
CHAPTER 4
BENEFIT-COST ANALYSIS OF TULSHI PROJECT

4.1 SIGNIFICANCE OF BENEFIT-COST RATIO

Since 1951, Indian Government has accepted the 

policy of agricultural development through the irrigation 

development. Hence, irrigation has been assigned a high 

priority in investment decisions. It is necessary to ensure that 

this investment is being gainfully spent because capital 

resources are limited. Due to scarcity of capital, the 

government selects such irrigation projects whose capital value 

is less than its benefits. Different criteria are used for the 

purpose of selecting viable schemes of irrigation. Benefit-Cost 

Ratio is one of the techniques so used to judge the economic 

feasbility of the project.

Benefit-Cost Ratio is the ratio between present 

worth of Benefits and Costs.

Benefit - Cost Ratio
PW

pW
a
c

where PWQ is the present worth of benefits and PW^ is the 

present worth of costs. Present worth of benefits and costs 

is calculated as below:

N
PWB = g (P/F, i, t) x Bt

where, N - Number of years

P/F - Present worth factor,
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i - Internal rate of return (%) 

t - time period 

Bt - Benefit 

C - Cost

This method is very useful for economic evaluation 

of projects. If Benefit-Cost Ratio is greater than one, then 

the project is said to be economically feasible. Projects can 

be ranked according to the magnitude of their Benefit-Cost 

Ratio. Higher the Benefit-Cost Ratio, greater the priority. The 

project having maximum Benefit-Cost Ratio is selected from 

amongst different alternative projects under considerations.

The Second Irrigation Commission (1972) endorsed 

the use of Benefit-Cost Ratio as the appropriate criterion for 

judging the economic soundness of an irrigation project and 

recommended that any irrigation project with a Benefit-Cost 

Ratio greater than 1.5 should be an acceptable proposition. 

The Commission further recommends that a lower limit of 

1.0 for Benefit-Cost Ratio should be acceptable for irrigation 

projects in the drought-prone and tribal areas. The lower limit 

in drought-prone areas is to cover additional costs involved 

in protective irrigation. The Commission also suggested a format 

for calculation of Benefit-Cost Ratio.

The annual benefits are calculated from the yield 

of the various crops due to irrigation in the command area. 

For this purpose, the details are taken from the agricultural
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department about yield from the crops due to irrigation in the 

command area and the net benefits. Deduction of the existing 

produce is made, all other benefits are added and the annual 

net benefits are worked out. For this purpose, the annual cost 

of the project is worked out by considering simple interest

on capital cost, other costs on lift irrigation schemes, 

maintenance and establiishment are added and annual cost of 

the project is worked out. The ratio of annual benefit and 

annual costs known briefly as B-C Ratio is thus calculated. 

It is expected that the value should be greater than 1.5, if

the said project is to become feasible and consequently, get 

sanction for construction.

In this light, the Benefit-Cost analysis of Tulshi

Irrigation Project is done in the following pages.

4.2 BENEFIT-COST RATIO OF TULSHI PROJECT

The criteria recommended by the Second Irrigation 

Commission for calculation of the Benefit-Cost Ratio (B-C Ratio) 

is now employed for the Tulshi Irrigation Project. It is not

worthwhile to calculate the ratio for the year immediately after 

the completion of the project as some time needs to be elapsed 

for necessary readjustments and stabilisation of the changes. 

Hence, the calculations here have been done for the year 1984-85, 

that is, after a lapse of about 6 years from the completion 

of the original project.
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To begin with, estimates of the net value of

irrigated produce per hectare for the command area are made. 

Details of calculations are given in Table 4.1. These values 

are worked out by the Agricultural Department of the State 

Government and hence, are adopted as they are. Table 4.1 

presents details in three parts: (i) gross benefit from the 

crop; (ii) cost of production of the crop, and (iii) net benefit 

accruable from each crop per hectare. Crop wise' gross benefit, 

total expenditure and net benefit are given in columns 10, 20

and 21, respectively.

As a second step, these calculations per hectare

are used as basis for converting the figures for the estimated 

command area of 4,720 hectares, through an intervening step

of total benefit from different crops per 1,000 hectares. The

intervening step can be seen in Table 4.2.

Table 4.2

Net value of irrigated produce from Tulshi Project per 
1,000 hectares of irrigable area

Sr.
No. Crop

io area
of crop

Area 
(ha.)

