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INDIA’S WATER ECONOMY
Bracing for a Turbulent Future

India faces an unsure water future. Unless fresh policies are adopted and implemented to make water
development and management sustainable, India will have neither the means to maintain and build
new infrastructure, nor the water required for its survival.

This report focuses on two basic issues—the major water-related challenges facing India, and the critical
measures required to address them. It calls for a reinvigorated set of public water institutions to sustain
water development and management in India. The study:

examines the evolution of water management in India

describes the achievements of the past

analyses the challenges ahead

suggests ways of evolving a sustainable water management system

Drawing heavily on background documents by eminent Indian practitioners and policy analysts,
it explores various options of managing the transition from past practices in a principled and
pragmatic manner.

The report will be essential for practitioners in the fields of water management, development, and
economics. It may prove useful for policymakers, government agencies, NGOs, journalists, and general
readers interested in India’s water economy.

John Briscoe is currently World Bank Country Director for Brazil. Previously, he was Senior Water
Advisor with responsibility for the Bank’s water portfolio both globally and in South Asia.

R.P.S. Malik currently works with the Agricultural Economics Research Centre, University of Delhi. He

has written extensively on water-related issues. Earlier, he worked for The World Bank, World Resources
Institute, and Afro-Asian Rural Reconstruction Organization.
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PREFACE

This report was motivated by two ideas. First, an important element of the World Bank’s 2003 Water
Resources Strategy was to translate the general principles governing Bank engagement in the water
sector into ‘Country Water Resource Assistance Strategies’ which were tailored to the requirements of
specific countries. Second, the 2004 World Bank Country Assistance Strategy (CAS) for India signaled
amajor increase in Bank lending for water (including water resources, irrigation, water, sanitation, and
hydropower).

In discussions with the Ministry of Water Resources and the Planning Commission of the Government
of India, it was agreed that the Bank would undertake a study of the strategic challenges facing the water
sector in India, and provide more specificity than the CAS on what the ‘trademark’ ideas would be for
the Bank’s lending and non-lending activities in India.

The Bank commissioned the following background papers by prominent Indian practitioners and
policy analysts:

e The evolution of national policies and programs (Mr. A.D. Mohile, former Chair, Central Water
Commission)

e The evolution of water development and management: the perspective of the Planning Commis-
sion (Mr. A Sekhar, Adviser, Planning Commission)

e The evolution and performance of World Bank work on water in India (Dr. R.P.S. Malik,
University of Delhi)

e Water and growth (Professor Ramesh Bhatia, Institute of Economic Growth, University of Delhi)
e Water and poverty (Dr. R.P.S. Malik, University of Delhi)

e Water and environmental sustainability (Mr. George Varughese, Development Alternatives)

e Water and energy (Professor Ramesh Bhatia, Institute of Economic Growth, University of Delhi)
e Pricing and financing (Professor Sebastian Morris, Indian Institute of Management Ahmedabad)

e Water rights and entitlements (Dr. Maria Saleth, International Water Management Institute,
Colombo)

e Accountableinstitutions (Dr. Tushaar Shah, International Institute of Water Management, Anand)
e Moving to scale (Dr. Nirmal Mohanty, Infrastructure Finance Development Corporation)

e The political economy of change (Professor V.S. Vyas, Institute of Development Studies, Jaipur)



preface L

The process included a number of consultations. In a Bank-hosted multi-stakeholder consultation in
August 2004, the idea of the study was presented, and inputs on substance and process were made by
about 50 individuals from the Union Government, Planning Commission, state governments, the private
sector, financial institutions, urban water supply utilities, NGOs, academics, professional associations,
chambers of industry, bilateral and multilateral aid agencies, and UN agencies. The same individuals
were invited to a final consultation on the draft report, held in New Delhi in October 2005. Drafts of
the main ideas of the report were also discussed at seminars held by the Confederation of Indian Industry,
the Federation of Indian Chambers of Commerce and Industry, the World Wildlife Fund, the International
Water Management Institute (IWMI), and the Planning Commission of the Government of India.

In January 2005, the Ministry of Water Resources hosted a major consultation on ‘Challenges for
Water Development and Management in India and Future Strategies’, which was addressed by the
Ministers and Secretaries of Finance and Water Resources, the Member for Water and Power of the
Planning Commission, and the World Bank Country Director for India. The focus of the consultation was
on the emerging themes from the Bank’s study, the views of the Union and state governments, and the
implications for World Bank involvement in water in India.

Xiv



EXECUTIVE SUMMARY

India faces a turbulent water future. The current
water developmentand management system is not
sustainable: unless dramatic changes are made—
and made soon—in the way in which government
manages water, India will have neither the cash to
maintain and build new infrastructure, nor the
water required for the economy and for people.

This Reportexamines the evolution of the man-
agement of India’s waters, describes the achieve-
ments of the past, and the looming set of challenges.
The Report suggests what changes should be con-
sidered and how to manage the transition from
‘the ways of the past’ to ‘the ways of the future’ in
a principled but pragmatic manner. It draws
heavily on a set of 12 background documents by
eminent Indian practitioners and policy analysts,
and addresses two basic questions:

e Whatare the major water development and
management challenges facing India?

 What are the critical measures to be taken
to address these?

India has a highly seasonal pattern of rainfall,
with 50 percent of pre-
cipitation falling in
just 15 days and over
90 percent of river
flowsinjust4 months.
Throughout history,
people have adapted to this variability by either
living along river banks or by careful husbanding
and management of water. Until the 19th century,
most of this management was at the community
level, relying on a plethora of imaginative and
then-effective methods for harvesting rainwater in
tanks and small underground storages.

Much human ingenuity
is required to sustain
life and society in
India’s highly variable
climate

Over the past 150
years, India has
made large invest-
ments in large-scale
water infrastructure,
much of which brings water to previously water-
scarce areas. This has resulted in a dramatic eco-
nomic shift, with once-arid areas becoming the
centers of economic growth, while the historically
well-watered areas have seen much slower progress.
For the most part, the results of this ‘hydraulic
infrastructure platform’ have been spectacular both
nationally (through the production of foodgrains
and electricity, for example) and regionally (where
such projects have generated large direct and
equally large indirect economic benefits). The poor
have benefited hugely from such investments. The
incidence of poverty in irrigated districts is one-
third of that in unirrigated districts.

India has reaped great
benefits from its
investments in water
infrastructure

Thereareregions of India that can benefitgreatly
from increased in-
vestmentin water in-
frastructure, of all
scales. India can still store only relatively small
guantities of its fickle rainfall. Whereas arid rich
countries (such as the United States and Australia)
have built over 5000 cubic meters of water storage
per capita, and middle-income countries like South
Africa, Mexico, Morocco, and China can store
about 1000 cubic meters per capita, India’s dams
can store only 200 cubic meters per person. India
canstore only about 30 days of rainfall, compared
to 900 days in major river basins in arid areas of
developed countries. A compounding factor is that
there is every indication that the need for storage
will grow because global climate change is going
to have major impacts in India—there is likely to

India needs a lot more
water infrastructure




Executive Summary

be rapid glacial melting in coming decades in the
western Himalayas, and increased variability of
rainfall in large parts of the subcontinent.

A review of India’s hydropower infrastructure
reveals a similar picture: whereas industrialized
countries harness over 80 percent of their economi-
cally-viable hydropower potential, in India the
figure is only 20 percent, despite the fact that the
Indian electricity system is in desperate need of
peaking power and despite the fact that Hima-
layan hydropower sites are, from social and envi-
ronmental perspectives, among the most benignin
the world. Especially in the water-rich northeast of
the country, water can be transformed from a curse
to a blessing only if major investments are made
in water infrastructure (in conjunction with ‘soft’
adaptive measures for living more intelligently
with floods). Recognizing this, the Prime Minister
has recently called for the establishment of ‘a TVA
(Tennessee Valley Authority) for the Brahmaputra’,
which would combine major water infrastructure
with modern management approaches to make
water a stimulus for growth. In many parts of the
country there are also substantial returns from
investments in smaller-scale, community-level
water storage infrastructure (such as tanks, check
dams, and local water recharge systems). And there
are massive needs for investment in water supply
systems for growing cities and for underserved
rural populations.

The problems of a developing India, however,
are not limited to providing adequate quantities of
water. Growing populations, cities, and industries
are putting great stress on the aquatic environ-
ment. Many rivers—even very large ones—have
turned into fetid sewers. India’s cities and indus-
tries need to use water more effectively, and there
will have to be massive investments in sewers and
wastewater treatment plants.

Xvi

Global experience
showsthat the returns
toinvestmentsinwa-
ter infrastructure and
management follow
the broad outlines
shown in Figure 1.
During the first, de-
velopment stage, the challenges were predomi-
nantly engineering in nature. In India, Sir Arthur
Cotton and other pioneering engineers were wor-
shipped as saints, and dams became ‘the temples
of modern India’. The very success of this enter-
prise, as in other societies and for other issues,
carried the seeds of its own downfall. As an infra-
structure platform was built, the ‘Type 2" and ‘Type
3’ challenges of maintenance, operation, and man-
agement started to emerge. The uni-functional
(‘build’) and uni-disciplinary (‘engineering’) bu-
reaucracy adopted the command-and-control phi-
losophy of the early decades of independence,
seeing users as subjects rather than partners or
clients. The Indian state water apparatus still shows
little interest in the key issues of the management
stage—participation, incentives, water entitle-
ments, transparency, entry of the private sector,
competition, accountability, financing, and envi-
ronmental quality.

India’s development of
water infrastructure has
not been accompanied
by an improvement in
the governance of water
resources and water
services

Evidence abounds
of the inability of the
state water machinery
to address even the problems of the provision of
public irrigation and water supply services. User
charges are negligible, resulting in lack of ac-
countability and insufficient generation of revenue
even for operations and maintenance. The gap
between tariff and value of irrigation and water
supply services has fueled endemic corruption.
Staffing levels are 10 times international norms,
and most public funds are now spent feeding the

Much of the infrastruc-
ture is crumbling




Figure 1: Rates of return on investment on
infrastructure and management of
water resources

Returns on investment
1

Infrastructure
investments
1

Management
investments

Type 3

Developing —————»  Developed

Source: World Bank, China Country Water Resources
Assistance Strategy 2002.

administrative machinery, not maintaining the
stock of infrastructure or providing services. There
isan enormous backlog of deferred maintenance.
The implicit philosophy has been aptly described?
as ‘Build-Neglect-Rebuild’. This problem is seri-
ous in its own right, but it also means that public
financing is not available for the vital tasks of
providing new irrigation, water supply, and waste-
water infrastructure to serve growing populations
and the unserved poor. Most recentirrigation and
water supply projects assisted by the World Bank,
for example, have not financed new infrastruc-
ture, but the rehabilitation of poorly maintained
systems.

The sector is facing a major financing gap. The
real financial needs
of the sector are
growing—to meet the
costs of rehabilitating the existing stock of infra-
structure and to build new infrastructure. These
needs are amplified by the fact that large propor-
tions of recurrent budgets are spent on personnel,
not on real maintenance, and on electricity, irriga-
tion, and water supply subsidies. On the ‘supply

There is a major
financial resources gap

Executive Summary

side’ there are ultimately only two sources of fi-
nancing—tax revenues and user charges. The bud-
getary allocations to the water sector is falling, as
are payments by users. The netresultisalarge and
growing ‘financial gap’, which can only be met by
a combination of methods which include greater
allocations of budgetary resources, more efficient
use of those resources, and greater contributions
from water users.

This decline in the
quality of public irri-
gation and water sup-
ply services would
normally be expected
to produce social un-
rest and political pressure. But to the (temporary)
rescue of Indian society came a simple and re-
markable transformational technology—the
tubewell. With large areas of India having sub-
stantial and easily-accessible aquifers, people were
able to ignore the inconvenience of poorly func-
tioning public systems and become self-reliant
using groundwater. In many ways, this ‘era of the
individual coping strategies’ has been remarkably
successful.

