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ABSTRACT

The paper shows that the requirement of irrigation was highly
overestimated in the State’s investment proposals. This demand
misrepresentation s another source of inetticiency in addition o the
technical and allocative ones. This inefficiency deprives public
investment in other sectors. which are more beneficial to the State. It
also blocks the value addition of the water resources of Kerala. This is
caused mainly by the policy which aimed at self-sufficicncy in rice
production within the State. The organisational structure, which was
created lor providing irrigation, and the feedback process lead to the
persistence of inetficiency. Thus the paper argues that a lock-in is visible
in the institutional tramework of the water resource management of

Kerala.
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Introduction

The phenomcenon of “lock-in” or ‘path dependence’ has recently
attracted the attention of rescarchers (David, 1985; Arthur, 1989; North,
1991: Cowan and Gunbhy, 1996: Atkinson and Oleson, 1996). According
to them, path depcndence causcs the ecmergence and the continued
existence of inclTicicnt' technology and institutions. The institution and
technology chosen at a historical juncture, may drive the cconomy 1o an
inefficient® state at a later period. Moreover, some institutions arc unable
to correct themselves. This results in the persistent use of inefficient

technology and institutions.

Thus. the process of the selection of technology or the institutional
framework assumes importance. Arthur (1989) has noted that even

historical small-cvents can lead to the selection of a particular iechnology

" There are different levels of inefficiency. The use of inappropriate combination of

inputs like lubour and capital. and the use of more inputs than required given the present
technological knowledge are the two conwnonly undersiood forms of productive
incfficiency. However. there is another source of inefficiency in public projects. This
is due to the diserepancy in the decision on what is required for the region or the
benehciaries. Thus a technology or project selected may not be necessary to meet the
actual requirements.
Inefficiency of the cconomy arises out of two processes. First. the present state is sub-
optithal compared to the one that would have been reached. had the decision laken
carlier, been a different one. Secondly. the economy is in a position by which it cannot
adopt to the new realitics. For a discussion of efficiency in institutional teyms sce.
Rutherford (1994).



over the other competing ones. North (1991) has indicated the potential
role of ideology. and wrong perceptions of realily. in the sclection of an
institutional framework. However, the documented evidence for

techneological and institutional path dependence is scanty.

This study uses the framework of path dependence (o explain the
issucs of water resource management in Kerala. The central argument is
that the ideology of self-sulficiency led to the sclection ol a particular
resource development lramework, which resulted in the gross inefficiency
ot public investment. and blocked the valuce addition of the water
resources of the State. The study also provides evidence that the existing
institutional framework is not capable of evolving into an elficiency-

cnhancing one.

The paper is organiscd as follows: First section cxamines the
demand Tor irrigation in Kerala and the inclliciency of large surlace-
irrigation projects caused by demand misrepresentation. The implications
of this inefTiciency are discussed in the second section, The claboration
ol the institutional framework which results in the inclTiciency is done
in the third section. [t also includes a briel exposition ol the political
economy of the development of water resources in the state. The
discussion of the lactors which lead 1o the persisience of inelTiciency in
this sector is given in the fourth seetion. The last section provides the

sumuiary and policy implications.
| Demand for Irrigation in Kerala

A number of studics have showed that there exists no clear evidence
that irrigation projects have signiticantly benefited Kerala’s agriculture
(George and Nair, 1982; Narayana and Nair, 1983; Kannan and
Pushpangadan, 1989). [ssues such as improper financial planning. cost

escalation, inordinate delay in construction, cte., in irrigation sector have



also been critically analyzed (Netto, 1990; KSSP, 1988). In a couple of
notes, prepared for the State Planning Board, K.N.S. Nair has questioned
the emphasis on, and the focus of, irrigation in this humid-tropical state,

given its specific agro-climatic characteristics®.

Santhakumar et al. (1995) have analyzed the technological planning
of Kerala’s irrigation projects. This study showed that the planning of
irrigation projects has the following limitations: a realistic ¢stimate of
the requirement of irrigation water was not made; data on local water
resources was not collected and analyzed: the possibility of using difterent
scales ol operation in irrigation, sources of waler and technological
solutions was not explored; and the planning was not broad enough lo
examine the possibility of having a cropping pattern which would

consume less waler.

However, no systematic effort has been made to assess the demand
for irrigation in Kerala. This is mainly due (o the fact that the planners
have becn following the ‘requirement approach’ in forecasting the
demand for irrigation. In this approach, the quantity ol irrigation required
for each crop, the future cropping pattern of the area, the wtal irrigation
requirement. etc., were calculated on the basis of cenain assumpltions.
This approach has two problems. The first one is, as noted by Rutian
(1965:17), the implicit assumption that ‘resource combinations are
inclastic with respect to changes in the prices of resource inputs relative
to each other’. Secondly, this approach gives a high degree of autonomy
to the planners (o decide the nature of the resource development projects,

which provides greater scope for demand misrepresentation.

This refers to the discussion notes, such as Some irrigation policy issucs relevant to
enhancing agricultural production and Rational development and use of water
resources of Kerala, Stute Planning Board, Trivandrum.



Since the provision ol irrigation has been traditionally considered
1o be the responsibility of the Government, the “demand for irrigation’
is not taken as a price-based, economic demand. The decision on, how
much water is to be provided through irrigation projects. is based on
some estimates of “physical demand’. This “physical demand’ is an
estimation of waltcer to be provided. in addition (o the quantity available
lacally, to cultivate a particular crop in a specihic scason. Physical demand

(PD) can be defined as follows:

Physical Demand = Total water needed for the crop for the season

- (Direct Rainfall+ Restdual Walter)

Thus the irrigation demand lor a particular region depends on the
following factors: Rainfall: Residual Moisture: and the cropping system
that will be adopted after the provision of irrigation, There are reasonably
reliable methods of assessing the total water required for a crop. Similarly
there are reliable estimates of rainfali. However the reliability of the
cstimates of residual moisture depends on the topographic and climatic
featurcs of the region. There is considerable degree of variation in the
quantum of residual moisture available at different levels of the small
watersheds ol Kerala because ol its undulating topography. The decision
on the cropping system 1o be adopted in the command arca’. has becn
mainly based on the value judgements of the (lechnical as well as

political) planners.

