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ABSTRACT 
 
 

Water, of course, is the elixir of life. Yet rapid population growth, urbanization, and 
industrialization, the impact of climate change, and geographical and seasonal variability, 
make meeting the present and future needs for this most essential of elements a challenging 
one. The Indian water sector faces present and future competitive water demands from 
various sectors and the challenge of meeting them and ensuring food security without 
harming the environment and indigenous people. India’s utilizable water resource potential 
(surface and groundwater) is 1,123 billion cubic meters (BCM), whereas water demand 
projected for 2050 is 1,180 BCM, agriculture alone accounting for about 70% of the total. 
So far, storage of only 225 BCM could be created out of 690 BCM of utilizable surface water, 
which is equivalent to only 187 m3 per capita. Total surface and groundwater utilization is 
about 403 BCM and 231 BCM, respectively. 
 
To bridge the gap between demand and supply, the Ministry of Water Resources of the 
Government of India is implementing a number of programs, such as an accelerated 
irrigation benefits program; command area development and water management programs; 
repair, renovation and restoration of water bodies, and so on. Yet, a lot more is required to 
harness India’s full water resources potential and address the numerous challenges of 
agriculture, irrigation and drainage, water quality and supply, and sanitation and hydropower 
development. This paper looks at the strategies and options available in the water sector and 
ADB’s contribution to the development and management of the country’s water resource 
potential. 
 
ADB’s water sector operations in India began in 1995 with the approval of a loan of $85 million 
for an urban infrastructure development project in Karnataka State. Agriculture and natural 
resources was introduced as a new water-related sector for ADB in the 2003–2006 country 
strategy and program to strengthen mainstreaming of poverty reduction, with the approval of a 
first loan for the Chattisgarh irrigation development project in 2005. Water-related activity in the 
energy sector started in 2007 with a loan to Uttarakhand under a large hydropower project to 
support renewable energy development. By July 2011, 31 loans including periodic financing 
requests, totaling $3.14 billion, had been approved for water-related activities in agriculture 
and natural resources, urban, energy, and multisector areas. 

 
JEL Classification: E52, E61, E62, H30, H63 
 
Keywords: surface water, groundwater, water quality, water supply and sanitation, hydropower. 
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NOTES 
 
(i) The fiscal year (FY) of Government of India ends on 31 March. FY before a calendar 

year denotes the year in which the fiscal year begins, e.g., FY2009–2010 begins on  
1 April 2009 and ends on 31 March 2010. 

(ii) In this report, “$” refers to US dollars and INR refers Indian Rupees.  
(iii) Data and information in the paper are as available up to 15 July 2011 otherwise as 

specified. 



I. INTRODUCTION 
 
1. Rapid population and economic growth is putting huge pressure on scarce water 
resources in Asia, especially South Asia. During the last 50 years, per capita availability  
of water fell by 70% in South Asia, 60% in North Asia, and 55% in Southeast Asia. In India,  
per capita availability by 2050—already down from about 5,200 cubic meters (m3) in 1951 to 
1,588 m3 in 2010—is expected to fall to just 1,140 m3. Highly uneven distribution of water 
resources, geographically and seasonally, compound the problem. 
 
2. Meeting the water needs of urbanization, industrialization, and the demands from 
agriculture and municipalities are also increasingly big challenges. Aggravating this mix are 
climate change, water pollution, and the environmental degradation associated with development. 
All these factors raise the question of just how the requirements of food security and competitive 
water demands can be fulfilled without further harming environments and indigenous people. 
 
3. In this context, the Asian Development Bank, realizing long ago the significant role water 
will play in economic development, poverty alleviation, and food security in developing Asia, 
aligned its lending policies in the water sector with needs. Indeed, ADB adopted the water policy 
“Water for All” in 2001 to meet the numerous and complex challenges. To take stock of ADB’s 
water sector operations a decade later and determine the best way to support the investment, 
knowledge, capacity, and technology needed to resolve current issues, a Water Operational 
Framework 2011–2020 (WOF) has been developed. The WOF will concentrate on expanded 
and rigorous analytical work to understand the current water crisis and emerging trends and 
solutions through the Future of Water in Asia study and a series of Country Water Assessments, 
identifying and advancing inclusive water policy reforms and strengthening support to programs 
and projects in priority areas.1  
 
4. ADB’s support in India’s water sector operations began in 1995 and has been confined 
mainly to water supply and sanitation, extending to irrigation and drainage and hydropower only 
recently. There is therefore a need to review ADB’s water sector operations in the country and 
to suggest options for increasing involvement. This paper provides a brief description of the 
issues and challenges in the Indian water sector and ADB’s water policy and associated water 
financing program. It presents a brief review of ADB’s overall water sector operations, with a 
focus on the agriculture and natural resources sector, dealing with rural and basin water. It also 
provides suggestions for meeting the challenges. 
 

II. CHALLENGES IN INDIA’S WATER SECTOR  
 
5. The water sector in India, and the region, is encountering a series of challenges, 
including a growing demand-supply gap, deteriorating water quality, fragmented water 
governance, and the difficulties of balancing the water-food-energy nexus. At the same time, 
climate change is likely to compound the problems of scarcity. The challenges in the Indian 
water resources sector are briefly discussed below. 
 
6. Availability of water: India’s average annual water resource potential is estimated at 
1,869 billion cubic meters (BCM), whereas utilizable water resources2 have been assessed  
                                                 
1 Priority areas include mainstreaming efficiency in water use in agriculture, municipalities, and industry into project 

design; supporting increased investment in wastewater management and reuse (including hygiene sanitation); and 
stimulating private sector participation. 

2 Water resources potential is the total runoff generated from rainfall, whereas utilizable potential is the water 
resources that can be utilized economically within the limitations of physiographic and hydrological conditions, 
socio-political, environment, legal and constitutional constraints and the technology available.  
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at 1,123 BCM,3 of which 690 BCM is from surface water (SW) and 433 BCM from groundwater 
(GW) sources. Availability is highly skewed, both spatially and temporally (75%–80% of 
precipitation falls during the monsoon from July to September). Because of rapid population 
growth, annual per capita water availability4 is continuously declining (Figure 1) and is about 
1,590 m3 at present. Basin-wise water availability and utilizable water is shown in Figure 2 and 
Annex 1. Big variation in precipitation, both in space and time and increasing multisector 
demands for agriculture, municipal and domestic and industry is a major cause of water scarcity 
in India and other similar countries in the region. 
 

Figure 1: Per Capita Water Availability in India 
 

 
 

7. To harness utilizable water resources, the development of storage projects has been 
taken up in earnest since independence, but, so far, storage capacity of only 225 BCM could be 
created out of 690 BCM of utilizable surface water. In terms of per capita storage that works out 
to only 187 m3, compared to 1,110 m3 for the People’s Republic of China (PRC), 5,000 m3 for 
the United States (US) and 6,103 m3 for the Russian Federation. Groundwater development 
was also started simultaneously for agriculture and other uses, with current utilization about  
230 BCM. This development of surface and groundwater helped increase irrigation potential 
from about 23 million hectares (Mha) in 1951 to about 123 Mha by the end of tenth five year 
plan (March 2007), out of ultimate irrigation potential of about 140 Mha.5 Box 1 presents India’s 
water resources development scenario, showing that India is still lagging far behind in the 
development of utilizable water resources fully. 
 
 
 
 

                                                 
3 As per the Planning Commission (2007) Report of the Steering Committee on Water Resources for the Eleventh 

Five Year Plan (2007–2012), trans-basin transfer of water, if taken up to the full extent as proposed under the 
National Perspective Plan, would increase the utilizable SW quantity by about 220 BCM, while groundwater 
recharge and rainwater harvesting can add another 30 to 35 BCM. 

4 Some of the major river basins like Krishna, Cauvery, Pennar, Mahi, Sabarmati, Tapi, Subarnarekha, East flowing 
rivers between Mahanadi and Pennar, East flowing rivers between Pennar and Kanyakumari and West flowing rivers 
of Kutch and Saurashtra including Luni are already water scarce while Godavari and Indus (up to Indian border) are 
water stressed at present. By 2025 Ganga and Godavari are also expected to become water scarce. 

5 Ultimate irrigation potential is estimated to increase to 175 Mha with inter-basin sharing of water. 
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Figure 2a: Basin-wise  
Water Resources Potential  

(Surface and Ground Water - 1,869 BCM) 

Figure 2b: Basin-wise  
Utilizable Water  

(Surface Water - 690 BCM) 

BCM = billion cubic meters. 
Source: Water and Related Statistics, Central Water Commission, December 2010. 
 
 

Box 1: India’s Water Resources Development Scenario 
 

• Water resources: 1,869 BCM available, with 1,123 BCM utilizable (690 BCM surface water [SW] and 433 
BCM groundwater [GW]); 

 
• Development of water resources: 225 BCM storage created, 64 BCM in progress, and 108 BCM planned; 
 
• Current utilization: SW 403 BCM, or 58%; GW 231 BCM, or 53%; 
 
• Irrigation potential: ultimately, 139.9 million hectares (Mha) (including major and medium (58.5 Mha), minor-

(81.4 Mha) [SW: 17.3 Mha, GW: 64.1 Mha]). Potential created up to March 2007 amounted to 123.3 Mha 
(including major and medium projects at 42.3 Mha, and minor at 81.0 Mha [SW-14.1 Mha, GW-66.9 Mha]); 

 
• Land resources (2007–2008): cultivable area is 182 Mha; gross sown area is 196 Mha; net sown area is 

141 Mha; gross irrigated area is 87 Mha; and net irrigated area is 62 Mha. 
 
 

Source: Government of India, Central Water Commission. 2010. Water and Related Statistics. New Delhi. 

 
8. Growing multisector demand: India’s population is likely to stabilize at about  
1.6 billion and its food requirement for 2050 is estimate to reach about 400 million metric tons 
(MMT) against current food production of about 234 MMT. Meeting this would require full 
development of all available cultivable land for agriculture, including extending irrigation to rain-
fed areas, and development of full irrigation potential. It would also have to reduce post-harvest 
losses from processing to marketing centers through the development of modern and efficient 
marketing infrastructure, developing an integrated agriculture value chain, including backward 
links between markets and production areas, to create significant gains, partially to meet 
growing food grain demand. It is estimated that withdrawals for agriculture will increase from 
543 BCM in 2010 to 807 BCM in 2050. Water demands for municipal and domestic, industrial, 
and power uses have also been estimated to reach about 111 BCM, 81 BCM and 70 BCM by 
2050, respectively, up significantly from 2010 levels of about 43 BCM, 37 BCM and 19 BCM. 
The total water requirement in 2050 for all sectors including irrigation, domestic, industry, power, 
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inland navigation, ecological, and evaporation losses has been estimated at 1,180 BCM.6  
The return flows have been estimated at 259 BCM, giving a net requirement of 921 BCM for 
2050. Climate change impact is expected to increase demand, mainly for agriculture, due to 
increased evaporation and evapotranspiration from cropped areas. 

