
Asa Publishing House, New Ddhi.

Irrigation and Agricultural Development in Asia, Cornel
University Press. Ithaca, New Y ork.

Water its Economics and Politics, Published in The Hindu Survey
of the Environment.

New agrarian technology andIndia, Macmillian Company of India
Ltd., New Ddhi.

"Land Ownership and Inequality in Madras Presidency: 1853
54io%(9464” 7', The Indian Economic and Social History Review,
VOl. .

Land and Caste in South India, Manohar Publishers and
Distributors, New Ddhi.

"Impact of Irrigation in Ingtability in Farm Output: A Case Study
of Tamilnadu State”. E.P. W.. Vol. 18 No.31.

"lrrigation Impact on Farm Economy”, E.P.W., VoLXX No0.39,
September, 28.

Sudies in Irrigation and Water Management, Commouwealth
Publishers, New Ddhi.

"Large Scale and Cand Irrigation, How cod is effective’?, E.P. W,
Vol. XXXIL No.26, June 28.

249



Eckstein, Otto .

Ekelund. Jr.R.B.and
Hebert,R.F,1988;

Foodand Agricultural
Organisation, 1990;

-.,1995;

Gadgil, D.R., 1948;

Gary Fromm and Paul
Taubman,1973;

Water Resources Development : The Economics of Project
Evaluation, Harvard University Press, Cambridge, Massachustts.

A History of Economic Theory and Method, McGraw Hill
International Book Company, New Delhi

Year Book on Production, Vol. 44, United Nations, Rome

Water Policies andAgriculture, United Nations, Land and Water
Development Divison, Rome.

Economic Effects of Irrigation, Report of a Survey of the Direct
and Indirect benefits of the Godavari and Pravara Canals,
Gokkale Institute of Politics and Economics, Publication No. 17.

Pune.

Public Economic Theory and Policy, The MacMillan Company.
New Y ork.

Georgescu-Roegen., N 1960; "Economic Theory and Agrarian Economics’, Oxford Economic

Gosh, M.G., 1984,

Government of Andhra
Pradesh., 1957;

., 1958;

-.,1959;

—.. 1963

., 1959;

Papers, Vol. 12, No.l.

"Impact of Irrigation on Income and Employment - A Case study
inaBengd village', 1.JAE., Val. 39, No. 3, duly - August.
G.O.No. 982, Revenue, dt. 27.05.1957.

Order No. 1162, Revenue, dt. 23.06.1958.

Report the Land Revenue Reforms Committee, 1958-59, Part |,
Vol. (i) and (ii) Land Revenue Department, Hyderabad.

Satistical Atlas of Andhra Sate(1950-51), The Bureau of
Economics and Statistics, Hyderabad

Order No. 168, Revenue, dt 31.1.1963.

—., 1966, Order No. 48, Revenue, 1g February, 1966.

250



1973; Report of the Andhra Pradesh Irrigation Commission, Title Water
Rates, Hyderabad.

-.. 1975; G.O. No. 412, Revenue, dt. 22.03.1975.
-., 1989; Order No. 11, Revenue, dt. 24.8.1989.

-., 1990-91; Season and Crop Report 1990-91, Directorate of Economics and
Statistics, Hyderabad.

-, 1992, Irrigation Development in Andhra Pradesh, Engineer-in-Chief and
C.A.D, Irrigation Department, Hyderabad, October.

—.,1992; National WatershedManagement Plan, Phase-11, Val-I, Project
Profile, Annexure-

—., 1996; Report ofthe Comptroller and Audit General of India, for the year
ended 31¢ March, No. 2, Hyderabad.

—., 199%; Ordinance, dt. 1.7.1996.

,1998-99; Season and Crop Report, 1998-99, Directorate of Economics and
Statigtics, Hyderabad.

Government of India.. 1903; Report ofthe First Indian Irrigation Commission (1901-03), Part |
and 11l Provincial and Generd and Preface. Calcutta.

., 1952, Firg Five Year Plan, (1951-56), Planning Commission, New
Ddhi.

-.,, 1953-54;  Report ofthe Taxation Enquiry Commission, Vol.3.

., 1957, "Report of Foodgrans Enquiry Committee”, Planning
Commission, New Ddhi.

. 1962; "Report of the Committee to Review the Existing criteria for
working out the benefit for irrigation projects”. Planning
commission, New Delhi.