People have shown
great ingenuity in
‘working around’ a
poorly governed water
system

e Irrigators have either drilled individual
tubewells or relied on others’ tubewells (giv-
ing rise to elaborate informal water mar-
kets). This has happened on a massive scale,
with 20 million tubewells now installed, and
groundwater now accounting for over 50
percent of irrigated area.

e Theurbanmiddle class have learned to make
do with irregular, unpredictable, and often
polluted public water services. They have
developed coping strategies which include
investments in household storage,
purchasing of bottled water for drinking,
installation of household water purification

1 Nirmal Mohanty, ‘Moving to scale’, Background Paper for this Report, 2005.
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systems, purchase of water from vendors,
and, like their rural counterparts, private
wells to tap the groundwater. Although the
costs are high—six times higher than the
average payment to the utility in Delhi, for
example—this works for the middle class.
Around 80 percent of domestic water supply
in India now comes from groundwater.

e The situation of the poor in urban areas is
far worse. They are powerless and therefore
at the end of the line when the inevitable
rationing takes place, and they cannot af-
ford to make the same coping investments
as the middle class. They depend heavily on
water vendors, most of which are, again,
supplied by groundwater, and provide wa-
ter of very high cost.

< Industry, too, has coped by self-providing,
mostly from groundwater. Where aquifers
are either not available or exhausted, in-
dustries resort to very-high cost ‘captive’
alternatives (including reverse osmosis treat-
ment of wastewater and desalination) to keep
their factories running.

In many ways, this private, self-provision strat-
egy has been a suc-
cess, and has
underpinned spec-
tacular gainsin agri-
cultural production
and the rise of thou-
sands of towns and
cities. This has bred
an attitude among many—political leaders, indus-
trialists, irrigators, and common people—that ‘we
have muddled through okay, and we will continue
to muddle through’. This is a dangerous compla-
cency, because it is based on three erroneous as-
sumptions:

Complacency—‘we can
muddle through’—is a
dangerous illusion, in
light of scarcity,
groundwater depletion,
and environmental
degradation

e that there is limitless groundwater;

XViii

e that the environmental debts (including
vanishing wetlands and polluted rivers and
aquifers) do not seriously constrain human
activity; and

< thatthefinancial liabilities inherentin these
systems can continue growing indefinitely.

In already-large and rapidly-growing segments
of the economy and in many of the most productive
regions of the Indian economy, this self- provision
model is no longer sustainable. The National
Commission on Water of 1999 has shown that
overall water balances are precarious, that crisis
situations already exist in a number of basins, and
that by 2050 demands will exceed all available
sources of supply. Already about 15 percent of all
aquifers are in critical condition, a number which
will grow to 60 percent in the next 25 years unless
there ischange. About 15 percent of India’s food is
being produced using non-renewable, ‘mined’,
groundwater. Since aquifer depletion is
concentrated in many of the most populated and
economically productive areas, the potential social
and economic consequences of ‘continued muddling
through’ are huge.

At the same time,
Indian society is
changing in many
profound ways. In-
dustries and cities
(which both require water and produce wastes) are
growing rapidly. Rural life is changing, with more
than half of the people inrural Punjab and Haryana
no longer engaged in agriculture. And agriculture
itself is evolving. In a growing number of areas,
high-value crops are now displacing low-value
foodgrains, farmers are investing heavily in drip
irrigation, and there are even travel agencies spe-
cializing in ‘agro-tourism’, so that farmers can see
how their contemporaries manage with less water
inIsraeland other places. Asincomes rise—100,000
people are joining the middle class every day!—

Changes in demands
and in climate require a
flexible and adaptive
water sector




people are becoming more concerned with envi-
ronmental quality. The net effect is that the de-
mands for and on water resources are changing
substantially, with the effects especially acute in
the high-growth regions, most of which are water-
scarce.

Confronted with this reality of limited supplies,
and growing and changing demands, the need is
obviously for a management framework which
stimulates efficiency and which facilitates volun-
tary transfer of water as societal needs change.
The traditional command-and-control and con-
struction instruments of the Union and State water
bureaucracies address neither of these imperatives.
The economic and social costs of rigidity are
large—a World Bank study of Tamil Nadu, for
example, shows that if a flexible water allocation
system was adopted, the State economy in 2020
would be 20 percent larger than under the current,
rigid, allocation procedures. A central element of
a new approach must be that users have well-
defined entitlements to water. The broader mes-
sages are that the economic ideas of the 1991 eco-
nomic reforms must be drilled down from the
regulatory and financial sectors into the real sec-
tors (including the water sector) if India is to have
sustainable economic growth, and that the role of
the Indian water state must change from that of
builder and controller to creator of an enabling
environment, and facilitator of the actions of water
users, large and small.

Animportant manifestation of the break-down
on the current system
is the growing inci-
dence and severity of
water conflicts—be-
tween states, between cities and farmers, between
industry and villagers, between farmers and the
environment, and within irrigated areas. The state
has generally responded by proposing new supply
schemes (a new dam, a desalination plant, or a

Water conflicts are
becoming endemic at
all levels
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rainwater harvesting scheme) which will ‘solve
the supply problem’. What is becoming increas-
ingly apparent is that in the growing number of
areas where water is already scarce, it is a zero
sum game. These schemes increasingly solve one
person’s problem at the expense of someone ‘down-
stream’. On the more thorny issues where tradeoffs
cannot be avoided, the usual response of the state
water apparatus has been to hope it rains and,
failing that play for time. (‘Passing it to the Su-
preme Court’ has become a standard modus oper-
andi for water matters, where the administration
cannot muster the necessary imagination or politi-
cal will to act.) Where inter-state Tribunal awards
have been made, they have not helped much. They
have taken years to complete, have not followed
global good practice, and have stimulated states
to focus their attention on ‘getting more water next
time’, rather than on effective use of what they
have. The results have been serious economic and
fiscal damage. (For example, 18 percent of
Maharashtra’s fiscal deficit is to pay for the con-
struction of dams whose primary purpose is to lay
claims for water from the Krishna in the next Tri-
bunal Award.) In addition, there are no effective
mechanisms for enforcing awards or preventing
unilateral action or even exit by dissatisfied states.
The lack of modern, fair, and enforceable inter-
state water compacts has also stymied sensible
inter-state ‘win-win’ water cooperation.

Asinall other federal countries, these issues are
complex and political. India has some good mod-
els for proceeding—in its own treaties with
Pakistan on the Indusand Bangladesh onthe Ganga;
and in the experience of other arid federal coun-
tries. Dealing with these issues is the single most
important task facing the Union Ministry of Water
Resources. Recent statements by national political
leaders show growing awareness of the problem.
The Finance Minister has warned about ‘a grow-
ing set of little civil wars over water’, and the
Minister of Water Resources notes wryly that he is
really ‘the Minister of Water Conflicts’.
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India needs a re-invigorated set of public water
institutions, which are built on the following im-
peratives:

e focusing on developing a set of instruments
(including water en-
titlements, contracts
between providers
and users, and pric-
ing) and incentives which govern the use of
water;

Towards a ‘new water
state’ at the Union and
State levels

e stimulating competition in and for the mar-
ket for irrigation, water, and sanitation ser-
vices;

e empowering users by giving them clear, en-
forceable water entitlements;

e ending the culture of secrecy and making
transparency the rule;

e introducing incentive-based, participatory
regulation of services and water resources;

e putting the sector on asound financial foot-
ing;

e investing heavily in the development of a
new generation of multi-disciplinary water
resource professionals;

< making the environment a high priority;

« making local people the first beneficiaries
of major water projects.

India is rapidly approaching the end of an era
inwhich society could ‘get by’ despite the fact that
government (a) has performed poorly where it has
engaged (in service delivery), and (b) has aban-
doned major areas where government engagement
iscritical (such as groundwater management, con-
flict resolution, establishing and managing water
entitlements, and the financing of public goods
such as flood control and wastewater treatment).

XX

There are two main corollaries to this diagno-
sis. First, that a major push is needed—by govern-
ment and by users working together—to bring
abstractions from groundwater in line with re-
charge. While traditional technologies such as
rainwater harvesting and tanks can play an impor-
tant local role, they also create new and addi-
tional demands which often clash with existing
uses, and they sustain the wishful thinking that
supply-side options (both large and small scale)
are what will ‘solve the problem’. The simple fact
is that in many parts of India demand will have to
be brought down to match sustainable supply.
Global experience shows that this difficult and
essential task will require a partnership between
users and government—to form empowered aqui-
fer user associations; to formalize water entitle-
ments which are consistent with the sustainable
yield of the aquifer; to develop transparent infor-
mation and decision support systems. So far the
approach of the water apparatus has been to pro-
mulgate laws and policies, most of which are not
implemented. Here an approach which begins with
acknowledgement of and respect for the private
interests of individual farmers will be far more
successful than approaches which resort to com-
mand and control, or ones which are based on a
communitarian ideal. The longer this adjustment
takes place, the more costly and difficult it
becomes.

Second, the end of the era of massive expansion
in groundwater use is going to demand greater
reliance on surface water supply systems. This is
going to require recuperation of the large stock of
dilapidated infrastructure and large-scale invest-
ment in public infrastructure of all scales (for pro-
vision and distribution of surface water supplies,
but also for treatment of wastewater). And it is
going to require a dramatic transformation in the
way inwhich public water services are provided to
farmers, households, and industries, in which the
watchwords are water entitlement, financial



sustainability, accountability, competition, regu-
lation, and entry of alternatives to government
provision, including cooperatives and the private
sector.

India faces this challenge with many assets and
some liabilities. The assets include citizens, com-
munities, and a private sector who have shown
immense ingenuity and creativity, attributes which
are critical for the new era of water management.
The major liability is a public water sector which
rests on the laurels of an admirable past, butis not
equipped to deal with the central tasks which only
the government can—developing an enabling le-
gal and regulatory framework; putting into place
entitlement and pricing practices which will pro-
vide incentives for efficient, sustainable, and flex-
ible use of water; forming partnerships with
communities for participatory management of riv-
ers and aquifers; providing transparent informa-

Executive Summary

tion for use in managing and monitoring the re-
source and services; stimulating competition
among providers through benchmarking and the
entry of private sector and cooperative providers;
regulating both the resource and services; and fi-
nancing true public goods, such as flood control
and wastewater treatment. Figure 2 provides a
schematic sense of the necessary ‘next stage’ in the
evolution of water management in India.

In the eyes of
many—including
several of the very
experienced Indians
who wrote background papers for this report—the
idea of such a modern, accountable ‘Indian water
system’ is a fantasy, given the dismal performance
of the Indian state on water matters in recent de-
cades and the broader challenges of governance.
Others point to ‘the hollowing out of the Indian

Starting to move from
here to there—the politi-
cal economy of reform

Figure 2: The evolving role of the citizen and the state in water management in India
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state ... the growing middle-class exit from public
services ... and the inability to grapple with the
many long-term challenges facing the country’.?
The glass is, of course, always half empty. But it
is half full too. There are some important signs
that the need for change is being understood, there
are political leaders who are starting to grapple
with these realities, and there are a few states which
are taking the important first steps down this long
and winding road.

India is fortunate, too, in that it is not the first
country in the world to face this (daunting) set of
challenges. The experiences of other countries
suggest that there are a set of ‘rules for reformers’
in undertaking such a transition. These rules
include:

e Initiate reform where there is a powerful
need and demonstrated demand for change.

* |nvolve those affected, and address their
concerns with effective, understandable in-
formation.

e |f everything is a priority, nothing is a pri-
ority—develop a prioritized, sequenced list
of reforms.

e Pick the low-hanging fruit first—nothing
succeeds like success.

e Keepyoureyeontheball—don’t let the best
become the enemy of the good.

e Be aware that there are no silver bullets.
< Don’tthrowthe baby out with the bathwater.

* Treatreformasadialectic, not mechanical,
process.

e Understand that all water is local and each
place is different—one size will not fit all.

e Be patient, persistent, and pragmatic.

e Ensurethat reforms provide returnsto poli-
ticians who are willing to make changes.

In a national
workshop to discuss
this Report, the Min-
istry of Finance de-
scribed what the Government of India expects of
the World Bank in the water sector. The World
Bank is expected to finance projects which couple
high-return investment with reform processes, and
which bring knowledge about international good
practice to bear on the water challenges facing
India. With this guidance, what is it that the World
Bank can do to be a better partner to India on
water?