The assumptions in the calculation of physical demand. become
cvident through the following brict analysis ol the ditferent methods of

calculation of wrigation requirement employed in Kerala.
1.1 Engineer’s Assessment: Earlier Phase

When irrigation planning starled in Kerala, 1he objective of the

planners and engincers was to convert most of the agricultural land of



Kerala into threc-cropped paddy fields (Santhakumar, ct al.. 1995). This
objective influenced the calculation of irrigation requirement, estimated
by the ecarly engincers. They had somewhat reliable estimatces of rainfall
of the different rcgions ot Kerala and assumed that only fifty per cent of
the rainfall can be used for cultivation and the rest will flow out as
unusable runotf. This assumption is not so unrealistic, given their
objective of converting the whole command arcas into paddy fields.
However, their basic objective ol expanding paddy cultivation was
grossly unrcalistic. ‘The current cropping pattern of Kerala, marked by
the steady decrease in the area under rice, itsell is sutTicient to show the
unrealistic nature of the objective of the early engineers. The initial plans
of almost all the irrigation projects of Kerala were based on this unrealistic
objective. Table | summarizes the features ol the requirement assessment

at this stage.

Table 1: Features of the Early Engineers’ Assessment of Irrigation

Requirement

Rainlall Assumed that only fifty per cent is usable

Residual Moisture | Neglected

Cropping System Paddy Alone

1.2 Engineer’s Assessment : After Late Seventies

Since the Central Water Commission and other [unding agencics
insisted on the revision ol proposals o increase their benefit-cost ratio,
engineers were forced to consider crops other than paddy for the provision
of irrigation in Kerala. In doing so, as shown by Santhakumar ct al.
(1995), they have tried 1o show that the construction of previously planned
projects, is necessary for supporting a new cropping system. In this new
system, only those crops. which requirc large amounts of water were

selected and those requiring less or no irrigation were not considered.



For example. rubber was omitied or neglected under the proposed
cropping palterns ol both Kallada and Vamanapuram lrrigation Projects.

whose command areas support large areas ol rubber plantations today.

Requirement assessment at this phase was based on more realistic
assumptions in terims of rainfall and residual moisture. Engineers had
taken into account the availability of water in the streams adjoining paddy
lields. Thus the revised estimate of water requirement during monsoon
period is significantly less than that of the figures estimated at the first
phase. In the second phase, it was assumed that only 50 per cent of the
irrigation requirement need be provided from the project and the rest
can be met [rom the small streams of the command arca. Table 2

summarizes the features ol assessment carried out in this phase.

Table 2: Features of Assessing Requirement After the Late Seventies

Rainfall Reliable Estimates

Residual Moisture Considered: Assumed that only 50 per

—

/Locally Available Water | cent of the demand during monsoons need

0 be provided Irom he reservoir

Recommended Three crops of paddy in wet land and
Cropping System other irrigation needed crops in dry land

i

1.3 Assessment of Requirement by Micro-watershed Studies

The limitations of irrigation planning in Kerala led to a feeling
among water resource planners that 2 much more detailed assessment ol
the availability ol water resources should be made at micro level or at
the level ol micro-watersheds. Scientilic organisations like CWRDM
(Centre Tor Water Resources Devclopment and Management) have made

such watershed studies in several parts of Kerala.



These watershed studies have brought out more information on

the availability of water in the micro-watersheds of Kerala. Table 3

provides the estimates of irrigation required for different crops lor

different seasons, and the sources of irrigation suggested by a watershed
study conducted by CWRDM, in the mid-land of Calicul district.

Table 3: Irrigation Requirement of Chevayur Watershed as shown

by CWRDM study
Period Crop(s) Quantity of Suggested
Irrigation Sourcc of irrigation
Required (mem)
May-Aug | Paddy Nil
May-Aug | Plantations | 0.15 Local Runoff
(Estimate : 6.64 mcm)
Sep-Dec | Paddy 0.721 Local Runoff
(Estimate : 3.4 7mem)
Sep-Dec | Plantations | 0.40 Local Runoff
(Estimate: 3.47 mcm)
Jan-Apr Plantations | 1.305 Ground Water
through ponds and\
wells (Estimalte
1 (0.1%0.3* Rainfall)
- Present Use
=343 mcm
Jan-Apr Paddy 0941 Storage within the

l

micro- watershed

Source: CWRDM (1987)



The following major conclusions emerge from these studies.

(1) There exists sufficient water locally to irrigate two crops of paddy.
Even if there is shortage at the farm-level, water management
with effective utilization of local streams would be sufficient to

meet the requirement.

(2)  There is also an undertapped ground water potential in these
micro-watersheds. Even safer estimates of this ground water

polential are shown to be sufficient for irrigating garden crops.

(3) It a third crop of paddy has to be cultivated, medium size

reservoirs would be necessary within and outside the watershed.

With the aim of having the third crop of paddy, these watershed
planning exerciscs too have gone for designing reservoirs in micro-
watersheds. In essence, the assessment done by the micro-watershed
studies have shown the need for large canal-based irrigation only for
cultivating the third crop of paddy. Table 4 lists the features of assessment

made by the micro-watershed studies.

Table 4: Features of Assessing the Requirement by Micro-
Watershed Studies

Rainfall Measured locally

Residual or Locally Available Water | Measured

Recommended Cropping System Plantation crops requiring

irrigation in dry land; three

crops of paddy in wet land

All these methods, described above, assessed the water availability
using hydrological measurements with varying degrees of accuracy. Then,

a future cropping pattern, which was considercd ideal by the planners,



was visualized. In all such projected cropping patterns, increasing paddy
production was an important strategy. That is why, ‘three crops of paddy’
was suggested in the case of both the revised irrigation planning and
micro-watershed studics, even though these approaches have abandoned
the ‘paddy alone’ attitude of the early irrigation engineers. With the
eslimates of the availability or supply of water, the planners calculated
the quantity of surplus water to be provided for achieving the ‘ideal
cropping pattern’. This exercise was based on a crucial assumption that
the people would move casily or (it could be easy to induce people to

move) towards the cropping pattern envisaged by the planners.
1.4  The Need for Demand-based Assessment

The assumplion that the farmers easily adapt the ‘projected
cropping pattern’ need not be true and is evident clearly from the failure
of the completed irrigation projects in checking the reduction of area
under paddy cultivation. The adoption of a cropping pattern need not be
decisively influenced by the presence of an irrigation facility. If the
‘cropping pattern’ recommended by the planners is not an adequate basis
for estimating the ‘demand for irrigation’, then efforts should be made

(o assess the other parameters determining demand.

