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FOREWORD

This exercise was initiated by the Global Water Partnership
(GWP) and by the South Asia Technical Advisory Committee
of the GWP. At an early stage it was clear that India being a
large country with very specific agro-climatic, demographic and
development imperatives, some of the global drivers and
scenario projectors for India would need considerable
modifications. Thus, for example, both the base line estimates
and projections made in this exercise and those implied in the
south Asia vision of global scenarios are very different. This is
evident from a comparison of the projection of this document
with those of the south Asia vision of global scenarios.

There is, however, a more compelling reason for undertaking
country-level exercises for large countries.

Summming up the proceeding of the UN Millennium
conference in Tokyo, the Chief of the Office of Strategic
Management of the Secretary General of the UN, saw water as
a key issue on which future wars will be fought. As Planning
Minister of India, I had set up a Blue Ribbon Commission to
detail the perspective of water development. It did a good job
and has submitted its report to the government. Being wise
men, the members of the Commission did not make any
disturbing prediction for the country. They maintained that
when the country comes close to its stable projection around
2050, water availabilities may just meet the needs of the time
provided we do certain things which are not being done at
present. But reading the report one feels as if one is watc hl%
a juggler with a number of balls in the air. They base tl
predlctlons on the assumption that irrigation efficienc :
improving, water requirements of crops are declining, water
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projects are progressing at a faster pace than before, the
requirement of water for non-agricultural purposes is minimal
and that of population growth is manageable. However, any
~one of these assumptions may prove to be wrong and this
could lead to serious problems. In fact, in a public lecture,
. Dr. S.R. Hashim, the Chairman of the Commission, who
incidently was the first Chairman of the Steering Committee
of the India Water Partnership, clearly warned that the country
‘would be faced with a water shortage to the extent of 25 per

cent making it imperative for us to start preparing the ground
work for meeting the challenge ahead.

What do we have to do to avoid this catastrophe? The
Commission has put together succinctly what some of us have
been talking about. India's crop area has stopped growing, |
and so a three and half per cent agricultural growth to meet
both domestic and export demand will have to come from
more intensive use of land and higher productivity, both of
which depend on water. In the next ten years the improvement
in cropping intensity, which is critically dependent on efficient
water use, will have to be greater than the achievement of the
last twenty-five years—India will have just two decades to
attain the level of intense land use which took East Asian
Societies several centuries to achieve. From a cusec of water
released from the headwork, 60 per cent have to reach the field
as compared to half that level at present. So far only Sardar
Sarovar achieved this objective in the experiment at Shedi
Branch. What is more important, the many successful ways in
whlch local water sources have been tapped will have to give
concrete qhape to efficient projects based on state of the art

- mwl mindset of "irrigation", will have to
g water from a headwork of a canal -
] rn delivery systems, tanks

¢, check dams, aquifers

i and the myriad ways in
aging his water needs. The beels,
| vavs and tanks, with

collectmg w
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the jheels, the bols
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exquisite carvings—same as in the Thanjavur done
millenniums ago, and others as in the Vijayanagar area
begmmng from Hampi, centuries ago, will all have to come
back in our consciousness. Irrigation, as defined by Nitin
Desai, in the eighties, will have to mean the number of
waterings in the field, and our irrigation systems will have to
move from the finest dams in the world, combined with
inefficient delivery systems, to accountable operations.

The success stories in water management are no longer
limited in number and run into hundreds and across different
agro-climatic situations. But we need to extend these to cover
millions rather than lakhs of hectares annually as at present.
Two groups, Sadguru in Panchmahals and WOTER in
Maharashtra, have brought over glack\acres under tree cover.
The problem is to lay down ru f support which are
sustainable and allow fast replicability. This may help us meet
the requirements of 360 to 390 km? by 2025 and around 400
km3 by 2050 from surface water and 253 to 344 km® from
ground water. Less water-intensive crops and fewer water-
saving devices will be needed to stay at the lower end of
requirements. Though biotechnology for crops and new
materials and better designs for drips and sprinklers are
available, they are not very popular.

The drinking water problem, more often than not, is a
problem of access rather than lack of availability. In spite of
the priority accorded to it by the National Water Policy,
irrigation and industrial-urban use get preference in the
supply of water, and even when it is available for drinking, it
does not reach the poorest. This clearly brings to the fore the
issue of empowerment and administrative sensitivity. In the
success stories, communities with access to water sources have
also participated in managing and maintaining distribution
’ropals for pricing of water are very well taken and
_anyway~ given the erratic nature of public supplies, studies

show that in urban areas, upto two-fifth of water supplies are
paid for. But leaving poor people to depend on market forces
for the supply of drinking water looks like capitalism with a
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vengeance! The answer really lies in properly targeting the
subsidies, but in a water distribution system, the leakages will
be many. Clearly, this is a problem which we still have to
resolve on a priority basis.

The expanding urban needs of water are even more
frightening. The official forecasts of urban population, have
been reduced from the numbers projected in the Eighth Plan,
presumably on the ground that outside Class 1 cities urban
growth has declined. But very sensibly the Ministry of Urban
Affairs has refused to acce pt this presumption. As Kirit Parikh
and me found in an exercise, even if class 1 cities grow at the
rate of between 81/91 and the share of such cities changes as
in the past decade, their urban population will cross the 550
million-mark by 2020. If we make the somewhat optimistic
assumption that the smaller towns will continue to have the
same number of slums while their number will decline in the
bigger (million plus) towns, around 120 million persons will
still be living in slums. The BOD to be disposed of is truly
mind boggling and surprisingly nobody appears to be
concerned about it. The Water Perspective Commission has
made a prov1smn of 20 km? of water for the preservation of
ecology, which is hopelessly inadquate. The Sabarmati in
Ahmedabad, the Khan in Indc Jamuna in Delhi were
once flowing rivers, but are now ¢ ff:n urban waste, except
in the monsoon when the rains ray, There are some
good studies on them. You need sanitation, recycling, but
above all you will need what is eu tically called the
hydrological solution. In other we ies are going to
insist on their share of water and this *ad to widespread
violence, unless some wise solutio found. This can
happen if aquifiers continue to be managed the way they are.
It merits mention here that last year, when farmers surrounded
a town in Saurashtra which was drawing water, the police
opened fire and three farmers were killed. Clearly, there is a
need to create reference community groups of respected
elders to whom such flash problems can be referred for giving
'viable solutions.
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The National Rehabilitation Policy Draft has to be adopted,
so that reasonable objections to interposing transfer of water
can be met. In fact, the Sardar Sarovar pattern, which is
preferable since it provides land for those whose land was
submerged should be followed. The Prime Minister's formula
on the Cauvery is good, because it avoids costly legal
wrangles and incorporates a system of providing a political
and technocratic solution. It needs to be practised more often.

Finally, India needs to cooperate with its neighbours. We
need to work for circles of property and to assure countries
like Nepal and Bangla Desh that we are willing to pay the long
range marginal cost of water. And, looking at the prosperity -
enjoyed by countries like Bhutan, through inter-country
cooperation in sharing water, hopefully the resistance will be
isolated. This is also relevant for energy flows. Here, the fact
that India had implemented—when I was Energy Minister—
an "availability tariff", for grid flows, will provide a rational
basis for trade.

These and other features are discussed in detail in this
vision document. The more important task was the way it was
put together. To begin with, the document had a distinctly
'global’ flavour with an exclusive emphasis on efficiency. While
this can still be seen in abundant measure, what was missing,
was the development of a Water Vision. The papers by
Kashyap, Malik and Goldar provided this perspective, in
addition to the institutional and consultant papers listed the
different institutions which participated have added to the
flavour.

An interesting feature which emerged from the exercise
was that global and regional projections generally fail to
capture the nature and magnitude of challenges ahead. The
regional and global visions on water present perspectives and
numbers which are different from the ones presented in this
t}xcrmse, while their policies are of a more 'general’ kind. Also,
icialapproaches tend to shy away from newer experiences
underestimate the nature of the challenges posed. In fact,
in a comparision another exercise the Steering Committee saw
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that the official approach to 'resources' needed for the
framework of action was very different from the one presented
by the committee. Since the organisation of the Global Water
Forum is still at a preliminary stage, it is hoped that these
aspects will get the attention they deserve in the future work
in this area.

Yoginder K. Alagh

Chairman

New Delhi and Ahmedabad India Water Partnership and
18 September 2000 Institute for Human Development
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1
EXECUTIVE SUMMARY

he study presents a comprehensive report on the various

processes involved in the development_ of India Water
Vision 2025, and is based on a number of national and zonal
level disetssions and meetmgs The participants in these
discussions represented various stakeholders including
ministers, senior government officials, academicians, media
persons and representatives of NGOs and the private sector.

It was generally agreed in these meetings, that a “vision’
represented a ‘desirable future’ —something like a cherished
dream. It was neither a forecast nor a projection. In the course
of the deliberations, two scenarios were considered for India
Water Vision 2025: Business as Usual (BAU) and Sustainable
Water World (SWW). While a vision was not to be constrained
by present-day realities, it was considered important to
quantify the implications of the Sustainable World Scenario in
terms of food security, livelihood security, health security,
ecological security and water resources development.

A number of vision elements were suggested during the
course of the national and zonal consultations. Some of the key
vision components include: availability of safe drinking water
for all near their households so that women and girls do not
spend much time in fetching water; perception of water used
for meeting the basic needs of cooking, drinking and hygwnv
as a social good; equity in the use of drinking water; avail
of food at affordable prices for the poorest; minimum mo “
and morbidity due to water-related diseases; optimium use of
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water as per agro-climatic conditions; existence of clean rivers
and lakes and water bodies; minimum flows in rivers and
minimal inter-state disputes; large dependence on rain water
harvesting; minimal pollution from industries and agriculture;
effective regional cooperation in sharing of water and energy
resources; and effective governance and decentralized
management.

The key drivers which influence the outcomes in the above
two scenarios were identified and categorised into demo-
graphic, social, economic, technological and international/
global. For developing scenarios, the following key drivers
have been used: population growth; urbanization and the
emergence of mega cities; economic growth; zero poverty level
and import prices for foodgrains.

The vision elements and key drivers that have been identified
are used to develop the two scenarios for 2025 mentioned
above. For the Sustainable Water World Scenario, water
demands have been estimated as a basis for ensuring (a) food
security, (b) livelihood security, (c) health security and (d)
ecological security. The total estimated demand for water
(gross) for 2025 has been estimated at 1027 BCM. In order to
meet these demands water availability will have to be increased
from around 520 BCM in 1997 to more than 1000 BCM in 2025.
This will necessitate an investment outlay estimated at Rs. 5000
billion during the next twenty-five years or about Rs. 200
billion per year.