, 1964; Report of Committee to Suggest Ways and Means of Improving
Financial Returnsfrom Irrigation Projects. Ministry of Irrigation
And Power. Part| & 11 New Dehi, December.



1965; "Evauation of Major Irrigation Projects : Some case Studies’.
P.E.O. Publication No. 50, (Programme Evauation Organization),
Planning Commission, New Dehi.

1972, Report of the Second Irrigation Commission, Ministry of Irrigation
and Power, Vol. |, New Ddhi.

— ., 1974-79; Draft of the "Fifth Fve Year Pan (1974-79)", Planning
Commission, NewDelhi.i

—., 1975; Development of Irrigation in India, Centrd Board of Irrigation and
Power Commission, New Ddlhi.

—, 1979; "Report of the Task force on Projection of Minimum Needs and
Effective Consumer Demand”. Planning Commission, New Delhi.

—, 1979. Report of the Committee on Controls and Subsidies, Ministry of
Finance, New Ddhi.

—., 1980; Report of the Working Group on Irrigation: Major and Medium
Irrigation Programme, Minigtry of Irrigation and Power, New-
Ddhi.

——., 198081, Report of Comptroller and Auditor Genera! of India, Work
Expenditure, Chapter-1V.

.,1983; Public Accounts Committee, New ddhi.

-, 1981 and 1986; "Sixth (1980-85) and Seventh Five Year (1985-1990) Pans',
Planning Commission, New Dehi.

., 1984-85 to 89-90; Report ofthe Eighth Finance Commission, India

-., 1984-85; Report of Comptroller and Auditor General of India, Work
Expenditure. Chapter-11, 1980-81. to 1984-85. New Ddhi.

-., 1985 Water Management Manual, Water Management Divison,
Ministry of Water Resources, New Delhi.

—.,1986; Report of the Committee on Ministers for Under Utilisation of
Greater Irrigation Potential, Planning Commisson, New Dehi.

.,1987; National Water Policy(Jakhade Committee), New Delhi

-, 1988, Report of the Expert Group on Cropping Pattern, Dept. of
Agriculture and Co-operation, Ministry of Agriculture, New Dehi

252



- - 1989, "Report of Working Group on Mgor and Medium Irrigation”
Programme of Eighth Plan, New Ddhi.

., 1989-90 to 94-95; Report ofthe Ninth Finance Commission, India

., 1989-90; Report of Annual rainfall : India, Meteorologicd Dept, New
Dehi.
., 1990; Cost of Cultivation of Principal Crops, Directorate of Economics
and Statistics, New Delhi.
., 1991, Agricultural Satistics at a Glance, Ministry of Agriculture, March,
New Ddhi.
,1992; "Eighth Five Y ear Plan(1992-97)", Planning Commission, Vol-1&ll,
New Delhi
— ., 1992 "Report of the Committee on Pricing of Irrigation Water”,

Planning Commission, September, New Dehi.

., 1992; "An overview of water rates for surface irrigation”, Central Water
Commission, New Ddhi, October, Appendixes.

—., 1993, Draft of the "Eighth Five Year Plan (1992-97)", Planning
Commission, New Delhi.
—., 19%; Report of Tenth Finance Commission, New Dehi.
—, 1997, India 1996 : A Reference Manual, Publication Divison, Ministry

of Information and Broadcasting, New Delhi.

., 1997, Government Subsidies in India, (Discusson Paper), Ministry of
Finance, New Delhi.

Govt. of Madras., 1858; Report on the Direct and Indirect effects of the Godavari and
Krishna Anicuts, published by H. Smith, a Fort Saint George
Gazette Press, Madras.

1863, Proceedings of Board of Revenue, No. 4780, 31¢ July.

.,1865; Order No. 986, Revenue, dated 11.05.1865. "A Collection of
Papers relating to Madras Irrigation Cess Act VII.

1869; Proceedings of Board of Revenue, No. 7554 (Miscelaneous),
dated 11.10.1869, Peragraph 7.

253



1 869.

1878,

1879:

1879,
1883;
1886;
1890;
189%;
1896;
1903,
1906;
1917,
1918;
1923;

1926;

1931,

1939;

1951,

Proceedings of Board of Revenue, dt 22.5.1869.

Order No. 561. Revenue, dated 09.04.1878. Title "The
consolidated wet assessment and water rate”.

Report from the Select Committee on East India (Public Works),
London, (Parliamentary papers).