9. In a study carried out by the 2030 Water Resources Group7 it is estimated that, globally, 
demand in 2030 (6,900 BCM) will be 40% (2,700 BCM) more than the accessible and reliable 
supply of water (4,200 BCM). For India, available annual average water resources potential is 
assessed at 2,518 BCM (2,118 for SW and 400 for GW), while utilizable potential at 90% 
dependability is estimated at 744 BCM (514 for SW and 230 for GW) against demand of  
1,500 BCM. This leaves a gap of about 750 BCM, which varies widely from the estimates of the 
Ministry of Water Resources.8 The major difference in demand estimates is accounted for by 
irrigation: the 2030 Water Resources Group estimates at 1,200 BCM is almost double of 
Ministry of Water Resources’ estimate of 650 BCM for 2030. It will be a major challenge to 
determine how to manage this demand-supply gap in a sustainable and cost-efficient manner, 
while maintaining the environmental and ecological health of the system. Solutions lay both  
in increasing water supply through the development of infrastructure to store more water,  
as well as to adopt management measures to increase water productivity for agricultural and 
industrial uses through improvements in efficiencies and increasing agricultural productivity.9 
Some of the measures adopted/proposed to meet the challenge are given below. 
 

• Augment the availability of utilizable water through expeditious implementation  
of water resources projects, particularly multipurpose projects with carry-over 
storage, inter-basin transfer of water, rainwater harvesting (including roof-top 
harvesting), groundwater recharge, watershed development, and so on; 

 
• Take up extension, rehabilitation, and modernization of existing projects, including 

repair, renovation, and restoration of old tanks to restore benefits from the projects 
that have deteriorated due to poor maintenance and other reasons. It is estimated 
that this measure could add another 20–25 Mha of irrigation potential through 
water saved due to system modernization and stabilizing planned potential; 

 
• Encourage groundwater development in areas with untapped/unutilized potential, 

particularly in the eastern region, through a time-bound program; 
 

                                                 
6 Government of India, Ministry of Water Resources. 1999. National Commission on Integrated Water Resources 

Development Plan. New Delhi. 
7 2030 Water Resources Group. 2009. Charting Our Water Future – Economic frameworks to inform decision-making. 
8 Ministry of Water Resources data for annual average available water resources potential and average utilizable 

potential are 1869 BCM and 1123 BCM (SW-690 and GW-433) respectively. Similarly, annual demand for 2030 in 
the study has been assessed at 1504 BCM (irrigation-1200, domestic-108, and industrial-196) against the  
demand projection of 1180 BCM (irrigation-807, domestic-111, industrial-81, and others, including environmental 
requirements-181) for 2050 by the Ministry of Water Resources. Estimated pro-rata demand is 910 BCM for 2030 
(irrigation-650, domestic-72 and industrial-70, and others including environmental requirements-118). There is wide 
variation both in the water availability and demand values given in the study and the Ministry of Water Resources 
estimates. 

9 It is estimated in the 2030 Water Resources Group report that, for India, the introduction of measures to improve 
agricultural productivity, the biggest consumer sector, can bridge 80% of the gap, while supply measures can fill up 
the remaining 20%. Measures for rain-fed agriculture can bridge 17% of the gap; germplasm 15% (irrigated-11% 
and rain-fed-4%); and drip irrigation, improved irrigation control, and genetic crop development, 25%. Whether 
these measures are sufficient to meet the gap between future demand and supply in a sustainable manner needs 
thorough analysis. Instead of adopting a least-cost solution, a best-possible combination of sustainable solutions 
would have to be adopted. 
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• On the demand side management, strategies include to adopt cropping patterns 
suited to agro-climatic zones, promote micro-irrigation systems, such as 
drip/sprinkler irrigation systems in water deficit areas, and improve water-use 
efficiency in general and irrigation in particular,10 reduce water demand (especially in 
water intensive industries and households), promote traditional systems of water 
conservation, and provide incentives for recycling of water including wastewater; 

 
• Take up command area development works simultaneously with the project 

execution as one package to ensure the availability of the water upon completion 
of the project, as well as to bridge the gap between creation and utilization of 
irrigation potential, which at present has grown to about 26%; 

 
• Encourage effective participatory water management covering irrigation and water 

supply, which would imply people’s participation in planning of projects starting at 
the grass roots Panchayat (a local administrative set up at village, block or district 
level.) level; hand over system maintenance and revenue realization to beneficiary 
groups or water-users associations (see Box 2 for a description of a successful 
participatory irrigation management project); 

 
 

Box 2: Participatory Irrigation Management: A Success Story 
 

One of the most successful examples of participatory irrigation management in India has been run jointly by 
the Government of Gujarat and the Development Support Centre, Ahmedabad since 1994 on the right bank 
canal of the Dharoi project on the Sabarmati river, which covers about 48,000 hectares. Some 175 water 
users associations (WUA) with 35,000 members and two branch level federations have been formed. 
The water users associations are registered as co-operatives and each farmer within the command area has 
purchased a share to become a member. 
 
The water users association has carried out canal rehabilitation works worth $1.22 million, wherein the 
members have contributed about $0.22 million. They have appointed their own president, secretary and canal 
operators, who ensure that the WUA financial and administrative systems, as well as the physical system, are in 
good shape before the irrigation season. The WUA itself pays these operators and the secretary, without any 
government grants. They have installed gates at the outlet level with their own funds and devised a system of 
water distribution wherein no member is given water without a pass. They prepare an annual budget and decide 
the water charges, which are often over and above the government rate. The office bearers collect the water 
charges in advance from the farmers and pay them to the Irrigation Department. 
 
The WUAs charge penalties finalized at the Annual General Body meeting from members who break the rules, 
which is doubled for office bearers. Some WUAs have also carried out pilots on volumetric supply of water and 
water use efficiency. They have built up reserve funds that serve as a contingency during scanty rainfall years. 
 

 
• Provide separate budget head up to 15% of plan fund as Irrigation Maintenance 

Fund, crediting the full amount of irrigation revenue collected to the fund; and 
 

• Promote research and development in developing cost-effective and innovative 
technologies for increasing water-use efficiency and maintaining its qualities in 
agriculture, domestic, and industrial sectors; water purification; desalination and  
 

                                                 
10 Present irrigation water use efficiency is in the order of 35%–40% in surface water and 65–70% in groundwater. 

The National Commission on Integrated Water Resources Development Plan (1999) has suggested that  
it is possible to achieve higher efficiencies, of 50%–60% for surface water and 72%–75% for groundwater.  
The National Water Mission aims to develop a framework to optimize water use by increasing water-use efficiency 
by 20% through regulatory mechanisms with differential entitlements and pricing. 
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recycling and reuse of water; as well as developing water-neutral and water-
positive technologies to supplement the availability of utilizable water and to 
encourage the public–private partnership (PPP) model in this direction. 

 
10. The Ministry of Water Resources is already implementing a number of programs to 
bridge the gap between demand and supply, keeping in view the strategies and priorities of the 
government from time to time (Box 3). 
 
 

Box 3: Ministry of Water Resources Programsa 
 

• The Accelerated Irrigation Benefits Program: This program started in 1996 to provide financial 
assistance for completion of last mile projects, as well as extension, rehabilitation, and modernization 
(ERM) of existing projects. Central assistance has been provided so far to 283 major, medium, and ERM 
projects and 11,655 minor irrigation projects, out of which 129 major/medium/ERM and 7,969 minor 
irrigation projects were reported completed by December 2010. Irrigation potential created up to  
March 2009 through major, medium and minor irrigation projects was 5.94 Mha, and the total amount 
released to the states from 1996 to December 2010 was about $9.65 billion and the target for 2010–2011 
is $2.04 billion; 

 
• Command Area Development and Water Management Program: The program started in December 

1974 to bridge the gap between potential created and utilized, involving activities related to on-farm 
development works, institutional support to water users associations (WUA), construction of field drainage 
systems, correction of system deficiencies, use of bio-drainage etc. covering an area of 19.68 Mha up to 
March 2011. The amount spent up to March 2011 was about $1.05 billion. Under the scheme, about 
57,000 WUAs covering 13.54 Mha had been formed; 

 
• Repair, renovation, and restoration of water bodies: The objective of the program was the 

improvement of traditional water bodies, community participation, groundwater recharge, capacity building 
of communities, and so on, to cover 123,000 water bodies with 2.58 Mha. The total outlay was  
$2.22 billion, out of which external assistance from World Bank is about $1.3 billion;b 

 
• Farmer’s participatory action research program: The main aim was to produce more crop and income 

per drop of water, involving the demonstration of various agricultural productivity measures, such as  
the balanced use of fertilizers, land leveling, drip irrigation, use of high yielding variety seeds, and so on. 
The Ministry of Water Resources approved 5,000 projects in 2007–08 for implementation, with the help of 
60 institutes in 25 states/union territories at the cost of $5.4 million. 

 
 
a Government of India, Ministry of Water Resources (as on 15 July 2011) http://wrmin.nic.in/ 
b Government of India, Ministry of Water Resources. 2009. Guidelines for Repair, Renovation and Rehabilitation of  

Water Bodies. New Delhi. 

 
11. Accelerated Irrigation Benefit Program: Considering the limited resource capacity  
of the state, this program was initiated in 1996–1997 to prioritize the provision of financial 
assistance to complete ongoing major and medium irrigation schemes, which were at the 
advanced stage of completion. This was done so that additional potential for irrigation could be 
created. The achievements under the program (described in Box 3) are rather slower than 
expected, mainly because of lower fund allocation under the program and also the inclusion of 
new projects, instead of only last mile projects, as envisaged in the beginning. This has led to 
delay in the completion of the projects, with associated time and cost overruns. For 74 projects in  
7 states, the cost overrun was in the order of $1.06 billion, with a time overrun of 24 to 84 months. 
The Comptroller and Auditor General of India conducted a performance appraisal of the program 
for 1996–2003 and noticed a number of deficiencies in its implementation, such as incorrect 
phasing of the project components, delay in the release of funds to implementing agencies, 
diversion or parking of funds, delayed tendering, poor contract management, and so on. 
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12. Command Area Development and Water Management Program: The program 
initiated in 1974 was restructured during tenth five year plan (2004–2007) and renamed  
the Command Area Development and Water Management Program11 to make it more 
comprehensive and beneficial to farmers. Initially the program started with 60 major and 
medium irrigation schemes covering a culturable command area of 1.5 Mha, and now works on 
145 projects with culturable command area of 16.02 Mha. Evaluation of more than 50 projects 
covered under the program revealed the usefulness of the program wherein the gap in potential 
created and utilized was considerably reduced and both production and productivity showed 
rising trends, though not optimally. The program has also ensured timely water supplies to 
millions of small and marginal farmers. But the program did not cover the cost of improving 
efficiencies of the conveyance systems; the promotion of participatory efforts; and the cost of 
extension, marketing, and rural infrastructure development. The Planning Commission, in its 
mid-term appraisal suggested that command area development works should be taken up 
simultaneously with the creation of infrastructure and integrated with the existing traditional 
water harvesting systems in the command. 
 