Such massive investments in new projects should be planned
within the framework of an integrated scheme for river basin
development plan. These new projects would enable the transfer
of water from surplus regions to deficit regions as well as its
storage during water surplus periods so that it can be transferred
to various regions during water shortage periods.

However, before such large projects (storage and diversion
schemes) are planned and taken-up for execution detailed
analysis of the various options for meeting sector-wise
demands should be made. Such options should include, inter
alia, the following:
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+ Reconsideration of life styles, development paradigm-
and attitudes to consumerism;

+ Rainfall harvesting for improving soil-moisture content;

+ Measures for optimum production of crop and its
sustainability;

+ Watershed d‘evelopment;

Improving water-use efficiency through appropriate
technology in irrigation, households and industry;

+ Recycling and re-use of treated water.

Purther, development of water resource projects would
require explicit assessment of environment and social impacts
r, rehabilitation of project-affected people). In this context
ade-off between development and environment should be
octly addressed and appropriate decisions taken to
irmonize the conflicting points of view and development
osophies.
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BACKGROUND AND PROCESS OF
VISION DEVELOPMENT

his report presents the various stages of development of

India Water Vision 2025. These broadly cover holding several
consultations and meetings with the various stakeholders at the
zonal as well as at the national level to identify the themes,
scenarios angf‘ key drivers governing the water vision. The likely
implications of several of these alternatives on water demand for
the year 2025 were estimated. In addition, in the process of
framing a vision, an attempt was made to provide an investment
plan in the “order of magnitude” that would be needed to
develop the water resources re:ciuired to meet the demands of
various sectors in the year 2025.};

2.1 STAGES IN THE VISION DEVELOPMENT PROCESS

Specifically, the process of vision development consisted of the’
following steps: (i) holding consultation meetings of various
stakeholders, (ii) commissioning of background papers and (iii)
review of other related documents. These are discussed below.

2.1.1 Consultation Meetings

The process of vision development was operationalised
through a series of zonal and national level consultations. Three
national level meetings with stakeholders were organised in
New Delhi during March 9-10,1999; May 17-18, 1999 and June
24-25,1999. In addition three zonal consultations were held at
Aurangabad (for the Western Zone) on June 16, 1999; Chennai
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(for the Southern Zone) during June 18-19,1999 and at Patna

(for Eastern Zone) on June 21,1999. The important objectives

of these consultation meetings were:

+ To provide discussion forums to various stakeholders in
water management;

+ To present to the participants an overview of the World
Water Vision process and update them on the progress
achieved so far;

+ To present the scenarios and their underlying drivers used
in the Global Water Vision process and elicit from the
participants the set of drivers and scenarios relevant for
developing the India Water Vision 2025;

+ To present to the participants the implications of the
scenarios for food, livelihood, health and ecologlcal
security;

+ To consult various stakeholders on the basic features of the
India Water Vision 2025 that are to be presented at the South
Asia Zonal and Global consultation meetings.

All the consultation meetings arranged for framing a
‘vision” were very well attended by various stakeholder
communities. These meetings were attended by senior
government officials both from the central ministries as also
from the states, academics, water experts, donor agencies,
international organisations (UNICEF, World Bank, etc.), NGOs
and industry representatives among others.

2.1.2 Background Papers

The vision development process was initiated W1th the
presentation of thematic papers by well known institutions/
policy makers directly involved with these themes. Further
work on these themes was based on issues emerging from the
following three papers:

1. Water for Food and Rural Development 2025 by Indmr%
National Committee on Irrigation and Drainage (INCID); |

Water for Health by Dr. S.R. Shukla and Mr. R. Sethuraman;
and

F3
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3. Water for Nature by Dr. M.S. Reddy, Indian Water Resourcc:
Society.

The paper on food security emphasised the need to broadly
interpret food security to imply a situation where everyone has
access, at all times, to the food needed for an active and healthy
life. Accordingly, the food security should include the threc
essential elements viz: adequate availability of food, efficient
distribution through trade and/or public distribution system
and availability of adequate purchasing power in the hands of
the people. The paper suggests that for achieving the goal of
food security India should take advantage of the international
‘futures’ in foodgrains, primarily rice and wheat, as a medium
of buffer stock management at relatively low volume. There is
also a strong case for liberalisation of the trade not only in
foodgrains but also in all other agricultural commodities. The
paper attempts an estimation of the future demand of water
for agriculture.

The second paper on water for health, recognising the fast
pace of urbanisation, growing demand and constraints on
availability of additional water resources to meet these
demands, underlines the importance of making available an
adequate amount of safe drinking water to reduce health risks
and the incidence of water-borne diseases and thus increase
the level of human productivity. To achieve better health impact
the paper suggests the adoption of measures aimed at the
simultaneous provision of adequate sanitation, control of flies
and providing community education about personal hygiene
and importance of safe drinking water. The paper then traces
the evolution of water supply and sanitation in India, the major
policies and institutions governing them and the investments
that have been made so far and those that need to be made in
future in this sector. To sustain the projected level of
investments in these areas, the paper highlights the need for
greater cost recovery and also underlines the importance of
private sector participation.

The third paper on water for nature, emphasises that Water
Resources Development Projects (WRDP) are essential, in
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on to traditional methods of water conservation, to meet
inimum needs of 1.64 billion people on a sustainable
Pointing out that WRDPs cause displacement of people,
f forest, reduction in minimum flow of rivers etc,. the
alls for greater attention to ensure environment and eco-
ement. The paper highlights some of the important
nmental concerns that merit attention which include
logging, salinity control and drainage, agro-forestry,
associated diseases, etc. It then addresses issues relating
¢ point and non-point sources of water pollution, the steps
ed to monitor water quality and discusses efforts being
¢ to improve water quality. The legal framework for
ention and control of water pollution is also discussed.

The three papers provided useful inputs for initiating a
te detailed analysis of certain specified issues required for

ing the India Water Vision. To address these issues three
pers, each devoted to a specific issue, were specially

1. Water for Food Security by Dr. R.P.S. Malik and Dr. S.P.
Kashyap;

2. Water for Livelihood Security by Dr. R.P.S. Malik and
Dr. S.P. Kashyap;

3. Water for Health and Ecological Securzty by Dr. B.N. Goldar.

The salient features of the commissioned papers have been
briefly dealt with subsequently in this report.

2.1.3 Other Documents

The background material and documents made available by
Global Water Partnership and World Water Council formed the
basis of the vision exercise. Apart from the background papers
and the papers commissioned for the exercise, the process of
framing a vision was greatly facilitated by the availability of a
large number of relevant documents prepared by the various
ministries/departments/commissions both at the centre and
in the states, as also by the work of a large number of
111dependent researchers and consultants. Specific invaluable
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references in this connection include the following two
documents:

1. NCIWRDP (1999), Water Resources Development Plan of India:
Policy and Issues, National Commission for Integrated Water
Resources Development Plan, Ministry of Water Resources,
New Delhi.

2. IWRS (1999), Water: Vision 2050, Indian Water Resources
Society, New Delhi.

2.2. APPROACH TO VISION DEVELOPMENT

The general approach and features of the vision process have
revolved around three main aspects, i.e. the basis, nature and time
dimension for the India Vision exercise. As regards the basis of
the vision, it was agreed that the vision should be based on
considerations of a desirable future rather than the present
problems of the water sector and its economic, institutional and
resource environments. As to the basic features of the vision, two
perspectives were visualised: while one strand of opinion placed
emphasis on attainability and practicability as the basic features,
the other strand of opinion was equally emphatic on the need for
a bold vision as a motive force for guiding us to a sustainable
water world. However, there was an eventual consensus that the
vision should be a dream rather than a projection of things to come
in future and should not be constrained by current realities but
guided by the requirements of a future generation.

There was also a debate on the time dimension for the
vision over whether it should be 2025 or 2050. The target year,
2025 was considered by some to be too short for framing a
water vision as many water development projects and
institutional arrangements involve a long gestation period. As
a result, the target year of 2050 was suggested by some as more
realistic for India Water Vision on the following grounds. Not
only does this year coincide with the time when the Indian
population will stabilise around 1.65 billion' but it has also

1. UN is revising India’s population projections. More recent figures are
lower.
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idopted by both National Commission on Integrated
Resources Development Plan (N CIWRDP) and the
Water Resources Society (IWRS) as the target year for
xercise. However, there was a general agreement that a
it year should neither be too short nor one that is set too
to the future. While a shorter time span cannot provide
nuch-needed lead time for preparation, a longer time span
defeat the main purpose of instilling a sense of urgency
iking action. As a result, there was a general convergence
1e vear 2025 as the target year for India Water Vision.

. IDENTIFICATION OF VISION ELEMENTS

thy and lively discussions were held on the identification
sion elements and a large number of possible vision
ments were suggested. Some of the key vision components
ntified at these meetings and their main features are:

2.3.1 Welfare of the People and Equity

+ Lbnsuring availability of safe drinking water to all near their
households and at an affordable price.

+ FEasy access of women/girls to sources of water, thereby

enabling them to fetch water without loss of time.

Equity in use of drinking water.

Availability of adequate food at affordable prices for the poorest.

Absence of famine, and starvation..

Minimal level of mortality and morbidity due to water-

related diseases.

+ Minimum gap in per capita avallablhty of safe water
between rural and urban areas.

w W

2.3.2 Efficient Use of Water Resources

This will entail:

+ Improving effectiveness in the use of water.

+ Optimising crop selection as per the agro-climatic
conditions so as to minimize water demand.

+ Improving crop production technology to enhance crop
productivity per unit of water.
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Efficient implementation of integrated watershed
management programmes to prevent soil erosion.

Proper maintenance of water and other infrastructure to
ensure sustainable delivery of water services.
Introduction of pumped storage schemes (with private
sector participation) wherever possible in the country for
reducing the flow of fresh water into seas.

2.3.3 Decentralisation and Peoples’ Participation

This will necessitate:

L 2

*

Increased role of women in decision-making on water use.
Decentralisation—political, administrative and fiscal.

2.3.4 Sustainability and Harmony
This will require:

*

* 4 & o0

Steps to clean rivers, lakes, ponds and other water bodies,
thus ensuring the availability of clean and pure water.

Measures to promote regional/bilateral cooperation.
Sustained efforts of conflict resolution.
Absence of inter-state disputes and tribunals.

