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Executive Summary

Objectives>> This analysis examines the direct and indirect income, empioyment and heaith impacts of
irrigation in Maharasntra through the evaluation of three projects, Mula (a major project in drought prone
Ahemeanagar district). Chulband (a medium scale project in the assured rainfall district of Bhandara),
and Sidhanath (a minor scale project in the scarcity rainfall district of Sangti). The objective of this effort
is two-iold. first to use control group surveys to estimate irrigation impacts. and seconaly to develop
standardized computer models which can be used to replicate the analysis on other projects. This
analysis and its methods grew out of an eariier review by the authors of exist irrigation impact studies
‘shich suggested a scarcity of field survey basea evaluation studies on irrigation impact in India'.

Two survey and analysis options were deveiopeda, a Rapid Appraisal option wnich can be usea to
avaiuate a project in a period of six
weeks, and a Comprehensive Evaluation  ___
option which will provide additional detail W hirts
and reliability but requires approximately an
six months to complete. i

Ecoriomic Rates of Return> > Figure one
and Table | summarize the economic
rates ot return estimated from the Rapid
Appraisal sample surveys. The Mula
sroject ERR is a very favorable 19.5%,
more than seven percent above the fre-
quently used international minimum tar-
get of 12%. This ERR is higher than any
of the 14 Major project ERR's reviewed in
the 1987 literature review (see footnote
1).

|
!

Chulband (the medium project eval-
uated) had the lowest ERR of the three,
at 9.77% which is well below the 12% fre-
quently used target rate and approxi-
mately in the middle range of the four
medium project ERRs reviewed in 1987.

L
i

The minor project surveved, Sidhan-
ath had an-intermediate ERR at 15.9% .

] i 1]
Direct & Indirect Benefit Contritutions > > : Callad ikmih
Figure one and Table | outline the rela- s P Oed) § Pial
tive contributions of six major direct and - : - -
indirect benefit types to each of the pro- !tﬁmn hhy 13 X 1a
ject’s ERR's. By far the single most im- Figure 1: ERR Contribution by Type of Benefit
portant benefit for the two projects with
hign ERRs was derived from the introduction of new non-foodgrains crops under canal irrigation inside
the Mula and Sidhanath commands. This factor is conspicuously absent in the case of the low ERR
project, Chulband and may be said to be the determining ditference between high and low returns.

In order to understand the relative contributions of different kinds of associated with the introduction
of irrigation. the analysis classified benefits into the six categories in Table I. These categories and their
statistical basis are discussed in the body of the report, a simplified version of their definition is used
here for purposes of brevity.

" See, S. Daines & J R. Pawar, Economic Retutns 1o irfigation in India. SRD Research Group Inc. Logan Utah, for U.S. Agency for Inlernational
Development, New Deihi, 1987 95 op.

28D Researcn t3toup Inc.



Foodgrains>> This benefit category inciudes income increases resulting from improved yields and/or
increased areas planted in foodgrains crops which existed in the region before irrigation was introduced.
It is useful to note that yield improvement and stabilization and cropped area increases in foodgrains may
be fairly said to be the collective raison de etre of Indian irrigation, yet in both high return cases these
factors accounted for less than 15% of total benefits even-if their indirect impacts are added in. The fact
that foodgrain yield improvement and area cropped increases were the only large contributing benefit
factor in the case of the under-performing system suggests that foodgrain yield and area increases
cannot pay for the level of investment required for these types of projects in Maharashtra.

The last row in Table | outlines the ERR which would have resulted in each project if direct income
from foodgrain yield and area increases were the only benefit. These estimates are usable without further
adjustment in the cases of Mula and Sidhanath? and indicate that the ERR would have been less than
zero if based only on foodgrain yield and cropped area increases. Since the only significant direct bene-
fit measured for Chu'band was in foodgrains, all indirect benefits must also have been derived theretrom.
Thus the full 9.77% ERR should be accounted to foodgrains for Chulband rather than the 5.81 which
results from the allocation formula used in Table I.

Even after these adjustments are made, a basic conclusion emerges intact, that at least in these three
projects the most often advanced raison de etre of for indian irrigation was hardly reason enough.

New Crops on Canals & Wells> >
Crop diversification benefit of irri-
gation, defined herein as the in-
come resulting from the intro-

Table I: ERR Coritribution by Benefit Type

Mula Chulband Sidhanath duction of non-foodgrains irrigated

(Major) (Medium) {Minor) crops not present before irrigation,

contributed 13.27% or roughly 85%

::,.;,T:?c,/und,e,, 2;3‘;. g;i‘;‘; ‘,’;';’3 of the direct contributing factors in

Influence Areas 1.1 1.45 3,74 the Mula ERR. More than this pro-

:ew grop- vc:v:mt 1:;.;1; g.g ;g portion of the indirect employment

ow Crops Canals X X . H 0

Foodgrains 233 =81 158 and influence area benefits came

: from this factor making it clearly
Total ERR 19.15 9.77 15.90 the dominant effect in the best per-
formance case. A similar pattern
is apparent in Sidhanath, but clear-
ly not the case in the low-perform-
ance case of Chulband where no
significant benefits accrued from
e = crop diversiﬁcaﬁon at a". Thus an

effect which some irrigation regula-
tions and practices in Maharashtra have even sought on occasion to limit appears to be the income and
employment engine of high system performance.

