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The main purnose of this paper is to ascertain if there is any implicit

subsidy involved in canel irrigetion water supply in Pakistan. If the public
'

cost to supply surface irrigation is higher than the water rates assessed for
any crop, irrigation is deemed subsidized by the gt--= {12). ma puRlae
of irrigation is normally corstiituted by interest on capitel and running
expenses of the canal system whereas water rates are a statutory payment
fixed- for taxe supuly of rore or less optirun water requirements to rature an
acre of a given crop. The existence of the canal irrigetion subsidy at o
given time may this be esteblished by a cemparison of -current water rates wita
the public cost ¢ canal water supply o with.the cost-a cultivator will! hear
in securing irrigation water from a well with bullocks or from a tubewell.
The cost of obtai.ing a certzin quantity of water from tubewell reflects che
commercial velue of the same volume of canzl withdrawal., If the zlleranate
cost of obtaining water from my source is in cxcess of that associated with
public irrigetion water supply, therc is a roen for additioral charge on
irrigated agriculture (17). In this study, the question of subsidy has b :cn
investigated By following the second slternative aprroach in which the cest
of fulfilling thc standard water requircments of different crops from a
private tubewell is compared with recspective water rcates. “This approach has
the advantage of being relativcly less complicated and can afford periodical
verification of cormercial velue of irrigntion due to small time and data
reauirements, Conversely, a rerular cstination of cost of surface weoter
supply is rendered difficult by inadequate informaticn rcgzerdin: service life

of the complicated canzl retwork nnd sccounting of irrepgulerly ascendin



recurring expenses as well as repair of unpredicatable flood damage or
naturzl collapse of irrigation structures.

The estimation of the subsidy by measuring the commercial value of canal
irrigation on the basis of tubewell water cost is further prompted by the fact
that farmers with inadequqte or no surface supplies resort to ground water for
irrigation either by investing in tubewells or jurchasing its water. It implie
that farmers with insufficient or nc customary water supply due to them fiom
canal would purchase surface water, if it is marketed, at approximately tae
same price at which the tubewell water is sold in the area. It has been
observed that farmers freaqucntly supplement surface water supplies when
necessary and a decrease in canal water supply has been accomvanied by an
1ncreasc Ln Lthe ivoe ufl groundwater (18). More sperifically, 60 percert of .
the sample farmers located in contral Funjab were found to purchase tubevell
water upto 42 percent of their canal water supplics during Kharif whereas 64
percent farmers tought upto 49 percent of their surface supplies during Rabi
season of 1965/66 (14). Tarmers havc also been found to pay in kind as pay-
ment upto s9% of crops raiscd on tubcwell water surplier (6).

The cost of nroduction of tubewell water and its econcmic effects have
been examined by lunjab Board cf Sconomic Lnquiry (3,4), W.PDa (18), Ministry
of Food and Ligriculturc (6) and Hazara Engincering Co. (1C) from surve; data
of privatc clectric and dicsel units scattered in various districts of Punjab.
Similarly, I.nCe. (11), IBRD (12) and Ghulum Muhammad (15) estimated cost of
water delivery from Public SCAIRP tubewclls which operate only cn clectricity
and hav. higher discharge capacity than private tubewells., . sll thesc stucies,
without exception, reportced higher cost cf dclivering water from diesel compnre
to clectrically cperated units of egquivalent discharge capacity. The putlic

tubewell water cost per acre foot has been feund to be significantly



than that of priv te tubewell running or the s"me motive power. The use of
tubewell wetcor bosh in isoletion and in integration with surface supplies
h~s shown 2 very Zfavourable inpnct on form yroductivity, cropping patten,
omployment of humen lebor, usc of 2nimrl rower and application of other
modcrn inputs. However, nc study hos used the cost of tubewell water os a
basis to determirn. the cost of purface supplies and therchy to cstimate the
cencl irrigntion subsidy implicity appropriated by the farm secter. Nor is
there anv study that has attem;tcd the estimation of the subsidy in surface
irrigetion in any alternntive manner.

The size of the suhsidy in can~l irrigation water wil® reflect the
relevence of current water rites. Sinc: the study in the process of the
subsidy estimntion will first determine thc cost of a Privatc tubewell
water which is otherwise imortant to know the reuuircments of capital and

to desipn credit neclicies tc develop this source of irrigation.
D.T. ..ND MET.CDCLOCY

The dnte werce obtcincd from a survey of tubewell enuipment selling
firms locuted in metrencliten Lahore. In 2ll, 25 firms were contacted
for data on priccs ¢f the.crtire array of components required tc install
tubewells with 1. 1.5, and 2 cuscesdischarge capacity, during a ten-dnys
period from 4 to 14 ..ugust 1977. Five out of thesc firms also provided
information on drilling operaticns of tubewells. The data on drilling
operations was augmente! with infermation from feur additional firmes that
specinlized in tubewell bering. The running ;xl‘enses -‘ﬂnd’ cper'ational hcurs
were estimated f-om analysis of 139 divsel and 12C clectric private tubewells
selected from a natioswide tubewell survey carricd out hy the University cf
Zngineering and ‘echnology, Lehore in 19’74. The dicesel tubcewells were

categorised ng 2 with 1, 66 with 1.5 rnd with 2 cusecs capacity whereas



the electric tubew:1lls were distributed in the order of 36 with 1,49 with
1.5 and 35 with 2 cuteces disc.arge.

