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Major and Minor Irrigation Works 
A Preliminary Comparison of Costs and Returns 
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The need for irrigation works to free Indian agriculture from the bonds chaining it to the subsis. 
tence level has been accepted. There is, however, no such unanimity about either the effectiveness of differ 
ml types of irrigation projects—major and minor—or the role that they should be assigned. 

in the absence of comparative studies evaluating the merits of major and minor works quantitatively 
on the basis of data obtained through field surveys, views expressed in favour of either type 'of projects 
represent little more than one's personal predilections, 

Yet, the die has been cast, quite arbitrarily, in favour of major works of irrigation like Bhakra-
Nangal, Hirakud, Rihand, etc, .The Government is unmistakably committed to multiplication of such projects, 
supposedly on grounds of their superiority over the other type of works. 

Now that remits of different types of irrigation projects are available, comparative studies are 
possible. Surprisingly, the need for such studies has not received much attention either from the Planning 
Commission or the experts outside its gamut. This indifference is the result of the assumption that major and 
minor works are incomparable. 

In a sense, the difference in, their size and in the nature of services rendered—in one case, power and 
Irrigation and in the other irrigation only—presents some initial difficulties, chiefly, of accounting. But solu
tion of such problems is not impossible. And once they are resolved, there should be no difficulty in compar
ing the two types of projects. The validity of the comparisons would then depend on the analytical tools 
employed and the type of data, used. That both the necessary tools and data are available can be seen from 
the analysis presented below. 

FOR purposes of this analysis, data 
about major works of i r r iga t ion 

have been obtained f rom the study 
of the Bhakra-Nangal by Dr K N 
Raj.1 For minor works, comparable 
data have been collected through a 
survey of an experimental project 
being operated j o i n t l y by the Indian 
Co-operative Union and the Union 
Min i s t ry of Food and Agricul ture . 

The project, located in an ar id 
zone of De lh i—in a village called 
Sultanpore— is in operation since 
1960. It is a large kutcha well, 
about 60 feet deep w i t h a diameter 
of 200 feet at the top and 40 feet 
at the bottorn and is fitted wi th a 
diesel-driven pump for l i f t i ng the 
water to the embankment and re
leasing it into the field. Normally, 
the rate of water discharge is about 
16.000 gallons per hour w i t h a 
capacity to mainta in the How for 
about 10 hours a day. Through a 
net-work of pucca channels, the well 
now provides i r r iga t ion to about 

*100 acres of land per crop season 
or 200 crop-acres a year. 

The Well has been dug entirely] 
by unskilled labour. W i t h 100 adult 

* men working, the task can be per
formed in about 4-5 months. Fresh 
employment opportunities resulting 

1 "Some Economic Aspects of the 
* Bhakra-Nangal Project", Asia Pub-

lishing House, Bombay, 1960. 

f rom such works in the villages thus 
range between 12,000-15,000 man-
days. Judging from the experi
mental well,, the total expenditure 
involved, including the cost of capi
tal equipment and puccu channels, 
can be fixed at Rs 60,000 and the; 
cost of operation—salary of the 
engine-driver, cost of fuel and de
preciation and maintenance -— at 
about Rs 5,000 a year or Rs 25 per 
crop-acre. 

A comparative study of the 
Bhakra-Nangal project and the 
pilot well may he attempted in 
terms of the cri ter ia suggested by 
Dr Raj for selecting between differ
ent types of investment. 

Since projects like the Bhakra-
Nangal would besides providing irri-

gation water, generate electricity 
while minor projects, like the pilot 
well, would not, We compare the 
two projects only as i r r igat ion 
works. 