Net bene­
fit per 
Hectare

Total bene 
fits for 
1000 ha.

Rs. Rs.
1 Sugarcane 33 330 10,228 33,75,240
2 Vegetables 5 50 27,768 13,88,400
3 Paddy (HY) 50 500 6,906 34,53,000
4 Pulses (HY) 12 120 2,259 2,71,080
5 Wheat* 30 300 2,261 6,78,300
6 Paddy* (HW) 20 200 5,19 5 10,39,000
7 Onion* 4 40 8,517 3,40,680
8 Maize* 5 50 2,376 1,18,800

Total 106, ©4,500
Source: Tulshi Irrigation Project Report, 1987.
Note: ^Follow on crops.



54

NO
TE

^ 
F.

H.
p.

 =
 F

ra
ra
 H

ar
ve

st
 P

ri
ce

. 
SO

UR
CE

; E
xc

es
s 

No
te

 o
f 

Tu
ls

hi
 P

ro
je

ct

14
89

 
23
24

53
2 

95
4

98
0  

16
00

53
7  

95
4

21
48
 

98
6

68 24 10
0

29 93

18
0

45 45 45

34
6

25
2

43
6

25
2

80
8

97 37 65 37 91
33
7 

10
07
 

30
4

32
3

12
6

21
8

12
6

52
6

48 16
0

48

10
0

40
6

12
0

48 60 48 67
0

96
 

38
13

37
 

14
88

65
 

25
80

37
 

14
93

91
 

31
34

48
5 

33
81
 

33
8 

30
43

48
4

18
9

31
8

18
9

32
32

12
60

21
87

12
65

20
2 3

23
2 

21
0 1

26
0 

17
5 2

18
2 

2.
30

 12
65

16 6

12
.5

5.
5  7

Pa
dd

y
Ja

wa
r

Ma
iz

e

Ht
ia
t

Gr
am

1 
. 2. 3. 4. 5.

21
20

cr
op

du
ra
ti
on

19
18

17
16

15
14

13
12

11
10

6

Ir
ri
 Xn

te
 T

ot
al

 >
 

ga
ti

en
 r
es

t 
Ex

pe
- 

11
0 
20

J 
ch
ar
ge
s 
“J

. n
di
tu
-

*“
* r

e 
Co
l

in
g

Ca
pf
ci
l

@1
3.
5%

of
 Co
l

13
to
l8

fo
r

La
bo

ur
 C

os
t 

ch
ar
ge

 of
 

@2
0%

 pe
st
i 

of
 de

s.
 

Co
.7

ad
d I

mp
le
 

Fo
dd

er
 m

en
t 

ch
ar

g 
es
@3
% 

of
Co

l.
7

of
9?̂
:̂
?.
 E
xp
t.

C1
1+
12
) 
xO
to
f

Co
l.

7

fo
r.
 P
ri
ce
. R

ec
ei

 m
en

ts
 B

en
e-

 c
os
t,
 l

iz
er
 

at
25

% 
fi

t 
co

st
fo

r 
Ra
bL
 °f 

pe
r 

So
we

r 0
01

,7
 h

a*
10

% 
to

Ra
bi

VO
ea

t
15

%f
or

Ja
wa

rs
Pa
dy
. 8

5 6

F.
H.
P.

@1
0%
 

of
 C
ol
 

5

Va
lu

e D
ed

uc
t N

et
 Fo

dd
er
 I
mp
le

 T
ot

al
 Se

ed
 Fe

rt
i 

To
ta
l

Yi
el

d 
Ra

te
 

in
 Rs

/Q
t 

Qt
/h

a

BE
NE

FI
TS

 A
VA

IL
AB

LE
 F

RO
M 

AG
RI

CU
LT

UR
AL

 P
RO

DU
CE

 P
ER

 H
EC

TA
RE

 I
N 

TH
E 

CO
MM

AN
D 

AR
EA

 O
F 

TU
LS

HI
 P

RO
JE

CT
 B

EF
OR

E 
IR

RI
GA

TI
ON

(I
n 

Rs
^)

Cr
op

s 
(3
10
SS
 B
EN

EF
IT

 F
RO

M 
TH

E 
CR

OP
 

T 
CO

ST
 O

F 
TH

E 
CR

OP
S 

Ne
t

--
--

—_
__

__
__

__
__

__
__
__
__
__
__
__
__
__
__
__
__
__
__
_
1__

__
__
__
__
__
__
__
__
__
__
__

__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
_
Be

ne
fi
t

Sr No

TA
BL

E 
4.