13. Inter-basin transfer of water: A priority area for the government is to pursue an agenda 
for inter-basin transfer of water from surplus to deficit river basins by developing a consensus 
between the concerned states, as well as involving environmental, social, and other experts in a 
consultative process. As per the national perspective plan for inter-basin sharing of water,  
30 links have been identified (16 in the Himalayan and 14 in the peninsular component) at an 
estimated cost of $124.4 billion (at 2002–2003 price level), which would provide irrigation to an 
additional 35 Mha area, generate 34 million units of electricity and provide flood control benefits. 
Pre-feasibility studies have been carried out for most of the links. Of these, only five have been 
considered for detailed project report preparation because consensus among the concerned 
states is required before it can be undertaken. So far, a detailed project report of one such link, 
the Ken-Betwa link, has been completed and taken up for two others (Par-Tapi-Narmada and 
Daman Ganga-Pinjal). To implement the project, it is essential to work out appropriate benefit 
and cost-sharing mechanisms and monetary transfers so that all the concerned states view it as 
a win-win project. There are a number of good examples of inter-basin transfer of water projects 
(Box 4). 
 
14. Groundwater management: Over exploitation of groundwater, providing irrigation to 
nearly 60% of the irrigated area, is a major cause of concern. Based on the groundwater 
resources estimation carried out by the Central Ground Water Board on 4,272 blocks,  
231 blocks have been categorized as ‘over-exploited’ and another 107 as ‘dark/critical’.12 
Provision of subsidies and free power in some states, such as Punjab, is a major factor 
contributing to over exploitation of groundwater. The major issues hindering sustainable 
development of groundwater are the absence of an accurate survey of this resource, 
unreliability of estimates on its extraction and recharge, over exploitation due to urbanization 
and intensive irrigation, competition and imbalance between rural and urban uses leading to 

                                                 
11 A Command Area Development Program was taken up to systematically improve land, water and crop 

management for sustainable optimum production and productivity of irrigated commands in major and medium 
irrigation sectors, and to improve the socioeconomic conditions of farmers through the integration of various 
activities related to irrigated agriculture. The main components of the restructured Command Area Development 
Water Management program are construction of field channels and field drains, enforcement of warabandi 
(rotational water distribution), land leveling and shaping, realignment of field boundaries/consolidation of holdings, 
introduction of suitable cropping patterns, strengthening of extension services, farmers’ participation, reclamation of 
waterlogged areas, and so on. 

12 Government of India, Central Ground Water Board. 2009. Report of the Groundwater Estimation Committee.  
Over-exploited blocks are blocks where annual groundwater abstraction is more than the annual replenishable 
resource. Dark/critical blocks are where the development is between 85% and 100%, with a declining trend of 
water levels. 
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conflicts, and falling water tables due to exploitation through deep wells causing socioeconomic 
disparity among rich and poor farmers. A key issue in the sustainable development and 
management of groundwater is to understand the complexity and diversity of the aquifers and 
the dynamics of their uses. This requires substantial analytical and preparatory studies, and the 
piloting of these in the field to arrive at appropriate options for controlling over exploitation and 
creating sustainable management of groundwater. 
 
 

Box 4: The Benefits of the Bhakra System 
 

The Bhakra System is a complex system of several dams, reservoirs, inter-basin transfer linkages, 
powerhouses and a vast canal network for sharing of waters of the rivers Ravi, Beas, and Sutlej among the 
states of Punjab, Haryana and Rajasthan. 
 
• Structures—It consists of four storage projects: Bhakra on Sutlej, Pandoh and Pong on Beas, Ranjit 

Sagar on the river Ravi, along with barrages on the Sutlej, Ravi, and Beas rivers; 
 
• Links—The Beas Sutlej link is for transfer of water from the Beas to the Sutlej river for power generation 

and finally for irrigation; the Madhopur Beas link is for transfer of water from the Ravi to Beas, then to the 
Sutlej for irrigation in Punjab and Rajasthan and power generation; 

 
• Overall benefits of the system—hydropower generation is 2755 megawatts; irrigation, 2.63 million 

hectares (Mha) of new area, besides stabilization of existing irrigation on 0.9 Mha and domestic water 
supply to all villages along the canal system; 

 
• Transferred water is being used in Punjab, Haryana, and Rajasthan for irrigation, power generation and 

domestic and industrial uses; 
 
• Indira Gandhi Nahar Pariyojna (IGNP)—The Ravi-Beas river waters transferred to the arid area of the 

Thar desert through the IGNP brought all round socioeconomic growth with overall improvement in the 
ecology and environment of the region, provided power benefits and transformed desert waste land into an 
agriculturally productive area by bringing irrigation and vegetation to about 2 Mha area. 

 
 
15. Effective strategies for sustainable groundwater management include regulation of 
groundwater development and its strict enforcement;  
 

• the forming of groundwater user associations to cooperatively manage it;13  
• the conjunctive use of surface and groundwater;  
• planned development of deeper aquifers; rainwater harvesting and artificial 

recharge;  
• the promotion of diversification of cropping patterns from high-water consuming 

crops to water-saving crops;  
• a stress on the treatment of polluted industrial effluents, domestic, and municipal 

sewage;  
• an expansion of groundwater monitoring systems and developing information 

systems to provide regular information to associations of groundwater users;  
• limiting groundwater use by the extractive industry to sustainable use and levying 

cess to finance groundwater recharge to make it sustainable; and 
• initiating public awareness programs.  

                                                 
13 Some efforts were made in this direction in Andhra Pradesh under the Andhra Pradesh Farmer Management of 

Groundwater Project, with Food and Agriculture Organization support, by associating nongovernment organizations 
and farming communities. Basically, the project involved farmer communities in a program of groundwater 
education and monitoring where groundwater data were publicly displayed in real time on village panchayat notice 
boards and farmers were engaged in discussion on how best to arrange their cropping pattern decisions based on 
available groundwater. This resulted in a reduction in groundwater withdrawals in some 700 villages.  
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16. Since free power to farmers is one of the main factors leading to over exploitation of 
groundwater, there is a need to meter, appropriately charge, and ration electricity to farmers. 
Gujarat’s Jyotigram yojana (the lighted village scheme) has shown the way (Box 5), with the 
possibility of adoption by other states.  
 
 

Box 5: Jyotigram Yojna (the Lighted Village Scheme) in Gujarat 
 

In a number of states, free power is provided for agriculture for political gains, which in majority of cases (about 
85%) is used to run pumps to access groundwater for irrigation of crops, leaving very little power for domestic 
and industrial purposes and resulting in crippling power outages. Many state electricity boards have gone 
bankrupt providing subsidized or free power. However, no political party is willing to break this cycle by charging 
for power or by rationing supply due to the fear of losing the confidence of the electorate. Nonetheless, Gujarat 
State showed a way to escape this vicious circle through Jyotigram Yoajna (the Lighted Village Scheme). 
 
For the first time in the country, the Government of Gujarat decided to intelligently ration power supply to 
farmers with the promise of 8 hours of uninterrupted reliable electricity of guaranteed voltage (440 volts) with 
fixed timings in place of 13–14 hours of irregular and unreliable supply, which allowed the farmers to plan their 
work and also prevented frequent damage to the pumps and other equipment. The government took a bold step 
under Jyotigram Yojna to split the agriculture power supply chain from the domestic and industrial power supply 
chain by constructing a whole new parallel transmission system to feed and monitor electricity to agriculture. 
Initially, farmers protested, but after seeing the actual benefit of the uninterrupted and reliable power supply 
their protest turned to praise and acceptance. As with intelligent rationing, there is electricity for farmers and 
light for all households-24 hours a day and 7 days a week, through dedicated domestic feeders. The huge work 
was completed in 1,000 days at a cost of $247 million. 
 
The Water Resources Department of the Government of Gujarat simultaneously also undertook the 
construction of 500,000 groundwater recharge structures, more than 110,000 check dams, 56,000 sand bag 
bunds, and 240,000 farm ponds, in addition to 62,000 other structures, with community participation. While the 
availability of high-quality, continuous power allowed farmers to draw on groundwater, the groundwater 
recharge structures allowed for its replenishing, resulting in a continuous supply for healthy agriculture. 
 
Impact of Jyotigram Yojna 
On people: As a result of the dedicated domestic feeders, Gujarat is the first state with 100% domestic 
electrification, 24 hours a day, 365 days a year. 
 
On agriculture: Contrary to the belief that restrictions on electricity would restrict agriculture, the agricultural 
output of Gujarat has gone up, and Jyotigram is a key driver of that. Against target growth of 4% for agriculture 
for the X five year plan, agriculture in Gujarat grew 9.6%, the highest in the country and way above the national 
average of 2.9%. 
 
On groundwater: Gujarat is the only state in India to have turned groundwater positive in recent years. 
 
On Gujarat electricity board: Once bankrupt, it was revitalized, as revenue collection increased from 
$189 million in 2004–2005 to $273 million in 2007–2008 to $327 million in 2008–2009 and today there is 
surplus of $28 million. And all this without a single increase in electricity tariffs for 7 years! There is also surplus 
of tradable power of about 600 MW. 
 

 
17. Management options for arresting declining groundwater levels are thus twofold: namely, 
through regulated withdrawals and augmentation of groundwater. In this direction government 
has set up the Central Ground Water Authority to regulate and control the development and 
management of groundwater. To augment availability, the Ministry of Water Resources has 
taken initiatives toward intensive rainwater harvesting and a scheme for the artificial recharge of  
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groundwater through dug wells,14 initially in 1,180 over-exploited, critical, and semi-critical 
blocks, at an estimated cost of about $400 million has been taken up, and later on expanding 
the program to all the blocks in the country.  
 
18. Deteriorating water quality: The quality of river water is deteriorating, with a large 
quantity of municipal and industrial untreated effluents discharged into rivers. Return flows from 
irrigated areas also pollute water sources with residual fertilizers, pesticides, and herbicides. 
Groundwater is contaminated for geogenic and man-made reasons. About 239 Mha of the country 
is hard rock, with the rest (89 Mha) alluvium. In general, groundwater in shallow aquifers is 
suitable for use for different purposes, but often carries calcium bicarbonates, while deeper 
aquifers vary in quality due to various contaminations arising from geogenic factors. Groundwater 
in some parts of the country is also affected by the problems of salinity, both inland and coastal, 
fluoride, arsenic, iron, and nitrates.15 This leads to great concern about rural health, given that 
85% of the rural population is dependent on groundwater for domestic use. To prevent pollution of 
surface and groundwater from point source pollutants, it is essential that steps are taken to treat 
the effluent fully, to an acceptable standard, before being discharged into water bodies. Effective 
monitoring of water quality is also essential for better understanding of the problem and devising 
appropriate solutions for better management. 
 
19. Government has taken several steps to control pollution of water sources by providing 
appropriate legislation and launching programs for treating effluents before its discharge into 
rivers. The Ministry of Environment and Forests has initiated systematic conservation plans for 
pollution abatement in rivers, lakes, and other water bodies in the country, such as the National 
River Conservation Action Plan, National Lakes Conservation Action Plan, and the National 
Wetland Conservation Plan.  
 
20. National river conservation program: the Ministry of Environment and Forests has 
been implementing an ambitious program of pollution abatement in India’s rivers, which started 
with the launching of the Ganga Action Plan in 1985, later extended to Ganga Action Plan 
Phase-II in 1993 and then to the NRCP in 1995.16 To give fresh impetus to pollution abatement 
of the Ganges River and its tributaries, a major initiative under the National Ganga River Basin 
Authority was started in 2010. The authority’s objective is to ensure effective abatement of 
pollution and conservation of the river through a holistic approach, with the river basin as the 
unit of planning.  
 