The operation~l expenses of private diesel and electric tubewells were
estimated in the form of fixed cost and variable cost. The fixed cost was
constituted by intarcst on installation outlay and depreciation of tubewell
mochinery as well as mesonary work. Interest cost was determined at a
market rate of 12 pecrcent. Derrcciztion of tubewell enuipment and masonary
work was , however, calculnted at the rates of 1C and 3 percent respectively.

The vorinble cxpenses cemprise costs of diesel, power, lubricants,
spare parts, repair, maintcnance, and pay of the oper-ator. The running
expenses which pertained to 1974 were acdjusted upwerds with relevent price
indices to accoun: for any price inflation for the intervening periocd upto
1976. More speci icnlly, the cost of diesel was adjusted with the index
on fucl and lubricants, power consumpticn bill with the index of eloctricity
and the remnining ex)enses with the gencrnl wholesale price index.

The productiin cust of tubcwell water per aour was derived by deflating
the total operaticnal expenscs on annunl hours cf operation. The cost per
acre foot or per ~cre inch cf water was estipated, on the other hand, by
dividing tho total uxpenses with velume of water delivered in those hours.
Pinnlly, the subsidy inv lved in cannl irrigation of individual creps was

determined s bhelow:

- -

Where,

SCI = Subsicdy in cnnal irrigation of an acre cf a given crop
TC = Total cost of operation per annume of a given tubewell

AL = Total volume of water delivered in aCfe)inches by-the tvbcocwell
during its operation period in a year

WD = Wate® delta in acre inches rcquired to mature an-acre of ths crop

WR_= Water rates por acre for the crop —

Total volume of water delivered in acrevinches can be measure
(60) (60) (Diachnpge level) (Aanual gperational hours) (144) (-
' u840) (9) (14h)




The irrigat .on subsidy as measured above was compared with its
alternate estimation based on tae water contributicn to crop output
value. The irrigstion contribution was denoted by a proportion of 35
percent of crop revenue as suggested by the Ministry of Food and agri-
culture (6). The published data on yields and wholesale prices of farm
commodities for 1976-77 were used to derive the share of irrigation.
Actualily, only a fractioa of the irrigation contributions is charged as
water rates. The amount that may be appropriated as water rates was
calculated at the rate of 35 per cent of tue pecuniary benefits attributable
to irrigation. This proportion has been adopted from the water rate
fixation criterior enunciated by the National Counoil for Applied Economic
Rr egarch (16). F:inally, the subsidy is estimated as a residual of the
amount that should be taxed away as water rates minus water rates actually
charged.

Symbollica’ 1y, the method may be expressed as below:

5CI = ,Y - K-WR

D b
Where,
SCI = Subsidy in canal irrigation of an acre of "a given crop.
Y = The output value per acre of the crop
D = The factor denoting per cent share of irrigation

in total output valuec per acre of the crop

K . = The factor denoting a perfentage of irrigation

benefits to be taxed away as water rates per acre

4R = Water rates per acre for the crop

R&3ULTs> DISCU.. ION

ed, Variable and Total Cost of Operation

The componants of installation and operational costs of a private



dicsel and elcectr .c tubewell. are depicted in table 1. The totel
inotallotion utl y voried with the quality of tubewell material,
depth of boring and discharge ciapacity. A tubswell with higher
discherge lev.l necessitstes the installation of a relatively large
contrifugal pump, bigger diescl cngine/electric motor and longer pipcs
with wider diamet.rs, This is vrcciscely why there is a conspicuous
differ.once in install~tion costs of tubuwells with variable dischargce
cap-city. How.ver, the diff.rence betieen the initial investﬁent.%f
1.5 nund 2 cusces tubowells is murkedly higher than the differcence in
the costs associntoed with units of other discharge capacity. The
rcason for the disproportion. tu diffurence in the capitnl cost of the
two upper thon th. lower disch-rge level tubewells is that in high
water tuble arcas 1 and 1.5 cuscces tubewells are fitted with more or
less the samc equ .pment oxcert that a centifugnl pump with enlarged
imp.ller is uscd wn the 1.tt r typc of ' 21ll. .This smr1ll modification
dous not cntail 2.y signific at differercc in. cost. Howcver, the cost
of install tion o' these disch~ e lovel tubewells is significantly