Foodgrains ERR -1.50 5.81 -1.88

A significant portion of the crop diversification benefit has come from wells inside the Mula and
Sidhanath commands and also on wells outside the command which lie in the area where groundwater
recharge from the systems directly atfects groundwater supplies.

2 This somewha! underestimates the fair allocation of total bancEMI which mlfouig'h‘ln ed from f dgre 1 imp ‘:w,::mllrr:‘u "E?:::-I not lncluciI;
the Indirect empl nt and health benefits comecily allocable to foodgrains. Even adjustin hese benefits would ncrease grains as shown
Table | for Mullp m‘ §idhmln more than 1 point, Thus, the basic tonclusion thal both &l these projects wouid have negairve ERR's based only on foodgrain
benefts would be true even if adjusted for indirect impacts,

SRD Research Group Inc.



This is particularly true of Sidhanath where
roughly haif of the income impact of diversifica-
tion has resulted from wells developed at least in
large part from recharged groundwater supplies.

Groundwater, Lift & Economic Influence Area Bene-
fits>> The "Influence Areas" category in Figure

1 and Table | refer tc income benefits associated
with irrigation occurring to tarms and families
outside the commands in those close areas
"influenced" by the irrigation project. The survey
defined and sampled farms and families in three
types of "influence” arcas; (1) those located in
the "groundwater”’ i:ifluence area where system
recharge benefits well water supply; (2) those
located in "lift" areas where canal or tank water is
pumped for irrigation; and (3) those farms or
landless families located in communities close to
the command where family employment oppor-
tunities in sugar mills etc. exist because of irriga-
tion. The income benctit of irrigation to these
“influence” areas is most significant in the case
of the Sidhanath groundwater influence area
which accounts for approximately 20% of total
ERR.

Indirect Employment and Landless Family Bene-
fits>> Ttie indirect and landless benefit cate-
gory refers to those income benetfits from irriga-
tion which tlow from indirect (non-crop) employ-
ment of farm and landless families living inside
the command. These benetits include all
livestock henefits which for accounting conven-
ience were not considered as "direct crop” in- .
comes’. While these impacts do not appear to
have made large ERR contributions in any pro-
ject case, their importance in an equity sense is
larger than their absolute size since most of
these benetfits flow to the unemployed and most
disadvantaged group, the landless poor. In both
of the high performance cases, these indirect
impacts were larger than influence area impacts,
and in the Mula project, the indirect benefits of
this type were larger contributors to economic
return than foodgrain yield and cropped area
increases. The fact that indirect employment and
processing benefits are much larger for the new
crops than for foodgrains per unit of land AND
per unit of water emphasizes the importance of
diversification for the welfare ot the disadvan-
taged weaker sectors dominated by the landless.

Heafth Impacts of Irigation>> The sample sur-
veys estimated the numbers of days of work lost
through iliness. Two contradicting irrigation
eflects appear to be at work. In the large Mula
system it appears that proximity to standing
water associated with tanks, wells and rivers

SRD Research Group Inc.,

appears to be associated with increased average
iliness rates. However, most of this water proxi-
mity associated problem apparently existed be-
fore irrigation simply because of the nearness of
perennial rivers and streams. The introduction
of irrigation appears to have had a substantial
positive impact on reducing the illness gap bet-
ween "dry landers” and "wet landers* before ir-
rigation, in spite of the fact that the tank and
wells have increased the volumes of standing
water. Thus there is a significant reduction by
almost half in the nuinber of ill days associated
with irrigation in the Mula, with a lesser but still
noticeable effect in Sidhanath. To translate
these benefits into economic terms for inclusion
in the ERR arithmetic, we have valued the work
days saved througn iliness reduction at 1/2 the
going wage on the assumption that 50% of these
saved days would be unemployed and hence
without economic value lost. Viewed this way,
heaith benefits account for 2-3% of the estimated
ERRs.

3/ Beyond ting conv I , the tion we pted Is reflective
of the lield reality that many famities with very small house-yard sized plots of
land sre sngaged in Jairying and other livestock activities based on forage
grown under (rrigation. To keep the eccounts clear we have accounted forage
incomes as on-farm direct “crop® incomes and transterred the forage at markot
prices to “livestock® activities which are considered siong with processing and
marketing as ‘indirect’ benefits,

iii



A. Objectives & Methodology
1. IRIES Objectives.

The IRIES system was developed to meet the needs of irrigation evaluation of the Irrigatio.j Depart-
ment of Maharashtra. The project has two objectives, iirst to make the most complete and reliable
estimates possible given the limited time and resources allotted of direct and indirect impacts of three
selected irrigation projects. The second objective was to develop re—useqble'computer models and )
survey formats and to field test these in the three project evaluations. lrrigation Department personnel in
the Directorate of Irrigation Research and Development in Pune have been traineq in the use of the Rapid
Appraisal survey methods and analysis models which have been completed and field tested.