                                                 
14 The aim of the scheme is to facilitate improvement in the groundwater situation in the affected areas, increase the 

sustainability of wells during lean periods, and improve quality of groundwater and community involvement in  
water resource management in the affected areas. The total number of irrigation dug wells proposed for recharge  
is 4.45 million, of which 2.72 million are owned by small and marginal farmers and 1.73 million are owned by other 
farmers. Provision has been made for a 100% subsidy to small and marginal farmers and a 50% subsidy to  
other farmers.  

15 States suffering inland salinity are: Rajasthan (4.12% of state area), Haryana (25.87%), Punjab (6.07%), Delhi 
(9.43%), Gujarat (12.4%), Uttar Pradesh (0.46%), Madhya Pradesh, Karnataka (4.59%) and Tamil Nadu (2.54%). 
Salinity ingress has been observed in the Minjur area of Tamil Nadu, Mangrol-Chorwad-Porbander belt in 
Saurashtra, Subernarekha, Salandi, Brahamani rivers outfall areas in Orissa, and east of Neyveli and Lignite Mines 
in Pondicherry. In India, 199 districts in 19 states have been determined to have excessive fluoride contents, while 
135 districts in 15 states have nitrate concentration higher than safe value in groundwater. 

16 The main activities included under the NRCP are: interception and diversion works to capture the raw sewage 
flowing into the river for treatment, sewage treatment plants for treating the diverted sewage, low-cost sanitation 
works to prevent open defecation on riverbanks, river front development works, public awareness and public 
participation, and so on. The current NRCP program includes works in 172 towns along polluted stretches of  
38 rivers spread over 20 states at a sanctioned cost of $1,144 million, out of which $696 million has been released 
to the state governments. So far, 842 schemes out of 1,105 sanctioned schemes have been completed and 
expenditure incurred, including the state share, is $815 million. This is designed to tackle about 3,200 million liters 
per day of pollution load out of 4,400 million liters per day targeted. 
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21. National lake conservation project: As an important part of the ecosystem, lakes 
provide precious fresh water and valuable habitat for plants and animals, and influence 
microclimate. But they face problems such as excessive influx of sediment from catchment 
areas, discharge of untreated or partially treated sewage and industrial wastewater/solid waste 
disposal, the entry of diffused source nutrients from agricultural and forestry, over-exploitation 
for recreation, fishing, encroachments, and land reclamation. These cause lake shrinkage, 
shoreline erosion, deteriorating lake hydrology and water quality, and impact on biodiversity, 
climate change, and so on. Recognizing the importance of lakes, the Ministry of Environment  
and Forests launched the National Lake Conservation Plan17 in 2001 with the objective of 
restoring and conserving the water quality and ecology of urban and semi-urban lakes degraded 
by wastewater discharge into the lake and other unique freshwater ecosystems, through an 
integrated ecosystem approach. Projects for a total of 58 lakes were approved at a cost of 
$196.5 million and revival works in 18 lakes were completed. 
 
22. Surface water quality is being monitored by the Central Pollution Control Board under the 
provision of the Water (Prevention and Control of Pollution) Act, 1974. It aims to provide rational 
planning of pollution control strategies, assessment of nature and extent of pollution in water 
bodies, evaluation of water quality trend over years, understand the impact of pollution, and 
assess the fitness of water for different uses. The board has established a network of 1,019 water 
pollution monitoring stations in 27 states and 6 union territories.18 The Central Water Commission 
also monitors water quality at 371 key locations, covering all India’s major river basins.  
 
23. Flooding: This is one of the biggest challenges in South Asia, affecting a large segment 
of the population every year. Since absolute flood control and providing protection to all flood 
prone areas in the region is not technically or economically viable, flood management using 
structural and non-structural measures is the only option to provide a reasonable degree of 
protection from flood losses. The National Flood Commission (Rashtriya Barh Ayog) estimates 
the flood-prone area at 40 Mha19 out of the total geographical area of about 329 Mha, of which 
32 Mha is assessed as protectable. Six major flood prone states have about 73% of the 
protectable area, namely Assam, Bihar, Punjab, Rajasthan, Uttar Pradesh, and West Bengal.  
 
24. During the last 10 years, an average of about a 5.9 Mha area and 34 million people  
were affected by flood annually, while flood damage was of the order of about $1.03 billion.  
To provide protection to people from flood and to reduce flood damage, government has 
adopted a number of structural and non-structural measures.20 During XI plan (2007–2012)  

                                                 
17 The main activities included under the National Lakes Conservation Action Plan are in situ measures including lake 

cleaning, catchment area treatment, strengthening of bunds, lake fencing, shoreline development, solid waste 
management, prevention of pollution from non-point sources by providing low cost sanitation, and public 
awareness and public participation. 

18 The monitoring network covers 200 rivers, 60 lakes, 5 tanks, 3 ponds, 3 creeks, 13 canals, 17 drains and 321 wells. 
Among the 1,019 stations, 592 are on rivers, 65 on lakes, 17 on drains, 13 on canals, 5 on tanks, 3 on creeks, 3 on 
ponds and 321 are groundwater stations across the country, where monitoring is done on monthly basis at  
256 stations, on quarterly basis at 392 stations, on half yearly basis at 218, and on yearly basis at 4 stations. Some  
28 physical, chemical and bacteriological parameters, 9 trace metals, and 15 pesticides are monitored on specific 
locations. See http://www.cpcb.nic.in/water.php for more information. 

19 Area was determined by Rashtriya Barh Ayog (National Flood Commission) by summing up the maximum area 
affected by floods in any one year in each state during 1953–1978. This was corrected by the Ministry of  
Water Resources for the area that was provided with protection at that time and for the protected area  
affected by failure of protection works during the period under analysis to arrive at the total area liable to floods in 
the country as 33.5 Mha.  

20 By March 2007, about 18.2 Mha of flood prone area had been provided with a reasonable degree of protection 
through structural measures such as flood protection embankments (34,400 kilometers), drainage channels 
(51,300 kilometer), town protection works (2,400) and raising of villages (4,721). In addition, 58 raised platforms 
have been constructed (Source: Government of India, Central Water Commission. Annual Report 2008–2009). 
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government is implementing a scheme costing about $1.78 billion to provide financial 
assistance to the states to take up flood management works.21  
 
25. In addition to structural measures, non-structural measures such as flood forecasting 
and warning (FFW), flood plain zoning, flood proofing, and others, are essential for providing 
reasonable protection from floods. Realizing the importance of non-structural measures, the 
Central Water Commission started a FFW system in India in 1958 to provide a flood forecast for 
Delhi. The FFW system has since been expanded and now the commission is providing flood 
forecasting and warning at 175 stations (147 level forecasts and 28 inflow forecasts) on 9 major 
rivers. It is also modernizing the flood forecasting network with the installation of a telemetry 
system for data collection and transmission. Government is also urging the state governments 
to take appropriate action for flood plain zoning and flood proofing. 
 
26. Although government has taken significant steps to protect flood prone areas by 
adopting both structural and non-structural measures and reduce flood damage, it is still 
interesting to note that often the expenditure on relief from the calamity relief fund exceeds the 
annual outlay for flood management works (Table 1).  
 

Table 1: Flood Outlay, Expenditure, Damage, and Relief in Tenth Plan ($ million) 

Year Approved Outlay Expenditure 
Flood Damage 

Reported 
Recommended Calamity 

Relief Fund* 
2002–2003 172.2 174.4 572.2 355.6 
2003–2004 144.9 137.6 985.3 352.7 
2004–2005 189.6 165.3 741.6 285.8 

* Includes assistance for cyclones and other such natural calamities. 
Source: Planning Commission, Government of India. 2007. Report of the Steering Committee on Water Resources for Eleventh  
Five Year Plan (2007–2012). 
 
27. To provide reasonable protection to the entire flood prone area, broad strategies 
adopted or identified include utilizing existing reservoirs for flood moderation to the  
extent possible including the construction of dam and reservoir schemes with adequate flood-
cushion to provide long-term solutions to flood problems, especially on the northern tributaries 
of the Ganges and along the Brahmaputra and its tributaries; raising and strengthening existing 
embankments (including construction at appropriate locations of spilling sections/sluices); 
developing natural swamps and lakes into detention basins; integrating flood management 
schemes with other infrastructural development programs in the sectors of roads, railways, 
inland waterways, and canal/command area development works and adoption of cost-effective 
and environment-friendly measures to minimize river bank erosion. Strategies also include the 
preparation of flood risk maps and using inundation forecasting using digital elevation models of 
flood prone areas. Since watershed management of the catchment area of rivers has significant 
impact on the moderation of floods, there is need for preparation of a detailed program for the 
watershed management works. For international rivers originating in Nepal and Bhutan, a joint 
mechanism for watershed management is needed. 
 
28. ADB has an opportunity to assist in the implementation of some of the above strategies, 
such as raising and strengthening of flood protection embankments, river erosion protection 
through innovative, environmentally friendly, and cost-effective approaches, improved flood  
 
 
                                                 
21 By November 2010, $469 million had been released for 353 schemes benefiting 57.55 million people and providing 

protection in an area of about 5.9 Mha. See http://wrmin.nic.in/index3.asp 
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forecasting and warning systems to include inundation forecasts, watershed development 
programs, and the construction of new dams and reservoirs, which will also help in achieving 
water security in addition to flood control benefits. Some of these aspects are covered in the 
Assam Integrated Flood and River Erosion Risk Management Investment Program, which  
ADB approved in October 2010, for a total cost of $150 million (ADB, $120 million and the 
government, $30 million). 
 
29. Coastal Protection: Coastal erosion is a worldwide phenomenon and India is also 
facing a severe erosion problem in some regions. Out of a total coastline of 7,525 kilometers 
(km) (5,425 km along the nine national coastal states of the mainland and 2,100 km in the  
union territories islands), about 2,150 km are prone to sea erosion. The states of Maharashtra, 
Karnataka, Goa, and Kerala are more prone to sea erosion than other states. Every year, about 
400 hectares of land, 75,000 hectares of crop area, and 34,000 residential houses and/or 
industrial establishments are lost or damaged by coastal erosion. The impact will be much more 
extensive and widespread in the coming years, due to effects of climate change (sea level rise 
and saline water intrusion) and also an increasingly wide range of economic developments in 
coastal areas. The rural poor coastal communities are the most vulnerable to the impacts of 
erosion and poor coastal management.  
 
30. The most frequently used method of coastal protection is the emergency protection of 
vulnerable reaches through the use of hard structures, such as stone sea walls and/or groynes. 
Such hard measures hinder the common activities of the local communities residing in the 
coastal areas and also are not environmentally friendly. Rather than addressing the root causes 
of the problem, these provide the protection to erosion locally with the shifting of the erosion 
problem in majority of cases to adjoining areas. There is need therefore to find innovative, 
sustainable, and environmentally friendly solutions for coastal protection that are in line with the 
government’s keenness to use them in sustainable coastal protection and management. In this 
connection, at the request of Indian government, ADB provided technical assistance to prepare 
a project for Sustainable Coastal Protection and Management for Goa, Karnataka, and 
Maharashtra States, and agreed to fund the investment program to address immediate coastal 
protection needs and coastal instability using environmentally and socially appropriate solutions, 
with a focus on softer options such as artificial reefs, beach nourishments, and dune 
management. It will also develop institutional capacity to meet the long-term needs of 
sustainable coastal protection and management, and support initiatives to increase the 
participation of the private sector and communities in those areas. These innovative and 
environmentally friendly technologies, in addition to providing protection to erosion locally, will 
also be able to address the root cause of the erosion problem by attracting deposition of  
sand in the affected areas. The total cost of the investment program is $404.6 million (ADB, 
$250 million, the government, $119.83 million and other sources including the private sector, 
$34.76 million).  
 