"draw out' which

different in o as of decp w.ter table involving lenger
requires relatively mor: pow. rfil engines/motors for higher discharge
tubewells. Still another re-.son for the relatively smalicr differcnce
in the total investment cost of 1 =nd 1.5 cusces wells is that, within

a certain rang., the cost of the smallir of the same two parts is higher

to difference in Labour input nceded to achicve precise finish,

Fixed cost. ns would he expccted. rose with the iner.onse in
tubewell discharg, Although por heour fixed costs of 1 diesel tubewcell
ascended with n 'ncreis: in discharge level, the difforence in costs
associntod with 1.5 nand 2 cucsecs tubewells is negligible due primarily

to significntly igher intersity of op r-tion czserved in the latter
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form of tubcwells. Similarly electric wells of 2 cuscc discharge .were
found to be op.rated for long:r hours. and therefore the fixed cost per
\ - L

hour reduced ‘to the luével associnted with tubcwells of lower discharge
'

\
despite a great difference in this capital outlay.

The variablce cost per hour varied directly with the level of
discharge of diesel tubewells. The positive association between the
vari-ble cost and dischar~c cap=city is atiributcd nrimarily to the
difference in the consumption of diesel which ccounts for the bulk
of the running expenses, and employment of operators.. The consumption
of diesel hovered around 0.5 gallen per hour in 1 cusec, around 1 gallon
in 1.5-.eusec nnd over 1 gallon in 2 cusgc tubewells. " Bigger tubewells
run by operntors ware normally installed by large landownerse Lne
variable cost of ~n ulectric tubcwell, on the othe;-hand, increased only
when discharge letvel rose from 1 to 1.5 cusecs and declined on its increase
to 2 cuscos. The main reason fer such a pattern of variable, cost is the
consumption of noicr, which represcnts the highest proportion in current
expenses of theso-tubcwells. The rate of its consumption increased by a
high.r margin when the discharge level rose from 1 to 1.5 cusces than when
it ‘ncrenscd from 1.5 to 2 cusecs. In certain instances, the cost of spires
contributed significantly to the v riable cost. However, in general, the
consumption of diesel and powur were more- significant, than angother faoctor

inh determining the running cost.

The average v riable cost based on cormbined expanscs of all discharge
level diesel tubcewells cume to Rs. 5.26. It compares with Rs. 3,34 reported
by the Ministry of Food nnd igriculturc during 1972 (6) and with Rs. 3.79
estimated by the 3oard of Bconomic Inguiry in 1965 (3). The per hour

average variable cost derived from collective expenses of electric tubowclls

of 2ll discharges, on the other hane +, was observed as Rs.3,6% compn



to Rs. 1.98 ~nd i.. 1.62 found by the above agencics for private c¢loectric
tubcwells., The averago tot-l cost per hour estimated on the same line as
variabl: cost amouinted to Rs, 7.54 for diescl and Rs. 5.07 for clectric
tubcwells. During 1075, the 3o:rd of Iconomic Inquiry in ite sccond
study (4) reportcd the total cost per hour s Rs. 8.31 for wiesel and

Re. 3.,7% for electric units.

The intensity of operation of tuboewells, basides initial
investments, nffected significantly the totnl cost per hour. Tubewclls
in rice growing district were oncrated for higher number of hours during
kharif than in oth.r parts of the yenr. Howev r, for the Punjab as a
whole the intensity of operaticn did not oxtiihit any noticeablc differcnce
between seasons, Diescl tub-wells with one and clectric tubewells with 2
cusecs discharge werc opergted for rolatively longer hours than the remaining
discharge level tubowells. he difference in the intensity of operation of
these discharge 1.vel tubewelles is attributud to the location and the size of
land holding on wiich they weore incstall.:d. The clecttic tubewells were
concentrated lurg:ly in thc »ice belt wherc high dischirge unitc were found
to operate more intensively. Converscly, relatively a larger number of
1 cusce .dicsel tubewells locrtod in whent—cotton ~rea w- re opcrated more

intensivcly.

The fixed, variable nnd total costs per acre foot costs pur ncre
foogiégre ncgatthly.rclﬂted to the level of tubewell discharge. By comp-rison,
these costs per acre foot were significantly lower on electric than on diocsel
wells of cqual discharge cup citics. Specifically, the total cost: per acre
foot of water obtiincd from 1 cusce dicsel tubewcll came to- Rse 79.46 compared
to Rs. 57.29 for 'm electric tubcwell of corresponding discharge. " The total

cost of pumping dropped by 5: p:r cent in dicsel and 50 per cent in electric

tubewell, resp.ct’vely, on the increase of discharge lovel from 1 to 2 cusces
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duc to th: econom» of scale. Total varinble cost and fixed cost por

acre foot d clined, as would bh. expccte€, in abeut the same proportion

when the tubewell delivery r te ros e from 1 to 2 cusces. The aggregated
punp' ge of all discharge level diesel and clectric tubowells were associaty
with voriablc cost of Rs. 42,85 and Rs. 28.54 per. wcr. foot respectively.,
Howcvor, average total cost detcrmined by collective volume of water was
obsurved o8 Rs. 6%.65 for dicsel mnd Rs. 39.53 for electric units of all