Order No. 26, Revenue, dt. 8th January, 1879.
Proceedings of Board of Revenue, No. 2070. 19th July.
Proceedings of Board of Revenue, dt. 7.6.1886.

No. 272, Revenue, dated 9th September, 1890.

G.O. No. 562. Revenue, dated 2nd August 1894.

No. 3038, Revenue, dated 30th July. 18%.

No. 586, Revenue, dated 12th July, 1903.

Order No. 495, Revenue, dt. 02.06.1906.

Board of Revenue, No. 279, 26th November.

Order No. 2711 Revenue, dt 20.07.1918.

Order No. 1089, Revenue, dt 19.07.1923 (Leach's report).

Report of the Taxation Enquiry Committee (J924-25),Vol. |,
Madras.

Sanding Orders of the Board of Revenue (Land Revenue
Settlement and Miscellaneous) Revised of severa years, Vol. |
Chapter |, Madras.

Board of Revenue, No. 3009, (Misc.), dt. 22.10.1939, Paragraphs,
1931

Agricultural  Census Reports, 191819, 1927-28, 193940, 194041
and 1946-47, Madras.

Land Revenue Reforms Committee (Subrahmaniam), Title, Water
Rates - Differential Vs. Fixed Water Rates, Second Report

254



Government of Maharashtra,

1962,

Gulati, A., 1989;

Gulati A, Mark Suendsen

and Nandini Roy
Choudhury, 1994;

—., 19%4:

., 1994,

Gulati, A; and
Sharma, A., 1995;

Hanumantha Rao, C.H,
SusantaK, Ray and
Subba Rao, K., 1988

Hanumantha Rao.V,,
1998, (ed);
Hey, John, D., 1993;

Hicks | 1983

Hirshleifer, J., et d, 1960;

1965

Mahar ashtra Satelrrigation Commission Report, Bombay.

"Input Subddization in Indian Agriculture @ A Saewise
Analysis', Economic and Political Weekly, Agriculture Review,
Vol XXI1V, No.25, June, 24.

"Capitd Costs of Magor And Medium Irrigation schemes in
India’, Working Papcr-47, N.CA.E.R., New Ddhi

"Operation and Maintenance Cogts of Cand Irrigation and their
Recovery in Indid', Working Paper No. 48, N.CA.E.R.,, New
Dehi.

"Towards Better Financial Performance of Magor and Medium

Irrigation Schemes in Indid’, Working paper No. 46, N.CAEE.R,
New Dehi.

"Subsdy Syndrome in Indian Agriculture’, E.P.W., Vol. XXX,
No. 39, Sept., 30.

UnstableAgriculture and Droughts : Implicationsfor Policy, Vikas
Publishing House Pvt. Ltd., New Ddhi.
Andhra Pradesh At 50, Data News Publisher, Hyderabad.

CurrentlssuesinMicro-Economics, MacMillan, London

Classics and Moderns, Vol. Ill, Basl Blackwell Publisher Ltd..
Oxford.

Water Supply: Economics, Technology and Policy, The University
of Chicago, Chicago.

Investment Decison Under Uncertainty :Choice - Theoretic

Approaches. The Quarterly Journal of Economics, Vol. LXXIX-
No. 4. November.

255



Howes, Michael. 1985;

Huqg, M., 1989,

International Irrigation

Whose -water? An investigation of the Consequences of Alternative
Approaches to Small Scale Irrigation in Bangladesh, Bangladesh
Institute of Development Studies, Motijheel Commercial Area
Dhaka-2, Bangladesh.

"Food Policy and National Planning in Bangladesh”. Bangladesh
Development Sudies, Vol. 2, No.l.

Management I nstitute.,1989; Financinglrrigation Services : A Literature Review and Selected

IRRI and ADC, 1976,

TamesT,.Douglasand

Robert R.Lee, 1971,

Janakargjan, S., 1993,

Jorgenson, D.W, 1965;

Junankar, P.N., 1972;

Kdle, R., 1984;

Khan, H.R., 1981,

Kimura, T., 1977;

Krutilla, V.John and
Eckstein Otto, 1958

Case Studies for Asia, Colombo, Sri Lanka

Bibliography on Socio-Economic aspects of Irrigation in Ada
Philippines.

Economics of Water Resources Planning, Tata McGraw Hill
Publishing Company Ltd.. Bombay.

"Economics of Socid Implication of Ground Water Irrigation :
Some Evidence from South India’, 1.JA.E., Vo. XLVIII No. 1.
January - March.

