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Executive Summary
As the 21st century approaches, a growing number of countries are facing a cri-
sis in ensuring their expanding populations receive adequate, clean water. In
India, nearly 44 million people are affected by water quality problems, and avail-
ability of water is also a huge problem in many areas, with the per capita avail-
ability of water in 2001 expected to be half its 1947 level.

This water crisis is occurring in India despite it being one of the wettest countries
in the world. The country currently uses only a small part of its water endow-
ment - there is still huge potential for it to meet its water needs through devel-
oping water harvesting systems. With about five to 10 per cent of India's land
area set aside for rainwater collection, most of India's irrigation and household
water needs could be met.

Yet India has a rich tradition in rainwater harvesting, and many examples of this
are provided in the paper. But this tradition, and the knowledge and manage-
ment systems which accompanied it, has been undermined by two recent
changes, largely brought about by colonial attitudes to water management and
administration:

1. The state has become the major provider of water, replacing communities and
households as the primary units for provision and management of water.

2. There has been increasing emphasis on the use of surface and groundwater,
while the earlier reliance on rainwater and floodwater has declined, even
though rainwater and floodwater are available in much greater abundance.

However, a number of recent initiatives, both community and government-dri-
ven, demonstrate that reviving rainwater harvesting systems can dramatically
restore ecosystems and contribute to rural development. But the success of these
cases does not just depend on the development of rainwater harvesting struc-
tures; the entire exercise must be underpinned by community-based decision-
making systems and institutions, and enabling legal and financial measures
which promote community action.

The only way this objective can be achieved is by deepening systems of participa-
tory democracy and expanding people's participation at the village-level as
much as possible. Every settlement must have a clearly and legally defined envi-
ronment to protect, care for and use, and an open forum in which all can get
together to discuss their problems and find common solutions. By strengthening
and emphasising the importance of open forums, common solutions and com-
mon natural resources, the developing world can make a determined bid to
revive the dying community spirit and to rebuild its devastated environment.
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MAKING WATER MANAGEMENT
EVERYBODY'S BUSINESS: WATER
HARVESTING AND RURAL DEVELOPMENT
IN INDIA

Anil Agarwal and Sunita Narain

The Water Crisis

At the dawn of the 21st century, numerous countries, including India, are facing a
growing water crisis. About 80 countries comprising 40 percent of world's population
already suffer from serious water shortages (Nigam et al., 1997). In India, this crisis is
already visible, contributing to enormous social, political and environmental costs that
are affecting the economy and quality of life. Nearly 44 million people in India are
affected by water quality problems either due to pollution, the prevalence of fluoride,
arsenic and iron deposits in groundwater, or due to ingress of sea-water into ground-
water aquifers (Nigam et aL, 1997). Millions do not have enough water, particularly
during summer months, and women and girls have to walk long distances to fetch
water. In the search for water, people are going deeper into the ground, lowering the
groundwater table and leaving wells dry. The per capita availability of water for India
in 2001 is expected to be half its 1947 level (Nigam et al., 1997).

Poor sanitation and unsafe drinking water account for a substantial part of the disease
burden in India, contributing to diarrhoea, dysentery, typhoid, worms, jaundice and
cholera. The World Bank has estimated that in 1993, the economic cost of the deaths
and illness caused by water and air pollution alone accounted for Rs. 24,000 crore (US
$6 billion) - an amount equal to the cost of two Narmada dams every year. Water pollu-
tion alone accounted for Rs. 19,950 crore (US $5 billion) (Carter, 1995).

Water is not only vital for human survival but is also the foundation for a sustainable
biomass-based economy. Though substantial investments are being made in exploiting
river and groundwater resources to support large-scale irrigation systems and urban
water supply, these systems have rarely reached out to poor rural people. Large-scale
water development systems have also often led to inefficient and inequitable distribu-
tion of water resources and forced displacement of the poor. Major institutional, policy
and technological initiatives are, therefore, required to ensure the efficient, socially
equitable and environmentally sustainable management of water resources.

The Potential for Rainwater Harvesting

India's growing water shortage is occurring despite it being one of the wettest countries
in the world. It receives 400 million hectare-metres (mham) of precipitation annually,
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primarily as rain supplemented by some 20 mham of river flows from neighbouring
countries. But it uses only a small part of its water endowment.

