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ABSTRACT

The study examines the use of Data Envelopment Analysis (DEA)
for the estimation of the well being from drinking water using
‘commodities and capabilities’ approach. DEA uses the general purpose
linear programme version of tigut oriented multi-input multi-output
modelfor the estimation taking state as the decision-making unit. The
transformation efficiency of the water characteristics into achieved
capabilities (free from morbidity rates of water borne diseases) shows
that Punjab has the least efficiency while Kerala and Orissa as the Pareto-
efficient Peer states. The major reason for the input use efficiency in
Kerala may be due to the cultural practice of boiling drinking water
before consumption. In the case of Orissa, it can be attributed to better
hygienic water handling practices. One such indicator, taking water
from the storage containers using vessels with handles, is very high
among the households in Orissa.

Keywords: Well-being, Morbidity, Capabilities, Data Envelopment
Analysis

JEL Classification : H41, H42, 131, L95



Introduction

The living conditions of poor people free from avoidable
morbidity and untimely mortality in the developing world depends to a
large extent the provision of drinking water and sanitation along with
other basic necessities. This has forced the international community to
declare the 1980s as the Development Decade for Safe Water and
Sanitation and set the goal of water and sanitation for all by the end of
the decade. This paper assesses the performance of the Indian states in
achieving the above goal in the case of drinking water. It also provides
a methodology for implementing Sen’s ‘Commodities and Capabilities’
approach in the case of drinking water

The outline of the paper is as follows. In section 1, we take up the
estimation of coverage among the rural and urban households. In the
same section, we also examine the some major characteristics of the
commaodity, drinking water, particularly the proximity of the supply
source, the sufficiency of the quantity supplied and their quality. The
rural-urban gap in the provision of the commaodity and its characteristics
are also analysed here. Section 2 is concerned with the estimation of the

1 This is stated and elaborated in Sen (1985, 1999)



efficiency of transforming the commodity into capabilities using state
as the decision-making unit with data envelopment analysis. The final
section gives the summary of the study.

I
1.1 Coverage of Drinking Water
1.1.1 Data

The main source of information for the study is the survey on
conditions of drinking water and sanitation conducted by National
Sample Survey Organisation (NSSO) in it$ Bglund during the period
January — June 1998. The survey used interview method of data
collection from a stratified random sample of households. The sample
design adopted for the survey was essentially a stratified multi-stage
one for both rural and urban areas. The first stage units for the rural area
were the Census villages (Punchayat ward in the case of Kerala) and for
urban area, the urban blocks. The selection of villages was from the list
of villages from the Census 1991, except for Kerala where the Panchayat
wards were used. The urban blocks were based on Urban Frame Survey
conducted by NSSO on an ongoing basis. It may be noted that the state-
level estimates were based on central sample only.

In the first stage, 5242 villages were allocated from a total of
10,974 villages planned to be surveyed. In the urban sector, the allocation
for the central sample was 1788 urban blocks. The actual surveyed were
only 5,115 villages and 1,745 urban blocks. In the second stage, a
sample of 16 households from every selected village and 18 households
from the urban block were surveyed. The total number of households in
the sample was 78,990 in the rural sector and 31,323 in the urban sector.
The details of the sampling procedure are given in NSSO (1999;
Chapter 3). The distribution of samples across the states is given in
Table A (NSSO, 1999; p.20).



1.1.2 Coverage of drinking water

The coverage can be measured in two ways; (1) supply side, and
(2) from the demand side. In the former case it is based on the capacity
of the water supply system and, hence, it measures only the potential
coverage. The latter method is based on the actual consumption from
potable source. Empirical evidence shows that the two estimates differ
substantially. The two estimates of Kerala in 1992 show that supply-
based estimate is almost double that of demand-baEkd evaluation
of the accuracy of the two estimates clearly shows that the demand-
based estimates are very close to réeality the present study, we use
only the demand side estimate.

The survey shows nine major sources being used for drinking
water both in the urban and in the rural areas. They are (1) tap, (2)
tubewell / handpump, (3) well, (4) tank/pond reserved for drinking, (5)
other tank / pond, (6) river/canal/lake, (7) spring, (8) tanker, and (9)
others. Among the sources, Government of India considers only tap
(TP), tubewell and handpump (TWHP) as potable source. Therefore,
drinking water coverage is defined as the percentage of households that
use the above sources as their principal source. The estimated coverage
is given in Table 1.

2 See GOI (1995) for the details
3 See GOI (2000)



Table 1: Coverage of Drinking Water by Principal Source and by

State, 1998
States Percentage of Households with potable source Urban
Rural Urban State | Rural
TP | TWHP| Sub TP| TWHP Sub Average Gap
total total

Andhra Pradesh26.1| 46.9 | 73.1| 75.1 12.8 87/9 776 14.8
Assam 7.3 49.5 | 56.8| 42.2 38.4 80.p 60 23.8
Bihar 0.7 70.3 71 35.3 43.1 78.4 T71.4 7.4
Gujarat 46.6| 31.7 | 78.3] 91.1 7.3 98/4 85.1 20.1
Haryana 31.1| 49.9 | 80.9| 80.5 19.4 99/8 87.1 18.9
Karnataka 26.6| 53.9 80.5| 80.9 11.2 92]1 84 11.6
Kerala 10.6| 1.4 12 40.2 0.2 40.4 27 28.4
Madhya Pradesh 5| 52.2 57.1 76| 13.1 89.2 67.3 321
Maharashtra 41.1| 24.4 65.5 92 5.3 972 80.8 31.7
Orissa 2.9| 53.2 56 38.7 32.3 71 58.6 15
Punjab 14.8| 82.7 97.5| 64.4 35.5 99/9 97.8 2.4
Rajasthan 19.2| 36.2 55.4), 85.3 10.4 95]7 69.1 40.3
Tamil Nadu 50| 31.1 | 81.1 74| 18.7 92.8 82.8 11.7
Uttar Pradesh 5.8 63.5 72.3| 43.2 53.2 96.4 73.5 24.1
West Bengal 4.1 75.6 79.8 56| 38.2 94.p 73 14.4
India 18.7| 50.1 | 68.7| 70.1 21.3 91/4 759 227

Source: NSSO (1999), 34ound: pp. A114-A115; A124-A125.
Note: TP: Tap Water; TWHP: Tubewell and Handpump

The figure for the state is the weighted average of rural and
urban coverage, the weights being the proportion of households in
rural and urban area using the same principal source for drinking
water.

