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I

In the selection of deve} riment projects, econoric cvaluation,
understood in the sense of detailed socizl cost=benefit analysis, is
being increasingly advocated by not only national planning authoritiecs
but also domestic as well as international financing agencies., The
purpose is to assess the net worth of a project not merely from the
point of viéw of the groups directly involved but also from the broader
social angle. The latfer alone would provide a total framework to jud, ¢
a project's overall impact. In practice, however, very few projects ave
subjected to an economic ev:luation in the above sense, in a systematic
fasion. The problems encountered are not nerely one of methodology like,
for example, the question of shadow pricing of inpute and outpute gnd the
availability of natioqal paramneters; they are often much more basic in
character., Some of them relate to the total absence of technical
alternatives beiﬁg considerad at the stage of design, the tendency tq
rely on ad hoc methods of #s+wimating costs and venefits = often inflaiinu;
both or underestimating the former and overestimating the latter - and :.
clear lack of interaction of persons frcn: different daisciplines whichk is
particularly crucial in acrisultural yrrojects. It ie, however, not
contended here that these aspects of micro~level planning are the onl:
important considerations; the intention is only to pointvout that thuv

constitute the foundation fcr a sovnd project analysis.
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The project under examination is 2 land development project in a
water-logged area in central Kerala known as the Trichur Kole Land '
Development Project recently undertaken for implemeptation by the State
Governmmt with financial assistance from the Agricultural Refinance and
Development Corporation; The Project, as it was conceived by the
authorities, is not an exception to the limitations mmtioned earlier,
liowever, our exercise is an attempt to demonstrate how best one can go
ahead with the economic evaluation of a project of this kind. More often
than not, both the project sponsors and financial institutions are <atisiiec
with the evaluation which takes into account their respective costs and
returns. The role of different groups involved and their respective netu
gains and how they affect the considerations of social profitability ar:

- hardly tac'.ied. Particular emphasis has been given here to such espects,

For our analysis, we had to rely in a number of places on indepenr-.°-
sources of data and our informed judgerents. On this basis, four alter-
native variants of the Project were considered and their relative worth
examined., Methodologically, the general principles of project evaluatior
have been applied although no attempt was made to straight-jacket the
analysis to any standard methodol:zy of project evaluation in its entiret;.
The scope of our evaluation could have been expanded to take jnfo acoouilt
such aspects of "externalities" as the impact on the ecology of thé.area
and objectives like income distributional effects since the benefits accrue
to different sections consisting of farmers from various size-groups ard
agricultural labourers. Omission of these aspects; especially the former,
ie due mainly to the non-availability of reliable data at a sufficiently

disaggregated level,
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A brief description of the Project cou%ﬁ be given as follows. The
low-lying area extending from the banks of the Chalakudy river in Trichur
district upto Ponnani in the north of Kerala is known as Kole lands. These
lands covering an area of about 186 éd. kﬁs. being below mean seg level
(ranging between 0,5 M and 2,2 .M béiéwwMSL)‘remain water-logged for a mzjcr
part, about seven monfhs, of the‘year. Earlier they r.ust have comprisec oﬁ
shallow lagoons which got silted up, over time, by flouds. Another similar

land-depressed ared in tne State is the Kuttanad region covering an arex

of about 874 sq. kms,

Though the Kole land area is very fertile because of the silt and uther,
waste materials deposited during floods, the scope for regular cultiv:stion
of paddy.is confined largely to a single crop _known as runja) during sur-er,
i.e, between January and Way. Wwhen the North—East.monsoon fades off by tie
end of November the fields are dewatered by pumping water out into the
canals. To start with, the water requirements of this crop were Eeing
met from water stored in the ciiannels and depressions but from 1957
onwards they are met mainly fxrom the Peechi resérvoira The total area ir

the Kole lands under the summer crop is about 11,000 hectares.

A winter crop (known as Lppggggp) was‘first raised in the Xole

lands in 1966 and has graduzily been extended to an area of 3,500 hectar::.
The major hazard this crop faces is of flooding during the BbrthmEast
monsoon. The winter crop is raised by dewatering the fields immediatel:.-
after the cessation of South--West monsoon in August. Temporary bunds

are then constructed to prevent flooding during the North-East Monsoon in =«
October~-November. The crop :s ¢f 2 shorter duration ard the risks invclved
in raising thig crop are considerably greater thantbe summer crop.

sumrarises the presert cropring pattern in the Kole lands.
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Present Cropping Pattern in the Kole Land

! Summer Crop

vinter Crop

)

Duration of crop

Variety of paddy grown

Jater requirement (MMB)

Source of irrigation

Total cultivated erea
(hectares)

Averege yield per hectare
(quintals)

Totel output (tons)

Major problems in

cultivation

January-iApril
C=28 (uyYV)
100.63

(i) Peechi
reservoir

¥ater stored
in canals &
depressions

(ii)

11,000

27.3
30,000

Shortage of
wvater

Sept. - Dec.
IR-8 (HYV)
. 43-69
(i) Kainfall
(ii) dater stored

in canals &
depressions

3,500

19.0
6,650

Floods during
N-E monsoon
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As part of the State Government's programme of increasing the
production of paddy in the State through intensive cultivation measv2s -
the scope for extensive cultivation is limited in Kerala because of the
rear-full vtilisation of cultiv.ble area - it was thought that the ole
land erea Be taken up for development so that an additional crop sould
be ra.ised.1 \5pcordingly, a feasibility study conducted in 1969 suggpstﬁg
that permanent bunding of tﬁe Kole fields and improving and widening af
the Kole canals for preventing water-logsiing of the area during the

cropping season.

Based on this report but incorporating certain additional proposals
a Project Report was prepared in 1971 by the State Public Works bepartment.
This proposal envisaged (i) the construvction of two storage. reservoirs
2t the Chimoni and the Mupli tributaries of the Xaruvannur river for
pﬁrposes of irrigeting a net area of avout 20,200 hectares, (ii, the
oonstruction of two regulatnrs for preverting the intrusion of salt
water from the sea; and {iii, the development of 11,000 hectares
of kole and adjoi.irnz lands fcr raising an additional crop tosether

with the construction of flood outlet to the sea at Kuttamangalam.

In 1973, the State Planning and ktconomic Affairs Lepartment updatead
the above project and submitted it as t:e Chimoni-Fupli~Kole Project fo
the World Bank for financial éssistancu. The project did not paes
muster because fa) the benefits were cverestimated in that the feasi-
bility of raising an additional third crop was not clearly establishec
and {b) the ccet ectimates were found to he on the high side. The
Project now under c~nsideration, i.e. the Trichur lole Land Developre:*
Project now under cousideration

can be said to be a scaled down, modest version of the 1973

Project.




The Project seeks.

1) to construct permarent earthen bunds around the paddy fields in the
Kole lands to prevert flo5&ing during the l'orth--East Monsoon thus
enabling the cultivetors to raise liundakar .Winter) paddy crop in an add
tioral area of about %,100 hectares {i.e. 11,000 minus 3,500 hectares ul
ady under Mundakan cultivation wminus 400 hectmres to be submerged in 1

course of widening ard improving existing watcr courses )

i1) to widen and‘improve the existing water courses for diverting the fload

waters through new cuts into the lake and inproving the existing f1:27

banke and leveesy and

1i1) to construct a dem across the Chimoni river for irrigating not on!y
11,000 hectares of Vtole landes but also 2,000 bectares of peripher:
land for the first i.e. Punja (cummer) paddy crop. (The Project
Peport itself does not claim the extension of irrigation to

periphery land).

While the first two itpms.come under the lund development scheme 1.0
be implemented by the Keral: Land ".2velopment Corporation, the construction

of the dam will be the recponsibility of the Pubiic Works Department.

It is important to Llring out straight away that the water requiremerts
of the Kole lands (i.e. the entire 11,000 hectares, for the summer cror
are at présent beinz met from {a, the Pecchi Reservolr which was
completed in 1957 and b, water stored in tne channels and depressions.
The Chimoni dam is supnosed to replace the Peechi Reservoir as a source

of irrigation for the XKole lands,

The cost estimates for the (1) develeopmenl ¢f Xole lands and (2)

* construction of Chimoni Reservoirx.are summari:2d in Table 2.



-7 =

Table 2: Estimated Cost‘of Land Development and

Construction of Dam

Nature of work

Estimated Cost
(5. in lakhs)

I Eole Land Development

(1) Land acquisition

(25 Earth dork

(3’ Bridges and Regulators
(4) Miscellaneous

Total:

II Construction of Chimoni Dam

(1) vorks
(2) Establishment Charges
(3) Tools end Plant

Less: [esale velue of
Temporary Buildings

Add: Audit and Account
charges ete,

Total:

Grand Total (I+I1)

137.05
331.37
162.69

110.40

741.51

576.68
46.13

5377

1.62

5.76

632.72

1,374.23
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Though the Project, as formulated, does not make explicit the various
technical alternatives which night have been considered for the purpose of
this evaluation exercise, it is assumed that there 8till are at léast two
alternative ways of developing the same area. _One alternative is to under@
take both the construction of Chimoni Dam ard development of Kole lands,
both works to be complted within a'period of four years, as provided for
in the Project Report itself., The other, we believe, can be to under-
takgonly the development ol Xole lands but to omit altogether the

construction of the Chimoni Dan.