31. Power Demand: In addition to other factors, energy plays a significant role in economic 
development. Access to power in sufficient quantities to meet both base load and peak  
power demand is therefore essential. India’s total installed capacity as of June 2011 was 
167,990 megawatts (MW) (state-82,597 MW, private-38,821 MW, and central-55,573 MW) 
through different sources as shown in Figures 3a and 3b. 
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Figure 3a: Installed Capacity by Sector Figure 3b: Installed Capacity by Source 

 
Source: www.powermin.nic.in/JSP_SERVLETS/internal.jsp (as on 30 June 2011) 

32. The present hydro-thermal-others mix is 21:66:13, and the hydro-thermal mix, 40:60 is 
considered ideal, in that hydropower is the only power source to meet peak demand. Peak power 
demand for 2011–2012 has been projected at 152,746 MW, and it is estimated that there will be a 
deficit of 9,981 MW.22 This necessitates development of full hydropower potential, which is 
estimated at 250,000 MW through 845 hydro projects, 56 sites for pumped storage schemes, and 
small hydropower projects (up to 15 MW of installed capacity) according to a reassessment study 
carried out by Central Electricity Authority. States endowed with major hydropower potential 
include Himachal Pradesh, Uttarakhand, and Sikkim. There is scope for providing both financial 
and technical assistance to promote and support the development of clean and renewal power. 
 
33. Water supply and sanitation: One of the biggest challenges is to provide access for all 
to safe drinking water and sanitation. Globally, 1.1 billion people lack access to safe drinking 
water and 2.6 billion to adequate sanitation; in Asia, about 750 million people in rural areas and 
another 100 million in urban areas still have no access to safe drinking water. Hygienic 
sanitation is needed for 1.75 billion people in rural areas, and 300 million in urban areas.  
 
34. India’s aim is to provide every person with adequate safe water for drinking, cooking, 
and other domestic basic needs on a sustainable basis, which should meet minimum water 
quality standards and be readily and conveniently accessible at all times and in all situations. 
India’s National Water Policy has also assigned the highest priority for drinking water supply 
needs. As per policy, provision for drinking water is to be made in all water resources projects.  
 
35. Rural water supply: Major central government intervention in this area began in  
1972–1973 with the Accelerated Rural Water Supply Program. To give impetus and emphasis 
to rural water supply and sanitation, the Department of Drinking Water Supply was formed 
under the Ministry of Rural Development in 1999. After sustained interventions, by July 2011, 
out of a total of about 1.66 million rural habitations in the country, 1.15 million (69.5%) were fully 
covered, 0.37 million (22.5%) partially covered, and 0.13 million (8%) had no coverage. Out of 
the 0.12 million households experiencing water quality issues (salinity, fluoride, arsenic, iron and 
nitrate), by 1 April 2011, 33,335 had been targeted during 2011–2012 for providing safe drinking 
water. Total investment made/proposed for rural water supply for 1951–2012 was about  
$34.6 billion (that is, central government-$15.8 billion and state-$18.8 billion).23  
                                                 
22 Government of India, Central Electricity Authority. 2010. Power Scenario at Glance. 
23 Government of India, Planning Commission. Mid Term Appraisal of the Eleventh Five Year Plan. 2010 
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36. The main issues affecting the rural water supply sector24 include: 
 

• the considerable gap between the infrastructure created and service available at 
the household level;  

• the sustainability of water availability and supply;  
• poor ownership of water supply systems and sources by the rural community, and 

poor operation and maintenance;  
• systems working below capacity; and  
• poor water quality and financial constraints.  

 
37. The broad strategies to address these challenges include: 
 

• conjunctive use of groundwater, surface water and roof top rainwater harvesting 
systems;  

• promoting recharge structures for all groundwater-based resources;  
• compulsory rainwater harvesting in public buildings and rooftop rainwater 

harvesting system for individuals;  
• community involvement in the monitoring of the water supply works;25  
• bunching of the habitations into large numbers and involving technically sound 

private service providers to cover quality-affected habitations on an annuity basis 
for a certain period; and  

• encouraging participation of panchayats and women’s self help groups for  
taking up O&M of the existing functional systems and collection of maintenance 
funds after the source is handed over to them for maintenance. Some self-help 
groups are functioning well in states such as Tamil Nadu and Gujarat. 

 
38. Rural sanitation program: Sanitation as basic a need as drinking water or food.  
A sanitary toilet within or near home provides privacy and dignity to all, particularly to women. 
Recognizing the link between a healthy environment and sanitation, the Millennium 
Development Goals aim to halve the proportion of people without sustainable access to  
safe drinking water and basic sanitation by 2015. In this context, government launched the  
Total Sanitation Campaign program as a flagship to achieve universal sanitation coverage by 
the end of the Eleventh Plan (2012). Total sanitation campaign is now being implemented in  
606 districts of 30 states/union territories.26  
 
39. Some common issues hindering the expansion of sanitation coverage are the lack of 
priority for the program in many states, leading to inadequate provision of funds; and a lack of 
emphasis on awareness creation on sanitation at the village level and inadequate capacity 

                                                 
24 Government of India, Ministry of Rural Development, Department of Drinking Water Supply. 2009. Rajiv Gandhi 

National Drinking Water Mission, National Rural Drinking Water Program - Movement Towards Ensuring People’s 
Drinking Water Security in Rural India, Framework for Implementation 2009–12. Other issues identified in rural water 
supply sector are over dependence on groundwater and depletion of groundwater levels, which also increases quality 
problems; sources going dry leading to systems becoming defunct due to competing demands for groundwater from 
other sectors, as well as poor recharge, large scale deforestation, and lack of the protection of catchment areas; 
heavy emphasis on creation of new infrastructure, but poor attention to the maintenance of existing systems; neglect 
of traditional water sources, systems, and management practices; management of the rural water supply program, 
mainly by the Government (except Swajaldhara projects), without the active participation of stakeholders. 

25 The Department of Drinking Water Supply initiated steps under the National Rural Drinking Water Quality 
Monitoring and Surveillance Program through the Gram Panchayats/village water and sanitation committees. 

26 By July 2011, against a target of 125.7 million individual household toilets, toilets reported completed was about 
80.02 million (63.6%). In addition, about 1.11 million out of 1.31 million school toilets, 21,972 out of 33,684 sanitary 
complexes and 0.39 million out of 0.51 million balwadi toilets had also been constructed. The total project outlay for 
the program is $4.45 billion and utilization up to July 2011 is about $2.19 billion. 
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building at the grass roots level. To promote a healthy competition among the Panchayats for 
achieving total sanitation, the government instituted the Nirmal Gram Puruskar27 or clean village 
award, as an incentive scheme in 2005. It has brought a sea change in community attitudes. 
Some of the strategies adopted and proposed for the expansion of sanitation coverage include: 
 

• promoting low water, low-cost and eco-sanitation models for rural sanitation 
without causing further stress on water resources and to give incentives and 
reward for use of such systems (Box 6);  

 
 

Box 6: Nirmal Gram Puruskar (Clean Village Award) 
 

The Total Sanitation Campaign is a comprehensive program to ensure sanitation facilities in rural areas, with 
the broader goal to eradicate the practice of open defecation. To add vigor to the program, in October 2003, the 
Government of India initiated Nirmal Gram Puraskar, a cash reward scheme to encourage the Panchayati Raj 
Institutions to achieve full sanitation coverage. Nirmal Gram Puruskar is given to “open defecation free” Nirmal 
Gram Panchayats, blocks, and districts that have become fully sanitized. The incentive provision is targeted at 
the Panchayati Raj Institutions as well as individuals and organizations that are the driving force for full 
sanitation coverage. The amount of the award varies from about $1,100 to $110,000 depending on the 
population of the village, block, or district panchayat, and is given to the Panchayati Raj Institutions, while 
officials receive citations and mementos in recognition of their services. For the year 2010–2011, 2,808 village 
panchayats from 21 states have been selected for the Nirmal Gram Puraskar along with one block panchayat 
from Tamil Nadu.  
 
Rural sanitation coverage has grown at the rate of about 7%–8% per annum since the launch of Nirmal Gram 
Puraskar in 2004, as compared to 3% during 2001–2004. Since its launch, the program has been very 
successful in bringing rural sanitation to the forefront and motivated the Panchayati Raj Institutions to take up 
the initiative in earnest. 
 

 
• providing sufficient focus in rural sanitation on the needs of disaster prone areas, 

such as hills, mountains, and coastal areas;  
• promoting segregation of degradable and non-degradable solid waste, black and 

grey liquid wastewater, and holistic environmental protection and cleanliness 
through rural sanitation;  

• encouraging decentralized sanitation and solid and liquid waste management as 
business models under various employment and self-employment programs, with 
appropriate incentives;  

• carrying out mass awareness campaigns about the importance of sanitation, with a 
special emphasis on children; and  

• installing proper monitoring systems at the village level. 
 
40. Urban water supply program: According to India’s 2001 census, more than  
285 million people (28% of the population) live in urban areas, which at the current rate of 
growth is expected to increase to about 575 million by 2030. Since urban infrastructure is 
coming under severe pressure as a result, the government made urban infrastructure 
development a priority. To meet the challenge of developing adequate urban infrastructure, 
government launched the Jawaharlal Nehru National Urban Renewal Mission (JNNURM)  
in December 2005 to fast-track the development of 65 cities across the country, with a  
focus on bringing efficiency to urban infrastructure, service delivery mechanisms, community 
participation, and the accountability of the urban local bodies to citizens. JNNURM commits the 

                                                 
27 A “Nirmal Gram” is an “Open Defecation Free” village where all houses, schools and village crèches (anganwadis) 

having sanitary toilets and awareness in the community of the importance of maintaining personal and community 
hygiene and a clean environment. 
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central government to $11 billion in spending over 7 years ($1.57 billion a year) for investments 
in water, sanitation, drainage, solid waste management, roads and transport, and urban renewal 
in selected cities.28 The total cost of 533 projects approved under JNNURM, up to 21 June 
2011, is $13.45 billion, with central assistance of $6.21 billion. So far, $3.33 billion has been 
released. Water supply projects sanctioned under JNNURM incorporate features such as the 
reduction of nonrevenue water below 15%, volumetric tariffs, 100% metering of all connections, 
creation of water districts with bulk flow metering and district metering areas, and 24-hour water 
supply, among other things. 
 
41. As of March 2009, more than 95% of urban households had access to safe water 
sources, but only 74% of the population had access to piped water supply and 55% of 
households had household connections.29 However, this access does not ensure adequacy and 
equitable distribution, and per capita availability may not meet norms in many areas.  