It may be noted that the coverage is 91.4 % in the urban region
and 68.7 % in the rural region at the all India-level. Punjab is the only



state that has water for all. However, Haryana and Gujarat have also
succeeded in providing drinking water to most of their urban population.
Maharashtra, Uttar Pradesh and Rajasthan are very close to the target of
water for all in the urban sector. Of the 68.8 % of the rural coverage,
about 50 % of the households depend on tube well and hand pump as
their main source. In the case of urban region, TWHP contributes only
21.3 % of the total coverage of 91.4 %. This means that the main source
of drinking water for rural households is TWHP, while that of urban area
is TP. It is well known that there is an urban bias in the distribution of
basic services in the developing world. Let us examine this bias in the
case of drinking water. A simple measure of the bias is the urban-rural
gap in the percentage of households with potable water. If the gap is
positive then there is urban bias otherwise not. The gap, urban coverage
minus rural coverage, is shown in figure 1.

Figure 1. Urban-Rural Gap in Coverage by State
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Source: Same as in Table 1

The urban-rural gap is highest in Rajastan followed by Madhya
Pradesh and Maharashtra. The least is in Punjab followed by Bihar. One
plausible reason for the bias is the inability to transport the equipments
required for creating the potable source in rural areas because of the lack
of and/the poor quality of road networks. Another reason would be the
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difficulty of finding source in certain hydro-geological zones. This
requires further investigation.

The coverage of water supply estimated here only shows the
availability of water for drinking purposes. But the actual consumption
depends on the characteristics of the water supply. For example, the
frequency of use of a source within dwelling units is usually higher than
that of a source away, say one kilometer, from it. Empirical analysis of
the user rates of public taps in rural Kerala shows higher the frequency
of use lower its distance from the househbldence ‘proximity’ of the
source is an important factor affecting consumption of drinking water.
Another characteristic that is very influential in the use of potable source
is the adequacy of the source in the sense of getting enough water
throughout the year. If the source were unable to provide sufficient
quantity of drinking water for the households, then the chances of
households substituting inferior sources would be higher. This would
mean that ‘sufficiency’ of water is yet another desirable characteristic of
good water supply system. A third characteristic of drinking water is the
quality of water from the source. If the quality is poor, then it may not be
consumed even if coverage is very high. Since the characteristics vary
across the states, the coverage in terms of the characteristics may also
vary form region to region. Let us examine the variation in each of them
in turn. For analyzing the sufficient characteristic, a household with
adequate water supply is defined as fully covered, otherwise partially
covered. The estimate of the percentage of households with full coverage
is given in Table 2.

4. Pushpangadan et al. (1996)
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Table 2. Distribution of Fully Covered Households by Potable

Source and by State

States Percentage of Households with potable source Urban
Rural Urban State | Rural
TP | TWHP| Sub TP| TWHP Sub Average Gap
total total
Andhra Pradesh19.4| 38.5| 57.9] 52.3 10.3 6216 59.3 4.7
Assam 6.7| 46.8 | 53.5| 40.6 38.4 79 57.6 25.5
Bihar 0.7| 68.7 | 69.4| 26.3 42 68.3 68.6 -1.1
Gujarat 40.9| 29.2 70.1] 75.5 5.3 80/8 7356 10.7
Haryana 23.6| 41.2 64.8/ 59.3 17.3 76/6 68.6 11.8
Karnataka 21.3| 47.3 68.6/ 65.4 10.8 762 70.9 7.6
Kerala 7.6 1.2 8.8| 36.8) 0.2 37 25.4) 28.2
Madhya Pradesh 3.9 46.9 50.8| 52.5 11.8 74.3 58.1 23.5
Maharashtra 27.4) 20.5 47.9| 80.2 4.2 84/4 66.9 36.5
Orissa 2.6| 49.4 52 36| 30.8/ 66.8 54.5 14.8
Punjab 12.9| 81.1 94 61.6 32.5 94,1 94 0.1
Rajasthan 17.7| 34 51.7| 70.4 10.7 811 61.1 29.4
Tamil Nadu 40.9| 26.4 | 67.3] 63.4 17.5 80/9 72.8 13.6
Uttar Pradesh 4.9 61.5 | 66.4| 37.8 51.8 89.6 72.2 23.2
West Bengal 3.6 72.3 | 75.9| 53.8 37.9 91ff 80.6 15.8
India 14.8| 46.5 61.3] 58.5 20 78/5 66.f7 17.2

Source: Same as in Table 1.
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Obviously, the coverage in Table 1 should be higher than that of
in Table 2 since the former includes both fully and partially covered
households. More precisely, the sufficiency characteristic reduces the
coverage in rural area by 7.4% and in urban area by 12.9 %. This
suggests that water shortage is more among urban households than among
rural households. This insufficiency also creates water markets during
the summer months. For example, the percentage of households that
resort to water purchase during scarcity is 5.8 % in the urban and 1.7 %
in the rural region. The percentage of fully covered households in the
total coverage (sum of fully and partially covered) is about 89 % in rural
areas and 86 % in urban area at the all India level. At the state-level, it is
lowest in Maharashtra (73.1 %) followed by Kerala (73.3 %) and Andhra
Pradesh (79.1%). However, the same ranking does not follow in the
urban region. It is the lowest in Andhra Pradesh (71.2 %) followed by
Haryana (76.8 %), Karnataka (82.7 %) and Guijarat (82.1 %). How the
scarcity is distributed across rural and urban households among states is
examined by the gap - in- coverage of the characteristics as shown in
figure 2.

Figure 2. Urban-Rural Gap in Fully Covered Households by State
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Obviously, the gap is least in Bihar (negative) and in Punjab. This
would suggest that availability of drinking water is more in the rural

region in Bihar and almost equal in Punjab than in the urban region

unlike in other states. The bias is largest in Maharashtra followed by

Rajastan and Kerala. The reasons for the inadequate supply need further

enquiry. Next we examine the proximity, the location, of the sources. A

household is included in this category if the source is located within the

dwelling units or within the premises. The proximity of source thus
obtained is reported in Table 3.