dicchrrge levels,

The pumping cost of tubewoll water supply has incrcasced considerab:
over the yenrs, Previously, WAFDA (18) cstimated the cost of an acre foot
of water as Rs. 14.49 and Rs.”0.93% for private clectric and diescl tubcwall
Simil~rly,Hazara ‘ngincering Co. (10) ri#ported Rs. 28 as the per acre foot
cost of A privaite diesel and Rs. 19 of on electric unit. Later, IACA (11)
and Ghulzm Muhamm d (15), wo-king indcpundently, dutcrmined the same cost
of Rs, 2 pcr acr foot of g oundi'ter vumped by dicsel and Rs. 16 by
clcectric tub. well: ot privat. frras. The Ministry of Food nnd Agriculture
(6) recorded Rs, 26.69 and Ri. 17.96 as the costs to punp the same volume o
an acre foot of wntcr from privite dicscl and eloetrie tubewells. Hore
r.cently, however, the Punj~b Bonrd of Lconemic Inquiry aseert dncd the
cost of delivering an ccrc foot of water from dicscl tuboewells as Rs.99.72

and from cloctric tubowells as Rs. 44,82 (4).

As a way of reccapitulation, all the threc forms of opcrational
costs- fixed, varinblc nnd total costs- ostimated in terms of per hour
and par necre foot were significantly hish.r for diesel than for electric
tubvwells. During the period nround 1965, fixed cost and varinble cost
nccounted for approximately on cqual sh re in the total operaticnal expense:

of cither type of tubuwell. However, the recurring expenscs since 1670
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have out-aced the fixcd cost compenent. Although the installation
and opcr~ticnnl cist h~ve revenlud a considernvle increase over the years,
the rise in oxrenses may be vicwed in rol-tion to the increnses in farm
priceos. Sinc: beth the tubuwell oxpenscs and farr product prices have
withnessed increascs simult-neously, "lthough not in pruciscvly the samce
Jproportion, tubcwells op.ration dous not appear to have becn adversely
affect.d. Although sonc concurn his beoun cxpress.d about dicsel prices
~nd its availability, suppliuvs of fucl nd lubricants hive never fallen

to the distressing level.

The protlem of ficld performonce of tubcwills is largely unknown
to the farmers. Although the performance of tubewells is expoected to
decline with the r{flux of tiuwe, the efficiency has becen recorded much
below the rated 1:vel even 27 very - rly st--cs of their operation (2).
The main reasons of rapid decline in the efficicnecy of tubewells over
time are the poor quniity of mnterial, unsatisfactory precision of finish
and imperfections of installition. Div.rse brands of tubwells components
ire being marketed by a varicty of firms who hardly adhcre to any standard
spccifications. It w's obscrved in the market survey that no single firm
sclls a complite sct of tubescll components but every firm claims the ability
to asscmble the c¢ntirc unit. Obviously, it is done by picking up ports from
other firms in th: business. Such o collection of components made by diversc
firms 2llows a possibility of imp.rfuctions. This is where instantancous
statc dntervention is called for introduction of scicntific-lly determincd
rigid specifications in the manufncturing of tubew.ll equipment. An increase
in both e¢fficiency -and operntionnl hours drives the cost por acre foot of
water down. It is belived that the of ficiency can imrrove considerably but
only if rigid stand~rds for . h¢ manufacturirg of tubcwull cquipment arc

introduced and the complianc: in closcly watched. The quality equipment



will increases the op.ratisnal hours by r1eduction in running faults.
Tubcwell owncrship was found largely a phenomenon of single owncsrship

on relatively large holdings. Joint ownership of tubcewells is virtually
non-e¢xistent. A change towards colloctive ownership to increase commanded
arca will perhaps stimulnte increased intensity of operation cnd thereby

some reduction in oncrntional cexpenses.

Cost of Crops wt:indard ‘lat.r Hequirements and Conal
Irrigation Subsidy

The optimum water rcquircments of differents crops reveal wide
veriations depending upon the gustation reriod and plant growth patt rn.
The diversity on optimuwa water delta is reoflected in the cosi of tubewell
irrigntion. Ordinarily, the ccst of water to mature an acre of a crop v-rius
dircctly with its rccommended lovel of irrigation watcr. The cost of diesa
tubcewell wnater to fulfil the standard irrigation reguirements variced from
a maximum of Rs. 361 for sugurcanc to a minimam of Rs. 45 for oilseeds basc
on the collective vumpage of all discharge level. The average cost of tuba
wnter per cropped cre of the major crops considercd in table 2 amountced to
The cost of elietric tub.well water to supply the same water delta, on the ¢
hand, ranged fromRs. 224 for sugnrcane to Rs. 33 for oilsecds and average

to Rs. 112 per acre.