By the year 2025, India is expected to use 105 mham annually; up from 38 mham annu-
ally in 1974 (Nag and Kathpalia, 1975). If all this water use was to be met from rivers
and groundwater systems, riverine ecosystems and groundwater resources would come
under extreme stress, already occurring across the country. River flows and ground-
water add up to 247 million hectare-metres, of which a substantial amount must flow
out to neighbouring countries and to the sea (Nag and Kathpalia, 1975). But India still
has an enormous amount — theoretically as much as 173 million hectare-metres —
that could be captured as rain or as run-off from small catchments in and near villages
or towns. Currently it is lost through evaporation and so on. Therefore the theoretical
potential of water harvesting for meeting household needs is enormous. Rain captured
from 1-2 per cent of India's land could provide India's population of 950 million with
as much as 100 litres of water per person per day (Agarwal, 1998a). There is no village
in India which could not meet its drinking water needs through rainwater harvesting.
Even in an arid area with an annual rainfall level of only 100 mm, one hectare of land
could theoretically capture as much as one million litres of water (see below). As there
is a synergy between population density and rainfall levels, less land is required in more
densely populated areas to capture the same amount of rainwater. And in such areas
there are usually more non-porous surfaces like roof-tops which have improved runoff
efficiency.

Water harvesting means capturing the rain where it falls, or capturing the run-off in
one's own village or town. There are a variety of ways of harvesting water, including:

• Capturing runoff from rooftops
• Capturing runoff from local catchments
• Capturing seasonal floodwaters from local streams
• Conserving water through watershed management

Water harvesting can bring many benefits:

• Apart from increasing water availability, local water harvesting systems developed
by local communities and households can reduce the pressure on the state to provide
all the financial resources needed for water supply. As governments in developing coun-
tries are often short of funds, this approach will greatly reduce constraints posed by
financial considerations.
• Involving people will also give them greater ownership over water projects and will
go a long way towards reducing misuse of government funds.
• Moreover, when communities and households develop their own water supply
systems, they are more likely to look after them — the spectre of unrepaired, broken
down systems and wasted funds will haunt governments less. Water will also be used
more efficiently instead of being squandered.
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In human terms, rainwater harvesting therefore means making water everybody's busi-
ness. Every household becomes involved both in the provision of water and in the
protection of water sources. It means re-establishing the relationship between people
and their environment and turning water into a precious commodity, rather than some-
thing to be taken for granted. It means the empowerment of urban and rural commu-
nities to manage their own affairs, with the state playing a critical supportive role and
civil society playing a vital role in encouraging equity and sustainability of water use.

Therefore, there is eminent sense, ecological', financial and political, in promoting
community and household-based water harvesting systems. Water harvesting can not
only meet people's basic water needs but also improve the food and livelihood security
of the rural poor (Anon, 1998a and 1998b).

Diverse Technologies: A Treasure Trove

Water harvesting and integrated land-water management are not new to India or to
many other parts of the developing world (Box 1). The art and science of 'collecting
water where it falls' is an ancient but dying wisdom which needs to be revived to meet
modern freshwater needs adequately, equitably and sustainably, and modernised with
inputs from science and technology (Agarwal and Narain, 1997).

Box 1. A history of harvesting

India has had a tradition of water harvesting which is more than two millennia old.
Evidence of this tradition can be found in ancient texts, inscriptions, local traditions
and archaeological remains. There is some evidence of the existence of advanced
water harvesting systems even from pre-historic times. Hindu texts like the Puranas,
Mahabharata and Ramayana and various Vedic, Buddhist and Jain works contain
several references to canals, tanks, embankments and wells (Pande, 1997).

Of particular historical significance is recent evidence from Dholavira, a major site
of the Indus Valley civilisation, dating back to the third millennium BC. The site is
located in the Great Rann of Kutch, and was one among the five largest Harappan
cities excavated so far. Discovered in the 1960s, Dholavira lies in an arid area that
gets an average annual rainfall of 260 mm. There are no perennial sources of water
in the form of lakes or rivers. Subterranean water is, by and large, brackish and
saline. The inhabitants of Dholavira, therefore, created several reservoirs to collect
the monsoon runoff flowing down the flanking streams of the Manhar and Mansar.
Stone bunds were raised across them at suitable points to divert the flow of water
into a series of reservoirs that were dug out in the sloping areas between the inner
and outer walls of the Harappan city. Likewise, a network of drains criss-crossing
the citadel was also laid out to collect rainwater. Rainwater harvesting was the way
of life.