A discussion of such paramecters can be seen in Ruttan (1965). He
uses three models: a productivity model - to incorporate current levels
of resource productivity; ademand mode! - lo determine the future output
levels (of crops); and an cquilibrium model - to determine output levels
simultaneously with the factor input levels. These models tried to estimate

the following parameters:
- A crop production function with irrigated land as an input;

- Marginal value product functions for irrigated land;
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- Relating marginal value product (of an input) with the average

cost (of that input);

- The future output (of the crop) at the national level based on

population and per-capita income;
- The changes in the regional contribution to the national output .

While using the essential features of these models, one can see
that the demand for irrigation depends on the marginal product of water,
the past and future trends in cropping patlern, the contribution of the

rcegion to the national production of the particular crop.

A formal estimation of thesc parameters is nol cnvisaged here.
However, an attempt is made here to make indircct assessments to

ascerlain some ol their impact on the demand for irrigation in Kerala.

1.5  The Productivity of Water in Kerala

Though a precisc estimate of productivity is not aimed at here,
data on evapo-transpiration requirement provide somc understanding
on the seasonal variation in the productivity of water. The seasonal
irrigalion water requirement in a typical Kerala walershed is given in
Table 3 and a demonstrative skeich showing the agricultural production
func:ion of water for different seasons is given in Figure 1. During the
period between June and November, the marginal product of an additional
unit of water is ncgative, since there is excess water from rainfall. The
marginal product of water during summer is also lower due to the high
icmperature between December to May. We can compare this situation
of humid-wropical Kerala, with that of an arid-tropical State like
Tamilnadu where 5,20,000 hec. of area under paddy receive two months
of rainfall, and 1.490,000 hec. receive it for less than two months

(Srinivasan, 1985).The marginal product ot water in Tamilnadu is much
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Figure : 1
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(a) Production funcuion of water in a

wel tropical region like Kerala

11

{b) Production function of water in a semi-
anid tropical region like Tamilnadu
during a single non-summer season.

First Scason

Rainfall during First Season
(S-W Monsoon) (High Rainfall)

Margin Product of Irrigation
during first season which is
negative because of high raintall.

Second Season

Rainfall during Second Season
(N-E Monsoon) (Moderatc Rainfall)

Marginal Production of Irrigation
during second is positive but
small

Third Season
(summer)

Extremely low

Rainfall during third season seems
positive bul small because each
unit increasc in product require
more units of water due to high
temperalure regime.

Thus (-8,) +8,+ 8, <3

The sum of the values of Marginal Product of Irrigation for three
scasons in Kerala is less than the Marginal Product of Irrigation in
Tamilnadu for a single season.
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higher during the non-summer periods when the temperature regime s
also modest'. Thus even if summer months are avoided for cultivation,
the annual value of the contribution of irrigation is much higher in

Tamitnadu compared to Kerala,

Regarding the regional contribution to national agricultural
production. Kerala’s share, which accounted for 1.31 percentage of total
rice production in India in the jate eighties, is declining stcadily. This is
a reflection of the shitt in cropping pattern in Kerala towards high value
crops. The provision of irrigation per se will not reverse this trend. One
can estimate the wirigation requirement for paddy in Kerala. with an
assumption that the present area under paddy may continue without much

change (which itself is a highly optimistic assumption).

Anattempt is made in the following scction 1o make a preliminaty
analysis of the requirement for irrigation bascd on the current land-use
pattern of the command arcas of two major irrigation projects - one
nearing completion and the other proposed but yet to start construction.
The block level data of the cwrent cropping pattern of the command

arcas are given in Table 5 and 6°,

1

The temperature regime in Tamil Nadu 1s 25-30°C. at least for one season.

S Data is front the unpublished documents of the Department of Economics and Statistics.
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Table 3: Cropping pattern of the Command Area of Kallada

Irrigation Preject in the Nineties

Block | A{wL| Paddy | Other | B | X| Y |DLICM [RB
% % Crops | % % % | %
of WL in WL
& p

Rhikkara 118 112 f st 35 | 2 31| 32 88 | 84 | 4
2 9L |
07 31|62 37 44

Mukhthala | 11 | 15 | st 30| 2 43| 25 85 | 85
2 NI B
304 1353|3149

Kbaly |9 34 si 16]3 53|27 66 | 66
2 a4 s{»
G0 |14 s3] 3]s 6l

Octin |6 |530st 10]6 s8] 2 471 47
2 13]9 s8] 20
30 |6 S8{ 24| i1|58

Kottaraska |17 ) 14 [ st 700 7 13 10 86 | 61 |25
2 70 o3
$3 0|7 13]66 | 7|104

veuikkay (20| 16 | st 59 | 14 07 10 841 59 |45
2 6|7
30 L4 a7l | 66106

Anchal |19 [ 10 sl 6210 24 4 90 | 48 [ 42
263 |11 24| 2
30|10 2468 ! 0| 7

Note:

A- Percentage ol arca under cultivation of cach block, out of total

command area;

a - scasonal crops;

p - perennial crops
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WI.
Si
S2
$3
DL
M
X

RB
Y

- Wet land;

- Ist Scason (June - August);

- 2nd Season (September-December)

- 3rd Season (January - April)

- Dry Land;

- Arca under Coconut and other mixed crops:

- Percentage of the wet land in the taluk requiring irrigation
in summer (method of calculation described in the text):
- Area Under Rubber;

- Percentage of 1otal arca of the taluk requniring iveigation
for paddy in summer

Fallow

Table 6: Current Cropping Pattern of the Command Area of The Pro-

osed Vamanapuram lrrigation Project during the Ninetics
p p £ J| 2

S
Block | Al wil paty | omer [ 1L x Dy LoL]om llkB
Y %ol Crops | % el G| %
Wl | inwL |
, |
il It
R (R (- — 4_, — l. —_ ___,_‘__.,
Nedood |20 Lol 2| @] 6 Wl |
SEEANUTIEN
L SR TR B ‘:7
SN IS SN SN S (RSN Sl RS R S
Vellad | 221 100 35106 4] 3 | b n}—zg J{ |
2 M3 ay ' } P
4 50l u\ 3R {4.3L | 46
RS S B AR S B T S T S
r\:njx):||)1)1 | 23 0 s 56 I_h 7l l 8 } | |l ‘)“; 12 |'
| I : 2S5 09y { P
\ : SRR RN AR :;x
Kaikm | 221 15 | 51 36| 13 2y S xs} 82
| SEE S RIREANT ' 1 I‘ |
‘ J } 3028 20| %_; SR 1\[ 3
SIS R S S i o S RS S
cikt (el w o w7 ‘:.‘fi m
I 2 0 19 s l { : P
L s ey wpwiey (e