How the World Bank
might be a more effective
development partner

The India Country Assistance Strategy of 2004
outlines the broad features of Bank involvement
with India over the next 4 years. This includes:

e lending, which will simultaneously address
investments, reforms, and knowledge,
transfer;

e a large increase—see Figure 3—in lending
for water-related sectors (including water re-
sources management, irrigation, hydro-
power, and water supply and sanitation), with
aggregate lending for these sectors setto rise
from $200 million to $800 million a year;

e a willingness to consider financing high-
return infrastructure that can be builtto rea-
sonable social and environmental standards;

e clear ‘guidelines’ for engagement with each
water-related sector.

The CAS is a living document, with elabora-
tions and adjustments emerging as needs and

2 Devesh Kapur, ‘India’s Promise?’, Harvard, July—-August 2005.
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Figure 3: The changing composition
and level of World Bank lending
for water in India
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perceptions evolve. Consistent with the guidance
from the Ministry of Finance, the Bank will focus
more sharply on the institutional reform and glo-
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bal best practice content of Bank-financed activi-
ties. This will mean greater emphasis on ‘instru-
ments’ that stimulate efficiency, accountability,
and flexibility (such as water entitlements, infor-
mation, regulation, competition, and pricing). It
will also mean greater attention to the ‘hidden
groundwater economy’. It will mean more atten-
tion on building capacity in the public sector. It
will mean being ‘principled and pragmatic’, fol-
lowing the ‘rules for reformers’ outlined earlier.

Inits internal workings, the Bank will also give
more explicit attention to ensuring better cross-
sectoral collaboration within the Bank on water
resources and to better integration of the Bank’s
lending and knowledge services—so that there is
more explicit learning from projects, and that
analytic work feeds back into the design of Bank-
financed projects. And the Bank will recruit staff
and consultants who have hands-on knowledge in
translating reform principles into results on the
ground.
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CHAPTER1

THE HUGE ACHIEVEMENTS OF WATER DEVELOPMENT

AND MANAGEMENT IN INDIA

India has a highly seasonal pattern of rainfall,
with 50 percent of precipitation falling in just 15
days and over 90 percent of river flows occurring
in just four months. Throughout history, people
have adapted to this variability by either living
along river banks or by careful husbanding and
management of water. Thousands of minor irriga-
tion tanks were constructed in the 5th century Ap
by the Cheras, Cholas, and Pandyans.® Most of
this management was at the community level,
relying on a plethora of imaginative and then-
effective methods for harvesting rainwater in tanks
and small underground storages. But even in an-
cienttimes, Indiahad constructed some major water
infrastructure. Small storage reservoirs were con-
structed before the Mauryan era around 300 Bc?
and the Grand Anicut across the Cauvery River
was built in the 2nd century Ap. The Western
Yamuna Canal was built in the 14th century Ap.3
During the Mughal era (16th through 19th centu-
ries) large-scale, run-of-the-river schemes and
inundation canals were constructed.

The Era of Large Investments in
Major Infrastructure

With British rule came the systematic and large-
scale development of water infrastructure in India.

As analyzed in Deepak Lal’s economic history of
India,* the British understood that the marginal
returns to water development were higher in re-
gions of relatively low rainfall than in the higher
rainfall areas, and thus emphasized hydraulic works
which would ‘make the deserts bloom’.®> The re-
sults were spectacular. The GodavariBarrage, built
in the mid-19th century, transformed the famine-
wracked districts of the Godavari Delta into a
granary (and the builder of the Barrage, Sir Arthur
Cotton, into a saint whose image is revered
throughout coastal Andhra Pradesh—Figure 1.1).
And the Periyar Dam, a major turn-of-the-century
inter-basin transfer scheme which sustains agricul-
tural productivity in the Vaigai Basin in Tamil
Nadu to this day, brought similar fame to another
British engineer, the equally-evocatively named
Colonel John Pennyquick (Figure 1.1, too.) ‘In re-
cent years, portraits and statues featuring
Pennyquick’s ramrod posture ... have rapidly
proliferated throughout the region, lending a rather
surprising tint to a Tamil monumental landscape
peopled otherwise by film stars and political lead-
ers ... Pennyquick (is venerated) as the very sym-
bol of attentive and effective government’.®

After Independence, the Government of India
gave high priority to the construction of major

1 A.D. Mohile, ‘The evolution of national policies and programs’, Background Paper for this Report, 2005.
2 A.Sekhar, ‘The evolution of water development and management: the perspective of the Planning Commission’,

Background Paper for this Report, 2005.

% A.D. Mohile, ‘The evolution of national policies and programs’, Background Paper for this Report, 2005.

4 Deepak Lal, Cultural Stability and Economic Stagnation: India 1500 Bc — 1980 AD.

5 In the evocative phrase of Arthur Maass and Raymond L. Anderson, And the Desert Shall Rejoice: Conflict,
Growth, and Justice in Arid Environments, MIT Press, 1978.

6 Anand Pandian, ‘An ode to an engineer’, in The Penguin Book of Water Writings, ed. Amita Baviskar, Penguin

India, 2003.
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Figure 1.1: British water engineers who
are revered as saints in southern India

Statue of Col. John
Pennyquick in
Madurai, Tamil
Nadu

Statue of Sir Arthur
Cotton in the Godavari
Delta, Andhra Pradesh

water infrastructure. Today, India has a capacity
to store about 200 billion cubic meters of water, a
gross irrigated area of about 90 million hectares,
and an installed hydropower capacity of about
30,000 megawatts (MW).”

These investments transformed the economic
and social development of India (as docu-

hydropower are the ‘direct benefits’, which in turn
generate both inter-industry linkage impacts, and
consumption-induced impacts on the regional and
national economy. Water released from a
multipurpose dam provides irrigation that results
inthe increased output of agricultural commodities.
Changes in the output of these commodities require
inputs from other sectors such as seeds, fertilizers,
pumpsets, diesel engines, electric motors, tractors,
fuels, and electricity. Furthermore, increased output
of some agricultural commodities encourages
setting up of food processing (sugar factories, oil
mills, rice mills, bakeries, etc.) and other industrial
units. Similarly, hydropower produced from a
multipurpose dam provides electricity for
households in urban and rural areas and for
increased output of industrial products (including
fertilizers, chemicals, and machinery). Changesin
the output of these industrial commodities require
inputs from other sectors such as steel, energy, and
chemicals. Thus, both increased output of electricity

mented in detail in the background papers

on ‘Water and Growth’ by Ramesh Bhatia,

and ‘Water and Poverty Reduction’ by R.P.S.

Malik). Most obviously and directly, as-

sured supplies of water meant that crop | 80007

yields on irrigated land were consistently |o 70007

much higher than yields from rainfed agri- | 60001

culture (Figure 1.2), providing the basis for | 50007

the achievement of national food security j 40007

and associated affordability of food. Many § 3000+

of the large dams also provided the under- |* 20007

pinnings for Indian industrial growth and 10007

groundwater irrigation, with hydropower

accounting for over half of India’s installed

generation capacity in the 1960s.
Importantasthese directeffects are, they

tell only part of the story of the impact of Source:

major infrastructure. The irrigation and

Figure 1.2: Output on irrigated and
unirrigated farmland
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Bhatia, 2005.

7 A.D. Mohile, ‘The evolution of national policies and

programs’, Background Paper for this Report, 2005.
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and irrigation from a dam result in significant
backward linkages (i.e. demand for higher input
supplies) and forward linkages (i.e. providing inputs
for further processing). In addition, as incomes
rise, thereisafurther feedback loop deriving from
increased demands for goods and services.

There have been two major studies in India
which have examined these indirect impacts. A
study by the International Food Policy Research
Institute of the impact of the Green Revolution in
the North Arcot region of Tamil Nadu® showed
that:

e the multiplier was large—each rupee in-
crease in value added in agriculture stimu-
lated an additional rupee of value added in
the region’s non-farm economy;

e about half of the indirect income gain was
due to agriculture’s demands for inputs and
marketing and processing services, and the
rest due to increased consumer demands as
a consequence of higher incomes;

e the multipliers for basic productive infra-
structure were much higher than for social
spending and other sectors.

A recent, major study® by Ramesh Bhatia and
Ravinder Malik has used an input-output model
combined with a social accounting matrix for
Punjab to make a similar assessment of the impact
of the Bhakra Dam, which was conceived of as a
cornerstone of the development of Northwest In-
dia and which irrigates 7 million hectares and
provides 2800 MW of hydropower. The study found
that the direct benefits were higher than antici-
pated when the dam was built and that the dam

did, indeed, serve to transform this region. For
every 100 rupees of direct benefits, Bhakra gener-
ated 90 rupees of indirect benefits for the regional
economy and ripples well beyond the region.

Several important studies have examined the
deeper, transforming role of the provision of water
infrastructure in India. In a classic study in the
1970s, the eminent economist K.N. Raj examined
the interaction of ‘infrastructural’, ‘human’, and
‘financial’ capital, by comparing the fate of Punjabi
and Gurkha military retirees. Both groups had
similar ‘human’ and ‘financial’ capital, but re-
turned to radically different settings in terms of
‘infrastructural capital’. Whereas the Gurkha vet-
eransinvested in jewelry (with little effect on their
society), the Punjabis invested in pumps and seeds,
which provided the fuel for rapid economic growth.

More recently, Pritchett'® has examined the cir-
cumstances under which investments in education
provide economic returns. In India, the results were
striking—in districts where there was agricultural
transformation (viz. irrigated districts) the returns
to five years of education were 32 percent, whereas
in unirrigated rural districts there were no eco-
nomic returns to primary education.

How then, do such investments stack up in a
new era, in which attention to poverty reductionis
much more overt and explicit? As noted by in the
background paper by Malik,*! ‘such investments
have generally been justified for realizing broad-
based growth, for increasing agricultural produc-
tion and achieving food security, for increased
hydropower generation, for making drinking wa-
ter available to rural and urban areas ... not as
poverty-reducing strategies perse...."” Such invest-

8 Peter Hazell and C. Ramasamy, The Green Revolution Reconsidered: The Impact of High Yielding Varieties in
South India, Baltimore, Md.: The John Hopkins University Press, 1991.

® Ramesh Bhatia and R.P.S. Malik, ‘Indirect Economic Impacts of Bhakra Dam’ in Ramesh Bhatia, Monica
Scatasta, Rita Cestti, and R.P.S. Malik, Indirect Economic Impacts of Dams, (2 vols.), The World Bank,

Washington DC (forthcoming 2006).

10 Lant Pritchett, ‘Where has all the education gone’, World Bank Economic Review, vol. 15, no. 3, pp. 367-91.
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ments in major water infrastructure have
been criticized (including, by the Opera-
tions Evaluation Department of the World
Bank*?) on equity considerations: ‘the ben-
efits of development are reaped by rela-
tively better-off landowning households
and non-land-holding and poor households
are left out’. Fortunately, there is a large
literature in India on the distributional
aspects of such projects, aliterature which
reveals a quite different reality.

The firstimportant fact is that (as shown
in Figure 1.3) irrigation in India is not
dominated by ‘big landlords’.

More importantly, the central factor is
notwho gets the water, but how that water
transforms the demand for inputs, most

Figure 1.4: Average number of days of employment
for adult casual laborers each month
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strikingly labor (which is provided primarily by

the landless and marginal farmers). The funda-
mental driver is that the demand for agricultural

has meant higher and much more stable employ-
ment, with the poor as the major beneficiaries.

labor is 50 percent to 100 percent higher on irri-

gated land.*®* As Robert Chambers'* has shown
through village-level work (Figure 1.4), irrigation

There have also been numerous analyses at the
project level, showing similar results. Figure 1.5,
for example, compares the actual situation

by farm size
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% of area
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Source: Malik, 2005.

Figure 1.3: Percentage of irrigated area

Small

of farmers and agricultural laborers within
the massive Nagarjunasagar Project on the
Krishna River with that of similar groups
who did not get water from the scheme. It
shows that ‘the poor’—small and marginal
farmers and agricultural laborers—benefited
proportionately about as much as did large
farmers.