Anticipations and Investment Behaviour in Duesenberry, J.S., et a
(eds). The Brookings Quarterly Economic Model of the U.S. Rand
McNally and Company, Chicago.

Investment: Theories and Evidence; MacMillan, London.

"The World's Fresh Water . Yesterday, Today and Tomorrow",
Applied Geography and Development, No. 24.

Irrigation Water Pricing in Bangladesh, Proceedings of the Expert
Group Meeting on Water Pricing, held at Bangkok, 13-19, Water
Resources Series, 55, Washington, D.C., U.SA., May.

Farm Water Management for Rice Cultivation, Part 1V; Country

Reports, Chapter-5, Asian Productivity Organization, Tokyo-
Japan.

Multiple Purpose River Development, Bdtimore : The Johns
Hopkins Press,

256



Little, I.M.D, 1957, A Critiqu of Welfare Economics, Oxford University Press, London.

Maclean, CD., 1987; (1883);Manua of the Administration ofMadras Presidency, Vol. |, Ada
Education Service, New Ddhi.

Marcel Savioz., 1992; New Issues in the Theory of Investment : Modernization and
Persistences effects, Springer - Verlag Berlin, Heiddberg.

Marglin, A. Stephen.. 1966; Public Investment Criteria, MIT Press, Massasuesdts, U.S. A,

Maria, Sdeth., 1991; "Factors Effecting Fanners Decison to buy ground water.
Empirica Evidence from the Indo-Gangetic Region”, I.JAE., Val.
46, No. 3, July - September.

-, 1997, "Water Rights, Ecologicd, Economic, Socid and Water Laws',
E.P.W, Vol-XXXIV.No. 22.
Mark. Swendsen and
Mark. - W. Rosegrant 1993, Asian Food Production in 1990's on Food Policy-1993.
Butterworth Heirremann Ltd., Washington.

Marshdl, A, 1920; Principles of Economics, Macmillan Publishing Company,
London.
Marx, K, (1885), 1956; Capital, Vol. 1l Progress Publishers, Moscow.

Musgrave, RA., 1959; The Theory of Public Finance, McGraw Hill, New Y ork.

Nadkarni, M.V., ed, 1979, Impact of Irrigation, Canal, Well and Tank Irrigation in
Karnataka, Himalaya Publishing House, Bombay.

— ., 1992 "Water Markets in Maharashtra', 1.JAE., Vol. 47, No. 1, January-
March.

National Council for Applied
Economic Research., (1959); Criteriafor Fixation of Water Rates and Selection of Irrigation
Project, Ada Publishing House, New Ddhi.

Niekum, JE.. 1979; The Organization of Water Resource Development in the People's
Republic of China, Agricultural Administration, 6th July paper to
the Development Studies Association Conference.  University of
Bath, Clduerton. Bath, U.K.

Pad, A.S. and Haribha, "Economic Impact and Efficiency of Water Use, A Case Study of
F.Pad., 1984; Dantiwada Cand Irrigation”, I.JAE., Val. 39, No. 3.

257



Pearce W David., 1986 (ed ), The Dictionary of Modern Economics, English Language Book
Society, London.

Pigou, A.C., 1962; The Economics of Welfare, The English Language Book Society
and Macmillan Co. Ltd., London.

Planning Commission, 1983; Report of (he Committee (Nitin Desai) Review the Existing Criteria
fur working out, the Benefit Cost Ratio for Irrigation Project,
Government of India, New Ddhi.

Prakash, B.S., 1988; India on the Move, NCERT, New Ddhi

Prasad, Kamaa and

Rao PK., 1985 On Irrigation Water Pricing in India, India, (Mimeo).

Preset Nabarr, 1985; Public Finance : In Theory and Practice, Widenfeld and
Nilcolson, London.

Public Works

Department, 1879; Report from the Selection Committee on East India, London.

Radhakrishna, R.

and Ravi C., 1992, Effects of Growth, Relative Prices and Preferences on Food and

Nutrition,Working paper-22, CESS, Hyderabad.

Raghavaiayangar S.S., 1893 Memorandum on the Progress of the Madras Presidency During
the Last Forty Years of British Administration, Madras.

Rau, V.T. and Rao, D.V.S,, 1991; "Study on the Structure and Performance of Water Markets in
North Coastd Andhra Pradesh”, U.AEE., Vol. 42, No. 3, Jury -
September.