2. Methodology

The project has developed two different options for conducting field survey based evaluation o,
irrigation projects, a low cost “Rapid Appraisal system, and a more costly Comprehensive Evaluation .
alternative. Survey formats and analytical models have been developed for both of these systems. Flgld
surveys and analysis model verification have been completed. The irrigation Department with the assis-
tzace of Mahatma Phule Agri-
cultural University expect to

complete field work on the Table II: Overview of Rapid Appraisal & Comprehensive Evaluation Options
. e R
comprehensive surveys by
mid-year. ““he main dif- ’ Rapld Appralsal Comprehensive
ferences between these two :
i Control Groups 14-18 per command 20-26 per command
survey systems and their ana- g:::; Slz: P 280-360 Families 700-900 Familles

lytical models is outlined in
Table {l. Each option has its :
strengths and weaknesses. Estimated Cost/Command US$ 3,000 USS$ 15,000
The obvious benefit of the

Survey Schedule Form 4 pages 80 pages

: . . let Six Weeks Six Months

Rapid Appraisal method is that ~ "'me ' Complete
it is refatively inexpensive and Analysis Models Utilized : IBonofIt/'Cout \ IBect;eﬂ:/'Co:;ﬂ

j ; ncome Impac ncome Im)
tqhu;:el(f;?ec:én 'Zlae;?blan: cc;-u'g Employment Impact Employment Impact

. . y appiie Health Impact Health Impact

to many projects in a short ‘ Design & Management
period of time. The in-depth Decision Model

character of the comprehen-
sive survey and analysis will
allow for examination of more
issues with a higher degree of . . )
statistical reliability. For example the data and models designed for the comprehenswe.evaluatnon will
allow for examination of farm size disaggregation, examination of management and design options
integrating more detailed hydrological interactions.

PEIMIIINIINNNT——————

In the rapid appraisal surveys 18 control groups were separately sampled with 20 random observation
units interview2d in each stratum. This gave nine final analysis weighted analysis groups with 40
observations each. In Sidhanath and Chulband certain groups were not sampled due to their unimpor-
tance in these smaller commands. The final sample included approximatgly 920 farms or households
interviewed during the month of January 1989. A simplified 4 page questlonn_a'lre was administered by
local personnel selected and supervised by SRD Research Group Inc. In addition to the farm/landless
household survey, SRD personnel undertook a "crop" input/output purposive survey of fifteen farms for
all crops which appeared in the farm surveys. The simplified farm questionnaire ob}a!ned four main
parameters on each crop in the farm, area planted, area irrigated from canals, area irrigated from wells,
quantities harvested, and purchased input totals.

1
SRD Research Group Inc.



These basic farm specific data were then adjusted according to the data obtained in the crop surveys
to provide the estimates used in the Rapid Appraisal evaiuation modeis. The comprehensive survey
schedule contains a complete recapitulatior: of detailed crop by crop input quantities and values, whereas
the Rapid Appraisal gathers simplified area, yield and other indicators from one survey and combines
them with per unit coetficients gathered from a second survey. The structure of the control groups for
the rapid appraisal survey in each command was as follows:

Command Farms Influence Area Farms Control Farms & Landless Familles
Head (40) Groundwater (40) Control Farms (40)

With Well (20) With Well (20) With Well (20)

W/0 Well (20) w/0 Well (20) Without Well (20)
Mid (40) Lift Area (40) Landless Families (80)

With Well {20) With Well (20) Command (20)

W/0 Well (20) Ww/0 Well (20) Groundwater Influence (20)
Tail (40) Economic Infl Area (40) Economic Infuence (20)

With Well (20) With Well (20) Control Area (20)

W/0 Well (20) W/0 Well (20)

The results from the Rapid Appraisal survey were tabulated and the differences in arithmetic means
for the sampled groups was utilized in the income, employment, heaith ana benefit cost computer models
whose results are reported in this document.

Figure 2 is a black & white version of one of the water use model computer screens from the
comprehensive analysis system for the Mula Command. These comprehensive models have been
partially elaborated based on the rapid survey data but their use is limited unless the fuller information
available from the comprehensive surveys is included. Figures 3 and 4 on the following page display
similar example screens, a water use "window" for Chulband and a labor use “window" for Sidhanath.

SO0 RESEARCH_CROUD RND q mgg? WATER (5E
IRRX DRCT
MAFRIRSHTRA IRRICATIOH DEPRRTHERT N e HIIOM SySTEX  Decomber

HUALA COHFNO DEHNSTRATION

Figure 2: Example Screen from the Comprehensive Water Use Model of Mula

SRD Research Group inc. 2



i SRO RESEFRCH QROUP ANO TOIES HATER USE HINDOW j
i FMFRASHTRA INRICHATION DEPARTHERT TRRICHT (W THORCT ber i
CHALBAND COMAND CEHONSTRRTIUH EVALLATION SYSTEH  Pecen

INPRCT TOLOR CUUES

WHOUT DRIC O |
oW IMFCT A

| HELLS INSIDE M ]
HELLS OUTSIDE 2
ORELS JHOIRELT W
HELLS INOIRECT W
NOM ARG INCIRELT BN

|
RAIM TO TAMX RIM IN OOMO0  TOT \GE COMC FMOOY/GR UGE  FRUTVERFTOR  QAIN GUT ORD
IHWCT INDEX
e C_J
ooy [
TFHKRELEF& K <5 MM ASOND A uﬂ“l:.
hision g ogi TORORTSY STOTRE  EREAENT Tieecr 1