Two recent, much more sophisticated
analyses (which used input-output matrices
and Social Accounting Matrix methods) have
shown similar results. The study (Figure 1.6),

Marginal

I R.P.S. Malik, ‘Water and poverty’, Background Paper for this Report, 2005.
2], Peliekaan, ‘India: Evaluating Bank Assistance for Poverty Reduction’, The World Bank Operations Evaluation

Department, Washington DC, 2002.

¥ Ramesh Bhatia, ‘Water and Growth’, Background Paper for this Report, 2005.
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Figure 1.5: The effect of Nagarjunasagar Figure 1.7: The effect of Bhakra Dam
irrigation on per capita income on different social groups
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The major study (Figure 1.7) by Bhatia and
colleagues of the effect of Bhakra,*® again shows
that the rural poor have benefited hugely from the
project. (And this analysis, being confined to the
regional economy, does not include the benefits for
the very poor million seasonal migrants from Bihar,
or the urban poor who benefited from lower food
prices.) Figure 1.8, from the same study, shows
thatit was the indirect effects which had the major
impact on urban areas (and therefore on
Figure 1.6: The effect of irrigation and Green urban poverty reduction).

Revolution on income in Tamil Nadu

by the International Food Policy Research Institute
of the impact of the Green Revolution in the North
Arcot region of Tamil Nadu,*® showed that the
biggest winners were the landless whose incomes
increased by 125 percent as a result of the large
increase in demand for their labor.

Finally, all these effects show up strongly
atthe national level. Figure 1.9 shows the

150 7 results of an analysis of the association
3 between poverty and levels of irrigation in
(2] — . . - .
5 100 54 national sample survey regions. In irri-
b gated districts, the prevalence of poverty is
© 50 . . N
S about one-third of thatin unirrigated rural
S, districts.

Large farmers Small farmers Non-irriga- Landless Non-ag
with irrigation with irrigation ting farmers households

Similarly, the relationship between elec-

Source: Hazell et al, 1991. . _ . .
tricity availability (much of which came

4 Robert Chambers, Managing Canal Irrigation, New Delhi, 1998.

5 peter Hazell and C. Ramasamy, The Green Revolution Reconsidered: The Impact of High Yielding Varieties in
South India, Baltimore, Md.: The John Hopkins University Press, 1991.

6 Ramesh Bhatia and R.P.S. Malik, ‘Indirect Economic Impacts of Bhakra Dam’ in Ramesh Bhatia, Monica
Scatasta, Rita Cestti, and R.P.S. Malik, Indirect Economic Impacts of Dams, (2 vols.), The World Bank,
Washington DC (forthcoming 2006).
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Figure 1.8: Income gains from directly and
indirectly impacted sectors—Bhakra Dam

o Direct Impacts = Indirect Impacts

1009%17
80% -
60% 1
40% -

20% A

0%

Self  Agr Labor- Non Agr- Others-
Employed- Rural Rural Rural
Rural

Source: Malik, 2005.

Urban

signed to provide a platform for regional and na-
tional economic growth, has been an important
platform for the remarkable reduction in poverty
in India (Figure 1.12).

So, at the end of the day, it is less material (a)
whether such projects are justified in terms of
poverty reduction, or (b) whether the primary re-
cipients of the ‘first-round benefits’ are those with

Figure 1.9: How irrigation reduces
poverty in India
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Figure 1.10: Electrification and rural
poverty by state
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from hydropower) and poverty is strong
(Figure 1.10).

Overall global analyses show a very close rela-
tionship between economic growth and poverty
reduction (Figure 1.11). Inthe case of India, growth
did not generate more inequality.*® And itis abun-
dantly clear that major water infrastructure, de-

7 World Bank, Indian Irrigation Sector Review, 1991.

Figure 1.11: Economic growth and poverty
reduction—the global relationship
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8 Francois Bourgignon, Chief Economist of the World Bank, ‘High growth has not generated more inequality, says
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Figure 1.12: The decline in poverty in
India, 1973-2000
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land. Because the record is overwhelmingly clear—
investments in water infrastructure in India have
resulted in massive reduction in poverty, and it is
actually the poor and landless who have been the
biggest beneficiaries—the appropriate metaphor
isnot ‘trickle down’ but ‘arising tide lifts (almost)
all boats’.

The Era of Groundwater Exploitation

The 1960s was a turning point in India’s agricul-
tural development. The Green Revolution provided
great benefits to those who could adopt new seeds
and fertilizers—for which water control was an
essential pre-condition.

Large investmentsin surface water projects were
undertaken to provide assured water supply to a
larger number of farmers. Starting in the 1960s,
however, a couple of critical changes took place.
First, electricity supply expanded in rural areas
(itself often linked to water, since hydropower
provided over 50 percent of installed capacity until
the mid-1960s). Second, in areas where
waterlogging and salinity were growing problems
(such as parts of Punjab), it was realized that
encouragement of groundwater pumping provided
an effective mechanism for lowering the

WB’, Financial Express, January 2004.

groundwater table and reducing the severity of
waterlogging and salinity. Third, modest new
modular well and pump technologies became
widely available, as did subsidized credit. Fourth,
farmersrealized that groundwater was abundant,
especially inthe large alluvial basins. Fifth, farmers
realized they could apply water ‘just in time’ from
groundwater sources, something which was not
possible in the institutionally-complex and
increasingly corruption-ridden canal systems.

The result was an extraordinary ‘quiet revolu-
tion’, in which, beginning around 1960, ground-
water irrigation developed at an explosive rate (as
shown in Figure 1.13), while tank irrigation al-
most disappeared and surface water irrigation grew
much more slowly.

Over time, two other pressures developed.
Irrigators who used tubewells argued that they
were disadvantaged relative to those who received
virtually free canal water. In Uttar Pradesh, for
example (where electricity charges are relatively
high, asshown inFigure 1.14), irrigating a hectare
of wheat during the rabi season would cost about
Rs 2,800 from groundwater, whereas farmers pay
only about Rs 70 per hectare—about 2 percent of
the cost of pumping for canal irrigation.*® Politicians
responded, and soon there was awidespread culture

Figure 1.13: The evolution of forms of
irrigation in India, 1950-2000
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the area irrigated by canals.

The fact is that groundwater now pro-
vides for about 70 percent of the irrigated
area, and about 80 percent of domestic water.
As emphasized in the background paper by
Tushaar Shah,? ‘we need to recognize that
self-provision of water is the best indicator
of the failure of public water supply sys-
tems. Tubewells proliferate in canal com-
mands because public irrigation managers
are unable to deliver irrigation on demand.
Urban households want their own boreholes
because municipal serviceisinadequate and
unreliable’. Figure 1.15 shows the propor-
tion of groundwater potential which is de-
veloped in each of the major river basins of

Figure 1.14: Electricity tariffs and generation cost
in different states
O Tariff @ Cost
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Source: Bhatia, 2005.

India.

As discussed elsewhere in this report, the

of ‘free or nearly free’ electricity for irrigators (see
Figure 1.14).

Simultaneously, the reliability of canal water
supplies deteriorated, as systems were not main-
tained and as corruption became more widespread
and the historic allocation systems such as
‘warabandi’ and ‘shejpali’ no longer functioned as
effectively. This, too, motivated farmersto turnto
groundwater. In large areas, a primary function of
surface water systems evolved into ‘involuntary’
recharge of groundwater. In East and West Punjab
it is estimated that 50 percent and 80 percent,
respectively, of groundwater is recycled canal water.

Over the last two decades, 84 percent of the
total addition to net irrigated area came from
groundwater, and only 16 percent from canals.
Thus, as shown in Figure 1.13, at present the net
areairrigated by private tubewells isabout double

poor quality of public infrastructure is a
pervasive problem in India. Studies throughout

Figure 1.15: Level of groundwater
development by basin
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19 Ramesh Bhatia, ‘Water and energy’, Background Paper for this Report, 2005.
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the world?! have shown that where industries have
to self-provide, costs of production go up sharply,
competitivenessis reduced, and economic growth
is dampened. The self-provision of water supplies
is just one manifestation of a far broader break-
down of public infrastructure in India. A recent??
survey shows that 60 percent of Indian manufac-
turing entities have captive power generating
units—a figure which is just 16 percent for China,
17 percent for Brazil, and 42 percent for Pakistan.

This groundwater revolution brought immense
benefits to India, playing a major role in the
‘irrigation/rural development/poverty reduction’
achievements. That said, it is increasingly clear
that the groundwater revolution has run its course

inthe most productive agricultural and urban areas
of the economy. There are, more specifically, two
major sustainability challenges.

First is the contentious issue of the energy sub-
sidies, and their inexorable increase (as the amount
of electricity used in agriculture grew, as shown in
Figure 1.16) to farmers for groundwater irriga-
tion. Estimation of the real economic value of these
subsidies is a cottage industry. Some see it as the
fundamental problem facing the electricity sector.
According to the Planning Commission,?® while
the agriculture sector accounts for nearly one-third
of the sales of the State Electricity Boards, the
revenues from farmers account for only 3 percent
of the total revenue. Others (as described in the

300000

200000

100000 A

Figure 1.16: Increase in electricity consumption for agriculture M
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20 Tushaar Shah, ‘Accountable institutions’, Background Paper for this Report, 2005.

21 Kyu Sik Lee, ‘Costs of infrastructure deficiencies in manufacturing in Indonesia, Nigeria and Thailand’, Policy
Research Working Paper WPS1604, The World Bank, 1996.

22 Omkar Goswami, ‘The urgent need for infrastructure’, The Economic Times, Delhi, 25 April 2005.
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background paper by Bhatia?*) have a different
view, pointing out that simplistic estimates vastly
overestimate the value of electricity subsidies to
agriculture. This is so because first, the large
transmission and distribution losses (colloqui-
ally known as ‘theft and dacoity’) are routinely
counted as free supplies to farmers. And second,
because the supplies to farmers are, in fact, off
peak and highly unreliable and thus do not cost
the electricity system anything like the marginal
or average cost of supply. The estimates of the
total annual cost to the economy of subsidized
power to farmers vary by a factor of 4. The
World Bank estimates that subsidies to farmers
account for about 10 percent of the total cost of
supply, or about Rs 240 billion a year.?® This is
equivalent to about 25 percent of India’s fiscal
deficit and two and a half times the annual ex-

Figure 1.17: Electricity subsidy to agriculture
as percentage of gross fiscal deficit , 2000-01
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Source: Bhatia, 2005.

penditure on canal irrigation,?® with large im-
pacts on fiscal deficits at the state level, as shown
in Figure 1.17.

And, it is clear that things are getting worse, not
better, in most states, in part driven by the deeper
and deeper depths from which farmers have to
pump water. In Gujarat, for example (as shown in
Figure 1.18), electricity subsidies now dwarf

levels many of the most highly productive locali-
ties are already under severe groundwater stress.
For example, in Punjab groundwater in about 60
percent of blocks is either already being, or very
near to being, overdrawn, while for Haryana and
Tamil Nadu the figure is already around 40 per-

other forms of farm input subsidies, and are
equivalent to 20 percent of state agricultural
domestic product.?’

Second is the sustainability of the resource it-
self. Average figures of water availability show
that the annual replenishable groundwater re-
sources of India amount to about 430 billion
cubic meters (bcm), and that net withdrawals
amount to about 160 bcm per year. There would,
therefore, appear to be little problem ‘on aver-
age’. But in fact, all water issues are local is-
sues, and averages flatter to deceive. At local

Figure 1.18: Farm input subsidies in Gujarat
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cent. Figure 1.1928 gives a sense of how grave the
situation is for the state of Tamil Nadu. In
Rajasthan, the proportion of over-exploited blocks
has risen from 17 percent to 60 percent over the
last seven years. For the country as awhole, about
14 percent of all blocks are either over-exploited

Figure 1.19: The precarious state of
groundwater in Tamil Nadu

Overexploited
(extraction > 100% of
recharge)

Critical

(extraction 90-100%)

|~ Semi-critical
27 (extraction 70-90%)

817

10

|~ Safe
26 (extraction < 70%)

Source: Mitra, 2005.

or critical, anumber which isexpected to reach 60
percent in just 25 years time (Sekhar, background
document).