1. There is little information available on the ecological impacts of rainwater harvesting an groundwater and
river flows. However, as rainwater harvesting improves groundwater recharge it should in fact, improve the
perennial flow of rivers. It may, however have an impact on the seasonal flows - however as this would minimise
flows during monsoons it may help to reduce the risk offloads.
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India's traditional water harvesting structures demonstrate people's ingenuity at its best.
Using unique modes and basic engineering skills, people living in ecosystems across the
country have developed a wide array of techniques for satisfying their thirst.

Hill areas: diverting streams
Traditionally, wherever there were streams, especially in the hill and mountain regions of
India, people diverted water using simple engineering structures into artificial channels
that would take it to the fields (Agarwal and Narain, 1997). The indigenous people of
north-eastern India continue to build bamboo pipelines to carry water from natural
springs to a convenient point where it can be used for drinking. This art has been raised
to a sublime level by the people of southern Meghalaya, near the border of Bangladesh,
who use intricate networks of bamboo pipelines to deliver water to betel leaf plantations
in rocky areas where it is impossible to build channels. The entire system literally works
like a modern drip irrigation network that delivers measured quantities of water straight
to the roots of the plants. Some 18-20 litres of water enter the bamboo irrigation systems
every minute and after getting transported over several hundred metres, finally get reduced
to 20-80 drops per minute at the site of the plant (Agarwal and Narain, 1997).

Western and central India: dams to capture runoff
In several parts of India, people have built dams across seasonal channels to capture
runoff. But these structures, unlike normal dams, are used to moisten the soil so that
the post-monsoon crop would be assured of the rich soil of the tank bed itself. In dry
areas of Rajasthan, people have traditionally practised conjunctive use of surface water
and groundwater. They often built structures like wells and stepwells (wells with a flight
of stairs leading down to the water, below tanks and other types of water storage struc-
tures). Thus, when the tank water dried up, people could at least harvest clean ground-
water to meet their drinking water needs. Rajasthan also has a tradition of using
rooftops as a catchment area to collect rainwater.

In areas where land is not a limiting factor, people have even developed customised
rainwater harvesting structures called kundis. These are artificial wells which store
runoff from an artificially prepared catchment surrounding them so that rainwater
falling on the catchment rapidly runs into the well and gets stored. Their potential can
be understood by the following fact: If an area receives only 100 mm of rainfall —
which would make it an extremely arid environment —- this rain harvested over one
hectare of land would provide one million litres of water a year. As a family of five
would not need more than 10-15 1 a day for drinking and cooking — or 3,650-5,475
1 a year — 180-270 families could meet their most critical water needs by building a
one-hectare kundi (Agarwal, 1998a).

South India: building a culture of tanks
In the southern state of Tamil Nadu, a big stream is often diverted to feed a chain of
25-30 tanks in sequence. As this chain of tanks (called 'system tanks') is served by a
stream collecting water over a large catchment, it is traditionally considered much more
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desirable than a tank with a single, small catchment. The Palar anicut (dam) system, for
example, supplies water to 317 tanks, irrigating about 32,000 ha in North Arcot and
Chengalpattu districts. The profusion of tanks in Ramnathapuram district of the state
can even be seen from a satellite.

Decline Of Water Harvesting Systems

So why have these seemingly efficient rainwater harvesting systems declined? To answer
this question we need to look briefly to history. Two major changes have emerged
worldwide in water management since the 19th century:

1. The state has become the major provider of water replacing communities and house-
holds as the primary units for provision and management of water.

2. There has been growing reliance on the use of surface and ground water, while the
earlier reliance on rainwater and floodwater has declined, even though rainwater and
floodwater are available in much greater abundance than river water or groundwater.

The changing role of the state
"When the British arrived in India they found it to be a land of 'village republics'. "The
'village', to an extent, had all the semblance of the State; it controlled revenue and exer-
cised authority within its sphere... The basic element of this 'village republic' was the
authority it wielded, the resources it controlled, and dispensed, and the manner of such
resource utilisation... Indian society and polity had basically been organised according
to non-centralist concepts... That the annual exchequer receipts of Mughal emperor
Jahangir did not amount to more than five per cent of the computed revenue of his
empire... is symptomatic of the concepts and arrangements which governed Indian
polity.... there is voluminous data scattered in the British records themselves which
confirm the view, that in terms of the basic expenses, both education and medical care,
the expenses of the local police, and the maintenance of irrigation facilities, had primary
claims on revenue..." (Dharampal. 1983.)