3



55

Thus, as per Table 4.2, total benefit accruable 

per 1,000 hectares is Rs.106.65 lakhs. Therefore, for 4,720

hectares of the command area, it comes to Rs.503.39 lakhs by 

the following calculation:

X 106.65 = 503.39

This is the net value of irrigated produce for 4,720 hectares.

As a further step, it is necessary to deduct from

this net value, the value of 'existing produce' to arrive at

the figure of the net addition to the crop value due to the 

availability of irrigation facility from the project. Here the 

term 'existing' produce connotes the produce before irrigation.

In this context, per hectare net benefit that was 

available before irrigation facility, is estimated in Table 4.3 

by following the procedure adopted by the Agricultural

Department on the State Government. Crop wise gross benefit, 

total expenditure and net benefit are given in columns 10, 20

and 21, respectively. Then, these calculations are used to

estimate the net value of the 'existing produce', that is, 

produce before irrigation for 4,720 hectares. Table 4.4 presents 

the relevant details.

Thus, as per Table 4.4, the benefit accruable per

1,000 hectares is Rs.25.75 lakhs. Therefore, for 4,720 hectares 

of the command area, it comes to Rs.121.54 lakhs by the

following calculation:

**** i a m.J
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Table 4.4

Net value of the agricultural produce before irrigation 
in the Tulshi Project command area (for 1,000 ha.)

Sr. 
No. Crop % area 

of crop
Area
(ha.)

Net bene­
fit per 
Hectare

Total bene 
fits for 
1,000 ha.

Rs. Rs.

1 Paddy 38.60 386.00 2,324 8,97,064

2 Jowar 3.25 32.50 954 31,005

3 Sugarcane 16.42 164.20 8,628 14,16,718

4 Food Crops 17.92 179.20 588 1,05,370

5 Grass 19.86 198.60 100 19,860

6 Maize 3.63 36.30 1,600 58,080

7 Wheat* 0.43 4.30 954 4,102
8 Gram* 4.33 43.30 986 42,694

Total 25,74,893

Say Rs.25.75 Lakhs

Note: ^Follow on crops

Source: Tulshi Irrigation Project Report, 1987.

4720
1000 25.75 121.54

This is the net value of the agricultural produce 

before irrigation for 4,720 hectares.

The net agricultural produce due to irrigation is 

Rs.503.39 lakhs - Rs.121.54 lakhs = Rs.381.85 lakhs.

Now, in the light of these results, actual B-C Ratio 

of the Tulshi Project is estimated, the details of which follow 

in Table 4.5. The estimates are for the year 1984-85.

V- -
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As per the calculation, the B-C ratio has been well 

high at 2.53. As is said earlier, the rock-bottom minimum ratio 

for any irigation project is unity. However, for lauching any

project, the minimum expected ratio is 1.5. Any higher ratio

than this would strengthen the case of the project for

execution. The Tulshi Project provides a high margin from the 

expected minimuum so that there is no doubt that in the long

run, the project would continue to be economically viable. One 

important reason of this viability is that the planners have 

made it a low cost proposition by avoiding canal network and

poroviding for lift irrigation through Kolhapur-type weirs. In 

fact, the topography of the river basin itself has compelled 

the planners to frame the scheme in this manner. The entire 

river basin is a hilly tract so that development of canal 

irrigation for a wider command area is well-nigh impossible.

A point worth noting. The method of estimating 

B-C Ratio as given in Table 4.5 is the officially accepted one 

by the Government of India and evaluations of all the projects

in the country are done on the same lines.

4.3 ALTERNATIVE METHOD OF ESTIMATING BENEFIT-COST RATIO

The experts from Water and Land Management

Institute (WALMI), Aurangabad, have studied a number of

irrigation projects for guaging their impact on agricultural and 

economic development of the region. They have proposed an 

alternative method to calculate the Benefit-Cost Ratio, which
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Table 4.5

Benefit-Cost Ratio of Tuishi Project (1984-85)

(Rs.in Lakhs)

(A) BENEFITS

(i) Net value of irrigable produces 
for 4,720 hectares 503.39

(ii) deduct Value of existing produce 121.54

381.85

(iii) add benefits due to

(a) Pisciculture 1.34

(b) Drinking water 8.25

Net Annual Benefit 391.44

(a) CAPITAL COST

Capital cost of the project is capital cost of

capital cost of lift irrigation schemes.