Table 3. Distribution of Households with Source Proximity by State

States Percentage of Households Urban-Rural
with Source Proximity Gap
Rural Urban | State Average
Andhra Pradesh 15 41.3 28.7 26.3
Assam 31.7 67.3 38.5 35.6
Bihar 37.1 53.8 40.1 16.7
Gujarat 37.4 79.4 56.7 42
Haryana 28.3 83.1 55.1 54.8
Karnataka 13 53.2 39.2 40.2
Kerala 4.1 32.1 23.4 28
Madhya Pradesh 7.8 55.3 40.1 47.5
Maharashtra 24.3 76.7 58.4 524
Orissa 5.2 30.9 17 25.7
Punjab 82.9 93.7 87.6 10.8
Rajasthan 13 80.5 58.7 67.5
Tamil Nadu 15.3 48.5 36.5 33.2
Uttar Pradesh 47.6 75.7 55.1 28.1
West Bengal 22.5 44 30.8 21.5
India 27.2 62.6 42.5 35.4

Source: Same as in Table 1
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By proximity, the coverage comes down to 27.2 % in the rural
region and 62.6 % in the urban region in India. This means that time
spent by rural people for meeting their water requirements is more than
that of their counterparts in the urban region. Most of the households in
Punjab have the source of water supply very close to it. The source is far
away in majority of the households in Orissa, Kerala, Andhra Pradesh
and West Bengal. The rural-urban disparity at the state level is examined
in figure 3.

Figure 3. Urban-Rural Gap in Proximity of Water Source by State
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It may be noted that the bias is highest in Rajastan followed by
Haryana and Maharashtra. This is least in Punjab and, then, in Bihar.
The urban bias is partially explained in terms of the concentration of
settlements in the urban centres than in the rural areas. The third and the
last characteristics with which we are concerned here is the quality of
the drinking water available to them as judged by the users. If the
households report that the quality of the water from their source is
satisfactory, the household is classified as getting quality drinking water
otherwise not. The distribution of households according to the quality
of water is given in Table 4.
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From Table 4, the rural coverage with satisfactory quality is
the lowest in Kerala (10.1 %), followed by Assam (37.6 %) and Orissa
(48.3%). Punjab tops the rank in the rural coverage followed by

Karnataka (78.9 %) and Haryana (78.5 %). In the urban sector, Haryana
tops in coverage followed by Punjab, Maharashtra and Uttar Pradesh
with more or less same coverage. The quality problem may be due to the
poor repair and maintenance of the system arising from the severe

financial crunch experienced by the public utilities in general and water

supply in particular. The recovery rates in the non-merit part of the water

supply, urban water supply, substantiate this point.

Table 4. Distribution of Households with Quality of Drinking Water

by State
States Percentage of Households with  Urban-Rural
Satisfactory Quality of Water Gap
Rural Urban | State Average
Andhra Pradesh| 67.2 80.0 63.8 12.8
Assam 37.6 a47.7 38.9 10.1
Bihar 54.4 65.6 56.1 11.2
Gujarat 73.1 80.3 75.3 7.2
Haryana 78.5 96.4 84.4 17.9
Karnataka 78.9 88.4 81.1 9.5
Kerala 10.1 41.6 28.8 31.5
Madhya Pradesh 55.0 84.3 64.3 29.3
Maharashtra 61.3 92.8 71.7 31.5
Orissa 48.3 67.5 50.3 19.2
Punjab 83.7 92.9 86.8 9.2
Rajasthan 52.7 90.1 60.2 37.4
Tamil Nadu 75.8 86.5 80.1 10.7
Uttar Pradesh 61.1 92.3 67.0 31.2
West Bengal 54.7 79.2 60.1 24.5
India 59.6 83.3 65.1 23.7

Source: Same as in Table 1
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The subsidy given to this sector is an indicator of the resource
crunch. Srivastava and Sen (1997) provide estimates for the year 1994-
95. According to their estimate, the total subsidy of the Central
Government on the non-merit part of water supply for the year 1994/95
is Rs. 87.92 crore. The recovery rate is only 0.43 % implying the supply
is almost free of cost Direct estimate for the urban water supply is not
given for the states. But the classification of the government services
show that urban water supply is same as the non-merit services in water
supply and sanitatién The total cost incurred by all states for urban
water supply in 1994/95 is Rs. 5304.8 crore and the total receipts is only
Rs. 169.4 crore, implying an average recovery rate of 3.2 % for the
state& The recovery rates vary widely among the states. For example,
Punjab (10.5 %) tops among the states followed Haryana (9 %). The
lowest rate is for Assam (.02%) followed by UP (.04 %) and Gujarat
(.33 %). It is worth mentioning that the rate of recovery is not even 1%
of the cost of production in a state like Tamilnadu where the urban water
supply has already put a break on the urbanization and industrial growth.
It may be noted that Assam has the highest estimated number of
households reporting quality problem, which has lowest rate of cost
recovery. It is estimated that the financial resources needed for the
operation and maintenance (O & M) of water supply is about 10 % of the
total cost. By this criterion, the revenue collected is not enough to meet
this requirement for most of the states either. The shortage of funds can
affect only the maintenance but not the operation of the system. The
neglect of the maintenance of the system would eventually lead to poor
quality of water supply. This explains the poor quality of water-supplied
from the potable source. In order to get the bias in comparative

5 Srivastava and Sen (1997), Annexure 4, p.140.
6 Srivastava and Rao (2002), Appendix 1.
7 The estimates are based on Srivastava and Rao (1997), Annexure 5 — 25.



17

perspective, rural-urban gaps together across states is given in Figure 4.
The urban-rural gap is the lowest in Gujarat followed by Punjab and
Karnataka. The quality problem is highest in Rajastan, followed by
Maharashtra, Uttar Pradesh and Kerala. The comparative provision in
the characteristics is examined in figure 5.

Figure 4. Urban-Rural Gap in the Quality of Drinking Water by State
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Figure 5. Urban-Rural Gap in Drinking water Characteristics by State
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Figure 5 shows that urban bias is least in Punjab followed by
Bihar in the three characteristics combined. Highest bias is in Rajastan
followed by Maharashtra. This also suggests that considerable variation
exists among the states if one is concerned with the desirable
characteristics rather than the commodity itself.
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Thus far we have been concerned with the availability of drinking
water and its desirable characteristics among rural and urban households
of the major fifteen states in India. Our task is to measure the welfare
implications of the commodity/characteristics among the people. In
other words, we have to develop a methodology for measuring the impact
of drinking water among people. Although, Sen’s ‘commodities and
capabilities’ approach provides such a framework, its empirical
implementation especially in drinking water has not been undertaken
in the literature. This is taken up in the next section.

2.1 Commaodities- Capabilities Approach (CCA): Drinking Water

In the CCA, the major task would be the identification of the
capabilities arising from drinking water. For our analysis, we consider
only the achieved capabilities arising from the characteristics. The
achieved capabilities refer only to the avoidable incidence of water
borne diseases. Considering the data availability, it is restricted to
Jaundice and Diarrhea morbidity among the population. The assessment
of the transformation of commodity/characteristics into capabilities in
a comparative perspective faces several problems. The first one is the
choice of the methodology for the evaluation of performance involving
multiple inputs (characteristics of water supply) and multiple outputs
(achieved capabilities). The simplest measure is the output-input ratio
using appropriate weights for the inputs and for outputs. The major
limitation of the method is the arbitrary nature of the fixed weights and
the inability to discriminate the whether difference in transformation is
due to change in weights or in the observatioAsother framework is
the estimation of the Meta Production Function using regression analysis.