The proposal for the construction of the Chimoni Dam aséumes that
(a) the water now made aQailable from Peechi reservoir for irrigating i e
summer crop in the Kole lands is not adequate and {b, that the substiiute
water made available to the Kole lands during summer from the Chimoni
Dam will be much more adequate and theréfore stabilising. -In short,
both the construction of a.dnm acrogs the Chiwoni river and diversion cf

water from the Peschi reservoir are considered essential.

Though the assumption regarding the inadequacy of the existirg sunnlr
of water to Kole landc for the summer crop is extrerely crucial to the
proposal for constructing the Chimoni Dam; it has rot been elaborated u.:cn
in depth with supporting ¢atsn in the Project Report. To e#amine the
viability of this assumption, estimates of yield for the three taluks
comprehending the Kole arca were collected by us. The yield per hectare
of 27.3 quintals (average for the 5 years period 1969~74) and 29.4
quintals-(average for the three year period from 1971-74) is one of
the highest for the State (Se: Tables A-3 and A~4). Since the yield

figures, as mentioned above, refer to the 3 taluks and not to Kole are:.
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" troper, it,is_very likely that the ¥ole area itself being more fertile
--than other lands, had even higher yields. That being so., it is difficult
to accept the proposition that Kole lands are, at present, suffering fror

shortage of water during summer,

4s for the winter crop, the questicn of shortage of water does not

arise. Then, the problem is one of flooding.

Further, information on the incidence-of crop failure in the area was
| sought from the State Department of Aﬂtlculture. The inforwation furnishe
‘see Table A=1 in tne Annexure) showed that for the Tash five’ years the
area adversely affected by shortagz of water was only 5 per cent. In the
rcumstances, it appears that the seconi alt rnative of developii.g only
the Kole land proper through the construction of permanent bunds and
widening and improving water corrses without the construction of Chimoni
Pam is quite feasitle and worthwhile exﬁmining. Whatever little shortage
.gater exists at present covld be overcolie by deepening the channels and
derressions in the ﬁrea, a:n altéernative which finds no place in the Projec
deport. In fact, the main soirce of water for irrigating the summer.crop
in tie Yele lards bho’ere +he corit.sioning of'the Feechi reservoir in 1957

w2s the channels and depressions.

The two alternatives meritionad abecve have been evaluated first with e
esirg period of & years and then with ait 8-year phasing. Thus, this

-xercise can be gaid to consider four clternatives (see Table 3).

ITI

As a flrst step in this evaluation exer01°e, it was necessary to
rerutinize the estimates of cocste and benefits in terms of resorrce flc'c

~f the Project over its life tine.e* For the purpose of this exercise, ov.-
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.Teble 3: Costs and Benefits under Different Project Alternatives
. “.Area Benefitted
Costs l Benefits . (hectares) l Phasing
rL
Alternative = I ]
Capital Investment ! f
1. Land Development ! 1. ddditional Jinter ;
(Construction of ! (Mundakan) Crop in {
bunds, etc.) : iole lands 7,100 :
2. Comstruction of 2, Stebiliszation of ';
Chimoni Dam existing WJinter ;
(Mundaken) Crop '
in Kole lands i 3,500 i 4 years
! ;
Annual Costs 5 ;
! ;
! '
3. Cultivation of 3. Additioncl Summer : r
Peddy (Winter (runje) Crop in the s ;
and Summer Crops) Periphery lands ;2,000 !
i ;
4, Cultivation of 4. Stavilizetion of X
Coconut 5 existing Jinter [ E
E (Mundakan) Crop in é
the periphery lands 1 2,000 :
| 5. Additional yield from | ; ?
! Coconut cultivation | : %
] i
' "
islternetive = II i i
Capitel Investment : - é
1. Land Development i. additionael ¥Winter ! ]
(Construction of (Mundakan) Crop in : :
bunds, etc.) Kole la&nds { 7,100
snnual Costs ‘ l
i
2. Cultivation of ] 2. Stabilization of :
Paddy . (¥inter existing Winter ;
crop) (Mundaekan) crop in ;
Kole lands 3,500 4 years i
3. Cultivation of 3. Additional yield from ; ' !
Coconut Coconut cultivetion | |
Alternetive-III 48 in Alternative-1I 8 years |

1]

hlternavive-1IV

} A8 1in Alternetive - II:
i

3 years

[
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luation has been attempted separately assuming life=spans of 20 and 30
years. However, it is felt that for a project of this type with a long
physical 1life, evaluation on the basis of a somewhat longer life-span than

is usuaily allowed for by financial institutions would be more reasonable.

Costs are divided into two major categories: capital costs and opeia—
ting costs. Capital costs cover the costs of land development including
construction of permanent bunds and conestruction of the Chimoni dam. The
information given in the Project Report was subsequently supplemeqted by the
Project fnrmulatofs by a break=down of these costs in terms of their
material and labour (skilled and unskilled) components. Feither the
engineeringldetails of these estimates nér the technical choices conside>ed
in various items of work have been scrutinised by us for the purpose of
this exercise. Neverthless, it should be borne in mind that the technical
choices implicit in such estimates do have déftain cost implications, The

costs may be higher or lower depending on the materials used and designs

adopted.

Operating coste irclude not only the maintenance of the capital

555ets but'nlso the costs of cultivation of paddy and coconut in the Project
area. Though the Project Rerort does nct envisage planting coconut trees
along permanent bunds, costs as well as benefits of planting coconuts have
been incorporated in this exercise because it would add, marginally thiugh.
to the net benefit of the project. TFox this purpose, r:asonable estimate of
the cost of coconut cultivation was fel;tively easy to make on the basie of
the cost data collected by the Central Flantation Crops Research Institute,
Kasargod. Estiwates, however, of costs of cultivation of paddy.cultivaticn;
incorporated ih the Project Heport were found to be at great variance wita

the data used in the Engineering Report on the Chimoni Dam. Further %bath

these sets of data were not found to gomprehend the existing cultivation
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practices. They appear to have been worked out on the basis of some
normative judgement of optimal system o cultivation. It was felt however

that waluation on the basis of such estimates would be quite unrealistic.

Fortunately, data on cost of cultivation of paddy in Kerala State has
been regularly collected under a research progr-mme of the Ministry of
Agriculture, Government of India. These dz:a were collected on the basis
accepted methods of sampling and data collection and hence carry a better
scientific basis than othersources. The data on cost[giltivation for a r§
presentative area in the Kole lands are given in the Anrexure (Table A=2)
for the winter and summer crops. Comparison of these costs with the esti-
rates given in the Project Report shows that the latter are overstated
to the extent of 16 per cent (for summer crop) and 22 per cent (for wintcr

crop). For the purpose of this evaluation exercise. , the former cost

2stimates have been adopted.

On the %benefit side, the most imporiint benefit of the Project woulg
te the yield from raising the second; i.e. vwint-r, crop. To estimate the
vield, a five~year, 1972-76. average for the three taluks in which the
Lole lands fall, has beer taken z¢ the basis (see Tables A~3 and Avd4 ). %
ought to be stated, however, that only 3,500 hectares of a total of 11,007
hectares of cultivable hole land has so far been under winter Crop. To -ne
extent that land already brought under winter crop was of better quality
and therefore had better yield the adoption of 2 five=year averagc yield coy
be said to result in overestimating the benefit of this Froject. At the =z-~q
time, it cannot be ovarlooked that the entire Kole lands are likely to hnef&j
curing wintér from the fact that permarent bund; will reduce the incidence
of flooding. So there is scope for improvement in yield for the entire
L.red. Howevef, this is an aspecﬁ considere¢d separately., The major benefit

of the Project is claimed in terms of improvement in yield from the land
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already under cultivation for one or two crops. It is not quite clear

what the basis is for expecting improvement in the yield from summer CIor:.
Ag was noted above, the average yield is high. It could be argued that sirce
the same land will hereafter be used to raise two crops, the yield from

the crop will decline though the overall yield per hectare from the two
crops taken together is very much higher than before. Therefore, in

this exercise no creuit has been taken for improvement in yield per hectare,
zs far as summer crop is concerned. Credit has been taken however at 20%
of the existing average yleld of winter crop as likely to accrue from
improvement on account of better protection afforded to this crop against
ilooding. This iﬁprovement in yield per hectare, it is assumed, be brougit
under winter crop as a result of this Project. UINo additional cost has been
provided for in this evaluwation so that the improvement in yield allowed
for in the estimates of yield of wintercrop raises the net benefit from tle

rroject by the full amount.

Thus, for the purpose of this exercire, the paddy output is project«d
at the rate of 27.3 quintels per hectare for the summer crop and 23 quintals
per hectare for the winter crop as against the estimate of 30 and 37.5 quiinzals

respectively given in the Project Report.

It must be added however that to pro ject output per hectare on the
~esumption of existing cultivation practices which is implicit in the
adoption of a five-year average yield ignores that yield =ould be much
Ligher than what it actuvally is, if and wren (a) better water management
rnractices are followed like suprly of adequate water at critical periods
during summer crop and (b} still better protsction is available from
“loods to the winter crop. It could lead to the increased use of inputs
Yike fertilizers, pesticides, etc. which:-would raise the cost of cultivation

Tut simultaneously would also result jr;higher yields. On this basis it is
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possible to talk of “expected benefits" at a higher level of technology
of cultivation. However, to ectimate uch "expected benefits” is difficu
in the absence of data from studies on comparable land with similar agro-

climatic corditions.