Ranade, C.G. 1980; "Impact of cropping pattern on Agricultural Production”, 1.J.A.E.,
Vol. XXXV, No. 2, April-Jdune.

Rammanohar Reddy, C 1999, "The Issue of Subsdies’, The Hindu, February, 6.

Randal, A, 1983, "The Problem of Market Failure', Natural Resources Journal, No
23.
Ranjit Sau, 1986; "Planning Rura Full Employment: A Case for Working Capita

Subsdy".. E.P. W, Val. 21, No. 9.

Reo, K.L., 1979 India's Water Wealth, Its assessment, uses and projections, Orient
Longmans. New Ddlhi



Rao S K, 1971,

Reo, V.K.R.V., 1981,

RatnaReddy, V. 1990;

Repetto, Robert, 1986;

1986;

Robert, Wade, 1982;

Robbins, L, 1935,1986;

Sampath, RK. 1992;

Sangd, SP, 1991

Seagraves, L.A.,
and Eagter, RW. 1983;

Seckler, D.W. and
Sampath, RK 1986;

Shah, T. and Raju,
V.K, 1988

Shiklomanov, LA, 1990;

"Inter regional variationsin Agricultural Growth, 1952-53 to 1965
66",EPW. Vol.11, No. 27.

"Some Nutrition Puzzles - A Note', E.P. W, July 11-18.

"Irrigation in Colonia Indiac A Study of Madras Presidency during
1860-1900", E.P.W, Vol. XXV, No. 18 and 19, May.

The Global Possible, Resources Development and the New
Century, Segment Book Didtributors, A Water Resources Indtitute
Book, New Ddhi.

Simming the Water rent seeking and the performance and of
Publicirrigation Systems, Research Report No. 4, World Resource
I nstitute Washington, D.C.

"The System of Adminigtrative and Politicad Corruption: Cand
Irrigation in South Indid’, Journal of Defence Sudies. Vol. XVIII
No72.

An Essay on the Nature and Sgnificance ofEconomic Science, 2nd
Edition, Macmillan, London.

"Issues in Irrigation pricing in Developing Countries', World
Development, Vol. 20. No. 7, London.

"Pricing of Irrigation Water in Indid’, E.P.W, Vol. XXVI No. 46.
November.

"Pricing Irrigation Water in Developing Countires’, Water

ResourcesBulletin, Vol. 19, No. 8.

ProductionandPovertyinindianAgriculture, ISARD, Work
Paper-I Colorado State University, Colorado.

"Working of ground water marketsin Andhra Pradesh, and Gujarat
: Result of two village Studies’, E.P.W, Vol. 22, No. 13, March.

"Globd Water Resources', Natural Resource Journal, Vol. 26,
No. 34.



-,1993;

Silliman and Lenton, 1985;

Small, L.E, et a, 1989,

Smal L.E. and Carruthers,

lan, 1991,

Smith. Adam., 1925;

Steiner, HM 1980;

Stephen, Merrett., 1997,

Subba Reo, K, 1985;

Subba Rao, D, and
Madhava Rao K, 1996;

Sudipto Mundle and
Govinda, Rao, M, 1991;

Thomeas F. Pogue and
L.G. Sgoutz 1978;

Uma, Lee and John
W. Mdler, 1989;

World Fresh Water Resources, in water crisis, Peter H. Glerick.
(ed), Oxford University Press, New York.

Irrigation and the Poor, Seminar paper for the Internationa
Conference on food and water. A and M University, University of
Texas, Texas, U.SA.

Financing Irrigation Services : A literature review on selected
case studiesfor Asia, 1IMI, Colombo, Si Lanka

Farmer-Financed Irrigation: The Economic of Reforms,
Cambridge University Press, IIMI Cambridge. Y oung.

An enquiry into the nature and causes of wealth of Nations (ed,,)
by Edwin Carman, Methuen and Co. Ltd., London.

Public and Private Investments, Socio-economic analysis. John
Wiley & Sons New York.

Introduction to the Economics of Water Resources. An
International Perspective, V.C.L. Press, London.

"State Policies and Regiona disparity in Indian Agricultura”,
Development and Change, Vol. 16, No. 3.

"The Hidden Side of Subsidy", Economic Times. 8 July.
Hyderabad

"Volume and Composition of Government Subsidies in India",
1987-88, E.P. W, Val. 26, No. 19, May, 4.

Government and Economic Choice : An Introduction to Public
Finance,Houston Mifflin Company, London.