8 Cooper, Seiford and Tone (2000): p.12.
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The production function approaches assumes, it is well known, uniform
functional relationships and is messy in the case of multi input-multi
output case. The data envelopment analysis (DEA) overcomes both the
problems. The weights are decided on the basis of optimality condition
and do not assume any functional relationship between the inputs and
outputs. DEA also measures the comparative or relative efficiency of
the decision-making units (DMU). The first step is to identify the DMU,
the unit of assessment for our purpose. In the present case, the state is
taken as the DMU judging the quality and the reliability of data available
on input and output on drinking water. The second decision is whether
to use input orientation model or output orientation model of DEA.
Input-orientation model is preferred if inputs are controllable and output-
orientation if outputs are controllaBleIn our case, the characteristics
are controllable compared with achieved capabilities. Hence input
orientation model of DEA is taken for our analysis. Our task is to specify
and estimate the input orientation model first developed by Charnes,
Coopper and Rhodes (1978, hereafter CCR).

CCR model:

Let the number of DMUs in the model bbLetxU. andy”. bei®
input and" output of the" DMU (j = 1...N). Suppose each DMU uses
minputs and outputs so that=1...mandr = 1...s. Further, we assume
that the transformation of the inputs into outputs is subject to constant
returns to scale. Then the technical efficiency of Djlid the optimal
value ofk, of the linear programming problem given below.

9 Thanassoulis (2001); p.23.
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€ is a non-Archimedean infinitesimal.

It may be noted that any feasible sehafalues identifies a point
within the production possibility set, which can be constructed from the
DMUs under certain regularity conditidhsThus the model identifies
a point within theproduction possibility setvhich uses the lowest
proportionk; of the input levels of DMU,, while offering output levels
which are at least as high as those of DU

This CCR model has to be estimated for drinking water
supply. In this case, we are concerned with the commodity-
capability transformation of fifteen major states (N=15).
There are two outputs: jaundice morbidity and diarrhea
morbidity (r = 2) and three inputs (s = 3). In order to estimate
the transformation function, we need the estimates on the
population coverage in drinking water and its major
characteristics- sufficiency, proximity and quality. We
have used the relative household size of the state for the

10 See ibid, p.64 for the details.
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estimation of population coverage from household
coverage. Preliminary analysis of the data shows that in
many states the percentage of population with jaundice
morbidity is higher than the percentage of population
covered with sufficient water. As a result, the sufficiency
characteristic is not included as an input for the analysis.
It may be noted that we have taken the percentage of
population free from water borne diseases as the output
instead of percentage of morbid population from it
following the suggestion of keeping isotonicity property
in output variabl&. Since the output figures are not
available in the NSSO survey, we have taken the state-
level estimates of Diarrhea and Jaundice from National
Family Health Survey in 1998/99. The CCR model for
the first state in alphabetical order, Andhra Pradesh, is
given below:

CCR model for Water Supply (Andhra Pradesh)
Mink- e(SP+SQ+SJ+SD)

Subject to

Inputs:

Water proximity:

28.7k — SP = 28N, + 38.5\, + 40.]\, + 56.7\, + 55.1\_, + 39.\_ +
234\, + 400\, + 58.4\ + 17.]\ + 87.6A, + 58.7A, + 53.9\ , +
55.1\, + 30.8\

Water quality:

69.3k — SQ = 698, + 38.%\, + 56.4\_ + 60.9\, + 83.9\_+ 83.9\_ +
270\, + 640\, + 71, + 50N ) + 87.9\  + 59.]A , + 80.1A , +
68.1\, + 59.9\ _

See Thanassoulis (2001); p.111.
IIPA (2000).
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Outputs:

Jaundice morbidity:

984.7+ SJ=984N, + 972. 7, + 984. 7+ 988.9\, + 990.4\, + 996.\
+996\, +982.A_ +984.6\ + 987.9\  + 990\ +990.6\ ,+988.5\,
+990.1\ , + 977.8\

3

Diarrhea morbidity:

85+SD =83 +91.8\, +82.3\,+80.3\,+86.1A, + 86.1\, + 88.4\,
+76.0\, + 74.6\ + 7L\ + 9L\ +80.A ,+85.6\ ,+ 76.7A , +
91.7A

The model is computed for all the fifteen major states using trial
version of Lindo. The transformation efficiency of each state is reported
in Table 5.

Table 5. State level Transformation Efficiency

States Input Efficiency
Andhra Pradesh 0.731
Assam 0.735
Bihar 0.549
Guijarat 0.446
Haryana 0.404
Karnataka 0.546
Kerala 1
Madhya Pradesh 0.528
Maharashtra 0.391
Orissa 1
Punjab 0.318
Rajasthan 0.456
Tamil Nadu 0.411
Uttar Pradesh 0.415

West Bengal 0.749
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The results show that two states, Kerala and Orissa, are efficient in
the transformation. The remaining 13 states have efficiency of varying
degrees, as low as .318 in Punjab as high as .749 in West Bengal. This
means that the Punjab can achieve the same level of capabilities
(morbidity free population) with only 31.8 % of its present level of
inputs. In other words, the state has the highest input inefficiency (78.2
%) among the states. But the input inefficiency is the least, only 25 %,
in the case of West Bengal. The reasons for the low efficiency of majority
of states need further enquiry. Let us examine the best performers in the
transformation process from the data available in NSS report. In the
survey two major aspects of drinking water and hygiene were
investigated. The first one is the treatment of water before consumption
by the households. The second aspect is the hygiene practices in water
handling at home. An examination of the data shows that the performance
of Kerala may be due to the water boiling practices before consumption
as shown in Table 6 below. One striking finding is that almost half of
the rural households and about 65 % of the urban households in Kerala
boil water before drinking it. This intervention eliminates most of the
contamination in the drinking water. This may be due to the health
consciousness among the people arising from total literacy in the State.
This explanation is not valid for Orissa’s higher efficiency of
transformation since very few households practice boiling water before
drinking it. But the hygiene practices among households in water
handlings particularly on taking water from stored container provide
some interesting results. The percentage of households taking water
from stored container by dipping in a vessel with a handle, an indicator
of water hygiene, is given in Table 7. However these hypothesis need
further analysis for their statistical significance.
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Table 6. Percentage of Households Boiling Drinking Water