The pricing of vaddy is the next important problem to tackle in
order to cvaluate the benefité of the project. For rice/paddy, dual prig
obtains in Kerala State where some 40 per cent of the rice consumed is
distributed through Fair Price Shops and the balance is sold in the open
market at a clearing price much above the fair price, While the adoption
of the fair price would under-estimate the benefit of the project, to
adopt the market cleuring price would everestimate the benefit. In a
situ;tion like Kerals's, where the paddy/rice ie regularly purchased in
large quantities from outside the State, the price paid for such paddy/rﬂ
conld be reckoned. as the relevant onportunity cost of paddy/rice produced
additionally within the State. Fortunately, the data on the quantities ap
prices of rice purchased from other States by the Kerala State Civil
Supplies Corporation was possible to obtain for the past five years. The

weighted avcerage price of rice thur purchased comes to Rs.2;171 per tor.

Table A~5 gives the detoils of rice purchased by the Kerala State Cid
Supplies Corporation from other States., BSince the additional output of
paddy due to the Project is only marginal compvarcd to the State's annual
demand for additional quantities of paddy/rice from outside the State,
it is not likely to aftfect the price of rice procurred from other States.
Therefore the valuation of the additional outpuvt of paddy in the Kole
lands on account of the Project on the basis of the price paid to rice
purchased from outside the State appeared to be the most reasonable courss

to adopt. The paddy--to-rice conversion ratio has been taken at 3:2.
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Table 4: Swamery of Flow of Bemefits =nd Costs ( . i.. .ashs)

Sl. Item i 0 ! 1 2 3 4 ! 5-7 8 9 ! 10-30
No. s i | |
A. BENEPITS { | ! B

1. Additionel dinter Crop in Kole Land = ' - L 25,01 87.6 5250.3 {250.3 250.3 {250.3 ; 250.3

2. Stebilisation of existing Winter ' f ) - | |

Crop in Kole Lands I - : - 201 { 7-5 2105 { 21.5 21.5 21.5 l 21.5

3. Additional Summer Crop in Periphery ! l | |

Lends Co-r = 8.3 29.3 33.7 . 337 83,7 a3.7 i 83.7

4, Steoilization of existing Zinter | | { | : ;

Crop in Pheriphery lands : S o= i 1.2: 4,3 12.3 12.3 12,3 12.3 . 12,3

5. Coconut Cultivetion j - - f - - : - - 0.6 2,0 ; 5.7

: : % | '.

B. COSTS - P | : ! :

6. *Land Development 49,21 85.7 ! 111.8! 68,2 - . - - - -
(a) Materials ©i19.6 1 29.8 | 39,11 22.7 - - - - -
(b) Skilled lebour P91 4 17.4 0 24,31 15,0 - - ST B -
(c) Unskilled labour *20.5 33.5 1 48.4; 30.5 | - - - e -

' - : . § '

7. Maintenance Po- Co- - - 7.9 7.9 ! 7.9 7.9 7.9
(a) Materials Po- - -y - 2.4 24 2.4 2.4 2.4
(b) Skilled labour .- - - - | 2.4 2,4 2.4 208 1 244
(c) Unskilled lebour L= - -1 - 34 3. 3.1 3.1 ] 3.1

: ! : : Lo |

8. Chimoni Dam _ 136.7 -136.4! 223.7| 223.7 - - R S -
(a) Meterials (including other cha}ges)!27.6 55.81 73.6}| 78.6 - - 5 - i - ; -
(b) Skilled labour | 2,5 | 24,21 44411 44,1 - B - .
(c) Unskilled labour ' L 6.6 | 56.41 101.0} 101.0 - ~ D - - -

. i T .




sxeeX || 10F 'S4@oW[w}SUT Hdzww Jo wuﬁvomn\owm—.a (3%

- _ - m - .. - m - - - 06°9 m OWuo i ~Edn ﬂuoaﬂnuv uot1}18TNbov PpUB] g1
! : | , -
! . !
- ._ - T - - - - £0°89 wmo.mo | (suomdoTaaa@ puw]) UOT4ISTNDOV-PUTT  °G1
: “ _ ! Tl .
6°¢€l m 6°¢t m 6°¢l | €L 6°€L - - - - m xUBOT JO vﬂushwmom 4!
m = : : | | m | SIFNARATZ B44SNVEL D
. ) } . f H - T
T Lz M Lz 12 1z 16%0 .mm.o - | < i gspunq oy saredea eoume ur Surass g}
9'€ [ 9'¢z | 9°€z | 9°¢z j9%€e ie'g v | - i = ! _xmoavt (d)
yOLE L wtle | otLe ¢ ovtLle | vtLE L€l L€ - = ; ST5TI03SH K (%)
C'L9 I 0%12 | 0719 | 0°19 [ 0°419 iptig|i'9 | = ; - i (doxd zemdng) Apped Jo UORSL-LATNI - “Zi
| : j » m :
mcho _~ moh‘o QQNL.W ”. moho @oh\@ mw.mN monw - “. - “ Ino0qe] AQV
O°LLL O°LLL|{ O0°OLL’ O°tiL| O%LLL '8°8E | 1711 -, = sTaTIedrR  (®)
6°8LL:  6°%LL; 6°2LL: 6°0LL; 6°0LL-19°29 6°LL - 14 | (doap zetuts) AppEd JO WOTRBATIIND ‘LI
: ! . ; i ; ! : .
H ! . “ ! '
FOF ] h.o ’ ) m.o i mto . “ AV.O WN.O _. Foo _u - .. - __ Hnops _H AAHV
12 L 9°y | ¢ iz 0 10 - - . stetIelsy  (®)
2°€ b*z L°z m_,owm_ L gL . 19°0 _.N,o A WOY4RATRIN) PNWOJ0Y  °0}
60'z ! 60z ! 60°z ! e0'z l60%z. i - | - - - anoqer patrTIsSUN  (9)
96°1 961 | 9g* 1 {sgtr s9stp - |- - = anoqel PeTlIYs (4)
9~ | 561 | 9gt1 logrr egt il - - b= sterdedel  (2)
gl : FN.mL“. A IR CAT T AT S .- - = 2QUBUIIUIBH 6
-0t | N — T 1 t — =
6e~or} 5 ] < =S Jr T e L 0] we41 - toN°TS

{vpovuraung + 215391)



- 17 -

The benefit in terms of coconut output has been estimated on the
basis of (a) the yield data for Trichur District and (b) the average

farm price for the 5-year period, 1970-71 to 1974~75 {see table A-6).

A flow chart of costs.and tenefits for Alternatives I mnd II of the
Project; i.e. the @l ternatives with 4-year time phasing for the comple*ion
of'oapital construcfion, was prepared after maeking the adjustments and
corrections on the above lines. The detailed breakdown of items in teris
of resources, skilled ard unskilled labour and their time phasing have
been done on the basis of whatever information is given in the Project
Report and subséquent discussions with the concerned officials. A sumrars

of the detailed flow chart is presented in Tzble 4.

The items classified as transfer paymenis refer to cash transfers.
from one group to another which are not resource‘costs to the Project.
When viewed from the point of respective groups tley constitute as cost:
benefits tc the grouyp concerﬁed. But they get cancelled when viewed fro'

the point of view of the society as a whole.

It will,bé noted that the costs arnd benefits given in Table-4, tou:h
conéiderably modified and adjusted, are still at market prices, Though
the mark~t prices may not necessarily reflect the social oppor%unity
cost of resources, it is always useful to start with an evaluation by
using market prices, After all, the project costs are incurred largely
through the market 2nd also its benefits usually accrue in terms of

marketed, or at least markatable,; goods and services,

Itmay be recalled that the life~span of tke Project is taken to be
20 and 30 years. In a sense, an agricultural development project of this
nature may be considered permenent but for purposes of evaluation a life-

span of more than 30 years is unl;kely.to make any perceptible influence on
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the net worth of the Project, even on the basis cf a very moderate rate of
time discount, Since ro single cut-off rate of discount has been stipulate
for projects of this nature, three alternative discount rates were applied

and the flow chart reduced to present values as given in Table 5.

The net present value of the Project at market prices NPV(M),
indicates its networth in terms of the discounted surplus it is
eipected to generate after allowing for its various costs, capital and
recurring, during its expected life-Span. At market prices, the net

benefits of Alternative I can be worked out a2s under from Table 5.

- |
NPV(M) = '-(-1 )+(2)+(3)+(4)+('5)+(13;£ - !'(6)+(7)+(8)+(9)+(10)+(11)+(12)_,

Items (14) to (16) are not included since they are merely transfer—bayments

The results, given below for the above equation shows that the
Alternative I of the Project is not viable at 10 and 12 per cent rates of
discount with a 20 year life-~span. If the_life-span is
taken at 30 years the net returns are positive at 8 and 10 per cent rates
of discount. However, even with a largérlife span of 30 years the Project

is not viable 2t market vrices at 12 per cent rate of discount,

NPV (M) . 1T 20 years 7 7 _20_years _

! . Bja*j 10% H 12 8% . 10% 12% -

(Bs. in lakhs Jogets oGt 22
Vv

For the purpose of social benefit-cost evaluation, the major item

that calls for correction is the cost of labour, that too unskilled labour.

In a state like XKerala with chronic problems of unemployment it is

hardly necessary to emphasize the, importance of examiningc the employment
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Benelits .na

TV feo L
L YGNoc 0T

Fryle.:ts

Tatle 5: Present Values of Costs,

(",

in lakhs)

20 years 30 years
Sl. Item Discount RQate Discount Aate
No. : 1
S 108 12 e | ovom IRE:
) ? j !