Figure 3: Example Water Use Screen from Chulband Comprehensive Model

The top part of these computerized design and management decision models displays information in
scaled map format of the command and influence areas. The lower half of the screen summarizes scaled
water, land and labor interactions in monthly bar graphs.

|SRD RESERRCH QrOP AND IRIES
HAHMASHTRA IARIGTTION DEPFRTHENT IRRIGATZON IMPACT
SIDHFNATH COMMAND DEMMSTRHTICH EVALURTION SYSTEH

! LABIN USE HINOOH
! Pecenber

INPFCT COLOR CIOES

HITHOUT IRRIG
OWAL THORCT
HELLS INSIDE
HELLS OUTSIOE

HON AGC INOIRELT

hed_J

URDL LRBSUP  TOT USE DOHD  GRRIHS USE

ARM LABOR USE LAMOL LAB US SUFROHE

INmEImN.h(mUBRP HOHAG LB USE TOTAL LAY SWP i

Figure 4: Example Labor Use Screen from Sidhanath Comprehensive Model

D Researcn Group Inc. 3



B. Benefit/Cost Analysis

1. The Mula Major Irrigation Project

The Mula is a major project commenced in 1959 and beginning to irrigate significant areas by 1973.
It has a culturable command area of 118,000 hectares but net areas irrigated seldom exceed 35,000
hectares. There is a substantial lift benefitted area of over 13,000 hectares and there has been substantial
investment in land levelling, roads and field channel construction. The project is located in a drought
prone district in Western Maharashtra where un-irrigated cropping patterns are dominated by jowar
(sorghum) and miliets like bajra.

Figure 5 presents the cost and benefit flows computed for the Mula project discounted at 12% to
reflect their net present values in 1986. The significant downturn in benefits observed after 1984 and
continuing after 86 is due to the combined influence of the persistent drought ending in 1988, AND the
effect of the 12% discount rate after 1986 which reduces benefits by 12% each year in the future.

Figure 5 provides the appropriate "picture” for viewing the integrated results of the benefit surveys and

the project construction costs information provided by the Irrigation Department. In such a picture one

MHA Irrigation Project Beneiit

1988 Rs.
700008 -
680008 -
SPBBOB -
190908 -
BR800 - PRl Canai Vield/Are
Z% Influence Area:
186008 - Bl teaith Penfits
8 B totai Costs
~190808 - .
_m . ]
J—— = 0ilVRenodle
Costs (Values Discuunted at 1Z2¢) T8 caDa

68162 164 V6168170 172 74 76 178 Tem Tez o o6 e

Figure 5: Mula Benefit Cost & ERR Summary

I
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can see the relative weight of properly discounted cost and benefit flows and develop a visual sense of
what a the costs and benefit flows of a "20% ERR" project look like. In addition to the small scale version
of Figure § which is presented on this page, we have also included a full page version in Figure 6 where
the smaller details relating to specific costs and benefits may be easily seen.

a. Costs

It is important to note the importance given by the discounting process to those costs which are
incurred early in the construction process. For example, though the magnitude of expenditure on the
headworks, main canals and distributories is not unlike the total spent on CADA and remodeling works,
the discounted picture shows these early costs as dominating the cost side of the graphical ledger. This
emphasizes the importance not only of controlling costs but also of controlling delays which imply lost
opportunity value of sunk investments.

b. Benefits

Benefit flows for the Mula command are divided into six groups defined at pages ii & iii above. The
relative contribution of each of these benefit types to Mula’s impressive total ERR of 19.5% is given in
Table Il

Table Ill: Mula ERR Contributions by Benefit Crop Diversification> > The dominant benefit type is the
Type income to command farmers resulting from the cultivation
—————————————  Of NeW Crops not present without irrigation in the area
with water from canals. This single factor accounted for
more than three fourths of the total direct benefits of the

::,?;:?cg/undm, 2;32 project and for 10.56% of the total 19.5% ERR. Though

Influence Areas 1.1 sugarcane was the largest single new crop contributor

:x g:gP: \g:":l' 1:-;; during the early years, a wide variety of other crops in-

Foodgraing 239 cluding fodder crops, groundnuts, perennial fruits and
vegetables all made significant contributions more recen-

Total ERR 19.15 tly.

Foodgrains ERR -1.50

As indicated in Table lll, new crops grown with well ir-
rigation inside the command was the second largest
benefit contribution to the Mula ERR’ with 2.71%. There
is considerable overlap in irrigation on high cash crops
like sugarcane, other perennial fruits, fodder crops and
vegetables. The allocation made here was simply made
—————————  hased on the proportionate share of area which the sur-
vey farms reported having irrigated from each source.

Indirect Income>> Income benefits from indirect employment and related processing and marketing of
crop products to farm and iandless households inside the command was the third most important ERR
contributor benefit type in the Mula project case. Indirect and landless beneiits accounted for Among the
most important of these activities were livestock activities and sugarcane secondary employment and
benefits.