42. Even though considerable progress has been achieved in coverage under the urban 
water supply program, there is still a huge gap between the demand and supply of water in 
urban areas, which is growing due to rapid population growth and urbanization. The main 
challenge in bridging the gap, however, is to bring water to urban areas, where demand is 
concentrated. The drinking water requirements of most big cities in India are generally met  
with a combination of groundwater (75%) and surface water supply (25%) from nearby 
irrigation/multi-purpose reservoirs schemes. However, in many cases distant perennial sources 
have to be identified, for example, Delhi is getting part of its drinking water supply from the Tehri 
Dam and part from the Bhakra and Yamuna system about 300 km from Delhi. Chennai city is 
getting part of its supply from Krishna water through the Telugu Ganga Project. In coastal areas, 
the desalination of water has to be considered among the augmentation measures. The cost of 
infrastructure to bring water from distance sources, or a desalination option, can be quite high. 
As such, demand management is the most cost-effective way to achieve sustainability.  
 
43. Strategies adopted to address the issues faced by the urban water sector and to achieve 
the goal of universal water supply coverage in a sustainable manner are: 
 

• reserving/apportioning sufficient quantity of water in the multipurpose dams/ 
reservoirs for domestic use; 

• making the installation of rainwater harvesting systems in both public and private 
buildings including industrial and commercial establishments mandatory; 

• promoting usage of low volume flushing cisterns; 
• levying realistic water tariff/user charges to discourage excessive use of water, 

while providing a basic quantity of water at a low tariff, and making metering of 
water supplies mandatory in a phased manner; 

• developing a suitable strategy for O&M of the assets created for their optimal and 
efficient use; 

• empowering local bodies, through changes in the municipal acts, to impose 
penalties on those found responsible for leakage and wastage of water; and 

• promoting recycling and reuse of wastewater (among others). 
 

44. Efforts are also needed to step up the amount of funds through institutional financing, 
foreign direct investment, assistance from bilateral and multilateral development agencies,  

                                                 
28 Government of India, Ministry of Urban Development. Annual Report 2008–09. New Delhi. 
29 World Bank, Water and Sanitation Program. 2009. Improving Water Supply and Sanitation Services for the  

Urban Poor in India-Guidance notes. New Delhi: World Bank. 
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the Pooled Finance Development Scheme, and tax free municipal bonds, apart from involving 
private entrepreneurs through PPP. 
 
45. Because huge capital investment and new management efficiencies are required  
for improvement of urban infrastructure, private sector participation is being encouraged to  
provide improved urban water supply and waste management services in cities (Box 7). So far, 
PPP efforts to attract financing of water supply projects are limited to only a few cases because 
large scale reforms would be a necessary precondition for gaining success through PPP. 
 
 

Box 7: Private Sector Participation in Domestic Water Supply in Karnataka 

• Cities covered: Hubli, Belgaum, and Gulbarga in the state of Karnataka 
• Agency: Veolia involved in the implementation of the Karnataka Urban Water Sector Improvement Project, 

which was supported by a $39.5 million World Bank loan. 
• Actions taken: renovation of the distribution network, installation of meters, introduction of a well-

functioning commercial system, and effective grass-roots social intermediation by an nongovernment 
organization, all without increasing the amount of bulk water supplied 

• Benefits: initially increased water supply from once every 2–15 days for 1–2 hours to 24 hours per day for 
180,000 people (12% of the population of the 3 cities), within 2 years, during 2006–2008. 
 

 
46. Urban sanitation and solid waste management program: The United Nations 
declared 2008 the International Year of Sanitation to raise awareness of its importance and 
impact on achieving the Millennium Development Goals through hygiene, household sanitation, 
and wastewater. State governments and districts were encouraged to promote action to meet 
sanitation targets and mobilize communities to change sanitation and hygiene practices through 
sanitation and health education campaigns. India’s 11th plan aims to provide 100% sanitation 
facilities during the plan period. It is estimated that 30.66 million urban households—35.5% of 
urban households—have inadequate access to sanitation facilities. Another 7.9% of households 
defecate in the open, 5.5% use community latrines, and 19.5% use shared latrines. More than 
37% of human excreta is unsafely disposed. The percentage of notified and non-notified slums 
without latrines is 17% and 51%, respectively.30  
 
47. In this context, the central government launched the National Urban Sanitation Policy,31 
its vision to ensure that all Indian cities and towns are sanitary, healthy, and livable, and to 
ensure and sustain good public health and environmental outcomes for all. It puts a special 
focus on hygienic and affordable sanitation facilities for the urban poor and women.  
 
48. A major issue in urban sanitation is to find ways to expand sewerage and sanitation 
facilities to provide access to all people in all cities and towns, as well as to meet the needs of 
the continuously growing population; to create awareness about the importance of sanitation 
and solid waste management; and to finance the operation and maintenance costs of the 
facilities created. To address these issues, the main initiatives identified and adopted include: 
 

• encouraging recycling and reuse of sewage after the desired degree of treatment 
for various non-potable purposes by industry and commercial establishments, 
encouraged through appropriate incentives; 

• adopting decentralized waste treatment systems for dense urban neighborhoods; 

                                                 
30 Government of India, Ministry of Urban Development. Annual Report 2008–09. New Delhi.  
31 Government of India, Ministry of Urban Development. National Urban Sanitation policy. New Delhi. The main goals 

of the policy are awareness generation and behavioral change; cities free of open defecation; integrated city wide 
sanitation; sanitary and safe disposal; and proper operation and maintenance of all sanitary installations. 
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• providing comprehensive storm water drainage systems in all cities and towns to 
avoid water logging during the monsoon period; 

• production of compost from urban solid waste in cities and towns and promotion of 
application of this organic manure in agriculture and horticulture; 

• awareness campaigns on various aspects of water quality, including the 
importance of safe drinking water, its handling and storage, water conservation in 
homes, use of sanitary toilets, separate storage of dry and wet garbage and its 
hygienic disposal, vector control, personal hygiene etc.  

 
49. In addition, it is felt that privatization is necessary in new areas where private companies 
will have a free hand to take up the task of planning, designing, execution, operation and 
maintenance, and billing and collection, including the tapping of raw water from selected 
sources, either on build-own-operate or build-own-operate-transfer basis.32 

50. A number of external donors, such as the World Bank, ADB, or Germany are 
supplementing government budgetary support to meet the huge financial requirements for 
implementing urban infrastructure improvement projects. ADB is supporting government efforts 
to address the issues in the water supply and sanitation sector through financial and technical 
assistance for physical improvement in water supply, sanitation, and solid waste management; 
strengthening of institutions for better sustainability of projects and operations and maintenance 
set-up; and the reduction of nonrevenue water through policy dialogue for reform, intensive 
support during implementation, and capacity development programs.  
 
51. Climate change: Studies have revealed that climate change will have severe impact on 
the various components of the hydrological cycle affecting the availability of water resources 
and its distribution. These impacts are going to severely affect the livelihood of millions of 
people in the region, including India. The impacts of climate change on water resources have 
been consolidated in India’s Initial National Communication, 2004. Box 8 presents some of the 
important impacts. 
 
 

Box 8: Impacts of Climate Change on Water Resources in India 
 

• Rainfall: a trend of increasing monsoon seasonal rainfall along the west coast, northern Andhra Pradesh, 
and northwestern India (+10% to +12% of the normal over the last 100 years) and a trend of decreasing 
monsoon seasonal rainfall over eastern Madhya Pradesh, northeastern India, and some parts of Gujarat 
and Kerala (–6% to –8% of the normal over the last 100 years). 

• Extreme weather events: overall increasing trend in severe storm incidence along the coast at the rate of 
0.011 events per year—West Bengal and Gujarat reported increasing trends, and Orissa a declining trend. 

• Rise in sea level: sea level rise between 1.06–1.75 millimeters per year, and mean sea level rise of 15–38 
centimeters (cm) along India’s coast by the mid-21st century and of 46–59 cm by 2100. A 15% increase in 
the intensity of tropical cyclones.  

• Impacts on Himalayan glaciers: glaciers are expected to melt quickly and glacial melt may impact  
long-term lean-season flows in snow fed rivers, with adverse impacts on the economy in terms of water 
availability and hydropower generation. 

• Water resources: decline in total run-off for all river basins, except Narmada and Tapti, decline in  
run-off by more than two-thirds anticipated for the Sabarmati and Luni basins and increase in salt intrusion 
near the coastal regions due to sea level rise. 

 

                                                 
32 The successful awarding of a Chennai service contract for operation and maintenance of 61 sewage pumping 

stations in the city, and the Rajkot and Surat example of contracting out a number of municipal services to private 
firms as well as community groups are a few examples that can develop the confidence of private entrepreneurs. 
To overcome community concerns about PPP projects, these could be redesigned as Public–Private Community 
Partnerships. 



20 ADB South Asia Working Paper Series No. 7 
 

52. To deal with the impacts of climate change and develop mitigation and adaptation 
measures, the Prime Minister’s Council on Climate Change finalized the National Action Plan for 
Climate Change,33 with a focus on promoting the understanding of climate change, energy 
efficiency, and natural resource conservation. Out of the eight national missions, five missions 
relevant to water sector operations are (i) the energy efficiency mission, which aims to enhance 
energy efficiency, saving about 10,000 MW by the end of 2011–2012; (ii) the water mission, with 
the aim to optimize water use by increasing water use efficiency by 20%, recycling of 
wastewater and implementation of integrated water resource management (IWRM); (iii) the 
sustaining the Himalayan ecosystem mission, which aims to advance management measures 
for sustaining and safeguarding the Himalayan glacier and mountain eco-system; (iv) the 
sustainable agriculture mission, which aims to develop strategies to make Indian agriculture 
more resilient to climate change through development of new varieties of thermal resistant 
crops, new credit, and insurance mechanisms and improving productivity of rain-fed agriculture; 
and (v) the strategic knowledge for climate change mission intended to identify the challenges of 
and responses to climate change through research and technology development and to ensure 
funding of high quality and focused research into various aspects of climate change. 
 
53. Other challenges: Other issues that need to be tackled include weak and poor 
governance that is insufficient to enact appropriate water laws and regulations and their 
implementation, lack of sectoral coordination, and the inadequate institutional capacity of water 
organizations to implement water sector policies, including IWRM.  
 
 
III. ADB’S WATER POLICY  
 
54. ADB’s water sector investment declined from 30% of total lending in the early 1980s  
to 16% in 1990 and to 12% during 1997–2002, with an annual average of 19% during  
1968–1999. But urgent issues of water scarcity, pollution, environmental degradation, and the 
impacts of climate change on water resources made it essential to address these challenges  
in an integrated, comprehensive, and holistic manner. In response, ADB in 2001 adopted a  
new policy on water—Water for All: The Water Policy of the Asian Development Bank.34  
An in-house review of policy implementation was undertaken in 2003, and a more extensive 
comprehensive review led by an external expert review panel was completed in April 2006.35 
 

                                                 
33 Government of India, PM’s Council on Climate Change. National Action Plan for Climate Change. Eight national 

missions form core of the action plan—National Solar mission, National Mission on Enhanced Energy Efficiency, 
National Mission on Sustainable Habitat, National Water Mission, National Mission for Sustaining the Himalayan 
Ecosystem, National Mission for a Green India, National Mission for Sustainable Agriculture, and National Mission 
on Strategic Knowledge for Climate Change. In addition, the Action Plan envisages effective disaster management 
strategies that include mainstreaming disaster risk reduction into infrastructure project design, strengthening 
communication networks and disaster management facilities at all levels, protection of coastal areas, provision of 
enhanced public health care services, and assessment of the increased burden of vector-borne diseases due to 
climate change. 