States Rural Urban
Andhra Pradesh 2.6 6.1
Assam 21.6 28.1
Bihar 0.7 3.5
Guijarat 0.4 1.2
Haryana 0.4 2
Karnataka 2.8 12
Kerala 49.3 65.3
Madhya Pradesh 0.4 1.2
Maharashtra 1.2 9.1
Orissa 1.8 10.6
Punjab 0.3 1.6
Rajasthan 0.2 1.6
Tamil Nadu 8.1 33.7
Uttar Pradesh 0.2 1.2
West Bengal 1.3 5
India 4.3 11

Source: Same as in Table 4.
Table 7. Percentage of Households with Hygienic Water Handling

Practices
States Households dipping Vessels with Handle (%)
Rural Urban
Andhra Pradesh 3.3 1.9
Assam 4.3 20.1
Bihar 58.1 35.7
Guijarat 1.0 1.3
Haryana 16.9 7.0
Karnataka 9.4 10.1
Kerala 27.4 31.2
Madhya Pradesh 18.8 9.9
Maharashtra 2.1 3.4
Orissa 57.4 35.8
Punjab 40.7 17.9
Rajasthan 11.7 3.2
Tamil Nadu 6.0 6.7
Uttar Pradesh 42.7 20.9
West Bengal 69.2 39.5
India 28.8 13.7

Source: Same as in Table 6.
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Orissa is one of the three states, which shows very high hygiene in
taking water from the stored containers. In addition, the ground water in
the state is less polluted in Orissa than in other states. Moreover, the
third principal source of drinking water, the well, may be less
contaminated due to the cultural practice of using the same bucket for
drawing water for all users from it, a unique cultural practice in Qfissa
Because of these reasons, the transformation efficiency is Pareto-efficient
in Orissa. But the envelopment model shows that Kerala is the benchmark
for thirteen states whereas Orissa is only for nine of them. This would
mean that Kerala is more genuinely efficient and more suitable to use as
a role model to be emulated by other states.

The exploratory nature of the study has certain limitations. The
main one is the use of two sources, NFHS and NSSO, for estimating the
relative performance of the states in transforming the commodity
characteristics into capabilities. Since the sampling techniques used for
the collection of data for the two reports permit us state level analysis,
the comparative performance is theoretically justified. The factors
affecting relative performance need to be carefully examined within a
multivariate framework. This requires further work.

i
Summary and Conclusions

The study estimates the coverage of drinking water based on the
principal source of drinking water from the users’ survey conducted by
National Sample Survey Organisation. The target of water for all is
achieved only in the state of Punjab. But in terms of the major
characteristics of the commodity (proximity, sufficiency and quality)

13 This observation is due to U. S Mishra, a native of the state.
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Punjab has not yet reached universal coverage. The Well-being, an
index of functionings, of people from the availability of drinking water

is assessed using Sen’s ‘Commodities and Capabilities’ approach. In
this approach, the ‘states of existence or being’ as reflected in the
achieved capabilities of people only considered for detailed empirical
analysis. The transformation of the commodities/characteristics into
achievable capabilities is assessed usingnmat Orientedmulti-input
multi-output Cata Envelopment analysis taking state as the decision-
making units. The transformation efficiency of the water characteristics
into achieved capabilities (avoidable morbidity rates of water borne
diseases) shows that Punjab has the least efficiency while Kerala and
Orissa have emerged as Pareto-efficient Peer states. The major reason
for the input use efficiency in Kerala is due to boiling of drinking water
before consumption. In Orissa, it may be due to better hygienic water
handling practices. A systematic analysis of the factors contributing to
the efficiency requires further investigation.

K. Pushpangadanis Fellow at the Centre for
Development Studies, Thiruvananthapuram and had been
Hindustan Lever Chair Professor in Industrial Economics
at the Madras School of Economics, Chennai. His main
areas of research interests are: Applied Econometrics,
Applied Macro economics and Industrial Economics.

Email contact: pushpangadan@cds.ac.in



27
References

Charnes, A., W.W. Cooper and E. Rhodes, 1978, “Measuring the
Efficiency of Decision Making Units,’European Journal of
Operations Resear¢k : 429-444,

Cooper, William W., L. M. Seiford and Kaoru Tone, 20@xta
Envelopment Analysi™ Printing (Massachusetts: Kluwer
Academic Publishers).

Government of India (GOI), 1995, ‘Status Report on Rural Water Supply
in Kerala’, Report submitted to Rajiv Gandhi National Drinking
Water Mission, New Delhi.

GOl, 2000, ‘Economics of Rural Water Supply: A Case Study of Rural
Water Supply in Kerala’, Report submitted to Ministry of Rural
Areas and Employment, New Delhi.

International Institute for Population Sciences (lIPS) and ORG macro,
2000, National Family Health Survey (NFHS-2), 1998/99
(Bombay, 1IPS).

National Sample Survey Organisation (NSSO), 1999, ‘Drinking Water,
Sanitation and Hygiene in India,'5sRound,” January-June 1998,
Department of Statistics, Government of India, New Delhi.

Pushpangadan, K, G. Murugan & K. Navaneetham, (1996), “Travel Time,
User Rate & Cost of Supply: Drinking Water in Rural Kerala,”
Working Paper No. 266, Centre for Development Studies.

Sen, Amartya, 1985, “Well-being, Agency and Freedom, the Dewey Lectures
1984," The Journal of PhilosophyVolume LXXXIIl, No. 4:
169-221.

——, 1999,Commodities and Capabilitie§ourth Impression (New
Delhi: Oxford University Press).



28

Srivastava, D.K and C Bhujanga Rao, 2002, “Government Subsidies in
India: Issues and Approach,” Working Paper No.6, National
Institute of Public Finance and Policy, New Delhi.

—— and Tapas K Sen, 199G overnment Subsidies in Indidational
Institute of Public finance and Policy, New Delhi).

Thanassoulis, Emmanuel, 20antroduction to the Theory and
Application of Data Envelopment Analygqidlassachusetts:
Kluwer Academic Publishers).