The amount of the implicit subsidy reccived in canal irrigation
of n crop varies dircctly with its water dilta because water rates, which
constitute n besis for its estimaticn, db not appe-r to .xhibit any precisc
correspondence with the r-~to of wiat.er usc. For instance, wnter r-tes charg
for ric. using 64 acro inchoes of water =re-Rs. 16.86 whoereas they ~mount to
Rs. 16.00 for cotton that comsumes only 25 ~cre inches of water in ~bout tis
same span of crop svnson. Converscly, watcer rates for cotton ~nd m~ize ~re

different for usc of the same 25 acre inches of water. As such the implicit



Table 2:

Cost of Tubcwell Jater for Major Crops

Crop

St wnd ira
Wdator Dolta

Can 1 “'~ter

(Acre Irches) | Rotes

(Rs.)

10,40
1¢..86
35,60
16.00

9.60
20.00
20.00
17.836

7.6k

fhet-Mexi-Pk 18
Ricc-Irri 64
SJurg~rcnne 68
Cotton 25
Mnize 25
Potatoes e
Onion 3C
T~b-cco es
Oilsceds 1C
Source: Derived from survey dat:.

Note: (a)Data on wate
Division, Islamibad.

1 Irrigaticn._

Dicsel vell

13

~nd Estimation

Electric vell

Cost Subs£;§
. -
95 85
339 322
361 325
133 117
133 123
212 192
i59 139
133 116
53 L5

Cost Subsid

59 k9
211 194
220k 188

82 66

82 72
132 112

99 79

82 65

53 25

r delta obtrined froum Minisry of Frod and Agriculture Planning



subsidy 1s r:pree .nted by th . diffcrenc: botween the tuboewell witer cost
assumcd to denot: the commercizl velue of surfice supplics and the relevent
statutory witer rtes depends more or less ontirely on specific water dolds
of ficld crops. Conscquently, its occurrunce in c-mal irrigation of surgnr
cane and rice creps, irdicating penk woter requirements, is much in cxcess
of thit invelved in nny oth.r crop. More specificnlly, the nmount - of tac
subsidy fluctu-:ted from a mexirum of Rs. 325 per ncrc of sugarcame to 2
minimun of Rs. 45 for oilsccds conscguent to dicsel tubewell water cost.
The ~wvor ge amount of irrigition water subsidy wos obs.rved as Rs. 163. Us
would be cxpocted, the subsidy appropri-:ted in e¢xch crop was smailler by =
significnt margin where the pumpin- cost of electric tubewells was assuncd
to reflcet the ccamercial v-olue of surfaco irrigation. The size of the
subsidy wns recoried as varying from Re. 198 in rice to Rs. 25 in oilsceds
with n werage ¢7 Rs. v+ per -~cre of mjor crops. By comparison, thce amow
of subsidy v.sese .d, with respect to clectric tub.well water cost, for
individuil crops 1w well ws ver ~cer: of all crops conciderced in the study i

less by about 40 per cent.

The estimation of the cwal irrigaticon subsidy carried out with th
mcthod of crop output vzluc is depicted in trble 3. Since this procedurc
yiclds the subsidy ns the diffircence botween the proporticn of crop output
value ttributable to irrigntion nnd pruevilent wnitcr rates, the market valw
of the crop nssumes 1 criticnl rolc in its determinttion. High-value crops
are associnted with high level of subsidy nnd vice versa. Specifically,
sugnrctne, ricc, pot-toes, onicn ~nd tobxcco appropriited relatively higher
irrigntion sut-dddes. The ompirical dntn on product vsiiue nd wrtoer requir
show that improved varictics ~roe norunlly highly subsidized. The subsidy
ronging from Rs. S0 for oils.eds to Rs. 507 for pot:tocs averaged tn Es. 27

per nere under th. current m rket prices of the mnjor crops. High-.

]

1¢ 2re

willeountinue to ‘vprepri-te hirher lov.1ls of irrig-tien subsidy



T-able 3: Cunal Irrigation iubsidy For Acre Based on Water
Contrisuti.n in Cr.p Outrut V~lue

Crop OutFat V~lue Contribution of  -Amount for  VWater  Subsidy
(Rs,) ntoy () Rrtos

. _(Rs.) (Rs.) (Rs.)
‘he~t Maxi-Pnk 690.00 241,50 84,53 10,40 74 .
Rice Irri-Type 1139.40 398.79 139.58 16 .86 123
Surarcnane 2807.60 982.66 2h3.93 35.60 308
Cotten 722,72 252.95 88.53 16.00 73
Maize 595.14 208.30 72.91 9.60 63
Potntoes 4305.00 1506, 527 .36 20.00 507
Onion 3870.10 1454 .5k 470.94 20.00 451
Tob~cco Log1.22 139,93 501,17 1¢ .86 L84
Oilseeds 481,04 168 .36 58.93 7.0k 50

Source: Statisticil Year Booc 1976 nnd igricultural Statistics of Pakistan 1975.
Note: (1) 35 per cent of crep catput viluc has been attributed co irrigution waten

(b) 35 per cent of the ~mount attributable to water is considered to be

taxed awny rates.



their yields stay igh boucnusce the income depressing effect of morket

pries fluctu~-tion- has becen bviatud by output price support progrwnes.