British rule, unfortunately, laid this enormous heritage to waste. In their desire to rule,
administer and maximise their revenues from this rich land, the British steadily impov-
erished the rural communities, leading to the destruction of their resource management
systems, including the water management structures that had emerged over the centuries.

By about 1800, a very large percentage of these revenue assignments had been alto-
gether dispossessed, reducing their beneficiaries to penury. Most of the remaining had
their assignments greatly reduced so that they could no longer perform the educational,
water management or other functions that they were expected to undertake. With the
destruction of the indigenous financial system, community property slowly became
nobody's property.
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Furthermore, what the colonial rulers could not own or earn money from, they
neglected. As Arthur Cotton, the pioneer of modern irrigation in India, himself noted
in 1874 about local water harvesting systems: "There are a multitude of old native
works in various parts of India... These are noble works, and show both boldness and
engineering talent. They have stood for hundreds of years. When I first arrived in India,
the contempt with which the natives justly spoke of us on account of this neglect of
material improvements was very striking; they used to say we were a kind of civilised
savages, wonderfully expert about fighting but so inferior to their great men that we
would not even keep in repair the works they had constructed, much less even imitate
them in extending the system." (Dutt, 1900).

The British tried to take remedial measures when they realised their mistake, but they
failed to comprehend the strength of the indigenous system (Box 2). Firstly, they created
irrigation and public works bureaucracies which were supposed to own and manage the
neglected water harvesting systems. When these technocracies failed to revive these
systems, the British authorities in Madras presidency, in the mistaken belief that local
communities would undertake voluntary labour to maintain the tanks as a tradition,
enacted the notorious Madras Compulsory Labour Act of 1858. This legislation 'forced'
villagers to give compulsory labour for desilting tanks and led to considerable resent-
ment in the region. The traditional system in which villagers contributed voluntary
labour had died with the death of local ownership of the resource (Vani et al., 1997).

Box 2. Misinterpreting the Landscape

With agricultural production declining rapidly in once prosperous Bengal, the British
government invited William Willcocks, a British irrigation expert, to advise it on irri-
gation development. In a series of lectures delivered in Calcutta in the 1920s, Will-
cocks stunned everyone by arguing that the absolute best that the government could
do was to revive the ancient flood irrigation system of the region (Willcocks, 1930).

When Willcocks tried to plan a system of irrigation canals for the Bengal countryside,
he was astonished to find that every 'dead river' on the map sheltered an appropri-
ate place for a canal. To his discerning eye, the parallel alignments of the main canals,
maintained over long distances, contrasted sharply with what he called "the tangled
meaningless mass of waterways... where we have nature's undirected handiwork." He
concluded that during floods, the embankments along these canals would have been
regularly breached to take the floodwaters to the fields. But the British administra-
tors had mistaken them for flood embankments and considered the regular breaches
in them as discreditable efforts of the local people. Therefore, the government did not
do anything to desilt these canals and maintain them. Even worse, wherever possible,
they constructed solid embankments to prevent wholesale breaches.

The resulting destruction of the overflow irrigation system of Bengal steadily led to
a decline in agricultural production, increase in malaria and the famous famines. The
region, which never revived the wisdom of its ancestors, remains the poorest in the
world.
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Declining Emphasis on Rainwater and Floodwater
With the progress of British rule, there was also a gradual shift in emphasis from minor
irrigation works like tanks, wells, bandharas (dams) and small river channels to large
dams and canals commanding extensive areas.

This emphasis was perpetuated through the education system. The British educated an
entire class of Indians which no longer appreciated or understood India. They were so
successful that when India became independent, the leaders of modern India also turned
their backs on the traditional systems and invested almost exclusively in mega-irriga-
tion projects and mega-bureaucracies to manage its water systems. Over time, there
has also been a downfall in community self-management as bureaucratic intervention
in village affairs has been steadily encouraged by India's political leaders.