Investment in i r r igat ion works 
wil l be examined in terms of (i) 
the difference between the private 
and social costs of the labour em
ployed on an investment scheme, 
( i i ) the difference between the pr i 
vate and social costs of the mate
rials used in the construction of 
the project, ( i i i ) the difference be-
tween the private and social costs 
of depreciation ( iv) the increase 
in the social product attributable to 
the investment, whether through ad
ditional input of labour or through 
greater product ivi ty of labour, and 
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( v ) the social coat involved in the 
t ime factor. ' '2 The te rm "social cost', 
as used here refers to "the 'oppor-
tun i ty cost1 f rom the social point of 
view incurred by the use of a 
scarce resource."3 

Break-Down of Costs 
For the purpose of our study, 

knowledge of the shares of major 
elements of costs in the total cost of 
different types of i r r iga t ion works 
is essential. (See table on previ
ous page.) The difference in the 
absolute cost of the two types of 
units also needs to be noted. The 
investment in Bhakra-Nangal ( for 
i r r i ga t i on only) is enough to meet 
the cost of construction of nearly 
2.5 lakhs experimental wells. 

I t w i l l be seen f rom the table that 
expenditure on unskilled labour is 
about two-thirds of the total expen
diture for the pi lo t well , and only 
about one-seventh for the Bhakra-
Nangal. Since the machinery and 
equipment needed for the p i l o t well 
are of an elementary type and are 
produced in the country, the part 
of expenditure which requires 
foreign exchange is practical ly n i l 
for such wells. For the Bhakra-
Nangal, expenditure involv ing 
foreign exchange constitutes nearly 
"40 to 45 per cent of the total , since 
apart f rom the machinery and 
equipment and the foreign technical 
personnel required, almost all the 
spare parts, and also the bu lk of 
the fuel and the lubricants necessary 
for the machinery, have to be im
por ted ." 4 

Aga in , while expenditure on in
ternally produced materials is 17.5 
per cent for the pi lo t wel l—mainly 
on construction of pucca channels -
in the case of Bhakra-Nangal, it is 
much greater, about 26 per cent. A 
large part of this expenditure is on 
cement which has other alternative 
uses and is relatively scarce. In 
fact, so much cement is needed for 
Bhakra-Nangal that i t necessitated 
the opening of a cement factory, 
employing about two-thousand work
ers, near the site of the project. The 
constructibn of the Bhakra Dam thus 
calls fo r "resources which are rela
t ive ly scarce in the economy, involv-
i n g by impl ica t ion a higher social 
cost, and offers relatively l imi ted 
scope for the use of man-power 

2 K N Raj. Ibid; pp 7-8. 
3 K N Raj, Ibid: p 17. 
4 K N Raj, Ibid; p 46 

which the economy has in greater 
abundance.' '5 

It is usually assumed that when 
there are large reserves of unem
ployed labour, their ut i l isat ion in 
investment projects does not result 
in reduction in output elsewhere. 
Such employment, therefore, does 
not involve any social cost. In other 
words, "projects whose construction 
requires more labour are not more 
costly f rom the .social point of view 
than those which require less; in 
deed, if the use of more labour helps 
to save other scarce resources in 
construction, the former would be 
preferable to the latter."6 

Greater Use of Labour 
From this point of view, projects 

l ike the p i lo t well offer much great
er scope for the ut i l isat ion of id le 
man-power than projects l ike the 
Bhakra-Nangal. More than 66 per 
cent of the investment on the well , 
as compared to 14 per cent of that 
on the Bhakra-Nangal is on unskilled 
labourers. Signif icantly, the period 
d u r i n g which such employment op
portunities, are created coincide 
almost exactly w i t h that du r ing 
which the Second Agr i cu l t u r a l 
Labour Enqu i ry Committee found 
agr icul tura l labour to be unemploy
ed. 

More, since the addit ional in
come generated by the investment 
in small projects goes to the lesser-
privi leged class in the rura l society, 
the increase in consumption expen
di ture is on articles l ike food and 
clothing, which do not involve any 
draft on foreign exchange. The 
social cost of investment which 
leads to consumption involv ing draft 
on foreign exchange "must be reck
oned as higher the greater the pre
m i u m that needs to be placed on 
foreign exchange/'7 

Major works, on the other hand, 
require recruitment of highly-paid 
managerial and technical personnel. 
This results in an increase in the 
demand for articles l ike watches, 
radios, cars, refrigerators, etc which 
involves heavy draf t on foreign ex
change, 

Further, since the investment on 
p i lo t well projects seeks to increase 
product ion of foodgrains in the 
shortest t ime possible, the addi t ional 
demand created, in so far as it is 

5 K N Raj, Ibid; p 46. 
6 K N Raj, Ibid; p 17. 
7 K N Raj, Ibid; p 20, 
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for food articles can be assumed to 
be met f rom the increase in supply. 
The same would hold true fo r major 
i r r i g a t i o n projects also if the exe
cution of such projects; d i d not 
involve long gestation periods, often 
extending to over a decade. Dur
ing this t ime the increase in the 
output of foodgrains as a result of 
the investment is almost negligible. 