Launching of schemes that lay more emphasis on hydro-
power, including micro-hydro generation systems.

. Promotion of schemes that ensure minimum flows in rivers

and other water bodies. _
Added emphasis on micro-watershed development and
rainwater harvesting at the local level for augmenting
water supplies.

Provison of increased storage facilities by arresting run-off/
monsoon surplus.

Preservation and maintenance of existing water bodies,
specially tanks, in urban areas.

Recycling of water with appropriate treatment and strict
enforcement of laws relating to effluent discharge by industries.
Promotion of agricultural practices that reduce the ill effects
of the use of fertiliser and pesticides on the environment, i.e.
the promotion of integrated nutrient and pest management.
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Increasing Role of the Market

will require:

ing water as an economic good (beyond the basic needs).
Iraging greater private sector participation.

Juate cost recovery measures.

Others Components

relate to the promotion of water-related activities aimed
ing tourism, etc.

RELEVANT SCENARIOS FOR 2025

jor thrust at the consultation meetings was on
lopment of relevant scenarios for India Water Vision 2025
their specifics and key features. The identification of
io categories was based on a critical review of the three
ios used in the global water vision exercise, i.e. the
wventional water world, crisis dominated water world and
iustainable water world. At the first stage there was a
sview of the overall relevance of the three scenarios as
haracterised in the global vision exercise.

1.1 Analytical Framework for Scenario Development

I'here were also some suggestions on the key features of the
analytical framework that could be used to organise scenario
velopment exercises. The general idea in this context
involved, first, the identification of all major factors operating
on both the demand and supply side of the water sector and
then their classification into exogenous and endogenous
variables. Some of these factors include the political realities,
institutional arrangements including judiciary, social ethos,
macro-economic reform and fiscal conditions, technological
developments, energy supply and cost, and international
factors including trade arrangements, investment flows,
technology transfers, technical support from organisations like

the Global Water Partnership and World Water Council.

Since all these factors listed above are obviously exogenous
to the water sector, the exogenous-endogenous categorisation
actually involves grouping of aspects into those that can be




12 INpIA WATER ViIsiON 2025

influenced through national policies (endogenous) and those
which are outside the influence of national policies (e.g.
international politics, global market conditions, climatic
change, etc.). Such a categorisation, which is particularly
relevant in developing a water vision from a national
perspective, allows a systematic generation of variables and
parameters, various configurations of which can be used to
develop the scenarios that are likely to face the water sector.

2.4.2 Relevance of Global Scenarios for Indian Situation

During the course of discussions, the utility and relevance of
the typical business scenario was questioned. It was pointed out
that from the viewpoint of the Indian situation even the
conventional scenario used in the global water vision exercise
itself seems to be too optimistic. Considerable time was devoted
to the discussion on the level of sustainability and criteria on
the basis of which it is to be defined in the context of the
sustainable water world scenario. However, there was an
- eventual consensus on the following points related to the
relevance of the three scenarios for the Indian situation. First,
the three scenarios can be accepted on a conceptual basis but
they have to be specialised to capture better the Indian situation.
Second, the business-as-usual (conventional) scenario is indeed
useful not only as a background but also to indicate the cost of
- inaction. But, it is useful to add the epithet ‘business-as-usual’
rather than ‘conventional’ to describe better the base scenario
for the Indian situation. Third, the three scenarios corresponding
to the Indian situation could be described as: business-as-usual
scenario, improved management scenario and sustainable water
world scenario. And finally, the sustainable water world scenario
could be defined in terms of four criteria i.e. ‘equity and poverty
alleviation’, ‘resource sustainability’, ‘financial/economic
sustainability” and “institutional sustainability’.

2.5 VISION DRIVERS

Wide-ranging discussions were held on identifying vision
drivers required for India Water Vision 2025. To identify the
set of drivers and their categories that are needed to underpin
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Table 2.1
ategory-Specific Additions of Drivers/ Driver Categories

Drivers
phic and Megacities as a Special Driver
fion
Hconomic Poverty Alleviation
Technology Transfer

Energy-Technology Linkage
R & D and Innovations

Structure of Production
; Industrial Production and Pollution
Infrastructure Investments

_ Values/Equity
Rehabilitation and Resettlement

onmental Issues Water Quality as a Resource and an
Environmental Issue

Changing Role of Government
(Decentralisation and Privatisation)
Evolution of Political Systems

Role of Judiciary

Water Rights

iformation Data Base Performance Monitoring and
Evaluation both in :

(i) Water Resource Management and
(ii) Water Service Deliveries on a
Continuing Basis

Additional Category and Drivers

International Investment and Technology Flow
Technical Inputs from GWP/WWC
" International Trade Agreements
Global Conventions/ Commitments

the scenarios relevant for India, the following approach was
adopted. First, the drivers and their categories developed for
the global scenarios (Table 1 of the Global Vision Documers
were reviewed individually to assess their relevance fut the
Indian situation. Then, additional drivers and
categories found necessary in the context of the In
situation were identified. And, finally, having devel
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comprehensive set of drivers, a manageable subset of them
considered to be very critical was identified for use in actual
scenario development. ‘

After a critical review of the set of drivers and their
categories underlying the global scenarios, it was felt that
although some of these drivers are equally relevant for
countries like India, others were less relevant for developing
national level scenarios. While there was general agreement
on organising the drivers at the global level into the following
six categories i.e. demographic, technological, economic, social,
environmental, and governance categories, it was felt that there
was a need to both revise the governance category as well as
add a new category of drivers for capturing certain global
aspects affecting national policies. The last category (not
relevant for global context) is of particular significance for
developing scenarios and vision at the national level. With
these perspectives, a number of additional drivers as well as
additional driver categories were added to the original list in
the table presented in the Global Vision. These additions are
enumerated in Table 2.1.

After completing the process of identification of the drivers,
attention was drawn to the difficulty of developing scenarios
based on a large set of drivers. It was then agreed to identify a
key set of drivers that were likely to be very critical for the purpose
of developing realistic and operationally tractable scenarios for
vision exercise. The discussions in this regard assigned top priority
to the following drivers and driver categories:

1. Population growth, pattern, and migration.

2. Urbanisation, especially the impact of mega cities.

3. Economic growth, economic reforms and income
distribution.

4. Structure of agricultural and industrial production.

5. Poverty alleviation and meeting basic needs.

6. Role of government, administrative decentralisation, user
participation, referendum and privatisation.

7. Empowerment of communities.



Bar#GROUND AND PROCESS OF VISION DEVELOPMENT 15

4 {ontrol financial resources by Gram sabhas.

. Institutional change, water law, water policy and water
administration.

Iechnology transfers and R&D and innovations in water
ind energy technologies.

International trade pattern and investment flows.
Implementation of regional planning.
tablishing a network of water resource people.

listablishing better coordination between Ministries of
Agriculture, Rural Areas, Water Resources, Health,
nvironment and Industries. :

Water management of water surplus areas.

Creation of urban water management manual.

Numerical Values for Key Drivers

following numerical values for the key drivers were taken
timate the demand for food, health care facilities,
ervation of ecology, etc. and for working out the
ications of these for the demand for water. The values were
mined on the basis of a review of relevant literature on

subject and discussions on the same. These values are
iled in the Table 2.2.

Table 2.2
Numerical Values for the Key Drivers to Estimate the Demand
e ' Value
LDP Growth 7 per cent per annum
Fapulation Growth Rate 1.62 per cent till 2001
1.57 per cent till 2006
1.50 per cent till 2025
Lrbanisation 45-55 per cent

Poverty Level ‘ Zero
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The issue of population growth and its implications for the
water sector were discussed at length. One view was thal
population growth held the key to the future demand-supply
balance in water, and therefore containing population growth
was very important to maintain this equation. Accordingly, il
was suggested that a low rate of growth of population in the
coming years could be taken as a part of the vision. The
majority opinion was, however, opposed to this suggestion. It
was argued that even if a major initiative is taken now, it would
be difficult to change substantially the dynamics of population,
and it is safe to assume that the growth rate of population will
come down-slowly.

The water vision for the future crucially hinges on the life
style of the Indian people in the years to come. Going by the
present trends, which are marked by increasing ‘consumerism’
and imitation of the western life style with its accent on
material comfort, there will be growing pressure on the natural
resources, including water. To meet the ever-increasing
requirements of water, a large number of major water resource
development projects have to be undertaken taking a heavy
toll on the environment. The mounting pressures of these
developmental activities on the resource base, some feel, can
lead to disaster. The alternative path is one of austerity, which
will no doubt ensure both economic and environmental
sustainability.

While recognising the merit of an austere life style, many
participants in the consultation meetings were of the opinion
that this cannot be taken as the basis for formulating the vision.
Rather, it is more realistic to assume that the living standards
of the people will significantly improve over time. While it
need not be an unduly luxurious life style, it would be one
associated with modest comforts. With increasing population
and rising living standards of the people, there would be
increasing demand for goods and services. This will inevitably
lead to a rise in the demand for water to meet the domestic
needs of water and the water requirements of the producing
sectors such as agriculture.
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IMPLICATIONS OF ALTERNATIVE
SCENARIOS

plications of alternative scenarios for each of the four
jor components viz. Food Security, Livelihood Security,
Security and Ecological Security were assessed for the
2025 in terms of demand and supply of water, threats and
:nges. Investment requirements for developing the
ed water infrastructure, sustainability of these
ments, implications of cost recovery from users, and
tional requirements were also assessed. As mentioned
st, papers dealing specifically with each of these issues
commissioned. Their findings are summarised below.

WATER FOR FOOD SECURITY

ation in India has played an important role in enhancing
p yields, in accelerating the growth in production and in
widing stability to agricultural production by reducing
annual fluctuations caused by vagaries of weather. While the
imates of the contribution of irrigated agriculture to
icultural production vary, some of those available suggest
that irrigated agriculture, with less than one-third of the gross
ctopped area, contributes more than 75 per cent of the total
foodgrain production and about 95 per cent of the non-
iondgrain production of the country. The growth in food
duction has so far kept pace with the growth in population
and the increasing need for food security for the ever-
increasing population of India.
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With increasing population and virtually no new arca
available for extension of cultivation, India faces a tough
challenge in the coming years in meeting the rising deman
for food and fibre for its rising population and tapping the
export opportunities made available by a more liberalised
trading world. Increasing crop production per unit of land
appears to be the only way of increasing agricultural
production and meeting the future demands of thesc
commodities. With the prospects of any major technological
breakthrough in crop production being bleak in the near future,
irrigation appears to be the major driving force for realising,
increased agricultural production from the available land and
in providing food security for the country. Irrigation, however,
must grow at rates faster than it has grown in the past.