Bad as each of these situations—electricity sub-
sidies, and plummeting groundwater tables—are,
the combination is lethal. Sooner or later, abstrac-
tions are going to have to come into balance with
the sustainable yield of an aquifer. If this happens
when the groundwater table is, say, at 5 meters,
then use of the sustainable yield of the aquifer
could proceed with modest pumping costs. If, how-
ever, abstractions come into balance with sustain-
able yield and the depth is, say, 150 meters, then
this makes irrigation impossible without large and
permanent energy subsidies.

This is a grave situation, the implications of
which form the heart of the water challenges fac-
ing India in coming decades and which frames the
central themes of this report.

27 Gujarat, Agricultural Development for Growth and Poverty Reduction, World Bank, 2005 (draft).
2 Smita Misra, ‘Groundwater Challenges for Rural Water Supply in Tamil Nadu’, powerpoint presentation to

South Asia Water Day, World Bank, February 2005.
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CHAPTER 2

CURRENT AND LOOMING CHALLENGES

Implicit in the discussion in the previous chapter
was the notion that the emerging water challenges
which India has to face are quite different from
those which it has faced in the past. In the words
of the Planning Commission (Sekhar, background
paper): ‘Policies and practices have to come to
grips with this basic fact—to face the future and
not the past’. In exploring what some of these
challenges might be, it is useful to consider the
experience of water transitions in other countries.
As part of a similar exercise which was done re-
cently with the Government of China, Figure 2.1
isinstructive. It suggests that the focus on the pro-
vision of infrastructure has to, in various ways in
different parts of India, be supplemented by more
effective management of that infrastructure and of
the underlying water resource base.

Figure 2.1: Rates of return on investment
on infrastructure and management of
water resources

Returns on investment
1

Infrastructure
investments

Management
investments

Type 3

Developing ———»  Developed

Source: World Bank, China Country Water Resources
Assistance Strategy, 2002.

1 Pravan K. Varma, Being Indian, Penguin, 2004.

Adjusting to the Needs of a
Changing Society

It is broadly recognized that India is currently in
the early stages of a profound demographic, so-
cial, and economic transition. The proportion of
the population which is urban has doubled over
the last 30 years (and is now about 30 percent);
agriculture now accounts for only about 25 per-
cent of GDP; and the economy has been growing
at around 7 percent a year.

Life in rural areas is already in the process of
large-scale change, particularly in the higher-
productivity areas. In parts of Maharashtra, for
example, the transition to high-value agriculture
is already underway for some time, with major
implications for the use of technology, including
water technology. Where a decade ago there was
just one lonely company providing drip irrigation
techno-logy, the market is expanding very fast,
with half a dozen such suppliers now in
Maharashtra alone. While state extension services
stagnate, the private sector is meeting the rapidly-
growing demand: the original supplier of drip
irrigation technology in the region is now a major
one-stop-shop for farmers, providing not only
equipment buttraining on alarge scale. And there
is now a travel agency in Pune which specializes
in‘agro-tourism’, organizing study tours for private
farmersto goto Israel and other countriesto learn
about the latest in ‘precision agriculture’.!

With these developments, a remarkable change
iscoming in the way Indian agriculture is viewed.



Rather than being seen as a dead-end and poverty
trap, new visions of Indian agriculture are emerg-
ing. Forexample, one of India’s telecom moghuls?
has said: ‘to my mind, the next big wave—which
will be bigger than telecoms or outsourcing—isin
agriculture. India’s strength liesin its huge area of
arable land, with great weather conditions. For
three, four, or five months Europe doesn’t grow a
fig—but we can grow anything. | want to connect
India’s farms to the world.... | believe an Indian
farmer’s income can jump from Rs 5000 per acre
to Rs 20,000 straight away, just by moving away
from rice and wheat ... tomatoes sell for just Rs 2
a kilogram at the farm gate in India, and more
than 50 times that on the shelves of UK supermar-
kets.” These shifts from low-value to high-value
agriculture have profound implications for the
demand for labor and therefore for the wellbeing
of the poor. Figure 2.2 shows the dramatic differ-
ences in direct labor demand between staples and
many cash crops.

In many parts of the country (including the
Communist Party-ruled West Bengal®) ‘contract
farming’ is becoming increasingly important, and
shows great promise (as it has in other countries?*)
as a mechanism for bringing unified packages of
technology, services, and marketing, in making
the transition to high-valued agriculture, and in
lifting large numbers of people—both those who
stay in agriculture and those who move into the
associated service sectors—out of poverty.

The Financial Times® has captured the essence
of the changes underway in rural areas: more than
a third of India’s rural households already derive

and Looming Challenges

Figure 2.2: Employment generation
by crop
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their income from manufacturing or services, not
from farming; in the successful farming states of
Punjab and Haryana already over half of all rural
households have escaped agriculture altogether,
and ‘the best way to escape poverty is to escape
agriculture’.®

These transformations are, of course, happen-
ing organically on a massive scale—in coming
years close to 100,000 people a day will enter the
middle class.” Many of these people will live in
revitalized rural areas, but many will inevitably
live in towns and cities.

These changes have profound implications for
the ways in which water needs to be allocated and
used. It is essential that the availability of water
does not constrain the development of new types of

2 John Riding, ‘Heard it on the grapevine—Sunil Mittal made his billions by bringing phones to India. For his
next project, the entrepreneur aims to connect his country’s food producers to the rest of the world’, Financial

Times, 5 February 2005.

8 ‘Marx or McKinsey’, Indian Express, 18 April 2005.

4 For example Brazil, as documented in World Bank Water Resources Sector Strategy 2003.
5 Edward Luce, ‘Cure for India’s rural woes lies in ability to escape the farm: Old family plots are withering as a
new report highlights exodus to cities and to manufacturing jobs’, Financial Times, 7 December 2004.

6 1bid.
” Pravan K. Varma, Being Indian, Penguin, 2004.
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economic activity in new places. And here there is
aserious mismatch between the water ideology of
the past in India—one that operates on a paternal
system of command-and-control, with little trans-
parency and little accountability—and the require-
ments of the present and future. As summarized by
V.S. Vyas (background paper): ‘With increase in
population and changes in lifestyle, the gap be-
tween water demand and supply is getting aggra-
vated, leading to disputes among various users’.

As a part of this report, the World Bank, work-
ing with a group of eminent Indian scholars, un-
dertook a major analytic study to examine the
economic impact of flexible rather than rigid wa-
ter allocation practices in Tamil Nadu®where there
is already strong evidence of the effect of water

Figure 2.3: Total and sectoral water use in
2020 under two management scenarios
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Source: Bhatia et al, 2005.

shortages on industrial choices. In a drought dur-
ing the 1990s, for example, major chemical and
fertilizer plants outside of Chennai were closed for
six months® because they could not get water; and
it is clear that decisions on the location of indus-
tries in the state is being affected by water avail-
ability.*0

The results of the study are striking, suggesting
that if flexible rather than rigid water allocation
procedures were adopted:

1. Water use would be dramatically different:

e total water use would be 15 percent lower
(Figure 2.3);

e abstractions from aquifers (which are al-
ready under great stress in the state) would
be 25 percent less;

e water use in agriculture would be sharply
reduced, while water for industry and
urban uses would increase substantially
(Figure 2.3).

2. Economic performance, too, would be quite
different (Figure 2.4):

e state income in 2020 would be 20 percent
higher;

e urban household incomes would be 15 per-
centto 20 percent higher for all four catego-
ries included,;

e there would be small losses in income for
families who remained self-employed far-
mers and for laborers who stayed as agri-
cultural workers, but rural incomes would
be 15 percent to 20 percent higher for self-
employed and non-agricultural labor.

8 Ramesh Bhatia, John Briscoe, Ravinder Paul Singh Malik, Lindy Miller, Smita Misra, Harshadeep Rao, and K.S.
Palinasami, ‘Water in the Economy of Tamil Nadu: Flexible water allocation policies offer a way out of water-
induced economic stagnation, and will be good for the environment and the poor’, World Bank, New Delhi,

October 2004.

9 John Briscoe, ‘Raw Water Supplies for Chennai’, World Bank, Back to office report, 1996.
10 ‘SIMA for allotment of additional land for Textile Processing Park’, Business Standard, 25 April 2005.
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Figure 2.4: Differences in income in Tamil
Nadu in 2020—flexible compared to fixed
water allocations
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The writing, then, ison the wall: India is chang-
ing very fast, and there are great environmental
and economic benefits from transforming the
Indian water economy into one that is far more
flexible and adaptive.

As this transition takes place, the development
of a vital and efficient urban water supply and
sanitation sector is a major challenge. A compan-
ion report by the World Bank!! examines the chal-
lenges that India faces in meeting the millennial
development goals. A succinct summary is that
India’s water and sanitation sector is woefully ill-
equipped to meet this growing challenge. The sec-
tor has no identity, is bankrupt, is not developing

and Looming Challenges

the required human resources, and focuses pri-
marily on adding infrastructure, not improving
services.

Adjusting to Scarcity and Greater
Variability

In 1999, the National Commission on Water?
assessed the overall availability of water, the
likely demands, and the implied ‘water available
for future use’ (Figures 2.5 and 2.6).

These figures are a stark and unequivocal por-
trayal of acountry about to enter an era of severe
water scarcity. And there are a host of realities
which make the situation far worse than depicted
in Figures 2.5 and 2.6.

First, water is not a national issue, but an
intensely local one. Aggregates thus conceal much
more severe situations in many localities (and
less severe ones in others). Already 15 percent of
aquifersareincritical condition, anumber which

Figure 2.5: Utilizable water, demand, and
residual which is available but not used
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1 Alain Locussol, ‘Halving by 2015 the Proportion of the People in India without Sustainable Access to Safe
Drinking Water and Basic Sanitation’, World Bank, 2005 (draft report).
2 ‘The Report of the National Commission for Integrated Water Resources Development’, Ministry of Water

Resources, New Delhi, 1999.
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isprojected to increase to a frightening 60 percent

Figure 2.6: ‘Unused’ surface water and
by the year 2030.

groundwater
Second, in its deliberations the National Com-
mission on Water gave little attention to environ-

o Surface water = Groundwater

§ 600 mental realities and needs.*® It, therefore, implicitly
S 5007 assumed that the quantum of available water would
g’_ 400+ be constant, despite the fact that ever-larger
g 300- stretches of rivers in India are becoming so pol-
§ 200- luted that their water can be used for fewer and
= 100 " fewer uses and the quality of water in an increas-
2 5 . ing number of aquifersis being similarly degraded
3 1997 " 2010 2025 2050 by human use and saline intrusion.**

Third, there are strong indications that climate
change is likely to affect India in a number of

Source: National Commission on Water, 1999.

Figure 2.7: Simulated effects of deglaciation on Himalayan river flows over 10 decades
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¥ A.D. Mohile, ‘The evolution of national policies and programs’, Background Paper for this Report, 2005.
14 George Varughese, ‘Water and environmental sustainability’, Background Paper for this Report, 2005.
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ways. There is little uncertainty about some of
these impacts.

As global temperatures continue to rise, this
will affect the ‘water banks’ (glaciers) which are a
prominent part of the Himalayan water systems.
While thereis clear evidence of deglaciation across
the whole of the Himalayas, the effect on river
flows is likely to be substantially different in dif-
ferent areas,*® as shown in figure 2.7.

In the eastern Himalayas, high levels of snow-
fall appear to retard glacial retreat, and runoff
generated in the non-glaciated areas rapidly less-
ens the downstream impacts (see, for example, the
modest impacts on the Brahmaputra, before the
river disgorges from the Tibetan Plateau into
Arunachal Pradesh). In the west, as illustrated by
the Indus, where precipitation is lower and the
volume of snow at high elevations does not protect
the glaciers in the hot summer months, deglaciation
is more rapid (see Skardu, for example, where
there are large increases in flows for the next half-
century, followed by upto 50 percent reductions
from contemporary levels of runoff), and the im-
pacts are felt for a considerable distance down-
stream (with Indus flows predicted to be around 30
percent less in the northern plains of Pakistan). In
the Ganges there would be large impacts of de-
glaciation in the mountains (see Haridwar in
Figure 2.7), effects which are mitigated by non-
glacial forms of runoffin the plains (as illustrated
for Allahabad in Figure 2.7).