A BENEPITS ; ; | i

1. Additional Winter Crop in Kole®Lends 1903 6 ;1959.7 S 1351,6 7 226345 i1824.3 ‘ 149%5,5

2. Stabilization of Winter Crop in Kole Lands $163.4 1 137.0 ; 116.C 1G4.4 bo153.6 0 1 126,7

3. Additioncl Summer Crop in Periphery Lands v 2 036.5 1 531.3 ! 451,9, 757.0 I 8607, ! s501.,1

4. Stabilization of Winter Crop in Periphery Lands 93.5 ! 75.4 GG.4 ) 111.2 boa9.s | 5.6

5. Coconut Cultivation 21,7 © 16.6 13.2 29.9 b22.1 1 16,5 !

3 ! 1 4 }
v ! t '
B. COSTS 2 ! : : _
i ! ‘ ! - i
. ' ' i ! : :

6. Land Development ; 278.5 i 270.6  ° 2:3.3 272,5 i 270,56 1 263.3
(a) Materizls } 93.7 | 96.0 9345 02,7 i 9%.0 i 23.5
(b) Skilled labour ¢ 57.9 56.2 . 348 57.9 i 56.2 54405
(c) Unskilled labour l121,9 l 11504 © 115.21 121, ¢ 113.4 ' 115,z

' [ | i f

7. Maintenance | 57.3 7.7 40,1 68,5 | 5449 } 447
(a) Materials P o17.4 14.5 1242 2C,C 7 b 16,7 13,5
(b) Skilled Lebour L1740 ) 14,5 1 12,2 26,5 16.7 13,6
(c) Unskilled Labour | 22.5 ¢ 186.7 * 15.7 2.9 21.5 | 17.5

' i i ; i
8. Chiwoni Dam Construction | 523.3 j 513.6 i 468 .1 523.3 513.6 ' 496.1
i ! ! ; 1
(2) Materials i 209.0 } 202.3 196.0! 209.0 202.3 | 195.0
(b) Skilled Labour P9 T 941 50.7 97.7 94,1 | 50,7
(c) Unskilled Labour i 225.6 217.2 F 209, 225.6. ! a17.2 1 209.4
| i :
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potential of new development. ° projects. Due to the predominance of trzec
crops in Kerazla's agriculture, whatever additional employment has to nre
generated within agriculture will have to be connected largely with rice

cultivation and allied azctivities,

The employment potential of a project could be examined in terms o
its own technical alternetiv:s and also between similar projects. The
scope for such an analysis is rcther limited in this exercise., However
an attempf to quantify the employmépt pot:ntial of the Troject is worth-

while,

For land development including the construction of permanent bunds,
the manpower requirements have been sstimated at 55 lakh mandays of
unskilled labour and 17 lakh mandays of skill=d labour, both direct and
indirect. For the construction of the dam, the manpower requirements
are nearly 38 lakh mandays of unskilled and 9 lakh mandays of sikilled

labour. This employment will be spread over a2 period of four years,

Also, there will be 2 step-up in recurring employment due mainly
to the additional winter crop in an area of 7,100 hectares and additionsl
summer crop in 2,000 het:res. When the project is completed the additional
employment thus generafed will be 5 lakh mandays of unskilled labour

per annum.

Having got the estimate of labour input of the project, recurring
and non-recurring, the most important question for purposes of assessing
its social profitability is whether wages actually paid to unskilled workers
can be taken as reflecting tho socizl opportunity cost of labour. ~ The
agricultural labourers in the Proiect area, as in the rest of rural Kersla,
do not have continuous employment throughout the year. Further, these

agricul tural labourers who belong to the landles category and hence are



unable to utilise their family labour for any other land-based occupatiunq
Alternative employment opportunities are also very little as there is
hardly any industry worth mentioning which could absord the surplus 1ab0u4
in agriculture. In the froject area the whole problem of umemployment
is acute in view of the fact that ornly one crop a year is raised in more

then two thirds of the Kole lands,

In order to determine the socicl cost of labour involved in the
Project, we need to have some idea of the magnitude of unemployment in
the Project area. As the data of the latest Sample Survey on employmert
and unemployment in Kersla conducted by the State Bureaw of Economics andé
Statistics is yat to be processed, we have depended on two eailier surveys%
of 1965 and 1970 for the estimates of unemployment in Trichur district
as a whole 2nd also the Project aren{covering three taluks). It can be
seen from Tadle 6 tha@é%ﬂe Project arec, which is spread over three talukd
iﬁ'Trichur district, the available man-days of the unemployed comes to el
over 150 leokhe and that of the underemployed over 200 lakhs per annum, Af
against that, as can be seen from Table 7, thé requirement of unskilled
labour for capital construction zand armual additional paddy cultivaticn
under Alteraciives I and II of the Project does not exceed 23,25 lakh

in any single ycar.

While the availability of unomployed man-days is much higher than
the maximum requirement of labour in capital construction under Alternatid
I, it need not necessarily follow that the social cost of labour can e
assumed to be zero., In any one normal yegr, January to April is thevwork
period for the summer crop and Septembér to December is the work pericd
for winter crop, The latter is raised at present only in part of the

Project area. HNaturally thercfoere, the peak agricultural demand for
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Table 6: Estimites of Unemployed Men-days Available

in Trichur District and Kole Area (in lakhs)

: : Trichur Proje;t Area g
Item (5 Taluks) | (3 Taluks) !
: !
!
(1) Total population (1571 Census) 21.29 16.12 E
(2) Total rural population (1971) 18.79 14,02 :
!
(3) Apnual growth of population 2.61% 2.61% g
(4) Total Rural population in 1975 : 21.36 15.94 f
’ , i
(5) Total workers (rural) 6.19 4,62 ;
Estimete of unemployment based
on 1965 survey ;
| - :
(6) Unemployed persons: 12% of workers 0.74 0,55
(7) Underemployed persons: 29% of workers 1.79 1,34 ;
(8) Man-days available of the unemployed ‘
@ 300 days per annum 222.00 165.00
(9) Man-deys available of the underemployed
@ 150 days per annum ( 268,50 201,00 :
. j
(10) Totel = (&) + (9) : | 490.50 366,00

Estimate of rurel uncmployment based
on NSS, 12th round, Kernla, 1970

(11) Unemployeua persons: 3.2% of rural

population 0.6% 0451
(12) Underemployed persons: 30% of woriers | 1.86 1.39 f
"1(13) Man~days available of the unemployed é
2 300 days per anpum 204,00 153,00 3
(14) Men-days availabtle of the underemployed f
® 150 days per annum ! 279.00 |  208.50 '
‘ | ;
(15) Totel = (13) + (14) 483.00 i 361,50 :




H&@wcu"bdmwwﬂwwwwwm_omcucawwchamErmeLMum:wrwaepaacrwwmueafwwpﬂnu&chu:cmﬂcam:a

Annual requirement of the Project (in lakh man-days)
3 Taluks in Project _
_ which the Catchment . N . .
| Item Project area Aren . Alternative-I hlternative-II
falls , Capital Peddy Capitel | ©Peddy
Construction Cultivation | Constructionj Cultivetion
Area in WBN 2,258 200
Area in hecteres 2,25,800 20,000
Population : ®
(in lakhs) 16.12 - 1.43
Man-days avai- .
labe of the : _ +
unemployed(in 23,25 15.00 13.75% 12,60
lakhs) ) : . .-
1965 Sur«dy 165.00 14,30%%
1970 Survey 153.00 13,57%*

*jorked out on the basis of the density of population in 3 taluks at 7.14 persons per hectare

**Percentage share of the unemployed man-days in the 3 taluks

+TheTe will be en additional requirement of labour to the extent of 10 per cent and
35 per cent of that required for peddy cultivetion in the third end fourth years
respectively as a result of the extension of winter crap o:u¢w<mﬁwojwpuwpm vhere .
the construction of bunds has been completed. e] "
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labour occurs during Jarvary to April when practically ever&oue classified
as unc’leremployed3 finds work. Secondly, our estimates of the unemployed
include persons both in the agricultural and non-agricultural sectors and
even here 2ll those unemployed may not be actively seeking work. Thirdly,
most capital, construction of the type envisaged in the Project is such thiat
it is bound to slow down during monsoon time because of floods. Theref:.re,
mack of it will have to take place within the remaining seven months or =o.

Once, however, capital construction is started it has to go on at a certzin

pace,

The crucial factor in determining the socizl cost of unskilled labour
is still the nuwber of unemployed within the Project area who can be utitised
without any direct or indirect social cost. For thcese vnskilled labour
outside the vicinity of the Froject area, their emnlcyment would involve
“n element of addition2l cost in terms of transportation to the Project
site from different parts of the three taluks in which the P;oject is
spread over. Assuring that the Project catchment area is 20.000 hectarcs, we
have attempted an estimate of the unemployed man-days in this ar<az. The
assumptions underlying our estircte ére spelled out in Table 7. It may
be noted that the availability of unemployed min-d.»ys in the Project
catchment area comes to a little over half the averase® annual requirement
of unskilled labour days for capital construction under Alternative I.
we allow for the additional man-power requirements for the extension of
winter cyop cultivation in the third and rourth years, the available
unemployed man-days for the four;year'construction period as a whole wouls
work out to half the number required. Therefore, fer unskilled labour
required for capitel constriction under ilternative 1 the social cost hoe
been placed at half the wage cost at market prices, Hence, a premium of

(-) 0.50 has been applisd.
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The estimated regression is:

»* *

'T* Values (2.985) (2.104)  (1.441) (0.467)  (-2.258)

-267.46 &, R%_0,

where 7 = ﬂtﬁ/ha, x1.= oﬁtput/ha;.%q = BID/ha;'x3 = cost of human

relative to animal labour and x, = horsepower/ha.