Apart from ensuring food security, faster growth in the
irrigation and agriculture sector is also needed to (a) provide
employment opportunities for the rising population, (b) keep
the prices of foodgrains under control, (c) raise income levels
of the poor and (d) help the poor to overcome their poverty
and misery. However, given the limited availability of water
in the face of rising demand for water from various sectors of
the economy, the question that arises is: will we have sufficient
quantity of water to grow enough food and non-food crops?
Given the critical financial position of the Indian irrigation
sector and the constraints on the availability of fresh investible
resources, how will the huge investment required to develop
the needed irrigation be financed?

We attempt here an assessment of the likely demand for
foodgrains in the year 2025 keeping in view the increasing
population and provide, in order of magnitude, an estimate ol
the likely increase in irrigated area that would be required to
meet this projected demand. We then make an estimate of the
likely demand for irrigation water in the year 2025 and the likely
investment that will be required to create the necessary irrigation
infrastructure. In the last section we discuss some of the possible
implications of these changes in the area under irrigation and
the agricultural scene in terms of assuring a secure livelihood
to the increasing population.
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i1.1 Foodgrain Demand Scenarios for 2025

smand for foodgrains in any country is determined by a
of factors. Amongst these, the crucial ones are the
lation size and its growth, rate of change in per capita
me (PCY), process of urbanisation, changes in dietary
ns and their effects on feed coefficients, and pattern of
me generation and changes therein. Food projections can
d on trend projections, or simulated for different sizes
asses of consumers (given information on budget shares
xpenditure elasticities for different food items) under
g assumptions about growth of PCY, population, or
isation. Alternatively, they could be determined on the
of normative considerations, such as the need to eliminate
ty under varying PCY growth or provision for a “well-
India.

~ We do not generate any fresh estimates. Instead, we briefly
rt the findings of two recent studies and draw implications
1¢ Indian economy, particularly on aspects related to food
rity, and well-being of the vulnerable sections. The studies
rred to are those by Ravi (1998) and Bhalla and Hazell
97).

The two studies differ in many ways, but both give valuable
iights into future food demand patterns under varying
,umptlons They vary in approach and sophistication also.
vi’s estimates are based on an elaborate model, where prices
and marginal budget shares (particularly between food and
nion-food, apart from composition changes in food basket for
five expenditure classes) are important as constraints and also
liave a determining influence. Ravi, however, makes no
iiormative judgement about poverty removal, except that the
I'CY growth itself may offer a solution. On the other hand,
ihe Bhalla-Hazell (BH) study involves a straightforward
application of expenditure elasticities under varying PCY
growth (3 per cent, 5 per cent). It may be noted that expenditure
#lasticities used by the two studies are not too dissimilar. BH
nonetheless introduce important dimensions to the pre A
for foodgrains demand based on the following assumptions :
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(1) Continuation of current trend (3 per cent growth in
PCY).

(2) Poverty removal : Using base year data (1987-88) the
consumption basket of all expenditure groups below
the poverty line, separately for rural and urban
population, is altered to the consumption basket of the
group lying just above the poverty line. They then
calculate the revised averages for the expenditure
bundles of the rural and urban population, which form
the basis for calculating the impact of changes in
population and income growth in 2020.

(3) Well-fed India : A poverty reduction scenario in which
everyone among the malnourished (particularly from
protein deficiency) is allowed to be well-fed. For this
study they take food consumption basket recommended
by the Indian Council of Medical Research (ICMR) as
the desired minimum. Projections are then made on the
lines of this approach as in (2) above.

3.1.2 Some Important Findings

(i) A Vision exercise has to have at its core a non-poor India. Ravi’s
study is based on normative assumptions about poverty
removal. His estimates at the same time show that a high and
sustained growth in PCY, even with the existing pattern of
growth accompanied with invariant inter-class inequalities in
expenditure distribution, would, by 2025, significantly reduce
the proportion of population living below the poverty line. In
rural India the projected reduction, depending upon the PCY
growth, is from 38 to less than 6 or 2 per cent. Similarly, in
urban India this is from 18 per cent to 4 per cent or less than 2
per cent. The other notable change that occurs is the clustering
of population in the non-poor or well off class. At 4 per cent
PCY growth this concentration is around 70 per cent of the
population, which raises to close to 85 per cent at 5 per cent
PCY growth. /

Growth in PCY not only has implications for poverty
removal but significantly alters India’s consumption basket by
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the terminal year, compared to the base year, there is
ld increase in foodgrain demand (including feed), a
d increase in the consumption of milk and milk
ts and more than a three-fold increase in the
ption of edible oils, meat and fish, sugar and gur and
and vegetables. The consumption basket is quite
ive to changes in the rate of growth of PCY. For
imce, if PCY grows at 5 per cent instead of 4 per cent,
rate food consumption would increase by as much as 8
nt over the projection period, though the corresponding
are much higher for non-food items, like milk and milk
cts (27), sugar or gur (25), fruits and vegetables (24).

ased on Ravi’s work, NCIWRDP estimates foodgrain
nd by varying PCY growth, population size and its
nposition. The NCIWRDP, in order to calculate the
ired production, allows for an addition of 15 per cent for
yover from a good monsoon year to meet the shortages
odgains and the requirements for seed, wastage, etc.
ring a bad monsoon year the annual foodgrain production

sirement under different assumptions varies from 331
million tons to 365 million tons. The total feed demand varies
within a narrow range of 11 to 14 million tons. Apparently,
HNCIWRDP does not expect animal feed practices to alter
ituch as the consumption basket grows along with changes
in its contents.

1,1.3 Food Security Versus Free Trade in Agriculture

The foodgrain demand projections as cited above do not take
into account the implications of lifting global trade shackles.
{Ine reason for this could be that in a long-term perspective
it is difficult to predict global trends with precision. A more
important reason is that in a country where one-third
population still languishes in abject poverty, food security has
Iwen an overriding objective. Let us briefly examine the issues
involved.
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by Rao: 1996, p. A59) wide-ranging review of agricultural
policies and prospects: “Threshold of Indian enterprise can be
developed between farmer, industry and bank in a wide field
of farming enterprise for both India and export markets. These
opportunities exist in oilseeds, cotton, marine products, poultry,
cashew kernels, vegetables, fruits, mushrooms and floriculture,
apart from the traditional plantation industries of tea and coffee.
The essential common factor of such a diverse field is that each
case has to be treated as an enterprise from farm to factory to
market, with adequate investments, high productivity,
competitive costs and prices, quality control and marketing.
Viable profitability has to be the terminus of that road.” Moddie
believes that a target of Rs. 200 billion for annual farm exports
can be achieved in five years provided the policies are clearly
defined and strengthened.

In this respect existing cropping patterns need not be
viewed as sacrosanct. Rao (1996) cites from Desai’s (1993) work:
“Food self-sufficiency at any cost is regarded as sacrosanct;
agriculture happens to be the victim of this shibboleth at a time
when attitudes towards industry have become much less
protectionist.... agriculture employs or harbours a large
proportion of the poor; hence policies towards it carry a
borrowed tinge of anti-poverty programmes.”

The assumption of a small country that forms the basis of
neo-classical trade theory is not valid in the case of India. This
is because India is a major producer and consumer of most
of the agricultural commodities. Second, a relatively small
proportion of world output enters into world trade for most
agricultural commodities. A major participation by India in
such a world trade is bound to depress in terms of trade
(Nayar and Sen: 1994). For instance, it can be seen that if India
exports more than 5 per cent of its rice output it would
augment world market supplies by 25 per cent, thereby
exerting downwards pressure on the prices.

The optimism about free trade having a favourable impact
on Indian farm sector inducing high income and employment
gains is also disputed on the basis of available facts such as :
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(a) The Punjab agriculture, in spite of being the most

(b)

(c)

(d)

(©

advanced in the country, is not internationally
competitive in wheat and rice due to high costs
involved and the resultant wide gap between the farm
gate prices in the state and FOB prices. “Under the
present production technology, marketing and
handling system and tax structure, accompanied by
double digit inflation, has eliminated whatever
advantages the country could acquire in these two
commodities following massive devaluation of rupee
in 1991” (Gill and Brar: 1996, p. 2176).

Long-term projections about foodgrains demand in
India show that stupendous efforts would be required
for stepping up food production even if domestic
demand is to be satisfied from domestic sources (Bhalla
and Hazell:1997).

Area allocation at the margin for foodgrains at the cost
of oilseeds, as argued by Gulati and Sharma (1997),
ignores the fact that marketable surpluses from wheat
and rice mainly come from gravity-based watered areas
of Punjab, Haryana, Western U.P. and Andhra Pradesh,
whereas oilseed growers are mostly resource poor and/
or dry land farmers.

The outcome of a dynamic nine-sector, seven-income
classes computable general equilibrium model indicate
that... “the gains from (agricultural) trade liberalisation
may not be as large or as unambiguous as some. partial
and general equilibrium analyses suggest. In particular,
if the trade reforms are not supplemented by a supportive
agricultural policy, medium-term stagflation may be the
result. Even in case the reforms are supported by an
aggressive agricultural policy stance, the outcome is
marginally contractionary but in terms of distribution
significantly regressive. It is, therefore, not at all obvious
that India should go in for a wholesale liberalisation of
its agricultural trade” (Storm: 1997, p. 435).

The ability of the agricultural sector to finance increasing
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food imports through agro-export earnings is highly
doubtful in view of the existing and projected trend in
the price of cereals relative to non-cereal agro export
commodities. This is because... “the cereals trade-
dominated by advanced countries, is characterised by
monopoly and monopolistic pricing (advanced countries
as a group closely monitor and co-ordinate their output
and inventories while subsidising their farmers) whereas
the agro-export trade in the major commodities
produceable in tropical and sub-tropical developing
areas is characterised by enforced competition” (Patnaik:
1997, p. 1108). It may be mentioned that bulk of the most
commodities market in the world trade are handled by
less than 5 to 6 muti-commodities traders (Clairmount
and Cavanagh: 1998, Table 1.8).