Deglaciation is, of course, not the only way in
which climate change is likely to affect the avail-
ability and timing of runoff in the subcontinent.
The Intergovernmental Panel on Climate Change
(IPCC) uses 10 General Circulation models, 9 of
which project that precipitation during the summer
monsoon will increase substantially (Figure 2.8).

and Looming Challenges

Figure 2.8: Change in South Asia summer
rainfall predicted by 10 General
Circulation climate models
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The IPCC has used a regional model (curiously
based on the one global model which showed re-
duced precipitation) to explore possible changesin
the number of rainy days and in extreme rainfall.
This model predicted a decrease in the number of
rainy days (Figure 2.9) but substantial increases in
extreme precipitation events (Figure 2.10).

Figure 2.9: Predicted change in number of
rainy days from the ‘decreased rainfall’
IPCC model

Source: IPCC, 2004 (personal communication from
Robert Watson).

%5 Gwyn Rees and David Collins, ‘An assessment of the potential impacts of deg-laciation on the water resources
of the Himalayas’, Draft Report, HR Wallingford, April 2004.
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Figure 2.10: Predicted change in rainfall
intensity (in mm per day) from the
‘decreased rainfall’ IPCC model
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Source: IPCC, 2004 (personal communication from
Robert Watson).

Figure 2.12: Areas subject to flooding are
vulnerable to climate change

|

Source: A.C.Tyagi, ‘State of India’s Water’,
www.thirdworldwatercentre.org.

What does seem likely is that climate change
will increase the variability of already highly-
variable rainfall patterns, requiring greater in-
vestments in managing both scarcity and floods.

e The area affected by flooding, which has
not changed systematically in decades (Fig-
ure 2.11) is likely to increase substantially
since many of the flood-prone areas (Fig-
ure 2.12) will be affected by changes in
glacial behavior and precipitation in the
Himalayas.

e Thereare major regions, including many of
the most highly productive agricultural and
industrial regions of India, where water
scarcity is already a fact of life (illustrated
with increasing frequency in cartoons in
Indian newspapers, such as Figure 2.13, by
Binay Sinha in Business Standard).

e Water scarcity isgoing to become widespread
in India in a future which is, given the fact
that changing water use habits takes de-
cades to effect, just around the corner.
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Figure 2.11: Area flooded has been relatively stable
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Figure 2.13: Running out of groundwater

Source: Cartoon by Binay Sinha, courtesy of Business
Standard.

e Deglaciation is going to result in inadvert-
ent ‘mining’ of the water banks of the
Himalayas. This will lead to a runoff wind-
fall for a few decades, to be followed by
major, permanent, reductions in runoff.

e Climate change is likely to substantially in-
crease overall monsoonal rainfall in India,
but this is likely to be poorly distributed in
the sense that much of the additional rain-
fall will probably be in high-intensity storm
events.

What, then, are the implications of these
changes? Despite the many uncertainties, they in-
clude:

e A need for large investments in water stor-
age. As described earlier, India actually has
relatively little capacity to store water. For
example, whereas there isabout 900 days of
storage capacity on the Colorado and
Murray-Darling Rivers, there is only about
30days of storage capacity in most of India’s
river basins. Accordingly, major investments
need to be made to increase capacity to store
water, in both surface water and ground-
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water reservoirs, in projects small (like
local rainwater harvesting) and big (such as
large dams). In so doing, however, there is
a need for concomitant adoption of quite
different development and management
strategies. Inaddition to expandingirrigated
area (the principal justification for most
projects), care needs to be taken to safe-
guard existing downstream uses, and atten-
tion also needs to be paid for improving the
reliability of supplying existing demands
and for meeting historically deprived envi-
ronmental uses.

The melting of the glaciers offers India a
window of opportunity, first, to make pro-
ductive use of this ‘windfall’, but also to
understand that this window should be used
to prepare for the very hard days, with sub-
stantial flow reductions in the Himalayan
region, which lie ahead.

While the exact shape of the future climate
regime is uncertain, it is very likely that
there will be greater variability—both of
droughts and floods. As was shown in a
detailed examination by the National At-
mospheric and Oceans Administration of
US water practices, the best preparation for
managing unpredictable future changes is
to put in place a water resource infrastruc-
ture and management system whichis driven
to amuch greater degree by knowledge (in-
cluding but not limited to hydrologic knowl-
edge), and which is designed and operated
to be much more flexible and adaptive.

Flooding, which already affects large areas
of the poorest parts of India (including Bihar
and the Northeast), has yet to be effectively
addressed. The standard response in India
has been to build embankments and to ad-
vocate the construction of large dams and
embankments as the solutions to the prob-
lem. India is only now starting to explore
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the combinations of *hard’ interventions (to
protect high-value infrastructure) and ‘soft’
interventions (smart adaptation to living
with floods, including changing land use
patterns and cropping patterns, and con-
struction of emergency shelters for people
and animals), which have been used to con-
siderable effectin countries as diverse as the
United States?® and Bangladesh,'” and are
globally-accepted best practices.

With respect to scarcity, there is a pervasive
complacency—*we have muddled though up
to now and we will find a way to muddle
through in the future’—on the part of many
in government and citizens. This has been
compounded by the recent perception (which
is likely to be temporary) that ‘the Indian
economy is no longer dependent on the va-
garies of the monsoon’.*® This muddling
through has worked because it has been
possible for farmers, city-dwellers and in-
dustries to ‘exit’*® from unsatisfactory pub-
licsupply systems by tapping once-abundant
groundwater. But now the well is running
dry, and with it the exit option is becoming
tenuous in more and more parts of the coun-
try. The challenges, to which we return later
in this report, are: to greatly improve the
robustness and flexibility of water resource
management systems; to improve the flex-
ibility and quality of service provided by
the major public water supply and irriga-
tion systems; and to develop government/
citizen partnerships for managing ground-
water in a sustainable manner.

16

17
18
19

20
21
22

Dealing with Growing Conflicts

Conflicts over water are so ancient that the idea is
incorporated into language: the word ‘rivals’ is
derived from the Latin ‘rivalis’, meaning ‘the one
using the same stream as another’.?° In the sub-
continent, too, there is a long history of water
conflicts. The origin of Buddhism is related to a
water dispute between the kingdoms of Shakya
and Koliya. Prince Siddharth tried to resolve this
by negotiation and compromise, but failed. The
Peoples’ Assembly of Shakya declared war on
Koliya and asked Siddharth to leave the state.?*

So conflicts over water are not new, eitherin the
world or in India. But there is no question that the
incidence and severity of conflicts has increased
sharply in recent times. Over the past year, the
Union Minister of Water Resources has remarked
that ‘I really am not Minister of Water Resources
but Minister of Water Conflicts’, and the Union
Finance Minister has noted a ‘growing set of small
civil wars’ over water at all levels in Indian
society.??

It is useful to unbundle this growing set of con-
flicts, from the international down to the local
level.

Conflicts at the International Level

At the international level, India has been a party
to several water treaties which are widely consid-
ered to be global good practice. Most notable, of
course, isthe Indus Treaty of 1960 which allocates
the waters of the Indus, Jhelum, and Chenab to

Barbara A. Miller, A. Whitlock, and R.C. Hughes, ‘Flood Management—the TVA experience’, TVA, Oak Ridge,

1998.

Ainun Nishat, powerpoint presentation on Flood Management in Bangladesh, World Bank Water Week 2005.
‘Growth surge: No longer a gamble on the monsoon’, The Economic Times, March 2005.
Albert O. Hirschman, Exit Voice and Loyalty: Responses to Decline in Firms, Organizations, and States,

Harvard University Press, 1971.
The Oxford Dictionary of English Etymology.

M.A. Chitale, ‘The fight for water’, ICID, New Delhi, 1997.
‘Water Ministry seeks World Bank funding for reforms’, The Hindu, 13 January 2005.

20



Pakistan (while allowing run-of-the-river hydro
on the headwaters before the rivers enter Paki-
stan), and the waters of the Ravi, Beas, and Sutlej
to India. The central feature of the Indus Treaty is
that the rights (and obligations) of both parties are
unambiguously defined. This clarity and the per-
manence of the assignment of rights has meant
that the two countries have concentrated most of
their attention on using what is theirs effectively,
rather than haggling over their entitlements.?3 Simi-
larly important is the Ganga Water Treaty be-
tween India and Bangladesh of 1986, which once
again rests on an agreed-upon allocation of low
flows among the parties and in which seasoned
bilateral diplomats were able to find an ‘accept-
able second-best’ solution for both parties.?* A
somewhat different but equally interesting case is
that of ‘benefit-sharing’ arrangements for devel-
opment of the hydropower resources of Bhutan,?®
which has shown the way for mutually beneficial
development between India and its smaller Hima-
layan neighbors. In the international arena, then,
India has forged a number of examples of good
practice; now there is a need to modernize some
elements of these treaties (especially the conflict
resolution mechanisms) and to putinto place more
such agreements on the substantial number of riv-
erswhere agreement between Indiaand her neigh-
bors has not been reached.

Conflicts at the Inter-state Level

At the next level down, among the states of the
Indian Union, the situation is much less satisfac-
tory. Theissue is pervasive, since 90 percent of the
land area of India is drained by inter-state rivers.
Under the Constitution, authority is conferred on
the Union Government with respect to regulation
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of inter-state rivers: Entry 56, List | states that
‘Regulation and development of inter-state rivers
and river valleys to the extent to which such regu-
lation and development under the control of the
Union is declared by law to be expedient in the
publicinterest.” In the words of the Planning Com-
mission:?® ‘The Central Government has not so far
exercised thisauthority ... (and) ... inter-state con-
flicts over water sharing have been the bane of
water resources development in the country. Tri-
bunals have been constituted in the past for
Narmada, Godavari, and Krishna. Tribunals for
Cauvery, Ravi-Beas, and Krishna (second Tribu-
nal) are presently engaged in adjudication.
Although time limits have now been prescribed for
Tribunals, still the adjudication process is a long
drawn affair. Tribunal decisions are interpreted
differently by co-basin states and this again leads
to disputes in the operation of the Award.” And in
the words of the former Chair of the Central Water
Commission:?’ ‘Various alternate doctrines based
on, say the riparian principle, the chronology of
use, the principle of causing no harm to the down-
stream entities, on the contribution of the state to
the basin waters, as also those based on the prin-
ciple of equitable distribution are available in the
literature about international water law. These
are cited during the process of negotiations or
adjudication, with each party normally preferring
the doctrine which serves its interest. Apart from
the doctrines, there are many other common
contentious issues, which are often discussed, but
about which no agreed guidelines are available in
India.’

Thisanarchicsituation means thatin most cases
thereisnoclarity about who can use what amount
of water. And when there are awards, they are

2 N.D. Gulhati, Indus Waters Treaty: An Exercise in International Mediation, Allied Publishers, New Delhi, 1973.

N

Pretoria, November 1997.

N

4 Tariq Karim, ‘The Bangladesh-India Treaty on Sharing of the Ganges Waters’, Bangladesh High Commission,

5 Jeremy Berkhof, ‘Hydropower in Bhutan and Nepal: Why the Difference?’, 2003 (draft paper).

26 A.Sekhar, ‘The evolution of water development and management: the perspective of the Planning Commission’,

Background Paper for this Report, 2005.

27 A.D. Mohile, ‘The evolution of national policies and programs’, Background Paper for this Report, 2005.

21




India’s Water Economy

incompletely specified and have no accompany-
ing enforcement mechanisms. Unilateral actions
are the norm, with the instructions of the Tribu-
nals and even the Supreme Court routinely flouted.
(As noted by Maria Saleth:?® ‘as a point of contrast
with these inter-state squabbles, one notes a high
degree of respect and stability of water-sharing
provisions in international water treaties’.) The
consequences are wide-ranging and serious.