"Agricultura  Growth and Poverty Alleviation: A compardive
Andyss' in Indian society of Agricultural Economics titled
Agricultural Development

Policy : Adjustments and Reorientation: Oxford IBW Publishing
Company (P) Ltd., New Dehi

260



United Nations
Organisation, 199,

Uphoff, Norman,
etal, 1991;

Vaidhyanathan, A. 1987;

1997-

Vinita Kumar. 1997

Water Management
Forum, 1992
Water Resource
Indtitute. 1995;

Wood, G. 1985;

World Bank, 1992;

World Commission on
Environment and
Development., 1987,

Young, RA, 1986,

Water pricing Policies and structures and Investment promotion
in the water sector in Asia and the Pacific, Economic and Socid
Commisson for Asia and the Pacific, Water Resources Series,
No. 76, New York.

Managing Irrigation: Analysing and Improving the Performance
ofbureaucracies, Sage Publications. New Ddhi

"Irrigation and Agricultura Growth", 1.JAE., Vol. 42, No. 4,
October - December.

"On Subsidy", The Hindu, September, 1 & 2.

Economic Growth and Rural Poverty; The Indian Experience,
1960-95, Concept Publishing Company, New Ddhi.

Irrigation and Water Management, Vol. | & Il, New Dehi.

World Resources 1994-95, UNDP, UNEP, Oxford University
Press. Ddhi.

"Negotiations between water sdlers and water uses, the landless
irrigation sarvice in Bangladesh”, Peper to the Development

Sudies Association Conference, University of Bath, Bath, U.K.

World Development Report- 1992, Washington D.C.

Our Common Future, Oxford University Press, Oxford

"On the dlocation, pricing, and vauation of irrigation water”, In
K.C. Nobe and Sampath, RK. (et d), Irrigation Management in
Developing Countries : Current Issues and Approaches. Sudies in
Water Policy andManagement, No. 8, Westview Press, Boulder of
London.

261



Young, R.A., 1986;

Zafura Hasan, 1996

"Why are there so few transactions among water users'? American
Journa of Agricultural Economics, Vol. 68, No. 5. Food and
Agricultural Organisation (FAQO.), 1995 Water Policies and
Agriculture United Nations, Rome.

Water Pricing Policies and structures in India, Economic and
Socid Commisson for Ada and Pacific, Water Resources Saries,
No. 76, U.N.O., New York.

262



F.P.W
UA.E
Anicut

Abi

Dufassa or Dofasal

Fasdjadti ‘The charge for water for the irrigation of
a second crop irrigated crop on a wet land
entitled to raise only one heavily irrigated
crop.

Inam :Grant of land free of land revenue or a a
favourable rate of land revenue.

Kharif :Early dry crop harvested in Autumn.

Manavari ‘Rainfad land on which Paddy is grown by in pounding rain water.

Rabi :A dry crop shown in October and November
and harvested in Summer in March and May.

Tabi ‘The Paddy crop which is grows in Summer
Season.

Tirwgjadti ‘Water-rate collection dry landsirrigated
from a government sources of irrigation.

Paddy(Vadlu) :Orya Sativa

Jawar(Jonnalu) :Sorghum Vulare

Bara(Mokkgonnalu) :Zea Mase

Ragi(Ragi and Chodi) :Eleusne Cora Cana

Korra(Korralu)  :Setaria Itdika

Varagu(Arikelu) :Pagpdum Serobiculatum.

Tobacco(Pogaku) :Nicotiana Tobacum.

Cotton(Pratthi :Gossypium SP.

Groundnut(Verushenagalu)  : Araculus Hypogoca.

Bengad Gram(Shanagalu) : Cicer Arictinum,

Green Gram(Pesarlu) :Phassolus Arureus.

Red Gram(Kandulu) : Cgjanus Cgjan.

Black Gram(Minumulu)
Horse Gram(Ulavau)

GLOSSARY

: Economic and Political Weekly
- Indian Journal of Agricultural Economics

‘A dam. generdly of masonry, to retain or

divert running water for irrigation purposes.

:.Paddy crop sown at the commencement of rainy
season, irrigated by tanks, wells and other
irrigation sources.

:Crop which remains on ground for more than ss

months and isirrigated. When gpplied a means a
double crop aland entitled to raise two heavily
irrigated crops or a crop which remains on ground
Dreariness both the seasons.

: Phaseolus Munso.
: Ddllichose Biflorus.

Chillies(Mirapakayalu): Cagpsum Annum.
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