3.1.4 Agricultural and Foodgrain Scenario : An Overview

Before setting out the implications of projections for 2025, we
give below some background of the foodgrain production
scenario in India. During the period between 1970 to 1995
spanning two and a half decades, several-important changes
have taken place in the Indian agricultural scenario in general
and foodgrain production scenario, in particular. Some of the
important changes are classified into three broad groups, viz.
changes in area, changes in production and changes in
underlying factors, principally in the availability of irrigation
(Table 3.1), as detailed below:

Table 3.1

Growth in Population and Foodgrains Production
Year Population Per Capita Foodgrain
{Million) Foodgrain Foodgrain Prodn/ Ha of
' Area Production.  Foodgrain Area
(ha) ’ (kgs) (quintals)
1971 551 0.23 | 196 8.71
1981 : 689 0.18 189 10.24
1991 852 0.15 207 13.75

1995 916 0.14 _ 210 15.48
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hanges in Area under Cultivation

ient features of changes in the avallablhty of area under
tion during the period are :

he Net Sown Area (NSA) has remained almost constant
at around 143 million hectares (mha)—in fact, it fluctuated
_within a narrow range of 140 to 143 mha during this period.

Gross Cropped Area (GCA) during the period has
creased by about 22 million hectares—from 166 mha to
8 mha—as a result of an increase in cropping intensity
om about 118 in 1970 to about 132 in 1995.

% The increase in the availability of GCA has been
‘accompanied by changes in cropping pattern and in the
oportion of area allocated to foodgrains and non-
foodgrain crops. While the proportion of cropped area
allocated to foodgrams has declined over the perlod from
‘about 75 per cent in 1970 to about 66 per cent in 1995, that
under non-foodgrains has increased from 25 per cent to
more than 34 per cent.

+ Animportant feature of the reallocation of the cropped area
between foodgrains and non-foodgrains has been that the
absolute area allocated to foodgrains has remained almost
unchanged throughout the study period. The area under
foodgrains during the period fluctuated within a narrow
range of 124 to 128 mha—averaging around 125 mha.

¢« Most of the increases in the availability of cropped area
during the period have gone for the cultivation of non-
foodgrain crops.

+ Although the absolute area under foodgrains has remained
almost constant during the period under review, some
reallocation of the available foodgrain area amongst
different foodgrain crops has nevertheless taken place. As
a result, the combined area under rice and wheat has
increased from about 56 mha in 1970 (45 per cent of total
foodgrain area) to about 69 mha in 1995 (about 55 per cent
of total foodgrain area). The increase in the area under rice
and wheat has come about mainly as a result of a decline
in the area under coarse cereals from 46 mha to 32 mha.
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+ While the area under foodgrains remained constant during
the period, the population of the country increased by more
than 66 per cent—from 551 million to 916 million. As a
result, the per capita availability of foodgrain area during
the period declined steeply from 0.23 ha to 0.14 ha.

(ii) Trends in Foodgrain Production

The salient features of changes in foodgrain production
scenario during the study period have been the following :

+ While the total area under foodgrains remained almost
constant during the study period, the production of foodgrains
increased significantly, partly as a result of reallocation of
available foodgrain area amongst different crops and partly
as a result of increase in crop yields per unit of land. The
foodgrain production during the period increased from 108
million tons (mt) in 1970 to 192 mt in 1995. The average
foodgrain production per hectare of area increased from 8.71
quintals per hectare to 15.48 quintals per hectare.

+ The combined production of rice and wheat during the
period increased from 66 mt to 148 mt, while that of coarse
cereals remained constant at around 30 mt. As a result, the
share of rice and wheat in the total foodgrain production

_increased from 61 per cent to 77 per cent during the study
period.

+ The per capita product1on of foodgrains (as distinct from
the per capita availability) during the period increased from
196 kgs to 210 kgs.

.....

. T‘hx;z increase in foodgrain productlon, with foodgrain area
remaining almost constant, is the interactive outcome of a
number of contributing factors—increases in area under
high-yielding varieties, increased use of chemical fertilisers,
extension of irrigation facilities to newer areas, investments
in research and extension, infrastructure development, etc.

+ Due to the complemonbuy nature of different factors of
production it is difficult to either ascribe the resultant
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increases in foodgrain production to a given factor of
production or to rank the relative importance of different
factors of production in contributing to the increased
foodgrain production. The availability of irrigation has
nevertheless been recognised as a pre-requisite for the
adoption of other yield-increasing technological inputs.

1.1.5 Growth in Irrigation

e of the important changes witnessed during the period
ider consideration on the irrigation scene are as follows:

+ There has been a substantial increase in the avallablhty of
irrigated area. While the net irrigated area (NIA) has
increased from 31 mha to 53 mha (an increase of 71 per cent)
the gross irrigated area (GIA) has increased from 38 mha
to 71 mha (an increase of about 87 per cent).

+ Both surface water and groundwater have contributed to
the increase in the availability of irrigated area. However,
over the years their relative contributions to the total
irrigated area available, have changed. While the
contribution of surface water sources to the NIA during the
period declined from 62 per cent to 46 per cent, that of
groundwater increased from 38 per cent to 54 per cent.

+ Concurrent with the changing contribution of different
sources of irrigation to the total irrigated area available,
there have been changes in the allocation of the available
irrigated area between foodgrains and non-foodgrains. The
share of foodgrain area irrigated in the GIA available during
the period declined from about 79 to 69 per cent while that
under non-foodgrains increased from 21 to 31 per cent. In
absolute terms, however, the irrigated area under
foodgrains and non-foodgrains during the period increased
by about 19 mha and 13 mha respectively.

+ An analysis of the decomposition of additions to the
availability of GIA between foodgrains and non foodgrains
suggest that while during the initial period—between 1970-
71 to 1975-76—almost 77 per cent of the total additions to
the availability of irrigated area went for the cultivation of
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foodgrains, more recent—between 1990-91 and 1994-95—
the increases in the availability of GIA have been shared
equally by the foodgrains and non-foodgrains.

¢ During 1994-95, of the 124 mha of area under foodgrains,
49 mha ( about 40 per cent) was irrigated while the
remaining 75 mha (about 60 per cent) was still under rainfed
conditions.

o Of the 49 mha irrigated area under the foodgrains during
1994-95, more than 43 mha were allocated to rice and wheat.
The proportion of rice area irrigated over the study period
has increased from about 38 per cent to 50 per cent, while
the proportion of wheat area irrigated has increased from
54 to 85 per cent. The proportion of non-foodgrain crops
irrigated increased from 20 to 34 per cent.

3.1.6 Projections for Year 2025—Some Assumptions

While drawing up plausible scenarios for year 2025, it is
important to emphasise that as the population continues to
increase, the land area will remain more or less constant. The
rising population, increasing income levels and the changing
lifestyles will put g available land area for
housing, industrial de structure development,
etc. As a result the agri likely to face increasing
pressure to release part of ~
cultivation for other sectors

The data presented above clearl hmw thﬂt there has been
absolutely no increase in NSA avi
half decades. In future it may b
area at this level let alone exp crease in its availability.
Tt will thus be fair to postulate: th rarea will come under
agricultural production and in th t favourable scenario no
area currently under agriculture iverted to any other
use. We, therefore, assume ths SA available in year 2025
will be equal to that currently a ¢, viz around 143 mha.

With virtually no scope for an increase in the availability
of NSA, there will be greater pressure to cultivate the available
land more intensively. As such the cropping intensity is
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expected to rise, albeit at a somewhat slower rate, resulti
- increased availability of GCA. During the period between 19710
71 to 1994-95 the cropping intensity has varied between 18 to
about 134 per cent. We assume that cropping intensity in the
year 2025 would be about 145 per cent. As such the GCA in
2025 will be about 210 mha as against 188 mha currently.

If the current trends are any indication, increases in GCA do
not necessarily imply a corresponding increases in the area
under foodgrains. In fact, in the last twenty five years almost
all increases in the GCA have been diverted for cultivation of
non-food crops with the area under foodgrains varying within
a narrow range of 123 mha to 128 mha averaging around 124
mha. It will thus be reasonable to assume that the cropped area
under foodgrains in year 2025 will also remain at the current
average level of around 124 mha.

Thus, given the likely limits on availability of NSA and
cropped area for cultivation of foodgrains at levels
approximately equivalent to those currently prevailing,
achieving the required increases in foodgrain production for
the ever -increasing population would require a significant step
up in average crop productivity of foodgrains. Assuming that
no major technological breakthrough in foodgrain production
may occur in the near future, the major source for increasing
crop yields lies in extending irrigation to larger foodgrain areas.
Currently, of the 124 mha cropped area under foodgrains, 49
mha (about 40 per cent) is under irrigation while the remaining
75 mha (60 per cent) is still cultivated under rainfed conditions.
The extension of irrigation facilities to at least a part of this
rainfed area thus offers a possible avenue for realising the
objective of increased foodgrain production.

3.1.7 Requirement of Irrigated Area for Foodgrains

Given that further increases in foodgrain production are likely
to come about mainly through an increase in the irrigated area
under foodgrains, we need to work out the extent of foodgrain
area, currently under rainfed conditions, that would need to
be brought under irrigated conditions.
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The 1992-93 national average foodgrain yield was 2.4 tonne
per hectare under irrigated conditions and 1.0 tonne per hectare
under rainfed conditions. Assuming that there is no major
technological breakthrough, the average foodgrain yields will
continue to increase at the current rate of about 1 per cent per
annum under both irrigated and rainfed conditions. As such
the average foodgrain yields under the two cultivating
conditions are likely to be of the order of 3.4 and 1.25 tonne
per hectare respectively in the year 2025 (NCIWRD: 1999).

In the absence of any new addition to the available
foodgrain area and with no change in the proportion of
irrigated and rainfed foodgrain areas, the foodgrain production
in the year 2025 would be of the order of 260 mt.Depending
upon the underlying assumptions for foodgrain requirements
in the year 2025 , this scenario would leave a requirement-
supply gap of between 72 to 105 mt.

Matching supply with requirement of foodgrains will thus
require increasing the irrigated area under foodgrain through
the conversion of rainfed area to irrigated area. The estimates
derived suggest that, nding upon the level of demand
assumed, between 33 to 48 million ha of foodgrain area
currently under rainfed conditions would need to be brought
under irrigated conditior his would thus alter the
proportion of irrigated anc 1 foodgrain area from 40-60
per cent currently to 66-34, 73-27 and 78-22 per cent
respectively under the three demand scenarios in the year 2025.