34 ADB. 2001. Water for All: The Water Policy of the Asian Development Bank. Manila. The policy recognizes that as 
a resource, water must be managed to meet needs without causing conflict or stressing natural resources. As a 
service, people must have access to safe and reliable supplies. Seven principal elements of the water policy are to 
promote a national focus on water sector reform; foster the integrated management of water resources; improve 
and expand the delivery of water services; foster the conservation of water and increase system efficiencies; 
promote regional cooperation and increase the mutually beneficial use of shared water resources within and 
between countries; facilitate the exchange of water sector information; and improve governance. 

35 ADB. 2006. Comprehensive Review of ADB’s Water Policy Implementation, Final Report and Recommendation. 
Manila. Five broad recommendations were: increase ADB’s commitments and develop ADB’s capacities, develop 
long-term partnerships with developing member country stakeholders and donors, focus the implementation of 
IWRM on stakeholder needs and ownership, promote “business unusual” and improve processes to ensure 
effective policy implementation. 
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55. To help implement the water policy, ADB established a multi-donor Water Sector 
Cooperation Fund that provides technical assistance grant funds to promote awareness  
of critical water issues in the region and to support the pilot demonstration of  
innovative approaches, including water financing. To boost investment, ADB launched the  
Water Financing Program (WFP) 2006–201036 in March 2006 to increase average overall 
investment in water operations to more than $2 billion annually in 5 years (25% of overall  
ADB lending on a three-year moving average). The WFP also concentrated on more flexible 
financing services by introducing several new products, such as the multitranche financing 
facility (MFF). The WFP was backed by the Water Financing Partnership Facility (WFPF),  
a grant facility established in December 2006 with plans for more than $100 million in grants.  
 
56. ADB’s commitment, in the WFP, to devote 25% of its investment portfolio to water 
projects, aimed for the following specific outcomes: 
 

• 200 million people with sustainable access to safe drinking water and improved 
sanitation  

• 100 million people with reduced risk of flood  
• 40 million people with more productive and efficient irrigation and drainage 

services  
• 25 river basins introduced to IWRM  
• improved water governance through national water reforms and capacity 

development  
 
57. The WFP identified six countries in which to take the initial steps to enhance  
ADB’s water operations—the Peoples’ Republic of China, India, Indonesia, Pakistan, the 
Philippines, and Viet Nam. Together they account for about 80% of ADB’s water investments 
and demonstrate considerable potential for future assistance. 
 
58. At the June 2008 Water Leaders’ Summit Roundtable 2 on “The Business of Water”  
in Singapore, ADB President Haruhiko Kuroda stressed the immense need and opportunity  
for improving water services in Asia and the Pacific. He highlighted the fact that ADB’s  
long-term strategic framework, Strategy 2020,37 identifies water as an operational priority in the 
coming years. A seven-point agenda for prioritizing water investments in the region, including 
rural water service, urban utility performance, IWRM, climate change adaptation, disaster 
preparedness, inspired leadership, and partnerships was presented at the summit.  
 
 
IV.  ADB INVESTMENT IN INDIA’S WATER SECTOR  
 
59. In the water sector, ADB provides loans, grants, and technical assistance for the 
development and management of rural water (rural water supply and sanitation and irrigation 
and drainage), urban water (urban water supply and sanitation and urban infrastructure 
                                                 
36 ADB. 2006. Water Financing Program 2006–2010. Manila. WFP identified three key result areas (KRAs) to monitor 

the progress of implementation of the program. They are KRA-1: Doubling Water Financing, KRA-2: Accelerating 
Water Policy and Institutional Reforms, and KRA-3: Building Capacity in Water Organizations. The WFP committed 
to double its water investments, totaling about $12 billion, to boost the development and leverage of about another 
$8 billion from developing partners to improve water security for more than 300 million people in Asia and the 
Pacific.  

37 ADB. 2008. Strategy 2020: The Long Term Strategic Framework of the Asian Development Bank, 2008–20. 
Manila. Strategy 2020 identifies three complementary strategic agendas: inclusive growth, environmentally 
sustainable growth, and regional integration. It also identifies five drivers of change: (i) private sector development 
and private sector operations, (ii) good governance and capacity development, (iii) gender equity, (iv) knowledge 
solutions, and (v) partnerships. 
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improvement) and basin water (IWRM, flood and risk management, coastal protection, and 
hydropower).  
 
60. From 1968 through end-July 2011, ADB approved a total of $164.35 billion (from 
ordinary capital resources and the Asian Development Fund), $146.97 billion of that from 1986 
(when activities in India began) to July 2011.38 During the latter period, ADB approved loans 
amounting to $23.03 billion (15.7% of total ADB loans in the period) for India for various sectors. 
Water sector activities, specifically, are covered under agriculture and natural resources 
(irrigation, drainage and flood protection, water-based natural resource management, land-
based natural resource management, agricultural production and markets and agriculture, and 
rural sector development); water and other municipal infrastructure and services (water supply 
and sanitation, urban sector development and waste management); multisector activities having 
some water-related component; and the energy sector (large hydropower). During 1986–July 
2011, ADB approved loans for water-related subsectors/activities of $39.14 billion, including 
multisector activities. For India, this included $5.17 billion including multisector activities and 
$3.14 billion including only two water-related loans under multisector. The break-down of loans 
for various water-related subsectors/activities is shown in Figure 4. Water loans have largely 
focused on supply-side solutions, rather than on water resource issues, that include water 
scarcity and water allocation among different users. 
 

Figure 4: Amount Approved for Water Sector Activities (1986–July 2011) 
 

 
APM = agricultural production and markets, ARSD = agriculture and rural sector development, ID&F = irrigation, drainage and flood 
management, LBNRM = land based natural resources management, USD = urban sector development, WBNRM = water based 
natural resource management, WM = waste management, WS&S = water supply and sanitation. 
Source: ADB. Listing of Loan, Technical Assistance, Grant, and Equity Approvals. 
 

                                                 
38 ADB. Listing of Loan, Technical Assistance, Grant, and Equity Approvals (as on 15 July 2011), 

http://lnadbg1.asiandevbank.org/cos0001p.nsf. 
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61. In launching the WFP, a number of impacts and outcomes were decided, which support 
the Millennium Development Goals. The WFP aims to benefit over 300 million people in the 
region; up to March 2009, about 139 million had benefited from projects approved from 2006 
through March 2009.39 
 
A. Water Sector Activities in India  
 
62. The country strategy and program of 2003–200640 introduced agriculture and natural 
resources as a new sector for ADB in India, to strengthen the mainstreaming of poverty 
reduction. On this basis, ADB’s sector operations were initiated with a range of sector studies, 
technical assistance projects, and stakeholder consultations to establish and share knowledge 
on sector needs and priorities. During 2003–2006 loans for the water sector totaled just  
$0.797 billion, 18.7% of the $4.26 billion in total loans for India. This included $0.501 billion for 
urban water supply and infrastructure improvement, $0.250 billion for multisector water-related, 
and $0.046 million for irrigation and drainage. Because water plays a pivotal role in economic 
development and poverty alleviation, the Country Partnership Strategy 2009–201241 was closely 
aligned with the government’s strategy for its eleventh plan. During 2007–2010, loans for the 
water sector totaled $1.362 billion, 20% of the $6.84 billion for India. This included $0.193 billion 
for agriculture and natural resources, $0.459 billion for large hydropower, 0.632 billion for  
water supply and sanitation, and urban sector improvement, and $0.078 billion for multisector 
water-related projects. 
 
B. Review of Water Sector Lending (by sector) 
 
(1)  Agriculture and Natural Resources  
 
63. During 2006–2011, ADB approved $3.02 billion in loans for agriculture and natural 
resources. Out of this, $2.09 billion was for IWRM; integrated irrigated agriculture; flood 
management and coastal resource management through irrigation, drainage and flood protection; 
water-based natural resource management; land-based natural resource management; 
agricultural production and markets; and agriculture and rural sector development subsectors.  
 
64. India: The agriculture and natural resources sector covers activities in the areas such as 
agriculture, water resource management, flood management, river erosion and coastal protection. 
Programs in the sector are designed to contribute to the achievement of India’s development 
objectives and are in line with its 11th five-year plan objectives to contribute to average annual 
agriculture sector growth of 4%. ADB has approved five loans so far, amounting to $0.24 billion.42 
These cover (i) IWRM; (ii) integrated irrigated agriculture and water management through 
                                                 
39 ADB. WFPF Semi Annual Progress Report of January to June 2009. Manila. The expected outcome of the WFP 

2006–2010 up to March 2009 was safe drinking water and improved sanitation for about 96 million people, out of a 
target of 200 million, more productive and efficient irrigation and drainage services to about 8 million people, out of 
target of 40 million, reduced risk of flooding to about 35 million people, out of target of 100 million, and introduction 
of IWRM in 24 basins, out of target of 25 basins. 

40 ADB. 2003. Country Strategy and Program: India, 2003–2006. Manila. 
41 ADB. 2009. India Country Partnership Strategy India 2009–2012, Abridged Version. Manila. 
42 (i) the Chattisgarh Irrigation Development Project ($46.108 million) [2005]; (ii) the Orissa Integrated Irrigated 

Agriculture and Water Management Investment Program ($157.5 million). The Orissa project is under an MFF, with 
project 1 cofinanced by ADB ($16.5 million) and the OPEC Fund for International Development ($30.0 million) 
[2008]; (iii) the Assam Integrated Flood and River Erosion Risk Management Investment program (an MFF), also 
$120 million, with project 1 for $56.9 million [2010]; (iv) the Sustainable Coastal Protection and Management 
Investment Program ($250 million under an MFF, with project 1 for $51.6 million) [2010]; and (v) the Agribusiness 
Infrastructure Development Investment Program (AIDIP) ($170 million under an MFF, with project 1 for Bihar 
amounting to $67.6 million [2010], and project 2 for Maharashtra amounting to $24.8 million, planned for approval 
in 2011. 
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participatory irrigation management and improved irrigation infrastructure; (iii) flood and river bank 
erosion management involving environmentally friendly and innovative technology using 
“geotextile bags” and community participation; (iv) the development of agribusiness value  
chains involving private sector participation; and (v) coastal protection and management using 
environmentally friendly and innovative soft solutions, including sand dune management, beach 
nourishment, sediment bypassing, vegetation, and offshore submerged reefs. 
 
65. Both the Chattisgarh Irrigation Development Project of 2005 and the Orissa Integrated 
Irrigated Agriculture and Water Management Investment Program of 2008 promote productive and 
sustainable irrigated agricultural development with participatory irrigation management by water 
users’ associations. These projects have improved irrigation service delivery, water distribution 
reliability, water use efficiency, and the sustainability of the selected existing irrigation systems. 
Through more effective management and O&M of the irrigation systems, the projects will enhance 
agricultural practices and strengthen water resources management to increase agricultural 
productivity, seeking the active participation of stakeholders. The projects are also promoting legal 
and institutional reform to foster the progressive transfer of irrigation scheme O&M to water users’  
associations. One of the significant features is the intensive intervention program,43 covering about 
100,000 hectares in Chattisgarh. This helped increase the irrigated kharif (July–October crop) 
paddy yield by 54% during the 2010 kharif season, and the wheat yield by 42% during the 2009 
rabi (November–March crop) season over pre-project yield. It also attained kharif and rabi cropping 
intensity of 100% and 25.5% respectively in the 2010 cropping season. 
 