33 - The selected explanatory variables, however, explain no more th
40 per cent of the observed variations in human labour input. Apart
from.the fact that our specification of the relationship and the measur
of the input Qariables may be too crude (this is discussed more fully
later in this section), it s eems possible that differences in crop patt
could be an additional factor. This is because the human labour input
pef hectare varies a great deal between crops: The available crop-wis-
iabour input data from FMS for the selected districts (Table 7) suggest

that, on the average, paddy and sugar cane use significantly more human

rer hectere than other crops.

Table 7 3 Frequency distribution of Intensity of Human
Labour input per hectere for different crops

Numher of mandays per hectare

Lefgofhan 50-75  75-100  100-150 150
Peddy - 3 6 17' 2
Yheat - 2 5 3 2 -
Coarse grains 13 4 5 5 1
Pulses . 7 6 - - -
Groundnut - 1 1 ‘1 1
Cotfiton - 2 1 1 1
Sugarcane - - 1 4 5

source: Compiled from data relating to individual crops given in the ™
reports for selected districts. Since the choice of crops was
based with any idea of getting a represe; tative sample for the
28 a whole, and since no distinction is madce between irrigated
unirrigated crops, this distribution is only indicative.



skill; required for construction work is unlikely to be readiiy available
even when the Project area has a surplus of skilled labour as a whole,
Thus no correction has been made in the costing of skilled labour.
Thus, for purposes of social evazluition of the Project, there will be
increase

considerable reduction on the cost side and therefore/in net benefit
from the Project. While no direct weightage has been given to employment,
the objective of employment generation can be said to have indirectly been
incorporated in this evaluation exercise by costing labour at its social

trice.

It may be recalled that major corrections and adjustments such as 5n-
pricing of paddy and coconut were incorporated in the evaluation of the
Project at market prices ((:PV(X)) itself. The only further correction
introduced for vurpose of social, g distinct from market, evalvation o’
the Project related to the pricing of unskiiled labour. Unskilled labo r
accounts for 42 per cent of the cost of construction of dam and 43 per cont
of the cost of 1and aevelopment and between 42 and 51 per cent.of the cost
of cultivation of paddy. Ths cost of materials and skilled labour has %ween
taken 2t markct prices on trne aseumption that'social values.thereof are not
very different, an assuiption; though argucible,is vnlikely to affect

materially the conclusions of the evaluation,

For reasons exrlaired above, while tihe social ‘cost of unskilled
labour in capitzl construction {items 6~c and 8-c of Table 4) has been

taken at half the market wage rate, that of the vnskilled labour

employed in cultivation and allied year to year operations (items

T7-¢, 9=-c¢, 10=b, 11~b and 12-b of Table 4) has been taken at zero wage,
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Tavle X

Moraze Bate of Growth (A\SGL-6T %o AYTR-15) of

Sclected Variables of 25 Firag Classified
Product-wise

A e s G e G G " G G R D N e e et S S o S G G et e D e A D GRS D e R € e § ¥ e Y G O o e St g G 0 8 e S

Product No. of ety of CGrowti' 1atp of Growti iate of

Caterory Fir.as ¢l Jrogy cf I t fixed grawvthof
sots Net Sales

e B e B 8. e g e e G B ¥ D @ e e g e 7 ¢ e G B W G s B O e g S O s 0

fixed Asaets

T o et 20 4 o e e R M o = e o S e T 5 e A

Cotton yarn” 40s (4) 5.45 2.13
(2,592 (6.85)

Cotton yarn »40s (5) 7.2 €.78
(2.96) (3.41)

Cotton and Staple

fibre yarn & Pro- (9) 7.37 575

cessing (2.64) (6.13)

Spinning, Weaving &

ﬁ%ﬁiﬁ? ACUIVILISS (7)  1c.2y 11.36

. Yy new avenues 5.85) (3.88)

Spinning, Weaving &

alliced activities &

wholly new avenucs (5) 11.15 13.24
(2.55) (1.74)

(é. gg)

10. 44,
(1.86)

13.12
(3.67)

13.12

(5.95°

rate of groy

of gross
gross Prof

it g g G G D et e e 8 s Y & 82 a8 G % B e e e (e G A7 ¢ R S e i e ! e Am A = G R D D N e e et el (e A D e e (e S P P G 0 () G G M e St ot S et P A Sy e it SR S

Note: (i) Fisures in brackcets indiente standard @ aviations around the

weighted necan,

(ii) fveree caleulatad by woic tine the rates of growth of the
differont vamabl-.,s for ench fim by +hL. actual valuc of the

variablc in the basc period.

(iii) Tow (5) in tle table is obtllnec’ by omittinz 2 firns from
those in row (4) which hrve diversificd citler into weaving
or waolly now lines of p l_,.l ucticr., The two fims owitted are
Janakiran Mills Linited, and laghuvanshi Mille Ltd. both of
which thouch diversili U are obviously not in the profitable
lincs of production. ¥For eanpl , thoush Janakiram Mills has
civersified into weavinz fron spiming, it syins oinly yarn of

counts 2Cs - 40g and weaves only grey cTOI'n
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The net benefits of farmers, given below, refiects, the time pattern
of costs and benefits of this group., Farmers do gain substantially from

this project.

‘. : 20 yﬁe_:-'e:r's_ -} . 301 years
NPV(F) 8% 0% 1 128 | 8 1071 12%
gﬂ.in lakhs i !
| +1020 | +872 #7154 | +1204 | 988 | +831
; | )

-~ - L [ JE

Unskilled labourers: It will be recalled that the social gain of

generating additional employment of unskilled labour NPV(L), was arrived
at by taking half the unskilled wage component of capital ocsta.(unde:
Alternative I) plus the entire wage component of recurring costs. |

¥PV(S) = ¥PV(M} + NPV(L)

i NPV(S) | 20 years _ L 30_years -
‘R, in lakhs | 8% | 10% | 124 8% 1070 12% .
i - [ #1176 +200 | 4683 +1522 1 +1119 +826 .

)

The implications of the social valuation thus arrived at are
worth while stating. Clearly, net social benefits of a Project (NPV(S))
can be positive éven if the net_p@nefit of that Project at markét valugg
(NPV(M)) is zero or negative. Iut the social justification of the
rroject is then wholly deyendent on the additional employment of unskilled
labour it gemerates. It means also that one or more parties involved in the
Project will be incurring a net cish loss. The latter comes out when tle
net benefits of the Project are disaggregated in terms of the principal

sroups involved therein.

¥I

Three principal groups have been identified with respect to this
Project: (i) the farmes, (ii) the a~ricultural labourers {unskilled labour,

and, (iii) the project authority {ie. the State Go#ernment).- Th+ third

group is taken to include all public agencies like the L.iid Development
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insignificant in the remaining .two . The divergent pattern of
relation as between the inter-district and intra-district analysis,
as well as between different district groups are puzzling and cannot

be easily “explained.

*%
A Y = -109.6 + 0.183*;1 +3.53%%x,  + 83.50x, R2 =
(-3.254) (3.269) - (2.380) (2.823)
¥* % ¥ % 2
B Y = 221.13 + 0.134 x, - 3.99 x, - 98.56x, R® =
(4.059) (4.836) (-2.503°) (-2.3507)
c Y = 15.50 - 0.005x, 4 3.65x;* + 4,52 x, R? =
(.141) (-0.232) . (3.412%) (0.025)
’ * % ¥* % 2
D Y = 6.30 - 0.002x,  +2.89x,  + 49.6x, R =l
(.379) (-.078) (7.166) (4.418)
* % ** *% 2
E Y = 104.15 + 0.079x,  + 6.12x, - 616.2x, R =
(3.581) (4.89) (3.077) (-3.51)
¥* 2 d
F Y = 21.28 - 0.029 x, + 2.70x%, - 16.43:(_5 R® =0
(.77)  (-a13) (1.38) (-.70)
Relation between Human and Bullock Labour
38. That high levels of humanllabour use generally tend to go witﬂ

larger inputs of animal labour has been interpreted as evidence of
complementarity betwecn the two sources of.energy. But as pointed out
above, the'pOsitive correlation between the two is neither universal g
always significant; in any case it certainly does not imply that they!
used in fixed pr0portions. The ratio of human to bullock labour in faq
varies very much across districts and within districts (See table 1).
The significance of these variations and the factors responsible for

them have, however, received hardly any e¢tention in the literature.
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Project. Authority: As already stated, t''e expression “government" has been

used to include all public agencies comnected with this project, directly
or indirectly. The costs to be tzken into zccount in this context are
the costs of construction of the dam and its maintenance (itéms 8 and 9?.
development of land (item 6) and compensation for #Zcguisition of land
(items 15 and 16). The returns of this group comprise only of repaymert
of loan by the farmers (item 14;. Thus the net gain from the project
authority's view point would be:
NPV(G) = (14 = /T06) + (8) +(9)+(15)+(16)7

As can be seen from the results of MPV(G) given below, because ihe
authority has to incur certzin costs (like dam construction and its
raintenance) without recoupment and also bear the initial investment

on land developrment the returns have turned out to be in the negative

for all the three rates of discount even with a longer life-span of 30 year:.