3.1.8 Contribution of Different Sources of Irrigation
and Demand for Irrigation Water
Having estimated the irrigated area req
of foodgrains, we need to wo;
changes on demand for irrigation water. Estimating the
demand for irrigation wa wever, requires reasonable
assumptions about the likely contribution of surface water and
groundwater to the additional irrigated area under foodgrains.

irement for production
implications of these

An examination of the past data on relative contribution of
surface and groundwater to the NIA suggest that over the years
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the relative contribution of surface water has been declining
while that of groundwater has been increasing. In the year
1994-95, about 46 per cent of NIA was irrigated by surface
water while the remaining 54 per cent was irrigated by
groundwater sources. We assume that the relative contribution
of surface and groundwater will change over the years and the
surface water will play a relatively more important role on the
years. The contribution of surface water to the total irrigated
area under foodgrains in the year 2025 will be 55 per cent and
the remaining 45 per cent will be irrigated by groundwater
sources.

For estimating the water demand for irrigation, we use the
average weighted value of irrigation ‘delta’” at 0.70 meter for
surface water and 0.52 for ground water (NCIWRD:1999). The
estimated irrigation water requirement for meeting the irrigation
needs of the projected area under foodgrains in the year 2025
works out to 507, 558 and 600 BCM respectively for the three
demand /production scenarios formulated for foodgrains .

3.1.9 Estimated Increases in Irrigated Area under
Non-Foodgrains

An analysis of the past data on allocation of increases in the
availability of gross irrigated area between foodgrains and non-
foodgrains suggest that over the years, increases in availability
of GIA have been accompanied by increases in GIA under
foodgrains as well as non-foodgrains. In fact the ratio of GIA
under non-foodgrains to GIA under foodgrains has been rising
consistently from about 0.27 in 1970-71 to about 0.44 in more
recent years. We, therefore, assume that concurrent with
increases in irrigated area under foodgrains, the area under
non-foodgrains will also rise and the ratio of irrigated area
between non-foodgrains and foodgrain crops will be
maintained at 0.44 in the year 2025. Thus, irrigated area under
non-foodgrain crops in year 2025 is estimated to increase to
between 36-43 mha from the current level of 22 mha.

Making similar assumptions about the relative contribution
of surface and groundwater sources to increases in irrigated
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area under non-foodgrain crops, as in the case of foodgrains,
and similar assumptions about irrigation delta the estimated
demand for irrigation water for non-foodgrains in year 2025
work out to 223, 248 and 267 BCM corresponding to the three
demand scenarios for foodgrains .

3.1.10 Water Availability and Demand for Irrigation Water

The utilisable water resources for the country as a whole have
been estimated at 1086 BCM comprising of 690.3 BCM from
surface water sources and the remaining 395.6 BCM from
groundwater sources. The estimated total demand for irrigation
water for foodgrains and non-foodgrains in the year 2025 work
out to 731, 806 and 867 BCM for the three demand scenarios of
foodgrains (Table 3.2). The total demand for irrigation water

Table 3.2 ‘
Total Demand for Irrigation Water : Year 2025

Year/ Total Irrigated Irrigated Surface Ground Total

Scenario  Irrigated Surface  Ground Water ~ Water ~ Water
Area Water ~ Water ~ Required Required Required
(mha)  (mha)  (mha)  (BCM) (BCM) (BCM)

199495 71 32.5 385 227.5 200.2 427.7
2025

D1 118 65 . 53 455 275.6 730.6
D2 130 72 58 504 301.6 805.6
D3 140 77 63 539 327.6 866.6

works out to between 67 and 80 per cent of the total utilisable
water resources, thus leaving between 219 to 355 BCM for meeting
the demand of other water-using sectors (Table 3.3).

3.1.11 Investment Requirements for Meeting the Projected
Irrigation Water Demand

Having estimated the requirement of irrigated area for meeting
the projected level of foodgrain demand in the year 2025, we
now attempt to provide ‘order of magnitude’ estimates of the
capital cost of creating the required infrastructure to meet the
projected level of demand for irrigation water.
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Table 3.3
Available Water Resources and Demand for Irrigation :
Year 2025 (BCM)

Surface Water ~ Ground Water Total
Total utilisable Water 690.3 395.6 1086
Resources
Demand for Irrigation
Water .
— Scenario D1 455 (66) 275.6 (70) 730.6 (67)
— Scenario D2 504 (73) 301.6 (76) 805.6 (74)
— Scenario D3 539 (78) 327.6 (83) 866.6 (80)
Water Available for
Other Uses
— Scenario D1 235.3 (34) 120 (30) 355.4 (33)
— Scenario D2 186.3 (27) 94 (24) 280.4 (26)
— Scenario D3 151.3 (22) 68 (17) 219.4 (20)

The Planning Commission estimates that the capital cost of
providing irrigation water for one hectare of land through major
and medium sources of irrigation at current prices work out to
Rs. 66,570. Some researchers have, however, questioned the
Planning Commission methodology for estimating the capital
cost of providing irrigation and have argued that the Planning
Commission estimates grossly underestimate the actual cost of
creating this infrastructure. The Central Water Commission is
also of the opinion that these figures underestimate the actual
cost of development of new water resources. Notwithstanding
the merits of the different estimates available, and recognising
the need for a fresh look at the estimates, we have used the
Planning Commission estimates for the present exercise.

In contrast to the high costs associated with providing
irrigation through major and medium sources of irrigation, the
cost of providing water through minor sources of irrigation—
tubewells—is relatively much less. The average capital cost of
providing irrigation through groundwater sources for the
present exercise has been taken, at a conservative level, to be
Rs. 20,000 per hectare. This estimate, however, does not include
the implications in terms of requirement of electricity for
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pumping groundwater and associated cost of supplying
electricity for running the tubewells.

The capital cost of creating the required irrigation .
infrastructure for meeting the irrigation water requirement has
been estimated under three demand scenarios for foodgrains.
The estimates obtained suggest that huge investments of the
order of Rs. 1268 to Rs. 1764 billion will need to be made to
achieve food security in year 2025. The total investments
required for bringing the projected food and non-foodgrains
area under irrigation would be of the order of Rs. 1821 to Rs
2560 billion.

3.1.12 Irrigation Investments : Towards Financial
Viability and Sustainability

The huge financial investments needed for expansion of
irrigation to meet the desired level of food production calls for
stricter financial discipline and reforms in the management of
irrigation services. The current financial crisis of the irrigation
sector is attributable to and characterised by inadequate
budgetary allocations, low irrigation water rates and their poor
recovery, inadequate maintenance of irrigation works, meagre
financial resources available for O & M, highly subsidised
electricity for irrigation pumping, absence of any groundwater
extraction charges, etc. To a large extent they can be attributed .
to inefficient management of irrigation works, overstaffing in
irrigation departments, lack of well developed institutions and
lack of involvement of beneficiaries in the management of
irrigation works.

The ‘business as usual’ scenario of the irrigation sector,
characterised by the above mentioned financial and
management maladies, if allowed to continue, will add to the
already severe financial crisis and make the perceived financial
investment financially unviable and unsustainable. Sustaining
the huge investment envisaged for the irrigation sector would
require moving towards an ‘improved management’ scenario
incorporating improvements in the management of finances
and operations of the irrigation services. Improved financial
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management of irrigation sector involves initiating steps
towards rationalisation of water rates to fully recover O & M
expenses from the beneficiaries, increasing electricity rates to
a level that each fully recover O & M costs and at least 50 per
cent of the capital cost, introduction of groundwater extraction
charges, etc. (Table 3.4). Concurrent with steps to enforce
financial discipline, institutional reforms will need to be
initiated for better management of irrigation water. These
reforms, though a significant improvement over the current
state of affairs, fall short of the goal of attaining a ‘sustainable
water world’. Thus, they need to be extended further to
increase irrigation charges to cover, apart from full O & M
costs, at least 50 per cent of the capital cost as well. The
electricity pricing for irrigation pumping should be raised to
recover the full capital and operating costs and the
groundwater extraction charges should be further increased.
These financial reforms have to be supplemented by
institutional reforms including decentralisation of government
agencies associated with the management of water and transfer
of irrigation management to farmers through formation of
Water Users Associations (WUAs). In the absence of these
minimum reforms, sustaining the level of investment
envisaged for irrigation development may not be feasible.

Table 3.4
Sustaining Irrigation Investment : The Alternative Scenarios
Business as Usual Improved Management  Sustainable Water World
No Change in Surface Irrigation Charges Irrigation Charges Cover
Water Rates Cover O & M Costs 0é& M Costs and 50 per cent
~ of Capital Cost

No Change in Price ~ Cover 100 per cent Full Capital Costs Recovery
of Electricity O & M Costs Plus plus Full O & M Costs

50 per cent

Capital Costs
No Groundwater Nominal Charges Stepped up Charges
Extraction Charges
No Institutional Some Institutional Stepped up Reforms

Reforms Reforms
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3.2 LIVELIHOOD SECURITY

3.2.1 Implications for Employment

Investments in irrigation provide huge direct and indirect
employment opportunities. While the direct employment
opportunities are opened up by the construction of these
works, the indirect employment opportunities of a recurring
nature are created through improvements in crop husbandry
‘brought about by the conversion of rainfed areas into irrigated
areas. Some irrigation projects and their implications for
employment are discussed below:

(i) Construction and Maintenance of Irrigation Works

The development of water resources for irrigation provide
increased employment opportunities on account of (a)
development of surface and groundwater; (b) land formation
for irrigated agriculture; and (c) operation and maintenance
of irrigation works. While (a) and (b) above, being one time
operation, provide direct employment opportunities only for
the duration of the work, (c) provides employment
opportunities on a continuing basis.

The National Commission on Agriculture (NCA) has
estimated that on an average it requires 1.2 man years on
construction to provide irrigation to an area of one hectare. The
same norm applies to the development of surface water and
groundwater. The ratio of skilled to unskilled labour in the
construction of irrigation projects has been worked out to be
30:70. On the basis of these norms the irrigation works
construction activity is expected to provide employment of the
order of between 42 to 61 million man years, depending upon
the extent of expansion in irrigated area, by the year 2025. Of
this, between 13 to 18 million man years of employment could
be that of skilled labour while the remaining 29 to 43 million
man years will be for unskilled labour.

Apart from construction activity of irrigation works,
complementary land formation works, comprising of
construction of water courses, field drains and access roads,
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and land leveling and shaping will need to be taken up. The
employment potential of these works has been estimated to be
about half of that of providing irrigation facilities in the same
area. Depending upon the level of expansion in the availability
of irrigation, land formation activity is likely to provide
employment of the order of between 21 to 31 million manyears
by the year 2025. In addition, lining of water courses to
minimise seepage losses is also expected to provide
considerable employment. The employment generation for this
activity has been estimated at one man year for 10 hectares of
new irrigated areas. This activity is thus likely to generate
between 3.5 to 5.2 million man years of employment.