It m. ns th>t the ~cresg. of such crops as nre covered under such progrmme:
is not uxprct.d to decline ~s long ns tlieir prices ~rc¢ prevented from
subsiding below 2 cert-in lovel. Altcrnatively stated, farm income duc

to m jor craps has been stirulated to grow at 2 stable rute on incronsed
us . of irrigation ~nd oth.r coop.rnt inputs such ns fertilizers, pesticide:
cte.

Frrming in Pakistan hns prefoundly been nffected by climatic
vari-tiosns nd inherent physic-l cndowments cspecially irrigition water sup
Conscquently, specific craps theive in specific regicus in particular rotat:
Thus, the as. cssment of cnnal irrigntion subsidy involved in particulnr cre
rotntions may ~lso be intcrcsting. TFor this nurpose, four crop rotations
prevalent in moct of the rice and whant:bclts of Punjib have been considere
+he respective anounts of suosiles hwa b.en indic ted in t-ble 4, The
woernge subsidy yper wcre for rice zone crop combination was in excess of
that for whent zone becnusc the crops raised in the former region are
simultanecusly he wy woter delte ~nd high m~rket ¥Yalue cropvs. The size of
average subsidy por cropped ‘cre estim~ted with respect to diescl tubowell,
wat r coat wis rove Rs. 200 in ono nnd substntially less thanthis in. the
sccond rot :tion of the rice zonc. Hawever, the per acre subsidy wns 2bove
Rs. 150 in omne ~nd less less thnn this in the other rotation followed over
2 wide ~ren of the whent zono. The irrigition cubsidy per ~cre 2s estimate
from electric tutoew 11 w-ter cost wns over Rs. 10C in the rice nrea and lest
than Rs. 100 in \heat e fer the same creop rot-tions considered in the
~nnlysic. The subsidy catintted from crop output value for three out of the
four rotatiens o. both the zones fell between its estim-~tes derived from
diescl 'nd clectric tubowells irrigntien cost. A relatively high incr
in pricis -f pot tous 7nd onicn during the recent past has incr.iscd the tof

value of rctaitions inclusive of thoese creps, ~lthough their w-t r r.~uiremd
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T-ble 4: Cenparis.n of Diff rent Ivouts Subsi'ies per ¢
cre Untor Inpertant Crop Ret-ticns.

(a)
Crop Rot-ticns C-nal Irrig-otin Ferti- 3ced! Plant Protection
Dicsel El.c~ Tax of lizer .erinl Gr. und
Well tric w-ter spray spray
Well centri-
buticn o
PSP * I S
Ric- Zcn:
Rice-Jh.nt-Fallow- )
Maize-Sugnrcane 214 126 142 77 8 )
Ric.-Wheat-Potatoes- g
Oninn-ti-ize 172 101 305 85 6 )
) 24 13
Whe~t-Zone )
Whent-Cetton-dugnreca e- ;
Maizc 163 ol 130 , 81 8 )
tlheat-(11lsc.ds-Cotto = ;
Maiz. (Foddor)- Sigarcane 139 80 113 81 8 )
)

Source: Columns 2-4 derived froum tables 2 ~nld 3. Culumn 5 develcped from
unpublished d-ta in the Plqnning Divisien, The remaining columns were
ceveloped from Pokistan Jcenomics Survey, 1976-77, 25-27 pp.

Note: (a) Recommended rates per ncre in pounds ¢f nitrogen for Mexi-Fak wheat,
rice, sug'arcane, c ttom, maize, pctrtoes, and-onion are 125, 90, 175,
75, 90, 90, and 60, The rates -.f phosphorons for these crops arc,
75, 75, 75,50, 75,125 2nd 50 risp.ctively.



nd maturity period are not .spucially hizh. They constituted 2 supericr
~lternative for 1w market v lue ercps waer the prevalent conditions of

clim.te ~nd water ~vail~bility in the country.

As an incentive to raise form productivity, subsidy has been
providad in suveral inputs in the form of reduced sale prices. The
cannl irrigitics ~pperrs to he subsidized through an analogous mechnnizms
of under-pricing it. To re-iize its relntive impertance, the irrigation
subsidy has becn cenpared with the subsidies involved in fertilizer,®
improv. d seaeds ~nd prsticides for respective crop rotations. The subsidice
in fertilizer and seeds hwe be:n determined on the boasis of recommended
rotes of their npplic-tion for the creps included in different rotaticns.
The subsidy in pe:ticides hng, on thé cther -h-nd, boen detirmined from
the movernment cr im:tes of cost involvod in gerial as well as ground
spri1y of cropped :crenge during 1976/77. Acrial spray under government
opernticns 3= cur sied out centircly free of cost wiwre's the material sold
to the frrm.rs for gpound spr-y is subsidized at the rate of 50 per cen. (9,
By compirison, tl . implicit .ubsidy inv-.lved in c-nnl irrgntion, far exceceds
ns dgpictud in table 4, wny othor firm input subsidy in most crop combinatic
The cqnal irrignticn subsidy in ricc zone crop rotition is 2 to 3 times as
lurge s in chemic?l fertiliz r. The diff.rencd in the subsidies associnted
with thesc two inputs reduced considerably for whu~t zone crops. In fact, t
size of input subsidies depends on the livel of their application in any cre
When output prices re not vulnerible to deciine beyond 7 certiin Tixed lows
high v~lue crops, which twre input intcensive, appropri - te the maximum subsidy
on use of recomuended levels of irrignation water, fertiliz.r, ctc. The mnrg
of thu subsidy h~~ gradu:lly been curtailcd by incrensing snle nrices when -
use level especintlly of newly introducted in-uts increased to 2 desir-ble o
The chemicnl fortilizer is the cnsc in roint. Water rit s as 2 ch-orge for