‘ A .
. NPV (G) 20 years % ___30 years
! Re. in lakhs |_8% 04 12 % . 8% ‘ 10% 12%
l ‘
-915 ~892 ! =870 | -923, -897 | =873
i 1 | e ,

The sum of the net henefits of the above three groups valued at
social prices should give the net social benefits of the Project

referred to in Section V,

Vil

In sections IV and VI, evaluation results were given for Alternative-I.
Under Alternative - IX, costs on construction of the dam and its mainter-.r.ce

(items 8 and 9), cultivation of surmer crop (item 12) and compensation foz
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land acquisition for constructing the dam (item 16) will not be incurred.
Correspondingly, some of the benefits (items 3 and 4) will 'also not accrue
Therefore, the net benefits of the Project under the different equations‘d

be as follows:

NPV (M = &;)+(2)+(5)+(13) ‘(6)+(7/+(1v)+(11)1
¥PV (F) =c(1)+(2,+(5;+(1;)+(15_3 f))+(10,+\11)+(14‘.1
¥PV (L) = )qfé-c)l *‘r—7~c)+(10-b)+11-b)’ - (13,

-~
Where>\= =0.75 and(i;: -~1,00

so that

= 0.75 [gs-c)i + |(7—c) + (10-b) + (11—b{J - (13)°

. S

wv(e) = (14) -|(6! + (15fi
NPV(S) = NPV(M) + NPV(I}

= NPV(F)+NPV(L +NPV(G)
; 0 yars C TR e
i i 8% f 10% f 12/:7-.. 8% e J0% % 12%
MRV (M) .+ 273 4 191 4127 4 380 i 4259 | 4 171
| | | % : |
NPV (F}  ,+ 605 ' + 525 D+ 462 1+ 713+ 593 + 506
NPV (L) {+ 804 + 686 |+ 592 1+ 940 4772 i + 705
NPV (G} |- 332 - 334 \ - 335 |- 333 - 334 . - 335

' i : !
P NPV (S) 141077 .+ 877 ! +1320 © +1031

+ 876

+

9
—
0

The results of Alternative II, presented above, bring out that
the project becomes economically viable even at market prices for all the

three rates of discount for both 20 and 30 years. At the same time, it haj
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also belped to reduce the Project Authority's (denoted as Government )
loss fo a considerable externt. Compared to Alternative I. both at
market and social prices, Alternative Il come out better even though
one of the parties involved in the Project. i.e. the Government,

will s8till face a net drain of a little over R:, 3 crores. The.reaSOn
for Alternative ;I emerging as a better variant is that the reported
shortage of water, for which the construction of the dam is proposed

is not reflected in the yield rate:z of the paddy crop in the Kole hands.

VIII

Every project has a regional or local dimension to it. What is
of
attempted 1in this section is only measureéﬁhe direct impact of the
project on the region. This could be done by identifying the outflews-

and inflows and then calculating the net inflow to the region.
Under Alternative I, the net benefit to the region would be given by

RX(1) = ]r(1)+(2)+(3)+(4:‘+(5)+(6-C)+(8-c)+(9—c}-+(15)+(16‘)-|'-
' -

%.(7-a}+(7--b)+( 10--a)+(11=a; (1 2—a)+(14?}

Under Altermative II, this would bes
. T P
RD(T) =B1)+(2)+{5)+(6-—c,+(15)l - '(7-a)+(7-b)+(10-a)+(11—a)+(14‘£’

Apart from the .direct impact, there conld be some indirect impact
as a result of spendin; zome rart of the direct income generated by the
Project. :But the indirecct impact can be mezsured il it was sufficiently
known to what extent the additional income generated locally tended to
be spent on goods and services produced within the region. Since this is
an unknown, no attempt has been made in this exercise at measuring the

indirect impact of the Iroject on the region.
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IX

Given a choice between projects, or difierent variants of the
same project, it is worthwhile examining how the benefits are distributd
between the variouvs income groups of beneficiaries. This could be
done first by assessing the net benefits accruing to the weaker sections
and theredby assigning such benefits a higher weight than tl.at to
benefits accruing to other beneficiaries. In practice, the difficulty
is one of assigning the right weights because they are seldom laid down
at the national {(or regional} planning level. However, one may still
assess the impact of a Prolect on the sections which are broadly
identified as poor.

are
Two groups wnich could safely be identified as pooplﬁhe small farze’

the agricultural labourers. ©Small farmers h:ve been defined as thoge wi’
a land-holding of less than 2 ﬁectares. It rust be conceded straight awi
that the "poverty™ of 3 small farmer is not the same as that of the
“poverty" of an agricultural labtourer and that the clubbing together of
the two groups ie not, in any way, intended to eguate poverty of the

two groups. In fact, if agricultural labourers alone were to be identifi

as poor, the net benefits accruing to them are already given by R{L}.

Prom the point of view of redistribution, it will be still relevart
to ask what proportion of the benefit accruing tc the farmers as = whole
goes to small farmers. In the xbsence cf data on the distribution of
land separately for the Kole lands, information on land distribution in
Trichur District has been used on the assumption that the pattern of lanf
distribution will not be significantly different in the Kol= lands from
that of the district s a whole of which these {the Kole lands) are a p.rt

Table 8 gives the puttern of land distribution for the Trichur District.
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Table 8: Pattern -of Land-holding in Trichur Disurict
Size No. of holdings Total eree
t "6 1
(Hecteres) 000 9 tectar%go %
Less tha® 1 hectare 136.1 75.4l 33.1 19.7 §
i47.3 §33.4
Between 1 & 2 hectares 22 D 11.9’ 31.3 18.7 |
Between 2 & 4 hecteres 15.3 8.3 40.9 24.4
Between 4 & 6 hectares 3.6 2.0 16.2 9.7
Between 6 « & hectares 1.7 0.9 11.5 6.9
Between 8 é 10 hectares 1.5 0.8 14.0 8.3
Aboe 10 hectieres 1.2 0.7 20,7 12.3
134,.,4 100.0 167.7 100.0
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It may be noted that the distribution of land in the district is
highly skewed, with '€7 59§ cerit of the-cultivators heving holdings
below twq_hectargs accounting for ohly 38 per cent of the . area. On
the other hand, 13 perv cent of the cultivators with a holding of 2
hectares and above éccount fox 62'per cent of the area. Hence, the nei
benefits accruing to the snall-farmers in thte Project area is taken +to

be 38 per cent of the benefits accruing to the farmers as a whole,

Under Alternative 1, this will be

-
\ \
s I-'

R({SF 0.38!,(1)+(2>+'(3.‘.+(4)+('5)+(13)+(15)+(1-6'

0.38 Eer(FTJ

inder Alterrative ~ If, this will t:

.38 [(1)+(2),+<3>+<,5.>+<1.5>+(15ﬂ._ .
0.38 KNPV(FU

The net benefits of the poorer sections as a whole ould be given by

- B7)+(1o)+(-11)+(12)+(14

-

R(SF)

—(7).4-(103+(.11)+(14)]

—

R(PS) = R(SF) + R(L).

The resulte in terrs of net present values of benefits of Alterna-
tives I and II are summarised in Tables 9 and 10, With a 20 years life-s
Alternative I is viable in terms of market'prices, of course as adjusted
in this exerctise, at a rate of discount of 8 per cent., Alternative II
is viable even when the rate of discount is higher. With & 30 year
life-span, Alternative I becomes viable in terms of market prices ever
at 10 per cent rate of discount. IHowever, in teras of social valuation,
Alternative I can be seen to show a higher net present value for rates
of discount of 8 and 10 per cent and almost as much net present value

for the rate of discount of 12 per cent when compared to the correspondin
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Table 9: Net “resent Values of Benefits of the kole

Land Development iroject under Alternatives

I & 11 ~itk & Life-Spen of 20 years

(.- iv lalkhs)

slternative=I :  Alternative T1
10‘ - S
. . Y "! -y Y 1 [}
0. Item Discouvnt ncte | Discount Hatc [
8% 10% 12%! 5% 10% 125
%
1. Benefits at Market i '
Prices NV (M) +114 -20 =116 . +273  +191 127!
2. Benefits of Farmers |
NV (¥) i+1020 +372  +754 i +605 4525 +-’r¢}2i
i !
3. Benefits of Labourers : .
Nev(L) +1071 +920  +799 | +304  +66 +392
! I
4, Benefits of Govern- l : A I
ment NiV(G) 1 =915 -92 =570 i =332 =334 =335 :
: ! i
5: Benefits in terms of !
Bociel values N:V(5) {1185 +900  +6LL3 41077 +377 +719
i |
- B
f. Regional Devolopment - 3 :
W (1) +2264 +1960 +1715 ;+1440 +1241 +10L3 °
Benefits of Small f i
RPermers ii(SF) I +3u8 +331 4207

: +230 +200 ~loe

Benefits of Labour ers ;
+834 +715 VAR

~—— ———

]

% (L) +1245 © #1085 +961 |
Benefits uf roorer , !
Sections & (IS) ‘+1633 +1419 41245 [+1064  +915 +753
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Net Tresent Velues of Benefits of the Kole Land

Development Project Under AlternetivesI and II

with a Life-Span of 30 years (., in lakhs)

| § Alternative I ALlternative II
i X
!No. Item : 8% 10% 12% 3% 108 ’
I ; '
. Benefits at Market ‘ | ,
Prices NTV(M) +261 +91 -42 | +380  +259 +1
2. Benefits of Farmers NPV(F)! +1204  +983 +331 +713 4593 +5
ers
3. " Benefits of Labour AV (L) | +1241 +1028 +68 . 4940  +801 +73
E4. Benefits of Government
| NPV (G) ~923  -897  -&T3 | =333 =334 =33
! i -
5. Benefits in terms of ;
; Social Values NPV(S) +1522 +1119 +c26 i +1320 41031 +87
Do Regional Development .
(1) +261% 42183 41361 |+1683 +1395  +118
'7. Benefits of Smell Fermers
2(SF) +457  +375 +316 | 4271 +251 +19
ers
Benefits of Labougé@(L)‘ +1415  +1196 +103C +970 +801 +734
e Benefits of Poorer Sectidns
+1872  +1591 +1346 .1 +1241 +1052 +92(

R(5S)
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net present valve of Jlternztive TI. It will be misleading however to
infer from this that.in terms of social valuation, Alternative I is at
least as good; if not better th@n;”Alternative IT. Eerre, it is relev-n?
to relate the net present value tc¢ the capital cott for each alternative.
Table 11, gives the ratios of net benefits at market and social values
t§ Qorrespbnding capital costs, If'c;n'bé seeﬁ ihat the ratics for
Alternaﬁiég_llﬁarg between-two and 2 half to three times higher than t.-
corresponding ratios for Alternative I. Thus the net benefit. social
as Qell as market, likely to be realised pér unit of capital investmens

is higher for Alterna‘ive 71 than Alt-rvative I.