29

CENTRE FOR DEVELOPMENT STUDIES

LIST OF WORKING PAPERS

[New Series]

The Working Paper Series was initiated in 1971. A new series was

started in 1996 from WP. 270 onwards. Working papers beginning from
279 can be downloaded from the Centre's website (www.cds.edu)

W.P. 270

W.P. 271

W.P. 272

W.P. 273

W.P. 274

W.P. 275

W. P. 276

W. P. 277

W. P. 278

W.P. 279

ACHIN CHAKRABORTY On the Possibility of a Weighting
System for Functionind3ecember 1996

SRIJIT MISHRA Production and Grain Drain in two inland
Regions of OrissdDecember 1996

SUNIL MANI Divestment and Public Sector Enterprise Reforms,
Indian Experience Since 19%&bruary 1997

ROBERT E. EVENSON, K.J. JOSEPHForeign Technology
Licensing in Indian Industry : An econometric analysis of the choice
of partners, terms of contract and the effect on licensees’ perform-
anceMarch 1997

K. PUSHPANGADAN, G. MURUGANUSser Financing & Collec-
tive action: Relevance sustainable Rural water supply in Iigach
1997.

G. OMKARNATH Capabilities and the process of Development
March 1997

V. SANTHAKUMAR Institutional Lock-in in Natural Resource
Management: The Case of Water Resources in Kergbail 1997.

PRADEEP KUMAR PANDA Living Arrangements of the Elderly
in Rural Orissa, May 1997.

PRADEEP KUMAR PANDA The Effects of Safe Drinking Water
and Sanitation on Diarrhoeal Diseases Among Children in Rural
Orissa,May 1997.

U.S. MISRA, MALA RAMANATHAN, S. IRUDAYA RAJAN
Induced Abortion Potential Among Indian Women, August 1997.



30

W.P.

W.P.

W.P.

W.P.

W.P.

W.P.

W.P.

. 280

281

282

283

284

285

. 286

287

288

. 289

. 290

. 291

. 292

. 293

. 294

. 295

. 296

PRADEEP KUMAR PANDA Female Headship, Poverty and
Child Welfare : A Study of Rural Orissa, Indiaugust 1997.

SUNIL MANI Government Intervention in Industrial R & D, Some
Lessons from the International Experience for Indiagust 1997.

S. IRUDAYA RAJAN, K. C. ZACHARIAH Long Term Implica-
tions of Low Fertility in KeralaDctober 1997.

INDRANI CHAKRABORTY Living Standard and Economic
Growth: A fresh Look at the Relationship Through the Non- Paramet-
ric Approach,October 1997.

K. P. KANNAN Political Economy of Labour and Development in
Kerala, January 1998.

V. SANTHAKUMAR Inefficiency and Institutional Issues in the
Provision of Merit Goods;ebruary 1998.

ACHIN CHAKRABORTY The Irrelevance of Methodology and
the Art of the Possible : Reading Sen and Hirschiifabruary 1998.

K. PUSHPANGADAN, G. MURUGAN Pricing with Changing
Welfare Criterion: An Application of Ramsey- Wilson Model to Ur-
ban Water SupplyMarch 1998.

S. SUDHA, S. IRUDAYA RAJANIntensifying Masculinity of Sex
Ratios in India : New Evidence 1981-1981gy 1998.

JOHN KURIEN Small Scale Fisheries in the Context of Globalisation,
October 1998.

CHRISTOPHE Z. GUILMOQOTO, S. IRUDAYA RAJAN Regional
Heterogeneity and Fertility Behaviour in Indidlovember 1998.

P. K. MICHAEL THARAKAN Coffee, Tea or Pepper? Factors
Affecting Choice of Crops by Agro-Entrepreneurs in Nineteenth
Century South-West Indillovember 1998

PRADEEP KUMAR PANDA Poverty and young Women's Em-
ployment: Linkages in Keral&ebruary, 1999.

MRIDUL EAPEN Economic Diversification In Kerala: A Spatial
Analysis April, 1999.

K. P. KANNAN Poverty Alleviation as Advancing Basic Human
Capabilities: Kerala's Achievements Comparéay, 1999.

N. SHANTA, J. DENNIS RAJA KUMAR Corporate Statistics:
The Missing Number$jay, 1999.

P.K. MICHAEL THARAKAN , K. NAVANEETHAM  Population
Projection and Policy Implications for Education:A Discussion with
Reference to Keralduly, 1999.



W.P. 297

W.P. 298

W.P. 299

W.P. 300

W.P. 301

W.P. 302

W.P. 303

W.P. 304

W.P. 305

W.P. 306

W.P. 307

W.P. 308

W.P. 309

W.P. 310

W.P. 311

W.P. 312

31

K.C. ZACHARIAH, E. T. MATHEW, S. IRUDAYA RAJAN
Impact of Migration on Kerala's Economy and Sociétjy, 1999.

D. NARAYANA, K. K. HARI KURUP, Decentralisation of the
Health Care Sector in Kerala : Some Issuksjuary, 2000.

JOHN KURIEN Factoring Social and Cultural Dimensions into
Food and Livelihood Security Issues of Marine Fisheries; A Case
Study of Kerala State, Indi&ebruary, 2000.

D. NARAYANA Banking Sector Reforms and the Emerging
Inequalities in Commercial Credit Deployment in Indigrch, 2000.

P. L. BEENA An Analysis of Mergers in the Private Corporate
Sector in IndiaMarch, 2000.

K. PUSHPANGADAN, G. MURUGAN, Gender Bias in a
Marginalised Community: A Study of Fisherfolk in Coastal Kerala,
May 2000.

K. C. ZACHARIAH, E.T. MATHEW, S. IRUDAYA RAJAN ,
Socio-Economic and Demographic Consequenes of Migration in
Kerala, May 2000.

K. P. KANNAN, Food Security in a Regional Perspective; A View
from 'Food Deficit' Kerala,July 2000.

K. N. HARILAL, K.J. JOSEPH, Stagnation and Revival of Kerala
Economy: An Open Economy Perspectvegust 2000.

S. IRUDAYA RAJAN, Home Away From Home: A Survey of Oldage
Homes and inmates in Keraladugust 2000.

K. NAVANEETHAM, A. DHARMALINGAM, Utilization of
Maternal Health Care Services in South Indiatober 2000.

K. P. KANNAN, N . VIJAYAMOHANAN PILLAI, Plight of the
Power Sector in India : SEBs and their Saga of Inefficidlosember
2000.

V. SANTHAKUMAR, ACHIN CHAKRABORTY, Environmental

Valuation and its Implications on the Costs and Benefits of a
Hydroelectric Project in Kerala, IndidNovember 2000.

K. K. SUBRAHMANIAN. E. ABDUL AZEEZ , Industrial Growth
In Kerala: Trends And Explanatiomdsovember 2000

INDRANI CHAKRABORTY Economic Reforms, Capital Inflows
and Macro Economic Impact in Indidanuary 2001

N. VIJAYAMOHANAN PILLAI  Electricity Demand Analysis
and Forecasting —The Tradition is QuestionEdbruary 2001



32

W.P. 313 VEERAMANI. C India's Intra-Industry Trade Under Economic

Liberalization: Trends and Country Specific Factdviarch 2001

W.P. 314 U.S.MISHRA, MALA RAMANATHAN Delivery Compli-cations

and Determinants of Caesarean Section Rates in India - An Analysis
of National Family Health Surveys, 1992-8&rch 2001.