irrigntion whter supoly have perio’icaily oseen rhised but in no ratemntic



19

relati.uship witl wat.r requircments or with incroases in firm prices

and income. The nmcunt of implicit subsidy continued to grow owing

to & relatively higher rate -f increase in beth frrm prices nd irrigatiin
.xpcnses than in water r-ter. dater r-tes werc increascd from Rs. 4.29

per -~cre in 1933, to Rs. 11.30 in 1965 and to Rs. 16.48 in 1969, the 1l-st
rcvision, to irrignate crcps cof wheat, rice, sug:rcane, cotton, oilsceds

and fodd.r. Dur-ng 1933-34, Watcr rates accounted fer 30 per cent of net
arm income (13). How.ver, they c.nsitituted o 1y =but 5.8 pc» cent when
the net incceme from the abova scet of creps including qniwn as cerived by

the Planning Divisicn, in 1¢75-76 wxs considerad. (8). During 1964-67, the
8-il Bairvey Orgnrizatior assumced Rs. 5 per feot in Kharif and Rs. 10 in rabi
as the cainl irrigrtion cost derived from cnly running and replacerient
cxpenditure (1). These rates, which arc exclusive of interest and denrecition
cost of capital utlay cf tk2 canal nctwerk, will incrense censiderably if
these re worked with current oxpenditirc. For example , the djustment

of the above cstimates for the general rise in prices from 1966 to 1976
rajises the cost per -~crc foot of cinl watar te Rs. 13.35 in Kharif nnd to
Rs. 28.70 in rabi. The level of canal irrigaticn per ncre foot during

rabi works cut about the same s variable cost associated with pumping cost

of water from eluctric tubcwell.

In general, watoer rates for cmnal irrijgatien are not fixed on oy
scientific basis. There is a tacit agreement that water rites policy chould
not be cencerned sclely with the debt repayment of finnncinl cobligntions of
the crnal system. 4s such, the fixation of water rotes is geverned by 2 mix
of :bjectives like mebilizaticn of savings, c¢fficicncy, growth of farm income,
focd production, stabilizatisn of growcr's incomz, ctc. But the water rate
policy has not clearly assigned “ny definitc weights to thesc cbjectives. It

is argued th2t w-tor rates rre fixed deliberately at a level lower than what



20

would be nccess-ry to pay the dsbt obligpaticns (16).

LI

The ndjustment of ficld 4-ta on running cxpenses of tubewells
may have introduced certain upwird bias ian puuping cost. Due to the
non-;vhilability of indices for the most recent yenr, the 2djustment of
the running expenses could not be made beyond Dec.:ber 1976. Thus, the
adjusted ditn for running expenscs for 1976 is combined with market

price dnta for 1977.

The other limitotions pert-ins to water rates policy which does
not furnish -ny precisc informntion of weig ts that may be assigned
to varicus objectives that govern the fixation of wator rates. It is
rreed that water rates ire fived deliberately low. To the extent water
rates are underestinated, the cinal cubsidy mensured with reference to

tubcvwell water co t and crop outpnt vilue is overestirated.

TheGvernment estinte® of net income of major crops used to
work out its relationship with water rates relato to 1975~76.  No morc

recent thnn these eostimites were avn~ilable.

Sum  ry and Conclusion

The study sought to estim:te the implicit subsidy ippropri-ted
in c¢an .1 irrig-tion. The subsidy hcs been ascortained 5 a residu-l
of the commircinl value of surfrce irrigation issumed to be reflected
by tubcwell wrtier cost minus wat.r ritos. The 2mount of the subsidy
thus obtained w:s compared with its ~lturn:te cstimntion baised on
the centribution of ir-igation in. the merket viluc of crops nd water
rites. Prior to the costim tior of the subsidy with fir<t apyrc-och
the study ex~mined the cost of producticn of witer from - Friv-te

diescl nnd clactric tubewell. Th- tot:l cost pcer hour was dir -



21

and n-r ~cre foot inversely rol.ted with the dischirge c preity of
both tyy-s of tub.wells. The tct-1 punping cort per ~cre foot of
w-ter acclired frem Rs. 79 to Ro. 54 in diosel -nd fro Rs. 57 to
Rs. 29 in clectric tub wells on the incroase of discharg: rate from

1 to 2 cusces. However, tie punping cost of tubewells of 11l dischrge

1.vels was found to be Rs. 63.65 in dicsel “nd Ri. 39.53 in olectric set.