Cost of Materials and Equipment 
Wha t has been said about the 

social cost of employing labour 
holds true for the social cost of 
materials machinery and equipment 
used for the construction of the 
project. The use of certain types 
of materials, l ike sand, earth, gravel, 
etc, which are available in abun
dance in the country, do not require 
their diversion f rom other uses. 
The only social cost involved, if 
any in the use of such materials is 
the employment of labour for dig
ging them up and processing them 
into usable forms. Since in com
put ing the social cost of employ
ment of labour, such works would 
have already been accounted for, no 
further adjustment is necessary. 

But the social cost of materials 
which are scarce and have alterna
tive uses: l ike cement, steel, etc, has 
to be regarded as "at least equal 
to the cost to the agency undertak
ing the investment, but it may be 
more to the extent that their use 
involves a draf t on foreign ex
change."8 The greater the pre
mium placed on foreign exchange, 
the higher would be the social cost. 

The p i lo t well does not involve 
costs since the materials needed 
mostly consist of bricks, clay and 
sand. Machinery and equipment re-
quired are also available f rom do
mestic supplies. Consequently, even 
though expenditure on machinery 
and equipment amounts to 8.3 per 
cent of the total expenditure, the 
element of social cost involved is 
negligible. 

For major i r r i g a t i o n works, how
ever, such expenditure is as much 
as 40 to 45 per cent of the total 
investment and pract ica l ly all of i t 
involves foreign exchange resources. 
Further, these projects, r e ly ing hea
v i ly on capital equipment, usually 
take much t i m e — i n p lann ing for 
equipment and awa i t i ng deliveries 
and as a result of breakdowns of 
machinery on account of which u t i -
S K N Raj. Ibid; p 21. 
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lisation of plant is often reduced to 
only 52 per cert.9 If such delays 
are also taken into account the time' 
factor goes against the use of heavy 
machinery. 

The Time Factor 
The t ime factor involved in the 

execution of i r r iga t ion works calls 
for the greatest consideration. For. 
the longer the time taken in the 
completion of the work, the greater 
the delay in the increase in produc
t ion. From the stand-point of the 
durab i l i ty of the project also, the 
time factor is important , since the 
longer the expected l ife of the pro
ject, the lower the rate of physical 
depreciation. 

Evaluated on the basis of these 
considerations, minor i r r iga t ion 
works possess definite advantages 
over major works. Take the pi lot 
well for instance. Under normal 
conditions it can be completed in 
about four months. Its expected life-
period, as estimated by the engi
neers, is about 100 years. The 
rate of physical depreciation per 
annum would thus be one per cent 
only. Excluding the cost of the 
pump-engine, which is Rs 5,000. 
f rom the total cost of Rs 60,000, 
this would mean that the rate of 
depreciation would be Rs 550 per 
annum. A d d to this the deprecia
t ion on the pump-engine at 20 
per cent per annum since its life is 
expected to be 5 years — and the 
total depreciation on the well would 
be Rs 1,550 per annum only, or 
about 2.6 per cent. 

In assessing the economic con
sequences of the gestation period 
involved in each type of project. 
the stream of output from the pro
ject has also to be taken into con 
sideration. M i n o r works, like the 
pi lot well , are definitely superior 
in this respect to major works. This 
is substantiated by the working of 
the pilot wel l . The increase in 
yields per acre as a result of com
pletion of the project and intensive 
agricul tural development pro
grammes was over 65 per cent. The 
increase in gross farm income of 
the farmers who participated in the 
project was about Rs 600 per acre. 
Increase in fa rm expenses on ac
count of the operation of the well 

"Report of the Construction Plant 
and Machinery Committee", Ministry 
of Irrigation and Power, Government 
of India, 1954. Chapter XV. 

and the use of steeds, fertilisers and 
chemicals for improved cult ivat ion, 
on the other hand was about Ks 
100 per acre. The net increase in 
farm income was, therefore, Rs 500 
per acre. 