W.P. 315 ACHIN CHAKRABORTY The Concept and Measurement

of Group InequalityMay 2001.

W.P. 316 K. P. KANNAN, N. VIJAYAMOHANAN PILLAlI  The

Political Economy of Public Utilities: A Study of the Indian
Power SectorJune 2001.

W.P. 317 K. J. JOSEPH, K. N. HARILAL India's IT Export Boom:

Challenges Aheadluly 2001.

W.P. 318 JOHN KURIEN, ANTONYTO PAUL Social Security Nets

for Marine Fisheries-The growth and Changing Composition
of Social Security Programmes in the Fisheries Sector of
Kerala State, IndiaSeptember 2001.

. 319 K. C. ZACHARIAH, P. R. GOPINATHAN NAIR,

S. IRUDAYA RAJAN Return Emigrants in Kerala:
Rehabilitation Problems and Development Potent@dtober
2001

. 320 N. VIJAYAMOHANAN PILLAI, K. P. KANNAN, Time and

Cost Over-runs of the Power Projects in Keralblovember
2001.

. 321 VEERAMANI C. Analysing Trade Flows and Industrial

Structure of India: The Question of Data Harmonisation,
November 2001.

. 322 K. C. ZACHARIAH, The Syrian Christians of Kerala:

Demographic and Socioeconomic Transition in the Twentieth
Century, November 2001.

. 323 V. K. RAMACHANDRAN, MADHURA SWAMINATHAN,

VIKAS RAWAL, How have Hired Workers Fared? A Case
Study of Women Workers from an Indian Village, 1977 to
1999. December 2001.

. 324 K. P. KANNAN, N. VIJAYAMOHANAN  PILLAI, The

Aetiology of the Inefficiency Syndrome in the Indian Power
Sector Main Issues and Conclusions of a Studgrch 2002.

W.P. 325 N. VIJAYAMOHANAN PILLAI, Reliability and Rationing

cost in a Power SysterMlarch 2002.



. 326

. 327

33

K.C.ZACHARIAH, B.A. PRAKASH, S. IRUDAYA RAJAN,

Gulf Migration Study : Employment, Wages and Working
Conditions of Kerala Emigrants in the United Arab Emirates.
March 2002.

K. RAVI RAMAN, Bondage in Freedom, Colonial
Plantations in Southern India c. 1797-194Karch 2002.

328 K. P. KANNAN, K. S. HARI, Kerala's Gulf Connection

. 329

. 330

. 331

. 332

. 333

. 334

. 335

. 336

. 337

. 338

Emigration, Remittances and their Macroeconomic Impact
1972-2000.March 2002.

J. DEVIKA, Imagining Women's Social Space in Early
Modern Keralam.April 2002.

ACHIN CHAKRABORTY, The Rhetoric of Disagreement
in Reform Debateg\pril 2002.

SURESH BABU, Economic Reforms and Entry Barriers in
Indian Manufacturing.April 2002.

K. P. KANNAN, The Welfare Fund Model of Social Security
for Informal Sector Workers: The Kerala Experience.
April 2002.

K. PUSHPANGADAN Social Returns from Drinking Water,

Sanitation and Hygiene Educatio# Case Study of Two

Coastal Villages in KeralaMay 2002.

E. ABDUL AZEEZ, Economic Reforms and Industrial

Performance an Analysis of Capacity Utilisation in Indian
Manufacturing, June 2002.

J. DEVIKA, Family Planning as ‘Liberation’: The
Ambiguities of ‘Emancipation from Biology’ in Keralam
July 2002.

PULAPRE BALAKRISHNAN, K. PUSHPANGADAN,

M. SURESH BABU, Trade Liberalisation, Market Power
and Scale Efficiency in Indian Industugust 2002.

K.NAVANEETHAM , Age Structural Transition and
Economic Growth: Evidence From South and Southeast Asia,
August 2002.

PRAVEENA KODOTH , Framing Custom, Directing
Practices: Authority, Property and Matriliny under Colonial
Law in Nineteenth Century Malabafctober 2002.



34

W.P. 339 M PARAMESWARAN , Economic Reforms and Technical
Efficiency: Firm Level Evidence from Selected Industries in
India. October, 2002.

W.P. 340 J. DEVIKA, Domesticating Malayalees: Family Planning,
the Nation and Home-Centered Anxieties in Mid¥ 20
Century KeralamOctober, 2002.

W.P. 341 MRIDUL EAPEN, PRAVEENA KODOTH Family Structure,
Women'’s Education and Work: Re-examining the High Status
of Women in KeraladNovember 2002.

W.P. 342 D NARAYANA Why is the Credit-deposit Ratio Low in
Kerala? January 2003.

W.P. 343 K. PUSHPANGADAN Remittances, Consumption and
Economic growth in Kerala: 1980-2008)arch 2003.

W.P. 344 PRADEEP KUMAR PANDA Rights-Based Strategies in the
Prevention of Domestic ViolenceMarch 2003.

W.P. 345 V.K. RAMACHANDRAN, MADHURA SWAMINATHAN,
VIKAS RAWAL Barriers to Expansion of Mass Literacy and
Primary Schooling in West Bengal: Study Based on Primary

Data from Selected Village#&\pril 2003.

W.P. 346 VIJAYAMOHANAN PILLAI N, A contribution to Peak load
pricing theory and ApplicationApril 2003.

W.P. 347 RAKHE PB, Estimation of Tax Leakage and its Impact
on Fiscal Health in KeralaJuly 2003.

W.P. 348 MRIDUL EAPEN, Rural Industrialisation in Kerala: Re-
Examining the Issue of Rural Growth Linkagelyly 2003.

W.P. 349 JOHN KURIEN The Blessing of the Commons : Small-Scale
Fisheries, Community Property Rights, and Coastal Natural
Assets, August 2003.

W.P. 350 M.KABIR Beyond Philanthropy: The Rockefeller
Foundation’s Public Health Intervention in Thiruvithamkoor,
1929-1939, September 2003.

W.P. 351 INDRANI CHAKRABORTY Liberalization of Capital
Inflows and the Real Exchange Rate in India : A VAR

Analysis,September 2003.