Thetubowell wator._cost ~prreoich rovenled sugarc wme ~nd rice,
henvy woter delt crops, ns highly cubsidized it th. rat. of ovr
Rs. 300 per ~cr ~=nd 2 little less thw Rs. 200 when dicsel and
clectiric punping cost wns assumed to rofleuct the commerciol value
of cnnal irrigations The mirinmum 1.vel of the subsidy w:s obscrved
to be Rs. 45 ~nd Fs. 25 in oilsecds with respect to dicscl ~nd electric
witer cost. Howev.r, the nvernge ~mount of the subsidy per cropped cre
of m jor crops wis estikated i35 Rs. 163 nd Rs. 112 wh¢n the value of
surficc cupplies w.s cxprosse! in dicsel and clectrif tubewdell wnter

cost respectively.

The output valuce technique, on the other hand, showed that the
irrig~tion of tob~=cco, mot:to.s 'nd onion, w'ich ~rc¢ nmedium watcr delth
crops, wns cubsidized £ signific intly higher rote than that of other
crops. The irrig-tion of sug:rc me and rice u3~in involved a substontial

The amount of subsidy

amount of sub®idy.,per cropped ~cre varied frem Rz. 500 to Rs, 50 with an

~vernge of Rs. 237.

The implicit subsidy appropriitc in ricc zcnc crop combin:itions
w~S ccnsiderably. ifr excess of th:t for whest zene rot~tions. The
average subsidy per cropped c.ere estimnted from the cost of diescl
tubcwell was -bove Rs.200 in one ~nd substonti-1lly less than this in

the other rotition of the ric.- zone. In whent zone, on the other
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h~nd, thc subsidy hovercd aroun” Rs. 150 per acre of the two rotations
followed over - wide -re:. The per ~cr irrigation subsidy as estimnted
from clectric tub well delivery cost was over Rs. 150 =nd less thnan Rs.100
for the swac crop rot .tions in the above zones respectively. The subsidry
ertimited from crep output v-lue for threce out of four rotations stood

in between the astimates reflectad by clectric nnd dicsel tubewell delivey
cost in both the zonec. By comparison, cnnnl irrig-tion, under both the
~ppro~ches, wis found to be subsidized =t - significantly higher rate thon
furtiliz.r, seeds =nd pesticides. The occurrence of large subsidy in
¢l irrigatioa is because the whter rates do not vary in nny consistent
manner with the incroasce in water applicaticn or value cof crops, The

cost of surfce irrigitic’ and prices of frrm products increased at a
gronter rote than water rates and therefore the size of the implicit

subsidy grow constintly over the yenrs.

The study : ems to ¢ wclude on the bnsis of both thce approaches
of cstinmition that c¢-nal irrig:tion is subsidized nt 2 high r-te under
the provalent w 't r rotes. The existence of the large implicit subsidy
prevides 1 justificnticn for cert-in upw-rd revision of water rites of canal
irrig-ted creps. & defirite qu ntitative cstimntion of the increnase
c mnot be derived in the prosence of diffurent estimast. s of irrigation

sub-ily, yiclded by the two techniques, for the s-mc crops ~nd in the

abacnce of vxplicit woichts ~ssigned to diverse objoctives >f the water $
r:tos pelicy. as such, thero gpuld be n simple mcthod to verify the
relevance of water rotes from time to time. The most appropri:te
~pprro~ch is to m int+in w-t r r-tes in : ro son~ble rel:tionship with
nct inceme Bf cnch crep bocause it ~ripw ro consistent with some of the
objectives of the watir ratoes relicy. It mmy tontntively be sugsmested

th~t wrtor r tees feor whent, nnize and oilsceds thht nppropriate rel-tively
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sn~1l ~rount of subsily wnd yield smnll net income nny be raised to

10 por cent of their net income. How.ver, the whteor rites may be

incre-secd to 15 p.r cent cof net income from sug-rc:ne, rife, cotton
\

-

2ot~toes ~nd onicn. If wat r r-tes determined s beve from the

govern vnt ustim-~tes of not incohe ~nd rcl-te? to cloectric tuhcwell
w~tcr crst or toixoble itir contribution in cutput, the size of cwmnl
irrigation subzi.y will be “reduced consider~bly in the first sct of
crops but it will still be f .irly high in the cther category of crop.
Despite the prepsed increasedin wotcer rate, the irric tion subsidy will
still be higher than th t receive in other injuts on per cropped acre

bssis under wny crop rot:tici.The critical -c-ve:te is the renlistic

cstimntion of net incoge cf crops.
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