Foodgrain Yield and Cropped Area Increases>> Foodgrain yield improvements and increases in cropped
area made only a 2.33% contribution to Mula's overall ERR.

% There is ditference in the rankings given to this factor in Table Iil and in the ?ragg\s displayed in Figures 5 & 6. The
gason for this ditference is that the graphs sim I! resent discounted benefits in absolule Rs. magnitucies graphed bg, ear,
he computation of relative contn'buﬁon to ERF is more complicated because it does not start at z8r0 but includes posifive

contributions from a negative position and reallocation of this absolute distance moved among the various factors. In makin
this allocation, direct crdp benefit contribution factors were given a higher weight thus favoring direct crop benefits from well
over indirect emploxmam._ We would argue that for the purpose of ranking benefit contribution, Table lll positions are more
appropriate than thé positions in the graphs.

SRD Research Group Inc.
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Figure 6: Mula Benefit Cost & ERR Summary
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Since this is the most frequently assumed central purpose of Indian irrigation this contribution is both
disappointing and instructive. In particular it is interesting to note that had foodgrain yield improvements
and area cropped increases been the only source of benefit on the Mula command, instead of having an
impressive 19.5% estimated ERR, the ERR would according to our data have been slightly negative. The
ERR computed with direct foodgrain income benefits is only -1.5 and if indirect associated benefits are

added in it is unlikely that it would increase by more than one additional percent leaving it slightly
negative.

Influence Area Indirect Benefits>> Income benefits to farms and families in the groundwater. economic
and lift benefit arecas associated with irrigation accounted for a 1.1% contribution to Mula’s ERR or just
over a 5% share. Most of this impact came from the economic influence area where the increased pace
of economic activity apparently created by the Mula command has opened significant opportunities.

Health Benefits>> Health benefits are described above at page iii and are analyzed in more detail in the

health section below. The health impact of the Mula project, while important in an absolute improvement

sense, was relatively unimportant as a contributing factor to the ERR, only about 2% of the ERR was due
to health improvements.

2. The Chulband Medium Irrigation Project.

Figure 7 presents the Chulband benelit cost analysis in graphic form.

Chuiband Mediwn irrigation Project Benefit Cost finalysis
Bewei its/Coxts

Indirect/Land l¢

[of Juence dreas

Heaith Benfits
Beneiits (ERR = 9.7¢x)

Total Costs

I TELIE

-172998 -

Costs (Values Discounted at 6x)
-15099

ca |70z 7476 78 68 !5z '94 |eg 'gg lon |92/ og log !

Figure 7: Chulband Benefit Cost & ERR Summary
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The Chulband project is a medium project irrigating up to 3,000 hectares, mostly in Kharif paddy.
There has been very little rabi irrigation with residual tank holdings being used for hot weather paddy.
The tank is located in the Bhandara district which is in the assured rainfall agro-climatic region of Eastern
Maharashtra.

Chulband has an estimated ERR of 9.7% which is well below the frequently targeted minimum rate of
12%. These benefit cost patterns and ERR are the logical conclusion of the above described situation.
There has been essentially no crop diversification in the Chulband command. Paddy was essentially the
sole crop before irrigation and it has persisted as the sole crop after.: Yields and cropped areas have
made reasonable sized increases but the incomes generated by these increases are overwhelmed by the
costs o the system. Before raising the specter of escalating costs, it should be noted that Chulband
does not present such a case, its costs appear to be inside an average range for medium projects.

The basic problem for Chulband as we assess it is not that its costs are too high, but simply that its
benefits are impossibly low. Chulband appears to be an irrigation project without an income generating
engine anywhere commensurate with its costs of construction. The almost total absence of rabi
irrigation, and the apparently wasteful practice of holding water until hot weather for a relatively low value
crop such as paddy add together to spell low performance.

The cost of hot weather water is relatively high when
one accounts for evaporation losses. These higher costs
may well be justified when it is used to “bridge" a high
value perennial crop or produce a high value groundnut
or vegetable crop, but it is unlikely that summer paddy

Table IV: Chulband ERR Contributions by

Benefit Type
L\ -~ ]

Health 0.35 would create the kinds of returns required to pay for hot
Indirect/Landlesa 2.16 weather water and Chulband’s low ERR appears to con-
:""“e"“ Areas 1.45 firm this concern.
ew Crops Wells 0.00

New Crops Canals 0.00 . .

. Foodgrains 5.81 The graph presented in Figures 7 & 8 for Chulband

was discounted at 6% not 12% as was the case for Mula

Total ERR 9.77 and Sidhanath. The reason for this alteration was purely
Foodgrains ERR 5.81 presentational, but illustrates the low productivity of the

Chulband project. When the graph was produced at a
12% discount rate, the negative reach of the costs ex-
ceeded the width of the computer forms used to print the
graphs. Thus to obtain a graph for this report we had to
either shrink the scaie of benefits to the point that one
could not distinguich any of the minor benefit categories
or reduce the disccunt rate allowing the costs to corres-
pondingly shrink and fit inside the computer form.