Note: Abbreviations used are as same as for Table 5.
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1.6 Recalculating the Irrigation Requirement based on the

Present Cropping Pattern

It can be seen that only aboul one-third ol the wet lands of the
command arca are used for paddy cultivation. The rest is used for other
seasonal crops and perennial crops. Since there is mere water, and lesser
area is under paddy during the first scason than the second, it is wrong to
assume that the provision ol water will increase arca under paddy during
the lirst season. (In VIP | Vamanapuram Ireigation Project]. there is a
slight reduction in the wet-land arca under cultivation during second
season.) The tower arca of the first season is an indication ol the problem
ol excess water. Since the problem ol excess water disappears in second
season, it leads to a slightincrease in area under paddy. This slight increase
is due to the extension of paddy cultivation to a part of the seasonal
fallow of the first season. itis not rational to assume that the arca used
for cultivating non-paddy crops during first scason. will come under
paddy during sccond scason, il'irrigation is provided. This is because of
the fact that itis not the absence of water, which resulted in the cultivation
ol non-paddy crops in the first scason. Thix again indicates that the
provision ol irrigation will not further increase the arca in the second
season. The nextquestion is whether there is shortage ol water to cultivate
the current arca under paddy. This is unlikely for two reasons. rom a
demand point of view, if waler scarcity is there to any signilicant extent
(at which yiceld levels arc affected). then people would have converted
that arca for the cultivation of less-water needed and more profitable
crops. This option is clearty available 1o them, as evident from the use of
nearly 40% ol area for the cultivation ol such crops during lirst and
second seasons. Thus the non-exercise of such an option in the arca
which is currently under paddy can be taken as an indication of adequate
water availability. Secondly. Ihe informalion on supply, made available

by the watershed studies, also point to the availabilityof water locally to
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meel the contingent needs of the second season. Thus the need for

bringing water trom distant projects is not there during the second scason.

In the third scason, there is an increasc in fallow area and this can
be taken as due to the lack ol irrigation. If irrigation can be provided
during third season, this additional part ol the scasonal fallow may come
under cultivation. The whaole fallow arca of third scason will not come
under cultivation, because ol the fact that one part remained lallow ¢ven
during the other scasons when water scarcity was not a problein. Thus,
one can assume that the non-cultivation in this part is due 10 reasons
other than water scarcity. Hence this part of the fallow of third scason
may not come under cultivation, even it irrigation is provided. Thus, it
is logical to assume that the provision of water during summer may benelil
an area. which is equal 1o the difference between the maximum and
mintmun values of the scasonal fallow. In essence, the argument here is
that the demand for irrigation from distant source {or paddy is limited to
the third season, and, that too. for an arca of 30 10 50 per cent of the wet

lands.

Another question is whethier the wet-land crops other than paddy,
which are cultivated in the third season require irvigation for enhancing
its productivity. Among these crops, there are both perennial crops like
coconut and seasonal ones. Coconut cultivated, in converted wet lands
do not require irrigation, as the trees could use the moisture available in
the deeper portions of these valleys. However scasonal ones do require
irrigation in certain localities. It can be scen (that the arca under annual
crops (in wet lands) increase during the third season. This itsell is an
indication of the moisture availability. Morcover. the water requirement
of these annual crops like pulses is much lesser than that of paddy. Thus
in the recalculation. attempted in this paper, it is assumed that water

requirement for annual crops is equal o that of cuitivating paddy in
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areas equal to haif of that under annual crops currently in the third season.
Thus, the total area requiring irrigation in wet land (in summer) is taken
as the difference between the maximum and minimum values of seasonal
fallow, plus hall ol the arca thal is under seasonal crops (other than paddy)
during the third scason. This part of wet land is written in Tables 5 and 6
as X values. The percentage of this area in the total cultivated area of
cach block is noted as Y values. The sum of the products of A (i.e.,
percentage of the total cultivated area in cach block) and Y would give
the percentage of wet land in the whole command arca, which require
irrigation in summer. This area comes to 7.45% and 5.05% ol the lotal

command areas of KIP and VIP respectively.

Regarding the dry land part of the command areas, a major part of
it has already been converted into rubber plantations. Around 18% the
command arca of KIP and 37% ol that of VIP are under rubber cultivation.
This is in contrast to the negligible areas (around 0.2 %:) carmarked for
rubber cultivation in the cropping patterns, in the project proposals
prepared by the Irrigation Department. Since rubber cultivation is more
profitable than crops requiring higher levels of irrigation (than rubber),
the provision of irrigation will not reduce the area under rubber to the

level envisaged by the irrigation planners.

Thus, one can recalculate the total irvigation requirements of these

two projects, based on the following assumptions.

(1) Only 7.45% and 5.05% of the commands of KIP and VIP require
irrigation for paddy, (or for annual crops which is equivalent to
these areas under paddy in terms ol water requirement) in

Ssummecr.

{2) The area under rubber (i.c., 18% and 37% respectively) do nol

requirc much irrigation.
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(3) There is no nced to provide trrigation (rom a distanl source

between June and November.

Such a recalculation is atempted in Tables 7 and §.

Table 7:  Recalculation of the Irrigation Requirement in

Vamanapuram Project

Arca proposed to brrigate

Cstimated irrigation
requirenient as percentage
ol storage

Arca under rubber

(37% of total arc)

Arca thal inay require
irrigation during summer
(5.05% of total arca)

Total Reduction in
the requirement of storage

Dryland Wetland
- ]
6978 ha 2540 ha
50 50
3522 ha
481 ha
Reduction in irrigation need 50% 81%
65.5%

Table 8:  Recalculation of the Irrigation Requirement in the Kallada

Project

e e

Arca Proposed to irrigate

Estimated irrigation requirement
as percentage of slorage
in monsoon months

in summer

Arca under rubber
(18% ol total arca)

| QS st oy i i S

—_— T —
46400 ha 20800 ha
2.7 29.0
43.5 24.8
12096 ha

S S PR
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[~ Area that may require
rerigation during summer

(7.45% of 1olal area) 5006 ha
Reduction in irrigation
requirement
in Monsoon 2.7 % 29.0 %
in summer 11.6 18.6
(due o rubber)
Total Reduction in requircment 61.9

(according to our assumptions)

It can be scen from the Tables (7&8) that the requirement for
irrigation from reservoirs is reduced by nearly (wo-third in both the
projects. Only one-third ol the storage is necessary or the average benelit
per unit of waler will decrease nearly by three times. Since the cost of
per-hectare rrigation is already high in Kerala, this reduction indemand

would drastically reduce the cconomic viability of the projects.