There are major political consequences. There
is a high level of vitriol in the endemic clashes
between states on inter-state water issues. In some
cases, inter-state water disputes have contributed
to terroristand secessionist movements.?° Because
anything can be claimed in inter-state waters, poli-
ticians raise the specter of such ‘popular responses’
when justifying non-compliance with water agree-
ments. And the very basis of a federal state are put
into question (as in the case of the 2004 unilateral
abrogation by Punjab of all water-sharing agree-
ments with other states).*°

And there are major economic consequences.
The lack of clear, permanent allocations means
that states often spend more time and resources
over ‘securing our future rights’ than they do to
using what is theirs. Three cases illustrate this
general point.

First, iseconomic waste in an upstream state, as
described by Nirmal Mohanty:® ‘The problem of
poorly established property rights in the tribunal
awards ... has encouraged states to secure inter-
state claims to the headwaters of rivers by build-
ing large dams regardless of the financial and
environmental consequences, and impact on down-
stream states. Maharashtra, for example, spent

heavily on the Maharashtra Krishna Valley Cor-
poration to create storage capacity to get prior
appropriation rights to Krishna water; because if
itdidnotdoso, itsshare in Krishna awarded by the
Krishna Water Dispute Tribunal would have been
subject to revision. Interest and equity payments
for these dams accounted for 17 percent of the state
fiscal deficit in 2003/4.

Second, iseconomic waste in downstream states.
The Government of Tamil Nadu does not make
investments in improving water efficiency in the
water-starved lower Cauvery Basin, because it
perceives that any demonstration of greater effi-
ciency would weaken its bargaining power
vis-a-vis Karnataka during the next Cauvery Tri-
bunal award.

Third, are the foregone opportunities for win-
win projects between states. During the vigorous
debate in 2004 on inter-basin transfers (‘linking
rivers’), a major obstacle to translating any sen-
sible projects into practice was that of state water
entitlements. A reported interaction between the
Chair of the Task Force on Linking Rivers and
Laloo Prasad Yadav, showed the only way in which
‘surplus states’ would agree to share water with
‘deficit states’: ‘Laloo warned that not a glass of
water will be allowed to be diverted from the Ganga
basin. A few days later, however, the de facto ruler
of Bihar declared that water was like oil—if the
right price was offered, he may be ready to sell’.%?

And finally, there are major environmental con-
sequences. Indian water managers continue to
perceive of any water not directly used for human
purposes to be ‘wastage’. As described by the former
Chair of the Central Water Commission:3® ‘The

2 Maria Saleth, ‘Water rights and entitlements’, Background Paper for this Report, 2005.

2 ‘Terrorism will be back if verdict goes against Punjab in SYL row’, The Times of India, 27 July 2004.

30 Maria Saleth, ‘Water rights and entitlements’, Background Paper for this Report, 2005.

81 Nirmal Mohanty, ‘Moving to scale’, Background Paper for this Report, 2005.

%2 Himanshu Thakkar, ‘Flood of nonsense: How to manufacture consensus for river-linking’, Himal, 16 August

2003, p. 27.

% A.D. Mohile, ‘The evolution of national policies and programs’, Background Paper for this Report, 2005.
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need to balance the use of water with its deliberate
non-use in order to maintain environmental bal-
ance of the riverine, estuarine, and the coastal
ecosystems is negated (in at least parts of the 2002
National Water Policy)’. Given the lack of speci-
fication of states’ water entitlements, this means
that any water releases to estuaries, for example,
would be the basis for other states to claim ‘wast-
age’ and therefore an appeal to reduce the share of
the offending state.

The lack of Union Government action on inter-
state waters has become a subject on which the
government is widely ridiculed, sometimes even
by the government itself. The Union Secretary of
Water Resources wonders® how itis that, 50 years
after the passing of the River Boards Act, the Union
Government has not once used that Act to deal
with inter-state river development. The Chief Min-
ister of Tamil Nadu describes the Cauvery River
Authority® as ‘atoothlesswonder’. Sunita Narain
of the Centre for Science and the Environment
sums up the situation as follows:3¢ ‘In the political
minefield of river disputes, the government ... just
watches, waits for God to bring rain and tempo-
rary relief, or scurries about for a new appease-
ment package. All in all, it makes a farce of the
issue staring it in the face: how the country is to
live and share its now-scarce water resources.’
And, asalways, cartoonists (Figure 2.14, showing
the Chief Ministers of Karnataka and Tamil Nadu
discussing water sharing on the Cauvery) cut to the
quick.

Conflicts between Upstream and Down-
stream Riparians in Intra-state Rivers

As scarcity becomes a fact so there is growing
conflict between existing and new users of water,
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Figure 2.14: Chief Ministers of Karnataka
and Tamil Nadu resolving the conflict over
the waters of the Cauvery River
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Source: Courtesy of The Hindu, 2003.

even within single-state basins. The Vaigai Basin
in Tamil Nadu was a beneficiary of the century-
old Periyar scheme, whereby part of the water of
the western flowing Periyar River in Kerala was
diverted by the revered Colonel Pennyquick over
the Western Ghats to the Vaigai Basin in Tamil
Nadu (Figure 2.15).

Periyar water was used to establish major canal
commands in the lower Vaigai Basin. In the 1960s,
the Vaigai Dam was built to harness the natural
flow of the Vaigai. It was immediately apparent to
those who had benefited from the Periyar water
that this posed a threat to their water entitlements.
Accordingly and quite remarkably, the authorities
at the Vaigai Dam keep two sets of books—one of
which records the inflows and releases of Periyar
water (which is of high reliability) and the other
whichrecords the inflows and releases of the much-
less-reliable Vaigai River water. Over the years,

34 D.V. Duggal at Ministry of Water Resources, Workshop on River Basin Management , New Delhi, 27 January

2004.
% Jayalalitha in The Hindu, August 2003.

% Sunita Narain, ‘The drought within’, Business Standard, New Delhi, 3 August 2004.
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Figure 2.15: Water entitlements in the Vaigai Basin

creeping expropriation of water rights. In
1934, the Madras High Court, in the case
of Setharama lingam vs. Ananda
Padayachi® ‘asserts that in case the lower
riparian feels that there has been an ac-
tual decrease inthe supply of water to him
he has a cause for action’. But because
water accounts are not kept and there are
no formal entitlements, the de facto law

= Timges I:q:.-l-q,-l v
_}‘-"j' Periyar Dam 5 of water here (as elsewhere in India) is
; : G ‘what the state gives, the state may take
= irvigated area away (without informing you)’.

however, there has been an ineluctable increase in
the dams in the basin. Each of these has been built
to provide water to a new command area. For
example, the Sothuparai Reservoir in the headwa-
ters was recently built (with World Bank funding)
to the delight of farmers in the couple of thousand
hectares served by the dam. But the waters of the
Vaigai Basin were, if accounts were kept, already
fully allocated. This was, in short, nothing more
than a project (of considerable cost) which added
little to overall water availability, but simply
robbed downstream Peter to pay upstream Paul.

While the basics of water balances apparently
elude many of the state water engineers, they do
notelude the downstream farmers. Ata meeting of
the incipient ‘Vaigai River basin committee’ in
Madurai this was the main topic of conversation,
with one downstream farmer (dubbed ‘the water
lawyer of the basin’) making a cogent (and widely-
understood) presentation on water balances and

37
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Conflicts between Communities and
the State

A major phenomenon of the last five years has
been an explosion in community-based projects
for ‘rainwater harvesting’ schemes, which involve
rehabilitating and building small check dams and
tanks, and household groundwater recharge struc-
tures, with over $150 million a year spent on such
projects in recent years.%® The initial impetus was
from the Sukhomajri projectin Punjab, with a host
of other celebrated and less celebrated community
projects, and a substantial number of large-scale,
state-sponsored projects (including the multi-state
World Bank-financed Shivalik Hills project and
large state-financed projects in Andhra Pradesh
and Tamil Nadu). The performance of such projects
varies widely. Objective evaluations show that
performance is mixed (with only 10 of 27 Hill
Resource Management Societies functioning in
Haryana,*® for example, and only 40 percent in
Maharashtra,*°and other evaluations showing only

Chattrapati Singh, ‘Water Rights in India’, Water Law in India, pp 8-30.
Sudhirender Sharma, ‘Rainwater harvesting has yet to protect India from drought’, Waterlines, vol. 21, no. 4,
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40

R.P.S. Malik, ‘Water and poverty’, Background Paper for this Report, 2005, and Kerr John, Ganesh Pangare,

V.K.Pangare, and P.J.George, ‘An evaluation of Dryland Watershed Development Project in India’, EPTD
Discussion Paper 68, International Food Policy Research Institute, Washington DC, 2000.

24



25 percent or even 15 percent of such projects
successful®t).

Virtually by definition, these projects ‘take hold’
only in areas where water is already very scarce.
And in all cases communities will only partici-
pate, reasonably, if they can use the water, prima-
rily to irrigate their crops. This means that the
rainwater harvesting schemes have two impacts—
increased storage of water, and increased use of
water. Since there are already very low outflows
from most of the highly-stressed basins, this means
that the net additional storage is probably small.
The result, in zero-sum cases, is that the new uses
mean yet another set of additional claims on lim-
ited water, claims which are honored only by re-
ducing the availability for some anonymous
downstream user.

This has led to conflicts between the state and
the communities. Tarun Bharat Sangh is a rainwa-
ter harvesting NGO led by the charismatic Rajendra
Singh. In one well-publicized incident, commu-
nity activities led to the revival of a local stream,
the water of which was then claimed by the state,
which, under the Indian Easement Acts of 1882 has
the sole right to collect, retain, and distribute sur-
face water.#? So not only does the state claim the
right to take away that which it has given, but it
also exercises the right to take away that which it
has not given (but owns anyway).

Conflicts between Farmers and the
Environment

As water allocation in particular basins approxi-
mates a zero-sum game, without rules and institu-
tions for managing who gets what, conflicts are
inevitable. In an increasing number of cases this
pits farmers against nature.

41 Sudhirender Sharma, ‘Watersheds’, Waterlines, 2004.
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The Ghana National Park in Bharatpur is India’s
most famous bird sanctuary and a Ramsar wet-
land. (Like many such sites, it has a checkered
history. The wetland is entirely artificial, having
been created by a Maharaja who liked shooting
birds in very large numbers but who later had a
conversion and turned itinto a sanctuary for hun-
dreds of species of endemic and migratory birds,
including Siberian cranes.) Water for the wetland
is provided by a canal from a dam which is also
used by irrigators. In recent years, competition for
water has heated up. The competition in this area
has been exacerbated by the new claims arising
from the Laava ka Baas Dam, a ‘rainwater har-
vesting structure’, constructed in the catchment.
Existing farmers claim that they have been
squeezed by this and other abstractions and by
drought, and have refused to allow releases of
water for the Bharatpur Sanctuary. As can be seen
in Figure 2.16, the previously lush and teeming
wetland has been turned into a cattle pasture, leav-
ing the migratory birds to the vagaries of unpro-
tected wetlands and threatening a flourishing local
tourism industry.

The point is that in an increasing number of
cases new entitlements (sometimes large, some-
times each small in themselves but substantial in
aggregate) adversely affect existing users. In an
increasing number of cases there are vigilant ‘wa-
ter accountants’ downstream who know exactly
what is happening and can see the results before
their eyes. Without a framework for allocating
entitlements and mediating claims, conflicts are
inevitable and growing.

Conflicts within Irrigation Projects

Finally, there are an increasing number of serious
disputes among farmers within canal commands.

42 The National Commission for Integrated Water Resources Development, Ministry of Water Resources, New

Delhi, 1999.
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Sanctuary

Figure 2.16: The demise of the Bharatpur Bird

was lack of clarity and certainty about
entitlements.