SRD Research Group Inc. 8
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Figure 8: Chulband Benefit Cost & ERR Summary




3. Sidhanath Minor Irrigation Project

Sidhanath is a minor project located in the drought prone district of Sangli in South Western
Maharasntra. The project was begun in 1974 and has been irrigating 100-200 hectares since 1980. The
aren actually irrigated has fallen far short of the hoped for 1,400 hectares which project planners thought
could be irrigated by the system. There have also been problems of water logging in about 100 hectares
of the command.

In spite of these problems the data suggest that Sidhanath has a very acceptable ERR of 15.9%.
Figure 9 (enlarged in Figure 10) indicate that this is due largely to crop diversification both inside the
command and on welils in the groundwater influence area.

A second reason for the relatively high ERR is the short time span involved from the start of
construction to the beginning of benefits. Even though the benefits per hectare are about one third of
those found in the Mula command, and nominal costs are higher, the shortness of time slice resuits in an
ERR only one fourth less than Mula.

The importance of well development inside and outside the command is reflected in the fact that wells
inside the command irrigate more land on the average than do canals, and crop incomes derived from
new crops on these wells (largely recharged by the system) is the basic engine of the income benetfits.
Relative contributions of the various benefit types may be seen in Table | above. New crops accounted
for roughly 90% of all direct benefits and a larger sihare of indirect ones. If Sidhanath were to have
depended totally on its foodgrain yield and area increases it would have had an ERR of -1.88.

Benef i ts/Cosis
1983 Rs. Bl Total Benefits
1758
Canal NewCrop=
58 | % Inf luence firea:
8 =5 ill] Indirect/Landlt ;
.:oh i488 Uells HewCrops
Benefits (ERR = 14.92) % Canal Vield’fre
-758 - et
Bl tealth Benfits
-1758 - :

Costs (Values Discounted at 12%) . fotal Costs
~1758 Head/Main/Dist
-7758 Land & 03N
e , CADA

7812982 04 o5 om0 oz o Lo lon ' 10

Figure 9: Sidhanath Benefit Cost & ERR Summary
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Figure 10: Sidhanath Benefit Cost & ERR Summary
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C. income impact Evaiuation

1. Mula income Impact

Figure 11 indicates that the Mula project has been associated with an increase in income per hectare
nlanted inside the command of over Rs. 12.000. Almost Rs. 10.000 of that increase has resuited from the
introduction of new crops, with foodgrain yield increases accounting for the balance. Figure 12 shows
these contributions to income improvement in percentage terms. new crops accounting for 81% of the
increase. foodgrain yields 13% and foodgrain cropped area 5%

Figure 11 also illustrates the relative comparison of farms inside the command with and without welis
in the last two bars. There is some small difference but not enough to suggest any overall conciusions.
Figure 13 outlines the reiative contribution of wells and canais to overall income increases for command
and influence area farms. influence area farms made less than half the income improvement of

command farms and largely from wells, though there was some increase due to lift influence area

Corevand Farevwe lrwigution Inoows lepeot by Sowroe Elfect (DelereoMiier)
Mula Irrigation Project lnpu:t Evaluation
Rs. [ncome I.q-nwuumt por Ha. Planted
17998 .88 -
19080 .08 -
0000 .00 -
6000 .80 -
4958 .08 -
200908 - B
o o0 L IEHE lmlm__mmm MR codarain Aros Efect
Cosmand Farws _ Command Ulth Wel I
Inf luowce fren F Command Vithout

Figure 11: Mula Income Impact by Source EHfect
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mata Irrigation froject Impact Evaluation
irrigation income Inpict by Source Effect (Before/ff ter)

Foodgraine Yinld Effect (13x)

Figure 12; Mula: Percent of Income Impact by Source

mprovements these were not nearly as large as would be expected from the large tiit influence area
associated with the Mula project. 1t is interesting to note in Figure 13 that those command farms with

~ells depend on them for more than half of their total income improvement.

Covwvarnd Farwe Ireigation Inoows lepect by Sessoe Effect (Deferer il ter)
Mla Irrigation Project Impact Evaluationm
Iz, Income Improvesent per Ha. Planted
15898 .08 -

12888 .98 -

8.8 1—= . : '
Command Farms Command Vith Uel I
Inf luenco froa F Conmand Witheut

Figure 13: Mula: Income Impact by Canals & Wells
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rigure 14 presents a somewnat complicated cross-sectionat control group comparison to assess the
relative income impact pertormance of the Mula command in a good year (1988-89) with a drought year
(87-88). The first bar in each comparison represents the ditference in income per hectare planted
between a test group and a comparison or control group in each of these years. It shou!d be noted that
the comparison is not in family income or farm income but rather in per hectare pianted income.

Command farm income per hectare planted minus controf farm income was substantial in both the

bad and good year. but the differr \ce was much greater between the two groups in the bad year. A

Commewd Farws I[rrigatiom Income Impact by Yoar (Hith/Vithout)
Mala Irrigation Project
Rz. Income Difference /7 Ha. Planted

25899 .08 -
28808 .88 - M"‘l’t Year Benef it (87)

Figure 14: Mula: Comparison of Income impact in Good & Bad Rainfall Years

review of the underlying data suggest the reasons for this substantial difference in relative performance.
The control group farms must make planting decisions before the rainfall year is known to be good or
bad and are thus locked into large costs in a bad year which cannot be avoided. Irrigated farmers may
wait for much of their investment in planting until the status of the rain year is known and hence may

reduce planting risk to accord with the sustainable area they can hope to irrigate.