A major part ol this irrigation requircment is for irrigating coconut
and mixed crops. The arca under coconut and mixed crops varies
significantly. For example, within the command area of Kallada project.
it varics from 50 (o 100 per cent of the total dry land. Tn the areas closer
to the coast. most of the dry land is under coconut and mixed crops,
while in hilly arcas, nearly lifty per cent of the dry land is used for rubber.
This patlern also varies from basin to basin. In the case ol Vinnanapuram.
the coconut and mixed crops occupics only a smaller portion of the dry
land even in arcas closer to the coast. The rubber cultivation bas penetrated
even (o these areas, and ncarly 55 to 65 per cent of the high-lands have
been used for rubber cultivation. Still, coconut and mixed crops form a
substantial part of the command arcas in non-hilly arcas and there is a

theoretical requirement for irrigating these crops.
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1.7 OnIrrigating Coconut and Mixed Crops

Though there is “theoretical requirement” for irrieating coconul.
one has to analyze whether this will transtate into an cconomic demand.
The issue 1s whether farmers will be ready to bear a substantial part of
the investment lor irrigation. Trrigating coconut in Kerala requires it major
investment at the farm level, even if water is provided free of charge
from the canals. 11 economic demand is not there, then Tarm-level
investment may not take place. cost sharing of irrigation will not
malterialize, and the farmers will not be motivated to use water efficiently
through the use ol proper water management practices. This is important
when we consider the availability ol a number ol technologics which
can partly substitute water with capital in water management (tor
example, sprinkler and drip systems). Thus the nature ol ecconomic
demund has crucial implications on the efficiency and sustainability of

cconontic investment and natural resource utilization.

The translation of physical demand into economic demand depends
on a number of factors. Undersianding the cconomic conditions and
‘preferences’ of the farmers who cultivate coconut may provide some
insights into this problem. Their readiness to use irrigation may depend
on a1 number of factors such as the size of the holding. dependence on
agriculture as the major source of income, and so on. Some observations
can be made from the data ol a survey. in 881 households situated in
three panchayaths ol the proposed commund arca of the Vamanapuram
Trrigation Project. These panchayaths were situated at the lower reaches
of the proposcd canal system. Lower reach panchayaths were sclected
with a purpose. Upper reach panchayaths have lower percentages of wet
lands and larger arcas under rubber cultivation. Thus the "need” for
irrigation is not that pronounced in these arcas as in the case of lower
reaches. Around 25 per cent ol the houscholds in two wards of these

three panchayaths were surveyed. Table 9 summarizes a few results.



21

Table 9: A few Summary Features of the Land-holding Status of

Three Panchayaths of the Command Area of

Yamanapuram Project.

Panchayath Andoorkonam | Pothankod Manickal
Topography Near Coast Mid-land Mid- and High land
Surveyed households 301 287 293
Percentage of Rubber

cultivators among

the houschaolds 4.6 30.3 41
Rubber cultivaiors

among those having more

than 50 cents of land (%) 1.3 67 7
Rubber culiivators

having less than

S0 cetts of Tand | 6.9 IS
Average size ol the

coconut-cum-mixed

crop farm 4 42 40

Following arc the major observations [rom the above table.

1. Alarge number of farmers having more than 50 cents in the mid-

land (and high land) part of command arca ol VIP have become

rubber growers. The percentage of rubber growers among those

who hold less than 50 cents (of dry land) and the pereentage of

non-rubber {armers among those who hold more than 50 cents

are extremely low in such arcas. It shows that in this area, those

who have reasonable size of agricultural land have become rubber

cultivators.
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Those who held less than 50 cents continue o nurture a mixed
crop system dominated by coconut. Most of such small holders
are coconut growers, The average size of a coconul Tarm is around

42 cents in command arca ol VIP,

What are the implications of these observations?  These small-
holders may be less willing to make any substantial investment in their
fand for agricultural development including the provision of irrigation.
This is due to the fact that these families have to devote substantial “lime’

and “investment” for other income gencrating activides.

However, there can be some crrors in this observation. First ol all,
the provision ol water through canals might change their calculations of
the cost of irngation and then more people may be ready (o irrigate. The
assessment ol their willingness in the absence ol any such provision
may be incorrect. Second errov is due to the phenomenon that small
holders of coconut may take more effort (per tree) o nurture their coconul
farms. A part ol their leisure time and luxury investment (for houschold
sell-sufticiency i coconut. guality tood. gardening) might flow towards

the nurturing of coconul gardens.

However, the extreme small-holding nature of coconut growers in
the command arca gives an impression that these farmers may not be
ready to make a substantial investment towards nrigating coconut. Kven
if water is provided through canal, substantiad investiment by the farmer
is required 10 bring water to his fanm and to provide itio the trees, given
(he topography, distribution of fand-holding and other features of Kerala.
This investment may not be made by the extreme small holders due to
the Fact.as noted by Naravana, etal. (199 1). that they are notin a position
10 use the benelit of cconomy of scale. The reduction in coconut yield
associated wilth rregular irrigalion may also prevent farmers from doing

so. unless they are sure of the high rehiability of the source of irrigation.



In brief, onc can say that even the physical demand for irrigating
coconut need not ultimately become a viable economic demand. Thus
the real demand tor irrigation may be much lower than the quantity

calculated in Tables 7 and 8.
2. Economic Implications

The planning based on the overestimation of irrigation requircment
is another source of inclliciency. The literature which deals with the
efficiency of public scctor enterprises has gencrally stressed the
asscssment of allocative and technical efficiencies™. Thus using IMarrel
Efficiency Measurcment. overall elficiency is taken as the product of
technical and allocative efliciency. The technical inefficiency is clearly
visible in State’s irrigation projects in its cost escalation. The incurring
of huge administrative expenditures without actually starting the project.
and the necessity to repair the ill-constructed structures, and so on, point
to the fact that the expenditure is much more than what is actually

required, using the selected technology.