Capital cost = 949.19 + 230.51 = 1,179.70

ANNUAL COST

dam plus

(i) Annual cost of the project (by 
considering simple interest at
10 percent on capital cost) 117.97

(ii) Depreciation value at 2 percent 
on capital cost 23.59

(iii) Energy charges on lift irrigation 
schemes 4.19

(iv) Maintenance cost 7.64

(v) Establishment cost 1.17
Net Annual Cost 154.56

. □ n □ .. Annual benefit. . B - L KatlO = t-------- tt:—:--------Annual Cost
391.44 

" 154.56
= 2.53

Source: Tuishi Irrigation Project Report, 1987.
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may be called as "Net Present Worth Method". Therefore, by 

using net worth of benefits as also costs, the Benefit-Cost Ratio 

of Tulshi Irrigation Project is calculated. The expenditure made 

on the project from 1965 to 1990 and the agricultural returns 

after storing the water in the dam are used to calculate the 

B-C Ratio. Agricultural returns are calculated on the basis of 

the agricultural produce, which is given by the Agricultural 

Department for Tulshi command area. Relevant details of the 

official data and further calculations are presented in Table 4.6. 

As per the suggested alternative method,

PW
B-C Ratio = fr-r.—

pwc
and

Net Present Worth = PW^ - PW^

Using the totals arrived at in Table 4.6, the B-C 

Ratio and the Net Present Worth of the Tulshi Project are 

calculated as under:

pwb
Benefit-Cost Ratio = pwc

443.32
" 207.76

= 2.13

Net Present Worth = PW^ ~ PW^.

= 443.32 - 207.76 = 235.56

As regards the B-C ratio, by applying the "Net 

Present Worth Method", it is found to be 2.13, which is 

marginally different from the figure of 2.53 arrived at by using
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Table 4.6
Economic evaluation of Tulshi Irrigation Project by 

Net Present Worth Method

(Rs.in Lakhs)

Year
j Expen- 

j diture
Return D.F.

Present Worth @12%

Cost
| Benefit Net

Benefits

1965-66 0.23 - 0.8929 0.20 - - 0.20

1966-67 3.47 - 0.7922 2.73 - - 2.73

1967-68 3.00 - 0.7118 2.13 - - 2.13

1968-69 8.00 - 0.6355 5.08 - - 5.08

1969-70 9.57 - 0.5674 5.43 - - 5.43

1970-71 11.62 - 0.5066 5.88 - - 5.88

1971-72 24.42 - 0.4523 11.045 - -11.045

1972-73 52.09 - 0.4039 21.04 - -21.04

1973-74 82.26 - 0.3606 29.66 - -29.66

1974-75 84.89 - 0.3220 27.33 - -27.33

1975-76 106.71 - 0.2875 30.70 - -30.70

1976-77 136.01 - 0.2567 34.91 - -34.91

1977-78 55.19 - 0.2292 12.65 - -12.65

1978-79 21.21 61.16 0.2046 4.34 12.51 + 8.17

1979-80 12.83 178.35 0.1827 2.34 32.58 +30.24

1980-81 5.05 222.03 0.1631 0.82 36.21 +35.39

1981-82 5.55 221.67 0.1456 0.81 32.27 +31.46

1982-83 12.99 284.56 0.1300 1.69 36.99 +35.30

1983-84 17.38 328.77 0.1161 2.01 38.17 +36.16

1984-85 15.25 391.44 0.1037 1.56 40.59 +39.01

1985-86 11.61 455.60 0.0926 1.08 42.18 +41.10

1986-87 17.56 544.30 0.0826 1.45 44.95 +43.50

1987-88 10.15 535.94 0.0738 0.75 39.55 +38.80

1988-89 18.91 660.57 0.0659 1.25 43.53 +42.28

1989-90 14.69 744.75 0.0588 0.86 43.79 +42.93

Total 723.26 - - 207.76 #43.32 235.56

D.F. : Discount Factor.
Source: Compiled on the basis of data collected from the Agricul­

tural Department of the Tulshi Irrigation Project.
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the conventional method. Therefore, the alternative method too 

reinforces the inference that the Tulshi Project is an 

economically viable proposition. The estimated net present worth 

of Rs.235.56 lakhs speaks for the soundness of the project.

..00O00..