The operation and maintenance of an irrigation system
provides employment on a continuing basis. The available
estimates suggest that about 10 persons are employed per
thousand hectares of irrigated area in a year. The ratio of skilled
to unskilled labour is 40:60. The operation and maintenance
of irrigation network is thus likely to generate employment of
the order of 0.24 to 0.33 million manyears per year on a
continuing basis after the project construction work is
completed. Of this employment generated, between 0.10 to 0.14
million manyears of employment will be for skilled labour
while the remaining between 0.14 to 0.19 will be for unskilled
labour. Unlike the employment generated in construction,
which is a one-time employment, employment in operation and
maintenance of irrigation works will be available on a
perpetual basis.

(ii) Improvements in Crop Husbandry

The introduction of irrigation in an area substantially alters the
crop husbandry scenario and enhances the labour requirement
as compared to crops grown under dry or rainfed conditions.
The additional labour becomes necessary for irrigating the
crop, better field preparation, more extensive weeding,
application of fertilisers and pesticides and for harvesting the
increased produce on account of higher crop yields, its
marketing, etc. Also, the total cropped area available, increases
because of higher cropping intensity in irrigated areas. Since
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these changes in cultivating conditions occur primarily as a
result of the availability of irrigation, the difference in labour
use under irrigated and rainfed conditions can be attributed
principally to irrigation.

Taking into account the llkely pace of mechanisation in
agricultural operations and the associated skilled labour that
this will entail, it has been estimated that on an average 125
mandays per hectare are required for irrigated areas as
compared to 80 mandays for rainfed areas. The conversion of
rainfed to irrigated conditions thus creates an additional
employment of 45 mandays per cropped hectare. The
envisaged investments in irrigation and the consequent
conversion of rainfed areas into irrigated areas is thus likely
to generate additional annual employment of the order of
between 5.8 to 8.5 million manyears per year (Table 3.5).

Apart from conversion of rainfed to irrigated areas, some
improvements in crop husbandry and technological changes
are also likely to take place in the rainfed areas. It has been
estimated that these improvements will increase the level of
“employment in rainfed areas by about 16 mandays per hectare.
Such improvements in crop husbandry in dry areas is thus
likely to increase employment by between 3.1 to 4.0 million
manyears per year. '

The changes in crop husbandry activities also has
implications for the livestock sector, in that they are likely to
intensify the level of livestock activity. The increased livestock
activity also offers enormous employment opportunities. Due,
however, to lack of empirical evidence on the nature and
magnitude of employment generating effects that the
interaction between these two activities may cause, estimates
of employment effects, though recognised, have not been
attempted (Table 3.6).

(iii) Other Employment Effects

Development of irrigation, apart from providing additional
employment in construction and through improvements in
crop husbandry, forges inter-sectoral and inter-regional
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Table 3.5
Estimated Employment Effects of Additional Irrigation :
Construction and Maintenance of Irrigation Works

2025 2025 2025
Scenario D1 Scenario D2 Scenario D3
Addition to NIA (mha) 349 43.7 51.2
Employment Generated
(Million Manyears)
Construction
— Total 41.9 525 61.4
— Skilled 12.6 15.8 18.4
— Unskilled 29.3 36.7 43.0
Land Formation
— Total 21.0 26.3 30.7
— Skilled . 6.3 7.9 9.2
— Unskilled 14.7 18.4 21.5
Lining of Water Courses
(Total Unskilled) 3.5 44 5.2
O&M for Surface Water
Sources/ Year
— Total . 0.24 0.29 0.33
— Skilled 0.10 0.12 0.14
— Unskilled 0.14 017 0.19
Table 3.6

Estimated Employment Effects of Additional Irrigation:
Improvements in Crop Husbandry

2025 2025 2025

Scenario D1 Scenario D2 Scenario D3

Additional GIA (mha) 47 59 69

Total Rainfed GCA (mha) 92 80 70

Employment Generated

(Million Manyears/ Year) ~

— From Additional GIA 5.8 7.3 8.5

— From Rainfed Areas 4.0 3.5 EN

— Total 9.8 10.8 11.6
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linkages through output growth and income flows. It has been
estimated that irrigation-induced incremental agricultural
output valed at Rs. 100 generates Rs. 105 worth of additional
output in manufacturing, and Rs. 114 in the tertiary sector,
implying an overall non-farm output multiplier of 2.19 (Hazell
and Haggblade:1990). This increased activity in other sectors
on account of changes in the agriculture sector induced by
changes in the irrigation scene have the potential of creating
additional employment in these sectors. In addition, sporting
and tourism activities, that are likely to increase as a result of
increased water resource development, will also generate
additional employment.

3.2.2 Impact on Marketed Surplus and Foodgrain Prices

The conversion of rainfed areas to irrigated areas, apart from
increasing foodgrain production, is also likely to convert a large
" number of hitherto subsistence farmers into farmers that
produce a net surplus of foodgrains. This surplus foodgrain is
expected to enter the markets thereby resulting in substantially
increased availability of foodgrains. The increased marketable
surplus in turn is expected to keep the market prices under
check and make foodgrain available at affordable prices in rural
and urban areas.

3.2.3 Impact on Poverty

The inverse relationship between availability of irrigation and
incidence of poverty has been demonstrated by a number of
researchers (Rao ef al.: 1988; Saleth:1997; Bhatia: 1998). It has
been found that irrigation is positively associated with the level
of per capita consumption expenditure and the proportion of
people above the poverty line. The inverse relationship works
essentially through the lowering of food prices, as a result of
increased production facilitated by the availability of irrigation,
which in turn has the effect of increasing the real wages.
Expansion of irrigation on such a massive scale is thus likely
to contribute significantly to a reduction in the incidence of
poverty.
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3.2.4 Impact on Income Distribution

The extension of irrigation and the consequent changes in
~ cropping pattern and the increases in crop yields will lead to
increases in the income of farming households. It is, however,
difficult to assess whether such increases in incomes will
improve or worsen the farm income distribution pattern across
farms of different sizes under different cultivating conditions.
While on-farm benefits from a unit of irrigated area need not
necessarily rise with the size of the farm, however, due to
possible differences in the use of complementary inputs, such
as fertilisers, on different sizes of the farms the benefits from
each hectare of irrigated area may increase with the size of the
farm. Some available evidence on the introduction of public
canal irrigation suggest that availability of irrigation water may
lead to a widening of absolute income differentials in the farm
sector (Dhawan: 1984). The income differentials between small
and big farmers narrow down only in a relative sense, that is,
in terms of per cent increase in per capita incomes. Thus, while
the rich become richer the poor become less poorer, yet their
material standards of living, wealth, etc., become more
iniquitous than before. Effective intervention through
differential policies directed in favour of small farmers could
possibly serve the purpose of reducing relative income
differentials in the farm sector, to some extent

3.2.5 Development of Aquaculture

The availability of irrigation water on such an extensive scale
offers widespread opportunities for fresh water aquaculture in
conjunction with irrigated agriculture. The practice of
aquaculture, besides providing employment, has the potential
of substantially raising the farm income. It has been reported
that annual average fish production per hectare is around 1642
kg. (Srivastava et al.: 1993). The direct annual aver ago
employment from pond operations has been estimated at 15

mandays/ha Since women perform a large number nf
operations in the aquaculture production process, aquaculture
offers good scope for employment of women. This employment
effect of aquaculture will be much larger if one were to take
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into account other pond related indirect employment in
activities such as pond improvement, pond construction, seed,
feed and manure supply, transport, processing and marketing.
The all-India average net income per hectare from acquaculture
is around Rs. 8000 per hectare (at 1988-89 prices). Widespread
promotion of aquaculture will, however, require all round
support in terms of input availability and supply, credit and
marketing of output.

3.3 WATER FOR HEALTH SECURITY
3.3.1 Diseases Associated with Water

Most of the disease agents that contaminate water and food
are biological and originate from animal or human faeces. They
include bacteria, viruses, protozoa, and helminths. They are
ingested with water or food or conveyed to the mouth by
contaminated fingers. Once ingested, most of them multiply
in the alimentary tract and are excreted with faeces. Without
proper sanitation, they contaminate other water bodies, from
where they can again infect other people.

Diseases associated with water can be divided into four
groups: water-borne, water-washed, water-based and water-
related (WHO: 1992). Water-borne diseases arise from the
contamination of water by human or animal faeces or urine
infected by pathogenic viruses or bacteria, which are directly
transmitted when the water is drunk or used in the preparation
of food (e.g. cholera, diarrhoea). Water-washed diseases are due
to indirect infection arising from lack of personal hygiene (e.g.

- trachoma). Specifically, these diseases are caused by scarcity
and inaccessibility of water which make washing and personal
cleanliness difficult and infrequent. All water-borne diseases
are also water-washed diseases. Water-based diseases are

. caused by ingestion of intermediate host or penetration of wet
skin (e.g. schistosomiasis, dracunculiasis). Water-related
diseases are caused by insect vectors (e.g. malaria, philarisis,
japanese encephalitis).

Water-borne diseases are the largest single category of
communicable diseases contributing to infant mortality in
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developing countries, and second only to tuberculosis in
contributing to adult mortality (WHO: 1992). Among these
diseases, diarrhoea is one of the most pressing health problems
in developing countries. Among the water-based and water-
related diseases, schistosomiasis, drancunculiasis, lymphatic
filariasis, and onchocerciasis cause high degree of debilitation in
human populations. Of these diseases one that has assumed
serious proportions is malaria. The spread of this disease has been
facilitated by the extension of perennial irrigation agriculture. The
presence of large bodies of water in the vicinity of human
dwellings increases the likelihood of infection.