However, the fact that the demand for irrigation is much lower
than the estimated onces. leads to other levels of inefficiency. The mere
production of irrigation in excess to the ‘actual demand’ is wasteful. In
addition to this, a major implication of the demand misrcpresentation is

that it affeets the choice of technology. This is illusirated as follows,

Assume that there are three technologies, T1. T2 and T3 and costs
ol producing Q output using these technologies are given by CTI(Q),
CT2(Q), CT3(Q). Then the cconomic cost Tunction is Min [CTI(Q).
CT2(Q), CT3(Q)). Suppose that the planncr assumed the demand as

For a recent exposition of the assessiment of efficiency in public sector, see Ganley and
Cubbin (1992).
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Q=100. Then a particular cost will be the least one Irom the above function
and the corresponding technology. the least cost one. Assume that the
real demand is only 10. In that case, the technology chosen lor producing
100 may not be the least cost one lor producing [0. Thus there is a case

of over expendilure due 1o the choice of lechnology.

This issue of wrong technological (projecty choice is evident in
Kerala. There may be more appropriate or cost-etfective ways of meeting
the reduced demand for irrigation. These options are left unexamined

duc 10 the presumption that the demand is higher.

The implication of this gross inclliciency is that the use ol excess
public resources in irrigation, deprives other sectors which require public
resources. Thus the basic efficiency criteria by the Government that it
should altocate resource outlays so that the gains, from the expenditure
of an incremental unil, are the same in every direction (including tax

reduction), is violated.

There is vet another inetliciency in iirigation sector, and that is
with respect o the economic use ol this natural resource, i.c., walcer.
Since attempt is made (albeit unsuccessfully) to consume more water
than the State really requires [or irrigation, it blocks the value addition
ol water resources through other potential uses. An attempt is made in
the tollowing paragraphs to quickly survey the other potential uses of
water resources ol the State. (A detailed survey of this aspect is not

within the purview ofl this paper.)

Walter resources can either be used within the State or outside the
State. Within the State, the major uses arc for irrigation, and domestic
and industrial uscs. Since water is presently being used for the domestic
and industrial uses of the State. this cannot be considered as a potential
source of lurther value addition within the State. The usc tor hydro-

clectric power production does not decrease the stock of the resource.
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Moreover there has not been much conflict between irrigation and cnergy

production within Kerala. except in a few projects’.

The domestic and industrial uses will increase in Kerala in the
near future. In tact, though water distribution through canals has not
increased agricultural production in several command areas, il has
enhanced the drinking water availability during summer. Of course,
providing drinking water through this means is highly inelticient. and
this could have been done through other resource-saving means.
Morcover, the overatll water requirement for domestic and industrial
purposes may not increase beyond one-tenth of the resources available
in the State (considering the rainfall pattern of Kerala). Thus the potential
for further value addition of water within the State is negligible in the

near luture.

However, there exists scope for value addition outside the State.
The discussion on productivity of water. given above, showed the
marginal benefil that can be derived Irom one unit ol water in the
neighbouring State of Tamiinadu s sianificantly higher than that in
Keralis. Morcover, the demand in Tamilnadu is presently more than the
supply available in the State and this unmel demand is estimated o
increase ncarly 1o | MHM (10 Km') by 2000 AD (Palaniswamni. 1995).
The industrial and domestic uses in Tamilnadu have already contributed
a signilicant share ol the total water demand ol the State. and this is

expected o go up to 25 per cent in the near future. The prices for the

Power production in mijor irvigation projects such as Malampuzha, Pecchi, Neyyar,
Walavar. Wachani, Kallada, ete.. is ni} or of very small quantities to the tune of 4 10 5
MW 16 is in Chalakkudy that ail-end water of a hydro-clecuic project is used for
inigation. In this case. irdgation is a sccondary activity. A project w use twe tal end-

water of the biggest hyvdro-clectric project namely klukki. is vet to be implemented.
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end-user (for non-agricultural uses) is ol the order of Rs. 17.5 per 1000
litres (in 1995 prices). Because of the increase in demand Tor and price
of water for non-agricultural uses, farmers, who receive irrigation,
cultivate less-waler-needed crops and sell water (o other users. Such
farmers gain 30 per cent more than those who use water lor high-waler-
necded crops. The witer demand sttuation in the State of Tamilnadu
points o the Tact that there exists a large scope for value addition of the

walter resources of Kerala outside the State.

However. there are hurdles for an inter-state water trade. First of
all, there s a need for cost-effective water transfer systems, which take
into account the cost 1o be incurred for reducing the eavironnenial impact
of the transler projects. Secondly, appropriate institutional mechanisms
are lacking in India today which aid water wanster between states and
which ensure that benelits flow towards both the partners of exchange
and that there will be no violations of the contract in future. However. if
one lakes the view thal appropriate lechnology and trade mechanisims
will evolve ina conducive environment, then the present situation marked
by the lack of water trade ntay be the major bottencck {or the evolution
of cost-ellective technology (i.c.. transler projects) and aceeptable trade

mechanisms.

One can only speculate on a few alternative waler resource
managemenl stralegies for Kerala. One possible strategy could have been
to have more water reservoirs in Kerala which can be made vse lor
cultivation in Tamilnadu during monsoon periad and for storing waler
to release during summer to the rivers in Kerala. Thus the water filling
the reservoirs at the carly stages of the South-West monsoon can be
made use of economically Tor cultivation outside theState. while that at
the later stages of monsoon can be used within the State. The “selling of

waler” during monsoon may be able o generate adeguate resources o
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have a large number ol reservoirs in Kerala (o reduce summer shortage
and for other uses. (The water refease, if made to Tamilnadu, can also be
made use tor tapping hydro-electric energy). There could have been a
conjunctive water use strategy within Kerala with reservoirs storing water
for summer and enriching the ground water sources and wells. There
could have heen a strategy which uses the drainage channels to distribute
water during summer instead of digging canals. There could have been
more investnments for taking water Irom the recharged ground source
and distributing it (clTiciently) to trecs and other crops. The need for
cfficient distribution mechanisms are important lor crops like coconut.
rubber, banana, pepper. tea, coflee, cle.. At (his stage, one can anly say
that the gross inefficiency of Kerala’s irrigation and its persistence have
retarded the development of other potentially efficient water resource

management strategies in the Stale.