Technological changes like the introduction of tubewells mean that richer farmers in the
command area of a tank, who can install these tubewells, no longer have an interest in
cooperating with the rest of the community in managing the tanks. Many central and
southern Indian cities like Hyderabad, Chennai (Madras) and Bangalore grew up
around traditional water harvesting systems. But in these urban areas too, these systems
have either disappeared because of pressure from real estate lobbies or have become
heavily polluted. Today, traditional water harvesting systems are only important in
remote areas where the reach of water bureaucracies remains weak, as in many
Himalayan states.

The Way Ahead: Learning From Experience
During the 1980s several successful community-based resource management experi-
ences emerged as a response to the crisis in water management. A few examples are
described below, and provide valuable lessons about the policies needed for the trans-
formation from ecological poverty to sustainable economic wealth. The cases described
are especially important because they are now several years old and have reached an
advanced level of ecological succession and associated economic impacts.

Sukhomajri Village

Sukhomajri, located near the city of Chandigarh, is the first village in India to have
income tax levied on the income it earns from the ecological regeneration of its
degraded watershed. In 1979 when the nation was facing a severe drought, the villagers
built small tanks to capture rainwater and agreed to protect their watershed in order
to ensure that their tanks did not get silted up (Agarwal and Narain, 1980). The main
incentive for the villagers to protect their watershed came because of an assurance from
the forest department that they would have the right to the use of the forest land. The
villagers argued that as they were protecting the watershed, they should get the bene-
fits from the increased biomass production. The state forest department agreed to give
the grass rights to the village as long as the villagers paid the forest department a royalty
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equivalent to the average income earned by the department before the villagers started
protecting the watershed.

The combination of public, private and community investments and the participatory
efforts of the villagers has produced, according to one cost benefit analysis, a rate of
return of the order of 19 per cent (Chopra et al., 1990). The tanks have helped to
increase crop production nearly threefold and the protection of the forest area has
greatly increased grass and tree fodder availability. This, in turn, has increased milk
production. With growing prosperity, Sukhomajri's economy has undergone a change.
" Who could imagine that televisions, tractors and bicycles could be had for mere grass
and water?" asks a villager. One of the most impressive savings resulting from the
project is in the cost of desilting the Sukhna lake which supplies water to the down-
stream city of Chandigarh. The inflow of sediment has come down by over 90 per cent.
This saves the government Rs. 7.65 million ($0.2 million) each year in dredging and
other costs (Chopra et al,, 1990).

Ralegan Siddhi Village

Ralegan Siddhi is a village in a drought-prone area of Maharashtra where the annual
rainfall ranges from only 450 mm to 650mm and where the villagers were once not
even assured one regular crop (Mahapatra, 1997). In 1975, the village was poverty
stricken, with less than one acre of irrigated land per family (Hazare, 1997). Krishna
Bhaurao Hazare, a retired driver from the Indian army, began constructing storage
ponds, reservoirs and gully plugs. Due to the steady percolation of water, the ground-
water table began to rise. Simultaneously, government social forestry schemes were
used to plant 300,000-400,000 trees in and around the village (Chopra and Rao, 1996).
Because of the increased availability of irrigation water, land that was lying fallow came
under cultivation and the total area under farming increased from 630 hectares to 950
hectares (Hazare, nd). The average yields of millets, sorghum and onion increased
substantially.

Every effort was made in the village to ensure equitable access to the resources gener-
ated. Water is distributed equitably. Only low water-consuming crops were allowed
(Hazare, pers. comm.). Water conservation efforts resulted in increased availability of
groundwater that in turn has facilitated the development of community wells. Water
from these wells, supplied at a moderate price, has enabled farmers to grow two to
three crops a year including fruits and crops, some of which are exported all the way
to Dubai (Mahapatra, 1997).

Today not a single inhabitant of the village depends on drought relief. Incomes have
increased substantially. By Indian standards, Ralegan Siddhi is a rich village now. Over
a quarter of the households earn nearly half a million rupees a year, and a branch of a
major bank has opened in the village. Ralegan Siddhi's income distribution is also much
less skewed than that of rural Maharashtra (Rao and Natarajan, 1996).
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An impressive system of decision making has been created in the village. Some 14
committees operate to ensure people's participation in all decision making. A partici-
patory democratic institution called the Gram Sabha was created to take community
decisions and to involve every villager in the development process and exert social pres-
sure wherever required. In other words, Ralegan has given greater importance to partic-
ipatory democracy than to representative democracy.