This phenomenal increase in yield 
and income- was. no doubt chiefly 
due to the extremely low levels of 
vield and income prevailing in the 
area pr ior to avai labi l i ty of irr iga
tion facilities. Thus before irr iga
tion became available, the per acre 
gross and net farm incomes were 
only Rs 138 and Rs 111 respective
ly. This also pinpoints the impor
tance of i r r iga t ion and the miracles 
that can be brought about through 
effective planning of minor works. 
The increase in farmers' incomes 
would, in fact wi th in a few years 
result in a surplus large enough to 
meet the in i t i a l cost of the project. 
Since, however, the rate of increase 
iti (arm income from year to 
year would vary and cannot be 
precisely ascertained, the period in 
which total investment would be 
realised can only be projected on 
the basis of assumed rates. 

An annual rate of increase as 
low as 7 per cent would generate 
during the expected life-period of 
the project an additional income 
equivalent to the investment on i t . 
On the other hand, if the average 
rate of increase is placed at 25 per 
cent, the total investment becomes 
realisable wi th in a period as short as 
10 years. 

Gestation Period 
For major i r r iga t ion works such 

information is not available. Rut 
the gestation period is too long 
even on a conservative estimate, 
these projects take from 5 to 10 
vears to complete. Their long life
time even if assumed to be over 
100 years, that is longer than that 
of the pilot w e l l - hardlv reduces the 
rate of depreciation. In fact, be 
cause of intensive use of machinery 
and capi ta l ' equipment, the rate of 
depreciation tends to become much 
higher than in the case of minor 
works. This can be seen from the 
estimate worked out by Dr Raj for 
Bhakra-Nangal. It shows that " fo r 
the machinery employed on the pro
ject taken as a whole, the cost of 
depreciation is on the average about 
25 per cent of the total cost of 
operating the machinery, that the 
share of fuel, oil grease and waste 
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is another 25 per cent, of labour 
about 15 per cent, of repairs and 
spare-parts another 15 per cent and 
of other miscellaneous 'items about 
20 per cent that the depre
ciation of the machinery will in all 
amount to 75 per cent of the capital 
cost of the machinery."'" (italics 
added). 

Imputation of cost to time thus 
makes significant changes in total 
social cost. Longer the gestation 
period, higher are the social costs. In
vestment schemes which involve 
shorter gestation period, even if less 
durable, and yield larger gross out
put are therefore, preferable. " A n 
even more important consideration, 
weighing the scales in favour of pro-
jects wi th less durab i l i ty" , as- Dr Raj 
aptly concludes, "is that though a 
project which is less durable may 
have a higher rate of physical depre
c ia t ion; the amortisation quotas of 
the early years may riot actually be 
required for replacement. These 
quotas, therefore, represent further 
investible surplus dur ing the period, 
and the increase in output accruing 
from the investment of this surplus 
may more than cover the resources 
required for the replacement of the 
depreciated capital stock at a later 
stage. This means that, even if the 
net output of the two schemes is the 
same after allowing for the differ
ent rates of depreciation, there 
might be a case for preferring the 
scheme with the larger gross out
put, i e. the one with the shorter 
l i f e . ' 1 1 

It is not our purpose to reject 
major works of i r r igat ion completely. 
Certainly, they have a role to p l a y -
in areas where, due to paucity of 
sub-soil water reserves i rr igat ion 
facilities cannot the made available 
by any means except through a net
work of canals. Bui where sub-soil 
water reserves are available, plan
ners must recognise the fact that 
major works are not only a waste 
of resources and energy but defi
nitely detrimental to the country's: 
progress. Essentially it is a ques
tion of s tr iking a balance—of ap
preciating the merits of the two 
types of i r r igat ion works and letting 
each play its role. The official ap
proach lacks this touch of realism. 
It is blurred by its eagerness to do 
things in a big way. 

10 k N Raj, Ibid, p 43. 
11 K N Raj, Ibid, p 20 
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