In essence., the unsuccesstul and costly attempt 16 use more waler
lor irrigation within Kerala, block the value addition ol this water resource

both inside and outside the Stale.

While saying that the demand for nrigation is low, onc question
that normally ariscs, especially in o developing country situation. is
whether the provision of irrigation by itsell, wil increase the demand in
[uture. This question can be answered by noling the historical experience
ol Kerala, where the provision of irrigation has been able neither 1o
increase the cultivaton of high-water needed crops. as envisaged. nor to
reduce the shift in cropping pattern away [tom such crops, Thus the
assumption ol the “supply-induced demand’ has been proved wrong by
the historical experience in Kerala.

Second question s related (o the equity. More specifically. even

though. the demand for irrigation and the potential value addition of

water in Keralaare low. it the provision of irrigation has betier distributive
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consequences, Lhen the equily concern should justity the projects. This
concern was there in the proviston of irrigation for paddy in the State,
since paddy cultivation provided the maximum agricultural employment
opportunities. However, again the historical experience shows that the
provision of irrigation could not increase paddy cultivation in the State
and thus the objective of increasing employment opportunitics could
not be achieved. Because of (he inability to achieve this objective. further
spending on irrigation with this objective cannot be justilicd on equity

coneern.

One can also argue that the increase in employment opportunitics
lor the construction of projects would have been beneficial in an
undercmployment situation. The concern here is whether the Government
has analyzed the potentials of alternative employment-providing avenues
which ultimately generate socially uselul assets. The ample scope for
such alternative avenues, does notjustily the public investment in a sector
merely for providing employment. Because ol the high opportunity cost
ol the public resources, one cannot justify the over-investment in
irrigation. on the basis of non-targeted social benelits. The scarce public
resources can be invested in other sectors where social benefits are higher
than that in irrigation. Morcover, there is no justification for [tmiting the
value addition of a natural resource. The surplus accrued (by the State)
from this value addition process can be effectively used (o increase social

henelits,

The paper shows that there exists high level of inefliciency in
Kerala's water resource sector due (o demand misrepresentation and the
blocking of value addition of this resource. What is the institutional
lramework that causes this high level of inefticiency? The following is

an attempt to describe this framework.



3 Institutional Framework and Inefficiency

Taking the definition of institution from North {1991), as the rule
of game, the prevalent rule in Kerala is the free provision of irrigation
by the State. Kerala was nol alone in assuming the role that irrigation
has to be provided (almost [reely) by the State. The pro-active developing
stratcgies [ollowed by the Third World countries after their independence,
the socialist planning strategics, the strategies ot public investment to
increase aggregate demand, and all such influences of the mid-twentieth
century were for the State-sponsored construction of irrigation projecis.
This role assumed by the State, gave it the right to decide what is the
quantily and quality of irrigation to be provided. This decision in the
present framework is based on (incomplete) scientific assessiments,
political judgements on the nature of resource development and ideology.
The netions that ‘Kerala can increase food production significantly
through irvigation’, that ‘the larmers will continue with paddy cultivation’,
that ‘achicving food-self sufficiency at the State level is a necessary
virtue’, etc., have shaped the decision on how much irrigation was to be
provided in the State. As shown by Santhakumar ct al. (1995), this was
hased on (he neglect of the agro-climatic features as well as the
misunderstanding of the ability of the State to influence the cropping

pattern.

Within the framework of {ree Stalc provision. a technical
organization has cvolved to plan, implement and maintain irrigation
projects. The feed back provided by this organization promotes [urther
development of major irrigation within the State. The organization has
also developed lurther technical capability Lo construct more irrigation
projects, and this organizational lcarning has aiso helped in the

continuation of the institutional framework.
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Using this institutional framework, onc can explain the inefficiency
in irrigation with a ‘rational” perspective. This perspective assumes that
the current level of inefficiency is due to the rational action of some
actors. Thus from the point of view of those actors, the investment would
be cfficient, even though it is not elfective in meeting the projected largets.
Sucharational perspective will naturally focus on the political cconamy
of irrigation. Following is a brict analysis of the incentive structure of

the political cconomy, which result in the ineflicient policies in irrigation.
3.1  The Incentive Structure of the Political Process

A substantial part ol financial resources for irrigation was provided
by the Central Government. Its policics were shaped by the requirement
of semi-arid regions. where irrigation is necessary as well as productive.
The characteristics of the small humid-tropical State of Kerala cannot
really refiect in the policices of the Government ot India. When financial
allocation 1s there at the national level Lo construct irrigation projects,
the State planners will try to bring a part of that allocation to the State. It
is at the insistence of the nodal organization of the Central Government,
i.c., Central Water Commission, that the State irrigation department made
changes in irrigation planning 1o be more realistic and enhance the benefit-
cost ratio. However, such strategies of the Central Government were not
sulTicientto instil a real cconomic criteria on the part ol the State planners.
Thus the sectoral allocation lor irrigation at the national level, provided
astrong incentive for State planners to invest in irrigation, neglecting its
real henefits. When such a national allocation is there. it is “better” for a
region to ask for a part ol it, even if it does not require the targeted-

outcome of the investment.

This is truc for a constituency or a small region within the State.For
a constituency or smaller region. it is presently betler to ask lor an

irrigation project even il the region does not need irrigation, This is
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because the project is an opportunity o bring in a part of public budget
(o the constituency which gains benefits other than irrigation. This is
indicated by the authors’ analysis of the attitude of the elected
representatives of thc Vamanapuram project area (Santhakumar et al.,
1995). This discrepancy arises due Lo the present structure of allocation
of budgets to different regions. Similarly, aid agencics, who provide large
funds for centrally conceived programmes can also have the same cffect.
In fact, the intervention of the international aid agency made some
changes in the structure of the irrigation planning. In the case of Kallada
Irrigation Project, World Bank insisted on the inclusion of crops other
than paddy and also the redesign of the field distribution system.
However, such intervention has not helped in the overall correction of
the irrigation planning 1o make it appropriate to the demand
characleristics. Thus the changes made in the planning process on the

advice ol aid agency turned out to be of cosmetic nature.

In the relation between the technical department and the political
decision-makers, one can sec scveral structural reasons for inetficiency.
First ol all, political lcadership depend tully on the technical departinents
for the planning of projects. There is an incvitable "underspecification’
in the communication of the requirements of the political sysiem.
Technical department has higher level of information, which they can

use according to their sell-interest.