Prevention of water-borne and water-based diseases
necessitate an improvement in water quality, while
prevention of water-washed diseases require an increase in
the availability of safe water. For prevention of water-related
diseases, better management of surface water is needed,
supplemented by other precautionary measures such as control
of mosquitoes. '

Though not much data are available on the incidence of
diseases associated with water in India, the available
information does clearly indicate that such diseases are
widespread and prominent. The diseases commonly caused by
contaminated water are diarrhoea, trachoma, intestinal worms,
hepatitis, etc. About 21 per cent of all communicable diseases
in India (11.5 per cent of all diseases) are water-borne diseases
(GOI: 19993, p. 191). According to one estimate, nearly 73
- million working mandays are lost every year owing to people
falling ill due to water-borne diseases (VHAIL: 1997). Diarrhoea,
which is the most prevalent water-borne disease, is responsible
for 25-30 per cent of deaths in children below five years of age
(VHAL: 1997). Also, epidemics of infectious hepatitis (jaundice),
food poisoning and typhoid fever are a common occurrence.
In addition, there are water-related vector-borne diseases of
which malaria is the most prominent. The number of malaria
cases in India has ranged from 6.47 million cases and 99 dcaths
in 1976 to 2.02 million cases and 353 deaths in 1990. In 1995,
there were 2.8 million cases and 1061 deaths.
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3.3.2 Need for Safe Water and Sanitation

Safe and sufficient water supplies coupled with adequate
sanitation would greatly reduce infant and child mortality and
prevent a quarter of all diarrhoeal episodes (Esrey et al.: 1990).
Increasing the supply of pure water would greatly reduce the
incidence of water-washed diseases, and improved sanitation
would disrupt the cycle by which the agents of many water-
borne and water-based diseases are transmitted to water, food
and soil (WHO: 1992). Surveying the literature on the effect of
water and sanitation on health, Anderson and Cavendish (1992)
come to the conclusion that the provision of improved water
supply and sanitation can greatly improve household health,
subject to two conditions: first the water made available to
household by the projects need to be of the desired quantity
and quality; and second, the improvements in health are
achieved more consistently when adequate supplies of pure
water and sanitation are jointly provided, together with
improvements in hygiene. A more recent survey of the
literature by Hoddinott (1997) comes to more or less the same
conclusion—household sanitation, hygiene practices, and
improvement in quality and quantity of water supplied are
essential requirements for improving people’s health. It needs
to be noted that improvement in only one of these aspects is
unlikely to lead to a large reduction in morbidity. Rather, it is
- the integration all these aspects that would be most effectlve
(Webb and Iskandarani: 1998).

According to WHO's assessmerit, improvements in water
supply and sanitation can result in 80 to 100 per cent reduction
in morbidity in cholera, typhoid, and druncunculisis.
Improvements in these areas are expected to reduce morbidity
by 60 to 70 per cent in cases of trachoma and shistosomiasis
and by 40 to 50 per cent in diseases such as paratyphoid,
bacillary, disentery, amoebic disentery, gastroenteritis and
diarrhoea (WHO: 1992).

Applying multiple regression analysis to cross-country
data, Anderson and Cavendish (1992) have shown that
improvements in water supply and sanitation have a
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significant effect on infant mortality. The elasticity of infant
mortality rate is found to be -0.35, which indicates that if there
is a ten per cent increase in the proportion of the population
with access to safe water and adequate sanitation, the infant
mortality rate will go down by 3.5 per cent.

Figure 1 presents statistical evidence to indicate an inverse
relationship between the extent of water supply coverage and
morbidity in rural areas in major Indian states, bringing out
thereby the significance of safe water supply for reducing
water-borne diseases. The rates of morbidity (all diseases) in
rural areas (for 1993) for 15 major states have been taken from
the study of Gumber (1997). Data on habitations/villages
covered with safe water supply (for 1995) have been taken
from VHAI (1997). In the graph, water supply coverage is
defined as the proportion of habitations/villages covered
with safe water supply (partially covered ones are given a
weight of 0.5). The correlation coefficient between the rate of
morbidity and the percentage of habitations/villages covered
with safe water is -0.53, which is statistically significant. This
clearly shows that improvements in water supply lead to
better health.

The same picture emerges when an inter-state comparison
of morbidity is made relating it to the percentage of
population covered with safe water (taken from the study of

Figure 1
Water Supply and Morbidity: Rural India
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Mathur: 1998). The comparison reveals that the morbidity rate
is relatively lower for those states which have a relatively
higher coverage of the population with safe water. In the
bottom five states in terms of acess to safe water, the average
rate of morbidity is 1622 in rural areas and 1577 in urban areas
(per 10,000 population per year). In the top five states, on the
other hand, the average rate of morbidity is 1138 in rural areas
and 1176 in urban areas. This is again indicative of a
significant favourable effect of improvements in water supply
on people’s health in India.

3.3.3 Water Supply and Sanitation in India-

(i) Current Status

Urban water supply and sanitation was accorded due
importance from the First to the Fifth Five-Year Plan. The
outlay on urban water supply and sanitation increased from
Rs 0.43 billion (1.28 per cent of the total public sector outlay)
in the First Plan, to Rs 5.49 billion (1.40 per cent) in the Fifth
Plan. With the introduction of the Sixth Plan the priority has
gradually shifted from water supply and sanitation in urban
areas to that in the rural areas. The outlay for rural water
supply and sanitation increased from Rs 4.81 billion (1.22 per
cent of total public sector outlay) in the Fifth Plan to Rs 107.29
billion (2.47 per cent) in the Eighth Plan. The outlay for urban
water supply and sanitation was Rs 59.8 billion in the Eighth
Plan (Shukla and Sethuraman: 1999).

The Eighth Plan had sought to increase the coverage of
(a) urban population with access to safe drinking water to 94
per cent as against 84 per cent under the Seventh Plan, and
(b) urban sanitation from 48 per cent to 69 per cent. The coverage
of urban population for drinking water and sanitation, however,
could not be raised as planned due to a rapid increase in urban
population and inadequate plan outlay (caused by a shift in the
priority from urban to rural sector) (GOIL: 1996a).

Although the Rural Water Supply Programme and the
Minimum Needs Programme were started during the mid-
1970s, the Rural Sanitation Programme was initiated only in
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the Seventh Plan (1985-90). From 1985-86 to the end of the
Eighth Plan (1992-97), a total allocation of Rs. 3.0 billion was
made under the Central Rural Sanitation Programme. During
the same period, Rs. 4.1 billion was allocated under the
Minimum Needs Programme (VHAI: 1997). Of the total plan
outlay for rural water supply and sanitation under the Eighth
Plan, Rs. 101 billion was for water supply and Rs. 7 billion for
sanitation. This reveals that plan outlay for rural sanitation has
been meagre as compared to that for rural water supply.

Thanks to the investments made in water supply and
sanitation under the various Five-Year Plans, considerable
progress has been made in this area. Water supply coverage in
rural areas has increased from 30.9 per cent in 1981 to 86.7 per
cent in 1997. The coverage in urban areas has increased from
77.8 per cent to 90.6 per cent during the same period. Similarly,
there has been a marked increase in coverage of sanitation in
~urban areas from 26.9 per cent in 1981 to 49.3 per cent in 1997.
However, in respect of rural sanitation, the coverage (according
to available figures) has remained very low, though it has been
increasing during the 1990s. It needs to be pointed out here that
the reported official figures on population covered by adequate
sanitation facilities in rural areas, shown in the table, relate to
only the achievements made through the efforts of the
government under certain programmes. While the official
figures indicate that only about 6 per cent of the rural population
has access to sanitation facilities, the actual coverage is probably
much higher. The Ninth Plan document notes that the
population coverage by sanitary latrines has increased from 11
per cent to about 16 per cent during the Eighth Plan.

There is considerable variation among the states in regard
to the coverage of population by safe water supply and
sanitation. The achievements in terms of water supply coverage
are relatively high (about 70 per cent or higher) in Gujarat,
Haryana, Karnatka, Maharashtra, Punjab and West Bengal, and
relatively poor (below 40 per cent) in Kerala and Orissa
(Mathur: 1998). There are similar differences in the coverage
in respect of sanitation facilities. A survey undertaken by the
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National Sample Survey Organisation indicates that the
coverage of the population for rural sanitation is relatively low
in Bihar and Madhya Pradesh and relatively high in Assam
(VHAL 1997).

In this context, it may be mentioned that the Indian
Constitution assigns the responsibility for domestic water
supply to state governments. There are differences both within
and between states regarding the institutional responsibility .
for rural and urban water supply. While rural water supply is
the responsibility of public works department of the ministries
concerned with rural development, the Zila Parishads and
Panchayats (local bodies operating at a local level) participate
in the provision of water supply and management of rural
water works (mainly handpumps; also piped water schemes).
The financing of rural water supply is mostly done by
budgetary sources. On a small scale, some external agencies
such as the UNICEF have supported rural water supply
projects (Mathur: 1998).

The responsibility for urban water supply is fragmented
between different agencies which include, besides the public
health engineering departments of the state governments, state-
level parastatal agencies such as water supply and sewerage
or drainage boards, city-level water supply and sewerage
boards, and local governments. The financing of urban water
supply is done by budgetary sources, finances provided by
institutions such as the Life Insurance Corporation of India
(LIC) and Housing and Urban Development Corporation
(HUDCO) and finance provided by external agencies such as
the World Bank (Mathur: 1998).

Expenditure on water supply, sewerage and sanitation as a
percentage of total expenditure varies significantly among
states. According to a study by Mathur (1998) on this subject,
it is found that in 1993-94 the relevant ratio was less than 1.5
per cent in Karnataka, Punjab, Uttar Pradesh, and West Bengal,
and more than 3 per cent in Madhya Pradesh, Rajasthan and
Tamil Nadu. For the aggregate of the 14 states covered in the
study, the share of expenditure on water supply, sewerage and -
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sanitation in total public expenditure during this period was
2.1 per cent.

Having discussed briefly the current status of water
supply and sanitation in India, it would be useful to make a
comparison with other countries of Asia. In terms of water
supply in both urban and rural areas, India compares well
with other Asian countries. However, in terms of sanitation
facilities in urban areas, India’s performance is inferior to
some of the other Asian countries, though the gap is not
large. It is in respect of sanitation facilities in rural areas that
India’s achievements have been poor. This basically reflects
the fact that rural sanitation has remained largely neglected
in the Indian plans. It is only from the Seventh Plan that
some investments have been made for this purpose. But the
amount allocated has been rather small as compared to the
requirements.

Creation of the required irrigation infrastructure, apart
from contributing to the increased crop yields and providing
food security for the ever-increasing population, will also
help provide livelihood security to a large section of the
increasing population. Investments in irrigation have the
potential of creating massive job opportunities in
construction of irrigation projects and, once irrigation water
is made available, through improved crop hu«lmnd:y
Improvements in the irrigation and agriculture scenario may
induce investments in related activities such as aquaculture,
which also has the potential for providing substantial
employment opportunities. Through strong multiplier effects
these changes will encourage investments in secondary and
tertiary sectors as well. These improvements will help raise
the level of income of rural households and contribute
towards reduction in migration from rural to urban areas.
The increases in agricultural production and increased
marketed surplus may cause lowering of foodgrain prices in
both rural and urban areas. This will help reduce the
incidence of poverty. In the following paras we discuss in
brief some of these possible implications of changes in the
irrigation and agricultural scene for livelihood security.