It will be recalled tnat for both Alternatives I and II it is assured
that construction will be completed iﬁ the first fovr years. How reali:utic
is it to make this assumption?'.There could be dout on this score, particu~
larly in the'lightﬂéf'recent experience within Kerala with respect to
agricultural projects in general and a project cof similar type, namely
Kuttanxd Development Project, in particular. Yo what extéﬁt the factors
which were respdnsiblo for the delay in the complétion of the earlier .ctene
have been provided for in the forrulation of the Project now evaluated Is
not clear ® In case, however +the completion of the Project is likely t-
take much longer than origirally exvected, evalnation results are bound
to be adversely affscted. Thig can be geen from the results summarized
for Alternative III and IV .:ree Tables 12 and 13). Alternative 11T
includes all the costy and benefits ir Alternative 1 but with a phasing
of the construction work over 8 years, Similarly Alternative IV is an
8 year phasing of Altcrnative Il., It must be added that in the absence
of details about the time phasing, in physical t2rms, of the various itens
of capital constpuction it is difficult to say whether or not the time

phasing of financial exrrnditure is realistic.
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Development Project Under Llternatives

I and 1II

Mlternative-I(20 Years) }

Lilternative-II (20 Ieei

i

(

l [ e 105 126 | & 10% 128

| 2 |

iAt Merket Prices +0.14 -0.02 -0.15 | +0.98 +0.70 +0, 48

i

tat Social Prices +1.50 +1.14 +°'69J +3.86  +3.24 +2.73

i - 4

% 30 ye&ars i 30 years

J

£t Marwet Prices +0.35 + 11 -C.05 ! +1.,36 +0.96 +0.65
|

ALt Social Privae +1.89 +1.,42 +1.ou( +4.73  +3.30 +3.33

~

Note: Net Benefit Cost ratio is defined 28 the amount of
net benefits generated per unit of capitel invest-

ment.

Theet is,

Net Benefit Cost

Ratio

rresent Volue of Net Benefits

Present Velue of Capital Costs
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Table 12: JNet Present Values of Benefits of Kole Land

Development Project undet Alterhatives II1

aand IV (. in laxhs)

| Altermetive-III - | Altemative-IV
. - {20 yours) (20 years)
-
Item L;, P}scount note Discountlﬁate
B 2 105 126 o 10% 12%
NN D "
Benefits at Market , :
Prices N.V(M) y - +26 -61 -105; +283 -~ 4196  +149
Benefits in terms;oﬂ .
Social Prices NPV(S) +732 +531 +397 +7T1 +604  +493
. i
! 30 yeurs 1 30 years
Benefits at Market | - . _
Prices NEFV(M) +199 +99 -35; +413 -+329  +201
. : |
Benefits in terms | i

of Social Prices

NeV(S) 141042 +723 #522 41001 4751 4546

‘

]
'
P

—
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Table 13: Net Benefit-Cost katios of Role Land Developmént

Projcct under JLlternetives III and IV

Llternative I1I (20 years)

Llternetive-IV (20 yesr

o9 10% 12% 8% 10% 1]

At Market Frices +0.0: -0.10 -0.13 +1.19  +0.87 +0.1

At Social Prices bo+1.00 +0.64 +0.67 +3.24  +2.68 +2.]
i L

30 yeors } 30 years

Pt Market Prices +G.29 +1,1G -0.06 l +1.,73 +1.47 +0.

Lt Social Prices +1.53 +1.15 +0.6¢ | +4.21 +3.34 +2e
[




Table 14: (Capitel Cost (Undiscounted) of Land Development

In Luttenad and Trichur Kole Lends

‘e, Pper hectare E

Arean \

Region Including Cost &xcluding Cost benefittod

of land acoui- of land acqui=~ { (hectares)

sition sition -;

‘.

Including Infrastru- :
{oture dorks#* :
! -

Kuttanad 4,673 4,557 52,0CD |

Trichur Kole 11,803 9,572 12,00

i !

r :

Kuttenad 3,546 b3,730 52,00

Trichur Kole 7,130 ! 5,812 10,404 ¢

*¥Infrastructure worhs for the Luttanad Development
frojecct consists of improvements to the channel
to the Thottappelly Srillway, protcctive w~orks to

the bunds nffected by the spiilway and diversion

of Idu-ki teil ruce water from the Muvettupuzhe
basin with a total outlay of i%.430 1l-:xhs. The
infrastructure works in Kole Land Levelopment
Project iz thi:t of the conmstruction of the Chimoni
dem with o total outlay of i..632.7 lexhs.
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The reduction in net benefits at market and social vzluation on
account of delays in construction can be seen to be quite coniigerable.
. . ' e
Thus the smaller’fho éeley in completion, the larger will be[het benefits
of the Project. it t'.e cs:me time the ratios ol tge net benefits to

corresponding capital costs are censiderably higher for Alternative IV o]

Alternative ITI.

Thue on the basis of this evaluation exercise, the choice clearly
seems to be for undext:kiry; the Project without the Chimoni Dam. It
must be addéd however thnat, g€ can be sesn from Table 12, the capital
cost per hectare of landa e¢ven without the Chimoni Dam works out to be

nearly one and 2 half timee as high as the correstonding figure under

the Kuttanad Development Froject.

Concludiry; Observationg

The exercise is rather limited in scope in the absence of both
the kird of det:.iled data nrcesgary for a much more thorough socio=
economic evaluation znd also the specification of oth=r technical
variants of the Proinct, The Pro-ect, as ccinceived envisages princnq
the construction of permapent bunde to preveut flooding during winter
in the Pgoject area cné consiructior: of a dam across the Chimoni river
for supplying adequate water durinzs summer. he construction programd
would, it is ausumed, te completed in a period of four years. The
two alternatives to it considered for the purpose of this evalvation g
strictly speaking, nob tschnical variants. OCne possible varaint coul
have been the deepenin_ and extenzion of chaincls and depressions whid

used to serve as ths principal source of woter for irrigetion prior 4
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construction of Feechi Reservoir but are naturally out of use now.
Could these not be developed at a much lower cost and ‘n shorter period
than the proposed Chimoni dam to overcome whatever iittle shortase of
water exists at present® IEvidently, the present thinking in official
circles is not well disposed to consideratior of such not—too—impo#ing

variants.

Also though for the purpcse of this exercise, some corrections uzre
made to cost and benefit estimates, is for example to the costs of
cultivation of paddy and to the likely additional output of paddy and its
price, the capital cost estimates have been left virtually unt uched.
Only for the social evaivation iy the price of unskilled 1aﬁonr assumed
to be congiderably bclow the market'wage. The intention is both to
incorporate therety the employment objective irnto our evaluation and to
treat at least a part of the wage paid as "benefits" because it accrucs
to people whose employment and income levels nec¢d to be raised, However,
the underlying assumption needs heing highlighted, namely that labour is
mobilised largely in such a way that it coircides with the period of
Raximum w-erployment in the arte, Irawing labour for the Project durins
periocds when agrjculﬁpral operations require the available local labour

doe not obvinnsly constitute a zocial benefit,

The exercise has also demonsirated thaet dzlay in implementing the
Project will result in .considerablc reduction of net benefits accruir;
to all parties corncermed. uvern the eossumption of prslongation by four
years nmay, in the light of cxperience in implementing similar pfojects
in the State, scer to be on the conservative side. Construction of mo:y
irrigation and other projects started as far back as 12 yearc in the

State ars nowhere near complaticn,
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It is important to note that even with a modest version of the
Project, namely Alternative I1I the capital cost of land development jye]
hectare turns out to be one~and=-a~half times the cost of a similar
project undsr taken for the Huttanad region. Interesting}y, tite cost
estimates of this Project were further revised upwards (when the presenf
exercise was completed) by ar.other 35 per cent which would double the cof

per hectare of this Project ccmpared tc the one in Kuttanad.

/[ 1 owe more than the usual word of thanks to I.S.Culati
for his guidance in finalising this study. 4 number of
comments and sugrestions that he offered for improvement
and subsequent changes made at varicus stoges of this study
have made it a Jjoint product. ZIZut he thoughtit fit to
give me the privilege of the sole responsibility for the
paper so that any errors and omissions that might have
escapted his notice should solely be mine?!
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Notes and References

u

1/ A similar programme of lend development taken[bg the State in 1974
was the Kuttanad Development Project covering an area of 52,000
hectares, Kuttanad region ie glso a low-lying area, 0.5 to 2.0
metresbelow mean sea level where an additional crop will be raised
once the construction of bunds is completed, For an evaluation
see, K.P, Kannan, "Kuttanad Development Project: An Economic
Evaluation®, Indian Journal of Agricultural Economics,
October~-December; 1975, Vol, XKX No.4.

g/ See Report of the Survey on Unemployment, 1965, Bureau of Economice
and Statistics, Trivandrum and FKatiornal Sample Survsy, 12th Round.