SAD Researcn Group Inc. 14



2. Chuiband Income impact Evaluation

The total income impact of the Chulband project on command farms was approximately Rs. 1,100 per
hectare pianted. The mono-cuiture origin of this increase and the fack of well irrigation mean that this
increase came essentially from improved paddy yields in Kharii and extended paddy area and yields
during hot weather. This pattern is so simple that no detailed graphic analysis is necessary. Itis
important to note that the level of benefits produced by Chuiband per hectare planted was less than 10%

of that achieved by the Mula project and less than one fourth that of the minor project Sidhanath.

3. Sidhanath Income Impact Evaluation.

Figure 15 presents the income impact of the Sidhanath project. Impacts inside the command
improved by just over Rs. 4,000 per hectare ;:lanted with half of direct impacts coming irom foodgrain

area etffect. Major gains were made in the influence area of nearly

Irrigation Income Impact by Sowrce Effect (Before/ffter)
Sidhanath Nimor Irrigation Project Inpact Evalmation
Bx. Incoms Inprevomant per Ha. Plawied

17988 .98 -
.

P88 .88 -
bt .

0998 .88 -
*

4699.98 -

2800.88 1
a'w - a——mm .ﬂ_ (AN HHEN
Command Farwns Comnand Uith Vel
Jof luenco firea F Cormand Uitheut

Figure 15: Sidhanath: Income Impact by Source Effect
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Sidhanath Ninor Irrigation Froject Inpact Cvaluatiom
ind Farns Irrigation Incone Inpact by Sowrce Effect (Beforo/6f ter)
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Figure 16. Sidhanath: Percent of Income Impact by Source

Rs. 10.000 per hectare underscoring the importance of wells ana new crops on wells to the overall
performance of the project. Figure 17 illustrates this point by showing that a few high performance farms

inside the command with wells are carrying the others.

Covenurvd Farwe Ireigyutiiow Iwoews lepeot by Sowoe Eifewt (Del ewre/if bue )
Sidhanath Minar Irrigation Proﬁt_lmrt Evaluxt fom
Re. Income Inprovement pexr Ha. Planted .
19808 .88 -

9880 .08 -
8980 .83 -
7888 .88 -

6808 .88
5580.08 -
49588 .88 -
093.08 -

8.8 { .
18998.88 1 | m <
g.99 LT 'In'hN

Command Farws

Figure 17: Sidhanath: Income Impact by Canals & Wells
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D. Empioyment Impact Evaiuation

1. Mula Empioyment Impact

Figures 18-20 outline the employment impact of the Mula project in terms of the numbers of person
days of increased employment per hectare planted. Figure 18 indicates that the impact on farms in the
command is over 100 persons days of increased labor per hectare planted. Influence area farms
increased employment by roughly 40 peréon days per hectare. The sizeable difference between
command farms with wells and those without may be seen both Figures 18 and 19. Employment
improvement can be seen in Figure 18 to depend even more completely than income on crop diversifica-
tion,

Figure 20 assesses employment impacts of irrigation in the Mula for good and drought years.
Drougnt year differences like income are stronger than good year differences and likely for the same
reasons explained above.

Employment impacts in influence areas are much weaker than inside the command and the difference
between performance in good and drought years is essentially nil. This suggests the import level of

drought defense which exists inside a command.

Covwruvd Farwwn lreigwtion Eeplopsewt lepeot by & o (Bel AL bun )
Mula Irrigation Projoct Impact Evaloatiom
Persom Bays/ Ha. Planted Impact
158.88 -
125.88
188.88 -
Crops Lffect
75.88 -
58.88 -
25.08 -
_F:mmmmxm s swl
B.69 oodgraln firea Efl'ecti_ “n THL
Comnand Farms i Comand Ulth Uel
Iof luence fwrea F " Command Uithemt

Figure 18: Mula: Employment impact by Source Effect
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irvization anvicwwnt inpect by irrigeiion Sowrow

Mula Irrigation Progect inpact Evalntum

: Person I_ys/ Ha. Planted Irpact

: 158.88 -

i25.88

Command Vith Yel |
Inf luence frea F Command Uithout

Figure 19° Mula: Employment impact by Canals & Wells
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Figure 20: Mula: Comparison of Employment Impact in Good & Bad Rainfall Years
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2. Sidhanath Employment Impacts

Figures 21-23 present the employment impact of the Sidhanath project. Figure 21 indicates that the
overall level of impact is roughly 35 person days per hectare planted in the command and 30 days in the
influence area. There is a substantial difference in the employment impact of farms in the command with
and without wells. In contrast to the Mula command where almost all employment impacts derived from
new crop diversification, in Sidhanath most employment impact inside the command came from
foodgrains area cropped increases. In the influence area, however, the opposite was true, almost all
employment impacts resulted from new crops.

Figure 22 indicates ihe strong employment impact of well irrigation inside the command, and also the
heavy dependance of the smaller employment generated outside the command on recharged wells.