Bringing a dead river back to life

Rainwater harvesting has brought the river Arvari in dry and drought-prone Rajasthan
back to life (Mahapatra, 1999a). The river flows through a drought stricken region -
villagers living on the margins of survival are desperately poor and find sustenance by
migrating to cities for work. According to historical records of the region, the river
Arvari used to provide groundwater recharge to wells in the area. But nobody can
remember seeing it flow except during the short monsoon period. The river - in its 45
km journey to its confluence in the reservoir of a dam on the river Sainthal - flows
through 70 odd villages. Its source lies in the degraded hills near the village of Bhaonta-
Koylala.

In 1986, working with a local NGO, the Tarun Bharat Sangh (TBS), the villagers of
Bhaonta-Koylala built a rainwater harvesting structure locally known as johad to trap
the rainwater and to use it to recharge the groundwater. Since then over 200 water
harvesting structures have been built in the 70 villages in the catchment of Arvari. These
small dams have helped to recharge the river. In 1990 it flowed till October. In 1991,
till January next year. In 1992, till February next year. In 1993, till March next year.
From 1994 it flowed till April and in 1995 the flow did not cease. It has been peren-
nial ever since.

But with the water came the bureaucracy. In 1996 the villagers of Hamirpura living
along the Arvari were told that a contractor had been given a licence by the state
government to start fishing in the river. Under law the river is the property of the
government and now that it had water, it was ready to take 'control' of its resource. But
the villagers demanded a say in its management. Working with TBS, in January 1999
they formed a River Parliament, locally known as the Arvari Sansad - an association
of all the villages along the river course. The meeting that declared the formation of
the parliament adopted a constitution to manage the river. If it succeeds this 'people's
river parliament' will show the way ahead to a number of communities (Mahapatra,
1999b).

Jhabua District, Madhya Pradesh

Transformation of rural ecosystems with people's participation, such as the cases
described above, has remained isolated and scattered, and usually led by remarkable
NGO leaders. Government efforts in afforestation and watershed management have
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rarely been able to replicate these successes. In most cases, the problem has been that
the devolution of power to local communities has been half-hearted and inadequate.
People's participation has remained largely stuck in the 'y° u participate in my
programme' mode.

In Madhya Pradesh, however, the government's watershed management programme
(the Rajiv Gandhi Watershed Development Mission) has become an outstanding
example of government intervention promoting public participation in environmental
management. The state-wide programme was initiated by the chief minister Digvijay
Singh, after he was inspired by the work of Krishna Bhaurao Hazare in his village
Ralegan Siddhi. The programme is integrated and participatory in its approach
(Agarwal, 1998). Today, trees are coming up in a district which in the mid-1980s looked
like a moonscape. Wells are literally overflowing with water in a place that was
described as chronically drought-prone (Agarwal and Mahapatra, 1999).

The programme created several tiers of institutions:, at the state level, for policy coor-
dination; at the district and milli-watershed level2, for implementation and coordina-
tion; and at the village level to ensure that all villagers acquire an interest in the effort.
For example, 1,748 women's groups, with 25,506 participants, were created in 374
villages of Jhabua.

But most importantly, serious efforts have been made to give local communities powers
over decision making and control over resources. For instance, the villagers play an
active role in managing the funds meant for the watershed programme. Nearly 80 per
cent of the funds for the programme are put in a bank account managed by the Water-
shed Development Committees made up of village people. The Watershed Develop-
ment Committee tries to bring together all the important interest groups in the village
and thus replicates the concept of the gram sabha.

These case studies show clearly that ecorestoration is possible even in highly degraded
lands and that this ecorestoration can regenerate the local rural economy and thus help
in poverty alleviation in a sustainable and cost-effective manner (Agarwal and Narain,
1.999). In other words, helping the people to help themselves by improving their local
natural resource base is a viable and effective strategy for poverty alleviation. The key
to this ecorestoration lies in good management and use of the local rainwater, but the
entire exercise must be underpinned by community-based decision-making systems and
institutions, and enabling legal and financial measures which promote community
action.

However, these examples remain scattered because the governance system needed to
foster people's control over natural resources does not exist. The locally-led examples
came into existence despite the system and not because of the system. It takes enor-

2. A milli-watershed covers 5,000-10,000 hectares and consists of several micro-watersheds of 500-1,000
hectares.
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mous perseverance from an individual to bring change at the micro level especially if
the governance system does not empower local communities to improve and care for
their resource base. But now the Madhya Pradesh government has shown that the state
can replicate these community-based efforts if there is adequate political will and pres-
sure on the technical and administrative bureaucracy to deliver. The transformation of
Jhabua is a fine example of the results we can expect when a government seriously
starts working with the people.