Employment 2nd Unemployment in fural Areas, Kerala, 1970,

' }/ As per the 1965 Survey, a perso. was treated as underemployed if he
worked less than 42 hours in a week; the percentage of such persons
came to 54.7/% of the employed. However, in our calculations,we have
taken only those who are severely wunderemployed, i.e. those who
worked less E?an 28 hours in a week. They formed 29% of the employed.
o
In the NSS,ZJ970, & person was treated as underemployed if D+
worked less than or equal 4 days in a week,

ﬁ/ Item 13 represents the saving effected as a result of reduction in
the annual cost {on unskilled labour currently being employed) on
repairs to temporary bunds. Thus the net addition to employment
on account of the Project will be less to that extent, Therefore
in working out the social benefit due to employment this saving
in wage cost has been deducted.
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Teble A-1: Incidence of Summer Crop Failure in Kole Lands due

to Water Shortage: 1972-73 to 1976=-77

S1. ' Aree affected in Hectares (Partial demage only)
No Name of locality -
* 1972-73  1973=T4 1974-75 1975-76 1976=77
1y Pullazhi 292 250 - -
2, Arimpur _' 83 - . - -
'3, snthiked 333 333 - -
. No crop
4. North Konchira 125 104 138 - failure
. due to
5. South Konchira &3 75 83 - shoricge
of
6. Kennoth Padavu 42 38 - - vater
7. Ponnomatha 125 - 75 75
8. Jayanthi padam 104 - - -
9. Allappad Pullu 208 - - -
10. Parappur Society - - 250 ' -
Total 1395 800 546 75 nil
As % of Kole area 13 7 5 1

Average area affected :
for the 5 year period: 563 Lectares
As % of Kole aren : 5

Computed from _
Source:/ Information furnished by the Department of
Agriculture, Government of Kerela, Trivendrum.



Teble 4-2: Cost of Cultivation of Faédy for #inter and

Summer Crops

Sl.No. Iten Finter (%s.) Summer (%5.)

1. Humen Labou;* 1303 1114
2, apimal Labour ‘148 68
3.. Machine . Ch: rges 272 129
;. Seed 251 353
5. Organic Menure 172 - 220
6. Fertilizer 509 173
7. Insecticides _"éS** 34
3. Other Charges - 13

Total 2740 ‘2156

*The humen labour hours used were 1676 and 1004 respectively.

**The cost of insecticides in yeers with widespread attack
of pests was os high s E:.375/- per hectare.
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Table A-3:'Average Yield of Paddy per hectare for Summer
{(Punja) Crop in the Kole aArea, Trichur District
& Kerala State: 1960-61 to 1973-74

Tear Kole area* 9321222: E;itizizare) (guES:Z;Z/hectare)
1960-61 . 24.33 12,76 15,77
196162 21,51 . 15.72 16,30
1962-63 24.05 16.72 15,12
1963-64 24,69 16.16 15.40
1964-65 26.27 12,74 15.21
1965-66 21.80 12,73 11.22
1966-67 22.04 13,19 14,37
1967-63 20.25 17.11 15.96
1968~69 23,686 13.52 16.10
1969-~70 21.52 12.22 18.19
1970=-71 28,60 18.08 - 19,60
1971-72 30.69 16.65 23.16

1 1572-73 27.02 18.77 19.17
1973-74 28,53 12.10 14,24

Average for §
1969-70 to § 27.3
1973-74 {

Source: Government of Kerala, Bureau of Economics and Statisties,
Agricultural Statisties in Kerela: 1975, Kerals

- Refers to the three teluks of Trichnr, Mukundepuram
and Chevaked +here the Kole liunds are located.



Table 4-4: Average Yield of raddy for the Mundaken Crop

(Cuintals per hectares) : 1972 - 1976.

e

Average for

Year ‘i'richur Mukuvndepuram Chowghat the 3 toluks
1972 20.99 24.438 13,27 19.58
1973 21.27 23.¢61 24.41 23.10
1974 13.65 17.38 10.50 13.84
1975 23.06 17.43 22.46 20.98
1976 23.1¢6 16.77 11.65 17.19

Average for |
the 5 years § 19.00

Source: Informetion furnisned by the Department of Agriculture,
Government of Kerele, Trivandrum.
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Table L-6: Yield of Coconut trees and Ferm Price of Coconuts

in Trichur Distriet 1960-61 to 1974-1975

ST. : : Tield -er’hectare Farm Pricé
No Year Nbs) _ _
. (1 ha, = 175 trees) (iv.per thousand)

1. 1960-61 6421 208

2. 1961-62 5429 233

3. 1962-63 5143 244

4. 196364 5972 233

5e 196465 6027 351

6. 1965-66 5311 368

7. 1966-67 6324 423

3. 196768 6319 424

9. 1968~69 6317 421
10. 1969?76 6323 587
11. 197071 6325 474
12. 197172 6316 430
13. 157273 6084 707
14. 1973-74 5891 932
15, 1974-75 - 723

hAverage yield of nuts:
1969-70 - 1973-74
(per hectere) 6188

" per tree 35

iverage Farm Frice for '
1970-71 to 1974-75 - 653

Source: 1., Bureaw of Economics and Stetistics and State
Planning 3ourd, Statistics of Agriculture, 1975,
Go-ernment of ILerala, Trivandrum, -

2. State ilenning Boerd, Economic Review, 1976,
Government of .ierela, Trivandrum,




Table L=7: Cost of Cultivation of Coconuts

N xﬁl Flanting @ ::.7/tree B. Cultivation of non C. Cultivation of
Yoar e YR _ bearing trees @ ™.8/tree bearing trees &
No. of tféesik-in TOOOs) No.of trees Cost B, 13/~ tree
nest (fs.in'000s) No. of  Cost (&.
' trees in '000s)
0-1 - - - -~ - -
2 2,496 17.47 - - - -
3 6,240 43.68 2,496 19.97 - -
4 16,224 113.57 8,736 69.89
5 - - 24,960 199.68
6 - - 24,960 199.68
7 - - 24,960 199.68
8 - - 22,464 179.71 2,496 32,45
9 - - 16,224 129.79 8,736  113.57

10 - - - - 24,960  324.43




Table A=8: Pattern of Flow of Costs and Benefits under Alternatives

I & II

Item ' Year: 0 1 2 3 4
Dam Construction
Mesonry end Earth Dams - 20% 40% 40% -
Buildings, Communicetions
and Land acquisition 50% 50% - - -
Miscellaneous items 25%  25% 25% 25% -
Land Development
Land acquisition and buildings 50%  50% - - -
Preliminary Works 70%  30% - - -
Regvlators a2nd Bridges 16%  20% 45% 25% -
Earth Work 10%  20% 40% 30% -
Miscellaneous items 10%  30% 35% 25% -

Flow of Benefits - - 1 0% 35% 106
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Table A-9: Flov of Benefits from Additional Cultivation of Paddy

E Ttem Year  0-1 2 3 4=30
.

ddditional area under Suwamer
Crop in the periphery lands - -
(hectares) - . 200.0 700.0  2,000.0
Tield of paady « 27.5 .atls. per

hectare (tons) - ~  546.0 1911.0  5,460.0
Wealue @ 2.2171 jper ton of rica

(s.in laths) - 7.8 27.4 78.2

¥*Value of straw ¥ 3.100 per ton
(.in laxhs) - 0.5 1.9 5¢5
Additionel aree under winter crop
(hectares) - 710.0 2485.0 17,100.0
Ii.eld‘ of paddy @ 23 mqntls. per

hectare (existing 19 untls. +<0%

for stabilization) (tcus) - 1,633.0 5716.0 16,330.C
Value @ 2:.217%/ton of rice (Tr.in lakhs)- 23.4 51.9 234.0
Value of straw & :7.100/ton (7. in lakhs) 1.6 5.7 16.3
Stebilization of winter ciop in Kole )

* londs (hectares) - 350.0 1225.0 3,500.C
ddditional yield of jpaddy 9 4 gntls.,

‘hectare (tons) - 140.0 490.0 1,400.0
Value & iz.2171

" Value @ [5.2171/ton oi rice (.5. in lakhs)- 2.0 7.0 20.1
Value of straw :» 5.100/ton (%. in lakhs)- 2.1 0.5 1.c
Stabilization of winter eroD in peri-

phery lands (hcctares), - 200.0 700.0 2,000.0
Additional yield . .3.4 c¢tls/hectare
(tons) - 30.0 280.0 800.0
Value @ £.2171/ton of rice (Inin lakhs)- 1.1 4,0 1.5
Value of, straw .4 5.10C/ton (Ji.in lakhs)- C.1 0.3 Geo

* Rice equivalent of paddy is teken st 66% of paddy output

#* Yield of strew is taken os the same as

that of paddy.



Table =10 Flow of Eenefits from Coconut Cultivation

No. of bearing Nuts ¢ 35 Valie < 34653

i per thousand

Year trees per tree (: in lakhs)
3 249¢€ 37,360 0.57
9" 8736 305,760 2.00

10 24960 873,600 5.70
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