Vijay Vyas* has summarized the situ-
ation well: ‘It will be infinitely better to
avoid conflictsituations rather than seek
mechanisms for conflict resolution. Two

After—a cattle
pasture

Before—India’s
greatest bird sanctuary

preconditions for minimizing conflicts
at the local level are: clear definition of
usufructory rights, and dependable esti-
mates of the water availability over time
and over space. If the usufructory rights
are clearly defined they can be used as
an explicit provision in formal or infor-
mal contracts among different water
users and among water users and water
providers. Ambiguity in proprietary
rights is at the root of several disputes.’

An important recent case is that of the Indira
Gandhi Canal in Rajasthan“® (the major project
for using the substantial quantity of waters allo-
cated to Rajasthan under the Indus Water Treaty).
The farmers, in the first half of the project to be
completed, were allowed to share the water for the
whole project on atemporary basis, with this water
to be gradually reduced to their design share as the
other command areas were completed. But this
fact was either communicated informally to the
farmers or not communicated at all. They thus
became accustomed to having plenty of water and
planted water-intensive crops.** When the time
came for them to reduce their water to the origi-
nally envisaged amount, they perceived this as
‘confiscation’ and revolted. Four farmerswere killed
in the summer of 2004. Once again, the core issue

Maintaining and Renewing Existing
Infrastructure

Indiahasalarge stock of hydraulic infrastructure:
since 1960, the Union Government has invested of
the order of $120 billion in water resources and
irrigation,*® with the approved outlays for irriga-
tion alone in the Tenth Plan being $10 billion for
irrigation and $1 billion for flood control.*” As
described earlier, the services provided by this
infrastructure are critical for economic growth.
But the services are only forthcoming if this enor-
mous asset—which is now aging, as illustrated in
Figure 2.17—is maintained and replaced. And the
evidence is palpable that this is not happening.

No state in India has a modern Asset Manage-
mentPlan, and thus there are no reliable estimates

4 ‘Three farmers Killed, thirty hurt in police firing’, The Indian Express, 27 October 2004.
4 V.S, Vyas, ‘Principled pragmatism, or the political economy of change’, Background Paper for this Report, 2005.

4 bid.

4 G.T.K.Pitman, OED, ‘India: World Bank Assistance for Water Resources Management’, 2002. Bank investment
has been about 10 percent of India’s investment, and the Bank has invested $12 billion since 1960.
47 A.Sekhar, ‘The evolution of water development and management: the perspective of the Planning Commission’,

Background Paper for this Report, 2005.
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Figure 2.17: The stock of major water
infrastructure (large dams in this
case)is aging
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of the cost of replacing and maintaining this infra-
structure. From international experience, a typi-
cal figure—assuming regular maintenance—of
replacement and maintenance is about 3 percent
of the value of the capital stock of water infrastruc-
ture.*® This would imply that the cost of replace-
ment and maintenance of India’s stock of water
resource and irrigation infrastructure would be
about $4 billion a year, which is about twice the
annual capital budget in the Five Year Plan. It is
abundantly clear that not more than a tiny fraction
of this is actually being spent on asset mainte-
nance and replacement.

There are aseries of distortions which are lead-
ing to the erosion of this asset base. The first dis-
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tortion is that the public agencies which provide
these services are hugely over-staffed. Mumbai
Municipal Water Corporation, for example, has
about 35 workers per thousand connections,
whereas well-functioning utilities have about 3
workers per thousand connections. And the UP
Irrigation Department employs an astonishing
110,000 people. The politics of these public enter-
prises is such that salaries have the first call on
revenues—in Haryana, for example, 83 percent of
the allocation for irrigation operation and main-
tenance goes to paying salaries.*®

The second distortion is that revenue collection
islow and declining. Gross recoveries as a propor-
tion of working expenses declined from 85 percent
in 1975 to 42 percent in 1988%° and to 35 percent
(for a sample of states) in 1998.5?

The result of this pattern of declining revenues
and rising personnel costs is a pattern illustrated
schematically in Figure 2.18. In afinancially-well-
structured irrigation system (such as that in Aus-
tralia), users pay for efficient operations and
maintenance and for the replacement costs of the
assets which provide their services. The govern-
ment pays (reluctantly!) the interest on debt accu-
mulated in the past. The system (see part (a) on
Figure 2.18) is clean and the incentives right (for
the users to demand efficient operations and main-
tenance (O and M), and replacement only of essen-
tial assets and that at least cost). The typical Indian
system is much more complex (see part (b) on Fig-
ure 2.18). First, there is an extra ‘block of pay-
ment’ to be made for the extra costs incurred by
having large numbers of unnecessary workers.
Second, the user payments represent only a small

48 The Australian experience shows that the average ‘renewals annuity’, which includes the cost of both replacement
and operations and maintenance, ‘is about 3 percent to 4 percent for older, and 2 percent to 3 percent for newer
assets’. Personal communication, Golbourn Murray Water and the Murray Darling Basin Commission, 2005.

49 A.Sekhar, ‘The evolution of water development and management: the perspective of the Planning Commission’,

Background Paper for this Report, 2005.

50 R.P.S. Malik, ‘Water and poverty’, Background Paper for this Report, 2005.
51 A.Sekhar, ‘The evolution of water development and management: the perspective of the Planning Commission’,

Background Paper for this Report, 2005.
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Figure 2.18: The financing of water services in India
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enue-generating hydropower fa-
cilities, the situation is generally
much more satisfactory than for
the irrigation dams which are
totally at the mercy of budgetary
financing.
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And itmeans that much of what
masquerades as ‘investment’ is, in
fact, a belated attempt to rehabili-
tate the crumbling infrastructure,
both forirrigation and for munici-
pal water supplies. (Most World
Bank ‘investments’ in water infra-
structure are, in fact, not invest-
ment in new infrastructure, butan
attemptto make someinroadsinto
the huge liabilities from deferred
maintenance, while simultaneously
aiming at modernization of the in-

No one

Users

Taxpayers

Taxpayers
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Users

fraction of the total money available for O and M
(including salaries). Most of the O and M alloca-
tions are from the budget (that is, paid for by all
taxpayers), but these amounts typically do not
cover what is required for O and M, leaving an
unfilled ‘deficit’ for O and M. At the top end the
interest on past investments is paid for by taxpay-
ers. What this means is that there is a yawning
gap, paid for neither by users nor taxpayers. This
means that O and M is not done adequately and—
since itis lastin the queue—there is no investment
in replacing aging assets.

There is no doubt that only a very tiny fraction
of this required expenditure for rehabilitation is
actually being made. The end result is the famil-
iar sight for virtually all water infrastructure in
most parts of India—crumbling, rusting, leaking
dams, canals, and pipes. The situation is serious
even for infrastructure where failure would be cata-
strophic, such as large dams. Where these are rev-

frastructure and developing insti-
tutional and financial practices which will help
break out of this vicious cycle.) The contrast be-
tween globally-accepted good maintenance-and-
replacement practice and that of the systems in
India—accurately described by Nirmal Mohanty®?
as ‘Build-Neglect-Rebuild’—is represented sche-
matically in Figure 2.18.

Two examples illustrate how serious the situa-
tion has become. In the 1980s, the Government of
Tamil Nadu paid for the construction of a canal
from the Krishna River in Andhra Pradesh to bring
water to Chennai. Twenty years after construc-
tion, and as a result of the usual practice of de-
ferred maintenance, the canal was in very bad
shape. Since the state was unable to pay for reha-
bilitation, the rehabilitation had to be ‘priva-
tized’—it was left to the religious leader Sai Baba
to pay for the rehabilitation of the canal. And, in
a recent national meeting on water, the CEO of
India’s biggest pump manufacturer told of his bit-

52 Nirmal Mohanty, ‘Moving to scale’, Background Paper for this Report, 2005.
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tersweet view of the burgeon-
ing number of lift irrigation

Figure 2.19: Depleting India’s infrastructure stock

schemes. The state of
Annual
Maharashtra had bought 34 investment
budget

large pump sets from his com-
pany. ‘I was, of course, quite
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Again it is instructive (Fig-
ure 2.19) to compare reason-
able global practice with that
in India. In the ‘good practice’
case, the stock of infrastructure

Indian
practice
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grows fast in ‘Stage 1’ (refer-
ring back to the ‘Stages’ illus-
trated in Figure 1) and then tails

Source: The World Bank.

off in Stages 2 and 3. But as

this stock grows, so the financial demands for
maintaining and replacing this stock increase. In
the Indian case—arguably in Stage 2—the stock
isstill growing, but the finance available for main-
taining and replacing that stock has fallen rather
than risen.

In the context of social services, it has been
estimated that no more than 15 percent of alloca-
tions actually end up being delivered to those for
whom the funds were intended. While the parallel
is not precise, and numbers are not available, it is
clear that the infrastructure system is similarly
leading to hugely ineffective application of re-
sources. Much of what is built is not being main-
tained, and that which does still function, delivers
services of a low quality. This, in turn, reinforces
the vicious cycle—users who are receiving such
poor services reasonably refuse to pay, meaning
that revenues decline still further and the mainte-

nance and replacement gaps widen still further.
The end result is that people, supposedly being
served by public irrigation and water supply ser-
vices, vote with their feet (or, more accurately,
with their tubewells) so that they have alternative
sources of supply.

Later in the report, we look at some ways of
trying to approach the difficult but vital challenge
of moving fromavicioustoavirtuous cycle. There
is no silver bullet for this—it will need dramatic
increases in the efficiency of the providers of the
public services, it will require ‘transition plans’ so
that improved services can induce greater confi-
dence in the services and willingness to pay for
them, and it will require recognition of a simple
financial fact. In the words of Rakesh Mohan:
‘... ture—from taxes or from user charges. As long
as India is not prepared to do either or both of
these, there is no hope for building and maintain-

58 Mr. Kirloskar, CEO of Kirloskar at FICCI seminar on Linking Rivers, New Delhi, 2004.
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ing the infrastructure necessary for amore produc-
tive economy.’5

Building Infrastructure in Under-
served Areas and for Under-served
Public Purposes

In addition to the major financial challenge of
rehabilitating and maintaining its stock of water
infrastructure, India also has to make major in-
vestments in additional water infrastructure. The
need for these new investments can be seen from
several perspectives.

Looking at India in a global context, the coun-
try has remarkably small stocks of water infra-
structure. Asshown in Figure 2.20, the amount of
water storage capacity in India is very low for a
semi-arid country—whereas the United States and
Australia have capacity to store over 5000 cubic
meters for every citizen, China 2500 cubic meters
per capita, and Morocco and South Africa 500
cubic meters per capita, India’s storage capacity
amounts to just 200 cubic meters per capita.

Figure 2.20: Storage per capita in different
semi-arid countries
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Source: ICOLD database.

A different perspective is the quantum of water
that can be stored as a proportion of average river
runoff. In the Colorado River Basin and in
Australia’s Murray-Darling Basin this figure is 900
days; in South Africa’s Orange River Basin it is
350 days; but overall, India can store just 50 days
of average runoff, with wide variations—from 220
days in the Krishna to just 2 days in the
Brahmaputra/Barak Basin (Figures 2.21).

A complementary perspective is that of the de-
gree to which India has utilized its substantial
hydropower resources. Again, international com-
parisons are useful—Figure 2.22 shows that rich
countries have developed about 80 percent of their

Figure 2.21: Days of average flow which
reservoirs in semi-arid countries can
storein different basins
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economically-viable hydroelectric potential.
India has substantial economically-viable hydro-
power potential, but has developed only about
25 percent of this potential.

Most of India’s hydropower potential is in the
Himalayas (Figure 2.23), an area which has many

% Rakesh Mohan, then Deputy Governor of the Reserve Bank of India, at the Mumbai RBI Conference on

Infrastructure, 2004.
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Figure 2.22: The development of

in India in international context
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Source: The World Bank.

decade it has become clear that the availability
of electricity is emerging as a serious constraint
to Indian economic growth. Given the particu-

100 - larimportance of peaking power (aunit of which
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dressed. Many of the world’s most successful
river basin development programs—ranging
from the legendary Tennessee Valley Authority

Figure 2.23: Status of hydropower
development in different regions
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of the world’s most environmentally and socially
benign sites for hydropower (Figure 2.24).

Figure 2.25 shows how the lev