Conclusions
The potential of water harvesting is enormous. With about five to 10 per cent of India's
land area set aside for rainwater collection, most of India's irrigation and household
water needs could be met. Furthermore, as the cases above illustrate, improved water
conservation provides the foundation for a multitude of other improvements (Figure 1),
beginning with increased quantity and productivity of croplands because of increased
water conservation and, hence, availability of irrigated water, and leading on to
increased grass production from the local grasslands and slowly increased production
of fodder and timber resources from the tree and forest lands.

But for water harvesting to support sustainable rural development, there will need to
be a change in the governance of water systems (Box 3). A decentralised system of water
management is required, in turn demanding a community-based system of natural
resource management.

The only way this objective can be achieved is by deepening systems of participatory
democracy and expanding people's participation at the village-level as much as possi-
ble. Every settlement must have a clearly and legally defined environment to protect,
care for and use, and an open forum in which all can get together to discuss their prob-
lems and find common solutions. By strengthening and emphasising the importance of
open forums, common solutions and common natural resources, the developing world
can make a determined bid to revive the dying community spirit and to rebuild its devas-
tated environment.
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Box 3. Steps Towards a Community-based System of Natural
Resource Management

• Maintain water as a community resource. Water as a common property resource is the
crucial link for improving the productivity of private croplands. It is vital to maintain the
use of local water as a community resource and not to allow water distribution to fol-
low the inequity in land holdings.

• Adopt an integrated approach to village resource development Current rural devel-
opment efforts are extremely fragmented, focusing mostly on agriculture, and often
efforts are contradictory and counterproductive. Yet the 'village ecosystem' usually con-
sists of several integrated components: croplands, grazing lands, forest and tree lands,
local water bodies, livestock and various energy sources. What happens in one compo-
nent invariably impacts on the others, and all is maintained in a delicate ecological bal-
ance. Thus development must focus on the holistic enrichment of the ecosystem,
whereby attempts are made to increase the productivity of all components, from the
grazing lands and forest lands to croplands, water systems and animals.

• Ensure people's participation in the regeneration of village assets. All new plantations
and grasslands have to be protected, but this will only be achieved with the support of
the people. Without this support, the survival rates of village assets like check dams and
tanks will be extremely poor.

• Strengthen village institutions to enable people's participation. Rational use and main-
tenance of village land and water resources needs discipline. Villagers have to ensure
that animals do not graze in their protected commons, the catchments of their local
water bodies are conserved and properly used, and the common produce from these
lands is equitably distributed within the village. Villagers can only achieve this if there is
an effective village-level institution to energise and involve them in controlling and
managing their environment. Deepening democracy at the grassroots is a critical deter-
minant for ecological regeneration and local water management. The village-level insti-
tution must work with a high order of democracy and transparency in decision-making
in order to engender cooperation and discipline within the group members. In India, vil-
lage-level institutions have worked best when they are built on the Gandhian concept
of a gram sabha, in other words, the village institution is one which empowers the
assembly of all village adults to take decisions.

• Promote decision-making forums. Open public forums are more transparent and
accountable and promote more confidence in community decision-making than small,
elected village councils. Resolution of intra-village conflicts and coordination are invari-
ably easier in open village meetings. Even where inequality is intense, there will be
greater chances of obtaining equitable community decisions in open village forums
than in those which are closed and secretive.

• Develop a legal framework that supports local rights to manage resources. Currently
in India the government owns a substantial portion of land and water resources. The
result is that village communities are alienated from their management or protection,
leading to massive denudation of forests, overexploitation of grazing lands and neglect
of local water systems. Laws dealing with natural resources like land, water and forests
will have to be changed to give people the right to improve and develop the village
natural resource base. The legal framework should clearly be such that people are
encouraged to take the initiative-to develop their natural resource base and not wait
for the government to act.

• Channel government funds directly to village institutions. In the present system, vari-
ous functionaries and agencies of the government control finances for village develop-
ment. Ultimately, only a small proportion reaches the community and is spent on pro-
jects over which it has no control and which are not a local priority.
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