35

Books PuBLISHED BY THE CDS

Health Status of Kerala
P G K Panikar and C R Soman
CDS. 1984. pp 159, Hardcover, Rs.100/ $ 11 & Paperback, Rs. 75/ $ 10

Bovine Economy in India
A Vaidyanathan
Oxford & IBH. 1988. pp 209, Hardcover, Rs. 96/ $ 11

Essays in Federal Financial Relations
| S Gulati and K K George
Oxford and IBH. 1988. pp 172, Hardcover, Rs. 82/ $ 10

Land Transfers and Family Partitioning
D Rajasekhar
Oxford and IBH. 1988. pp 90, Hardcover, Rs. 66/ $ 10

Ecology or Economics in Cardamom Development
(No Stock)

K N Nair, D Narayana and P Sivanandan

Oxford & IBH. 1989. pp 99, Paperback, Rs. 75/ $ 10

The Motor Vehicle Industry in India

(Growth within a Regulatory Environment)

D Narayana

Oxford & IBH. 1989. pp 99, Paperback, Rs. 75/ $ 10

The Pepper Economy of India (No Stock)
P S George, K N Nair and K Pushpangadan
Oxford & IBH. 1989. pp 88, Paperback, Rs. 65/ $ 10

Livestock Economy of Kerala
P S George and K N Nair

CDS. 1990. pp 189, Hardcover, Rs. 95/ $ 10

Caste and The Agrarian Structure
T K Sundari

Oxford & IBH. 1991. pp 175, Paperback, Rs.125/ $ 14



36

Coconut Development in Kerala: Ex-post Evaluation
D Narayana, K N Nair, P Sivanandan, N Shanta and
G N Rao

CDS. 1991. pp 139, Paperback, Rs.40/ $ 10

Trends in Private Corporate Savings
N Shanta

CDS. 1991. pp 90, Paperback, Rs. 25/ $ 10

International Environment, Multinational Corporations and Drug
Policy

P G K Panikar, P Mohanan Pillai & T K Sundari

CDS. 1992. pp 77, Paperback, Rs.40/ $ 10

Rural Household Savings and Investment: A Study of Some
Selected Villages
P G K Panikar, P Mohanan Pillai & T K Sundari

CDS. 1992. pp 144, Paperback, Rs. 50/ $ 10

Indian Industrialization: Structure and Policy Issues. (No Stock)
Arun Ghosh, K K Subrahmanian, Mridul Eapen & Haseeb A Drabu
(EDs).

OUP. 1992. pp 364, Hardcover, Rs.350/ $ 40

Limits To Kerala Model of Development: An Analysis of Fiscal
Crisis and Its Implications.
K K George

CDS. 1999 (2 edition) pp 128, Paperback, Rs. 160/ $ 18

Industrial Concentration and Economic Behaviour: Case Study of
Indian Tyre Industry
Sunil Mani

CDS. 1993. pp 311, Hardcover, Rs. 300/ $ 34

Peasant Economy and The Sugar Cooperative: A Study Of The
Aska Region in Orissa
Keshabananda Das

CDS. 1993. pp 146, Paperback, Rs.140/ $ 16

Urban Process in Kerala 1900-1981
T T Sreekumar

CDS. 1993. pp 86, Paperback, Rs.100/ $ 11



37

Impact of External Transfers on the Regional Economy of Kerala
P R Gopinathan Nair & P Mohanan Pillai
CDS 1994. pp 36, Paperback, Rs.30/ $ 10

Demographic Transition in Kerala in the 1980s
K C Zachariah, S Irudaya Rajan, P S Sarma, K Navaneetham,
P S Gopinathan Nair & U S Mishra,

CDS. 1999 (2 Edition) pp 305, Paperback, Rs.250/ $ 28

Growth of Firms in Indian Manufacturing Industry
N Shanta

CDS. 1994. pp 228, Hardcover, Rs. 250/ $ 28

Floods and Flood Control Policies: an Analysis With Reference to
the Mahanadi Delta in Orissa

Sadhana Satapathy

CDS. 1993 pp 98, Paperback, Rs. 110/$ 12

Growth of Market Towns in Andhra: A Study of the Rayalseema
Region C 1900-C.1945
Namerta

CDS. 1994. pp 186, Paperback, Rs.125/ $ 14

Growth of Education in Andhra - A Long Run View
C Upendranath
CDS. 1994. pp 158, Paperback, Rs. 135/ $ 15

CDS M.Phil Theses (1975/76-1989/90): A Review Vol.1
G N Rao

CDS. 1996. pp 162, Paperback, Rs. 155/ $ 18

Trends In Agricultural Wages in Kerala 1960-1990
A A Baby

CDS. 1996. pp 83, Paperback, Rs. 105/ $ 12

CDS M.Phil Theses (1990/91-1993/94): A Review Vol.ll
T T Sreekumar

CDS. 1996. pp 99, Paperback, Rs. 120/$ 14

Industrialisation in Kerala: Status of Current Research and Future
Issues
P Mohanan Pillai & N Shanta

CDS. 1997. pp 74, Paperback, Rs. 110/ $ 12



38

Health, Inequality and Welfare Economics
Amartya Sen
CDS. 1996. pp 26, Paperback, Rs. 70/ $ 10

Property Rights, Resource Management & Governance: Crafting
An Institutional Framework for Global Marine Fisheries
John Kurien

CDS & SIFFS, 1998. pp 56, Paperback, Rs. 50/ $10

Agrarian Transition Under Colonialism: Study of A Semi Arid
Region of Andhra, C.1860-1900
GN Rao

CDS,1999. pp 133, Paperback, Rs. 170/ $19

Land Relations and Agrarian Development in India:A Comparative
Historical Study of Regional Variations
Sakti Padhi

CDS,1999. pp 335, Hardcover, Rs. 425/$48

Poverty, Unemployment and Development Policy : A Case Study of
Selected Issues With Reference to Kerala

United Nations, 2000 (reprint), pp 235
(available for sale in India only), Rs. 275

Performance of Industrial Clusters: A Comparative Study of Pump
Manufacturing Cluster in Coimbatore (Tamil Nadu) & Rubber
Footwear Cluster in Kottayam (Kerala)

P. Mohanan Pillai

CDS, 2001, pp 158, Paperback, Rs. 175/$18

Kerala's Gulf Connection: CDS Studies on International Labour
Migration from Kerala State in India

K.C. Zachariah, K. P. Kannan, S. Irudaya Rajan (eds)

CDS, 2002, pp 232, Hardcover, Rs. 250/$25

Plight of the Power Sector in India: Inefficiency, Reform and
Political Economy

K.P. Kannan and N. Vijayamohanan Pillai

CDS, 2002, Rs. 400/$40



39