Political system also has no incentive to demand for an efficient
solution, it it will reduce the budgetary requirement. This is especially
so in the case of coalition governments like that of Kerala, where
departments like irrigation will be allotied 1o single-minister parties.
These ministers do not want to reduce the ‘activity spectrum’ of their

departments.
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These brief remarks poinl to the need for a delailed and a rigorous
understanding of the political cconomy for explaining the persistence of

the inetficiencies in water resource planning.

Whal is visible from this brief analysis of the political economy of
irrigation is that there 1s no incentive for adopting a better approach of
project planning. This is not duc to the absence of techniques or methods
or inter-disciplinary skills. The central problem is that the incentive
structure of the planning framework is such that there exist no demand

for the use of such methods and skiils.

The next scetion seeks whether Lhere is any possibility of change

in the institutional framework in the near future.
4. Institutional Lock-in and the Persistence of Inefficiency

In order to analyze institutional change or persistence, the analysis
of the linkage between ideology, institutions and orgapizations are
important. The studies of technological and institutional lock-in (Arthur,
1989; David, 1985; North, 1991) indicate that institutions emerged in
certain situations can continuc to influence the choices made in future.
This is mainly because the feedback from the organizations, which came
into existence within the particular framework, is not suitable for changing

the institutional framework according to the emerging economic scene.

One can also apply this approach o explain the persistence of
inclliciencies in Kerala's water resource planning. There seems to be an
institutional tock-in in the water resource management of the State. Only
one instance is cited here and more rescarch is needed to identity other
saurces of institutional lock-in. The lood shorlage experienced from the
carly lorties and the restrictions on grain movement hetween the states

led 10 the emergence of strategies tor achieving rice self-sufficiency in
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Kerala. This may be due to the genuine assumption on the part of the
planners that the construction of irrigation projects would enhance the
production of rice in the State. Moreover, at that time the planners did
not have much information on the other factors which limit the expansion
of rice cultivation in the Stale. Thus the lrfamework of food-sclf
sufficiency policy with emphasis on irrigation and its frce provision,
was adopted on the basis of justifiable assumptions in the fiftics and

continued in Lhe sixties.

A large organizational sct up emerged within this institutional
framework. The resultant organization evolved to take advantage of the
opportunities and, as noted by North, there is no implication that the
skills acquired will necessarily result in increased social efficiency. The
feedback from organizational set up is to strengthen the old institutional
framework. This was visible in the strategy change of (he irrigation
department of Kerala. The justilication of irrigation schemes (which
were planned in self-sulficiency framework) as necessary for supporting
a water hungry cropping patiern in the cightics (Santhakumar, et al. 1995),

can be cited as an example of this self-reinforcing feedback.

The institutional paths can also be shaped by the subjective models
ol actors or ideclogy. For example, food sclf-sufficiency did not remain
as a strategy but evolved as an idcology. It is interesting to note that food
self-sufficiency has not been completely abandoned at the policy level,
but similar themes are recurring now and then. In essence, choices made
at historical junctures, due to either objective situations or ideologics.
can continue to influence the future choices. The self-sulficiency policy.
emphasis on irrigation and its free provision, resource availability at the
national and other levels for the construction of irrigation, sunk
investments in projects which have not been commissioned. and the sclf-

reinforcing mechanisms of the irrigation department, and the inability
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of the political system 1o shed the self-sufficicncy policy in spite of known
impossibilily, ctc., are all creating an institutional lock-in and leading to
the persistence of inefliciency in the water resowrce management of

Kerala,
5. Summary and Policy Implications

The analysis of the different methods of assessing the requirement
ot trrigation employed in Kerala showed the need for a demand-based
approach. This approach is necessary to see that the irrigation system is
finally utilized by the beneticiaries. and they are ready to share a part of

the investiment.,

An indirect assessment ol the demand lor irrigation based on the
existing land-use pattern in the command areas ol Kalada and
Vamanapuram projects showed that the projected demands are 62 per
cent and 65 per cent excess of the respective potential demands. Even
this polential demand nced not lully arise. when we consider the
pereentage of dry-land owned by extremely simall holders. Thus Kerala's
irrigation projects arc highly inetficient not only due to technical and
allocalive reasons, as noted by other studies, but also due 1o the excessive

demand misrepresentation,

The second implication is that since Kerala keeps more water than
required for yrrigation purposes, it blocks the value addition of warer
resources of the State. The paper identificd a number of opportunitics
within and outside the State. in which the water resources ol the State
could have generated more returns. The institutional blocking of the value

addition of water resources is another source of incfliciency,

These inelficiencies were mainly due to the existing mstitutional

framework for the development ol water resources of the State. The
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ideological and organizational characteristics of this framework include
the food sell-sulTiciency objective, {ree provision of irrigation by the
State, the self-reinforcing mechanisms of the State irrigation department.
the national allocation of resources for irrigation, etc.. This framework
does not seem to be conducive to generate a proper feed back, which can

induce changes to achieve higher level efficiency.

In spite of the apparent reluctance to change, it inay he useful to
record some suggestions for the improvement of irrigation investment

in Kerala.

1. A close analysis of the current demand pattern of all the existing
projects should be done. This demand should not only include that
for irrigation but also for other needs such as drinking water. Then
there have 1o be structural and organizational changes (o mect this
real demand. In order 1o institule (hese changes, at least part of the
resources should be recovered from the beneficiaries who actually
usc the water. The assumption here is that since they use water,
they should be ready to participate in cost-sharing to enhance quality
and rchiability of irigation. Proper safeguards have to be built-in to

help the cconomically backward sections.

2. New projects should nol starl construction, unless and until, there
exist clear evidence o show the real need for the project. For
example, as shown by the rough calculation of this paper, it is
doubtful whether Vamanapuram Irrigation Project. is really required.
However, the need tor further and closer assessments is not
preempted herc. What is argued here is that projects should start

only with the supporting evidence lor the demand for the project.

3. A dispassionate reassessment of the water resource development

strategy is required in Kerala. Tt has to be accepted that achieving
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food self-sutficiency is almost an impossible task. The shift in
Kerala’s cropping patlern lowards less-water nceded crops cannot
be avoided through the construction of irrigation projects. However,
the need for drinking water and other uses is increasing in the State.
Based on a reassessment of supply and demand for resources, a
policy thal allows vaiuc addition of water resources ol Kerala, both

within and outside the State, should be formulated.
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