Figure 23 suggests that the higher variability of water supply in a minor tank fails to afford the kind of

drought year protection and defense afforded by a major project like the Mula.

Irrigation Exploynent Inpact by Sowrce Effect (Before/After)
Sidhanath Ninar Irrigation Project Inpact Evaluatiom
Persom Days [mpact per Ha. Ilawted

.90 |

68.88 -
58.08 -
Cmrs Efect
48.88 -
28.08
28.08 -

18.88 -

Inf luenco firen F Coomand Uitheut

Figure 21: Sidhanath: Employment Impact by Source Effect
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Irrigation tapioyment Iwpact by Source Effect (Before/After)
Sidhanath Ninar irrigation Project Impact Evalwxtiom
Person Days/Ha. Planted Inpact
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Figure 22: Sidhanath: Employment Impact by Canals & Wells

Command Farms Irriqation Income Impact by Year (Uith/Uithout)
Sidhanath Nirar Irrigation Project
Re. Incomes Difference /7 Ha. Planted
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Figure 23: Sidhanath: Comparison of Employment Impact in Good & Bad Rainfall Years

SRD Rcsearen Group inc. ' 20



F. Health Impact

1. Mula Health Impacts

Figures 24-27 present the Rapid Ap-
praisal survey data on health impacts in
the Mula project. Health impacts are es-
timated in the rapid appraisal system in
terms of the number of work days lost to
illness. These figures suggest that two
somewhat contradictory effects are at
work in the Mula project area related to

water and irrigation.

Irrigation Effect> > When the with and
without groups are combined into a
weighted average, Figure 24 exhibits a
consistent pattern of sharply reduced ili-
ness rates for adult males after the intro-
duction of irrigation. This reduction is by
more than half from roughly 20 days to
less than 8, or a gross savings of about 12
days. During that same period the control
group made only a slight improvement of
about 1.5 days savings. By netting this
control group improvement from the gross
difference for the command group we get

a net savings of

SRD Researcn Group inc.
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approximately 10.5 days.

"Wet Lands Effect'>> There also ap-
pears to be a negative impact of proximity
to water which existed both before and
after the introduction of irrigation. This
can be noted before irrigation by com-
paring the average days ill for the
command groups of about 16 days with
the control group of 6. Without more de-
tailed data on the incidence of malaria in
these illnesses it is impossible to deter-
mine with certainty these effects. But the
trends are sufficiently strong to suggest
that this ditference betore the introduction
of irrigation was due to malaria and that
the command farms were located before
irrigation closer than the control groups to
perennial streams and standing water.

What is important for our purposes to
note is that irrigation substantially reduces
illness AND significantly narrows the gap

between the lower illness rates of

SRD Research Group Inc,
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those living near to and far
from standing water. There
has been considerable con-
cern that irrigation, since it
involves increasing stand-
ing water areas, might in-
crease malaria. When ac-
companied by the type of
control measures used in
the Mula command this ap-
pears not to be the case,
on the contrary, health lev-

els improve significantly.

2. Chulband Health

Impacts

Figures 28 and 29 pre-
sent a similar analysis of
health impacts in the Chul-
band project. The data for
Chulband indicate only a
small part of the positive
impact found in the Mula
command. Health has im-

proved

SRD Research Group inc.
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Figure 29: Chulband: Health Impacts in influence & Control Group
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after irrigation. but control
groups also made signifi-
cant improvements over
the same period. Thus
when control group improv-
ements are netted from
gross command farm im-
provement, there is little
net benefit.

Figure 30 presents the
difference in access dis-
tance to drinking water for
the Chulband families and
control groups. All groups
have made significant im-
provement during roughly
the same period which sug-
gests little or no irrigation

imipact.

SROD Research Group Inc.
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Figures 32 & 33 examine
the distance issue with ref-
erence to washing water.
While command farms have
a closer access after irriga-
tion, that gross improve-
ment is not significantly dif-
ferent from the improve-
ment made by controi
group farms and families
during the same period so
there appears to be no net

impact from irrigation.

SAD Reseascn Group inc.
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Figure 33: Chulband: Distance to Washing Water for Influence & Control
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3. Sidhanath by hye 1465 P
Heaith Impacts

Figures 34-38 present

the health impacts data for

the Sidhanath project.

A review of figures 34,
(when appropriately com-
bined for weighted ave-
rages) suggests a signifi-

cant impact of irrigation

similar in general pattern,

but lesser in magnitude

than the Mula. Figure 34: Sidhanath: Health Impact on Adult Males in Command
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Figure 35: Sidhanath: Heaith Impacts on Aduit Females
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irrigation than comparable
groups in the Mula com-
mand area since there were
no perennial rivers and
streams.

Figures 37 and 38 pre-
sent data on access dis-
tance to drinking and
washing water before and
after irrigation. There is a
slignt net improvement for
irrigated farms during the
period, but the difference is
not large since control
group farms aiso made

sizeable improvement.
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Figure 37: Sidhanath: Distance to Drinking Water in Command
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g Water for Influence & Control

Figure 38: Sidhanath: Distance to Drinkin
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