66. A number of challenges were faced during project implementation, such as weak project 
implementation/management units with limited authority (including high turnover of key water 
resources department and project staff positions); the inadequate technical capacity of the 
executing agency, leading to slow subproject preparation, detailed design, and contract awards; 
poor bidder response due to remoteness, limited capacity, and the scattered nature of works; 
the lack of supervision and low quality of civil works; and lack of understanding of ADB 
guidelines and procedures for procurement, consultant recruitment, and fund flows. These 
created delays in recruitment and fielding of consultants and nongovernment organizations.  
It is therefore very important to properly assess the capacity of executing agencies and the  
civil contractors at the design stage of a project to avoid delays in awards and execution of  
civil works as this impacts overall implementation. Because of limited contractor capacity works 
often had to be divided into smaller packages.  
 
67. Project implementation was ultimately smoothed out and there was significant 
improvement in the progress. Among the measures taken: 
 

• institutional reforms and capacity building of the water resources department and 
water users’ associations;  

• enhanced support from consultants to meet program readiness requirements;  
• careful assessment and identification of the most appropriate procurement and 

consultants/nongovernment organizations recruitment procedures;  

                                                 
43 The intensive intervention program is conducting capacity development/empowerment of water users’ associations 

(WUA) through a “hand-holding” process following “experiential” or a “learning-by-doing” approach. The focus is to 
work with the associations and farmers on agriculture and associated water management interventions including 
O&M and Command Area Development by WUAs; maximizing the utilization of rainfall in kharif, and saving water 
for rabi diversified cropping; WUA-managed input and output marketing; and developing WUA capacity to organize 
collective action for input and output services. WUAs are being helped in preparing kharif and rabi action plans; 
crop diversification, including selection of the right varieties of selected crops, assessment of seed, fertilizers, and 
pesticides requirements and procurement; and improved crop practices and produce marketing. 
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• closer follow up of concerned government departments to fill up staff vacancies 
and settle other persistent issues;  

• regular consultations/dialogues with concerned stakeholders; more effective work 
planning and progress reporting, and capacity development of executing agency 
staff in ADB procedures;  

• strengthening of existing and setting up of new quality control laboratories with 
adequate logistic facilities;  

• establishment of systematic project planning, reporting, and monitoring systems 
(with baseline, process, and impact indicators) with stronger engagement of  
line agencies with more rigorous monitoring and guidance of project staff from 
project management unit.  

 
(2)  Urban Sector  
 
68. During 2006–2011, ADB approved $3.84 billion for urban sector projects and  
$6.62 billion for multisector projects. Out of this, $5.46 billion was for water-related activities 
($3.80 billion for water supply and sanitation, urban sector improvement and waste 
management, and $1.66 billion for multisector water-related activities). 
 
69. India—ADB’s urban development assistance in India started in 1995 with the approval 
of loan of $85 million for a Karnataka urban infrastructure development project. Lending to the 
sector aims to improve access to clean water, reduce water pollution through expanded 
sanitation services, lower urban-transportation-based pollution, and support sustainable urban 
development in ecologically fragile states. Promoting and supporting public–private partnerships 
is also a focus area. Ongoing urban sector operations combine infrastructure development 
(primarily water, sanitation, waste management, and municipal infrastructure) with targeted 
poverty reduction components and a strong focus on municipal reforms, innovative municipal 
financing, regional planning, development of economic growth corridors, and capacity building. 
 
70. So far ADB has approved 22 loans totaling $2.44 billion ($2.11 billion for water supply 
and sanitation and urban sector improvement and $0.33 billion for multisector water-related 
activities) for urban development including those in Karnataka, Kerala, Madhya Pradesh, 
Rajasthan, Uttarakhand, and West Bengal. During 2006–2011, it approved 11 loans for  
$0.79 billion, including $0.08 billion multisector. The program for 2011 includes continued 
lending to urban sector development programs in Uttarakhand and the northeastern region,  
as well as new loans to Bihar and Assam. 
 
(3)  Energy—Large Hydropower 
 
71. During 2006–2011, ADB approved loans for the energy sector totaling $7.44 billion, 
including $0.71 billion for large hydropower. 
 
72. India—ADB provided its first loan to Uttarakhand in 2007 to support renewable energy 
development. In keeping with the ADB carbon market initiative and energy efficiency 
initiative/clean energy financing partnership facility, ADB is increasing its lending for the 
development of clean and renewable hydropower. So far, loans totaling $0.46 billion have  
been approved for 2 projects: the Uttarakhand power sector investment program (project I)  
and the Himachal Pradesh clean energy development investment program (projects I, II,  
and III). For 2011, continued assistance for the Himachal Pradesh clean energy development 
investment program is proposed. Table 2 summarizes lending. 
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Table 2: Summary of Lending to Water Related Sectors—ADB and India ($ billion) 

  ADB India 
  

 
Sector/subsector 

1968–
July 
2011 

1986–
July 
2011 

2006–
July 
2011 

1986–
July 
2011 

Number 
of loans/ 
tranches 

2006–
July 
2011 

Number of 
loans/ 

tranches 
(A) Agriculture and Natural Resources      
1 Irrigation and drainage 

and flood protection 
    6.01     4.10   0.72   0.12   3 0.07   2 

2 Water-based natural 
resource management 

    1.90     1.78   0.69   0.05   1 0.05   1 

3 Land-based natural 
resources management* 

    1.65     1.27   0.26   0.00  0.00  

4 Agricultural production 
and markets* 

    5.33     4.20   0.19   0.07   1 0.07   1 

5 Agriculture and rural 
sector development* 

    2.34      1.98   0.23   0.00  0.00  

 Subtotal   17.22  13.32  2.09  0.24  5 0.19  4
(B) Urban   
6 Water supply and 

sanitation 
    5.70     4.54   1.73   0.26   4 0.26   4 

7 Urban Sector 
development 

    5.74     5.45   1.25   1.86 16 0.46   6 

8 Waste management     2.41     2.19   0.81   0.00  0.00  
 Subtotal   13.85  12.17  3.80  2.11 20 0.71 10

(C) Multisector   
9 Multisector*   11.26   11.13   1.66#   0.33#   2 0.08   1 

(D) Energy   
10 Large hydropower     3.25     2.51   0.71   0.46   4 0.46   4 
 Total water related   45.58  39.14  8.26  3.14 31 1.44 19
 Total for all sectors 164.35 146.97 50.72 23.03 8.10 

* All approved projects may not have water-related components.  
# Amount only for water-related projects. Total for entire sector is $6.62 billion and for India is $2.36 billion for 2006–July 2011. 
 
73. During 2006–2011 $8.26 billion was approved for water sector projects, out of total 
lending of $50.72 billion for ADB as a whole, which comes to about 16.3%. This is still far less 
than the WFP’s 25% target for total ADB lending for water sector. For India, water sector loans 
approved during this period accounted for about 17.8% ($1.44 billion out of total of $8.10 billion) 
while they accounted for about 13.6% of total lending for all sectors ($3.14 billion out of total 
$23.03 billion). Concerted effort in coordination with ADB developing member countries is 
therefore clearly required to bring pipeline projects to reality and to identify new projects. 
 
C. Technical Assistance 
 
74. ADB is an important knowledge provider, supporting analytical assessments in  
critical areas of development and reform, documentation, and dissemination of knowledge.  
ADB therefore also provides financial support through technical assistance, and facilitates  
the efficient use of development finance and the enhancement of development capacity in 
developing member countries (see Annex 2 for types of technical assistance).  
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75. ADB technical assistance through July 2011 totaled $3,322.8 million ($223.8 million  
for India, or 6.7%) for all sectors. The amount $528.6 million (15.9% for all sectors) went  
toward irrigation, drainage and flood protection; water-based natural resource management; 
water supply and sanitation, urban sector development and large hydropower subsectors. Some 
$33.4 million (1% for all sectors) went to India. Some multisector technical assistance may 
include water-related activities (Figure 5). 
 

Figure 5: Technical Assistance to Water Sector Activities 
 

 
APM = agricultural production and markets, ARSD = agriculture and rural sector development, ID&F = irrigation, drainage and 
flood protection, LBNRM = land based natural resources management, USD = urban sector development, WBNRM = water based 
natural resource management, WM = waste management, WS&S = water supply and sanitation. 

 
76. Technical assistance44 approved during 1993–2010 for water-related activities for India’s 
agriculture and natural resources sector is $19.11 million. This includes $3.45 million for 
agricultural production and markets; $7.95 million for irrigation, drainage, and flood protection; 
$3.14 million for water-based natural resource management; and $4.57 million for land based 
natural resources management. For the urban sector, $22.76 million was approved. This 
included $18.16 million for urban sector development; $1.0 for waste management; and $3.60 
million water supply and sanitation. For large hydropower $0.5 million out of $39.60 million for 
energy sector as a whole and $1.175 million for multisector water related out of $17.53 million 
for the entire multisector has been approved. These technical assistance projects covered 
broad topics related to participatory irrigation management, irrigation management transfer, 
IWRM, flood and river bank erosion management, sustainable coastal management and 
protection, climate change, sustainable urban infrastructure development, institutional reforms, 
and capacity development.  
 

                                                 
44 Including the amount for cluster technical assistance ‘Advanced Project Preparedness for Poverty Reduction’ 

approved in August 2009 in the aggregate amount of $14 million under multisector to facilitate enhanced 
preparedness and capacities of ADB supported projects in the poorest states and pro-poor sectors with  
17 subprojects out of which 12 subprojects ($9.44 million) have been approved. 
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D. Knowledge Development and Technology Transfer 
 
77. ADB has a broad array of knowledge development products. In the water sector, it has 
helped build and support eight regional and sub-regional water networks so far that strengthen 
the capacity of critical water sector institutions to fast-track water reforms. As a part of 
knowledge development activities, ADB supports workshops, study tours, and studies on topics 
relevant to various sectors (Box 9 lists water-related publications for India and Box 10 gives 
details of knowledge networks).45  
 
 

Box 9: Publications in Agriculture and Natural Resource Sector 
 

• Rehabilitation and Management of Tanks in India – A Study of Select States (ADB, 2006)  
• Institutional Options for Improving Water Management in India – The Potential Roles of River Basins  

(ADB, 2007) 
• Participatory Irrigation Management and Integrated Water Resource Management – National Workshop 

(ADB and Government of Orissa, 2007) 
• Irrigation Management Transfer – Strategies and Best Practices (ADB, 2008)  
• High Value Crops and Marketing – Strategic Options for Development in Uttarakhand (ADB, 2009)  
• Agriculture, Food Security and Rural Development (ADB, 2010) 
• Climate Change Adaptation in Himachal Pradesh – Sustainable Strategies for Water Resources (ADB, 2010) 
• Exploring Public–Private Partnership in Irrigation Sector in India – A Scoping Study (ADB, 2011) 
 

 
 

 
Box 10: Regional and Subregional Networks 

 
• Asia-Pacific Water Forum works to identify and adopt solutions to water issues across the region; 
• Central Asia and South Caucasus Water Utilities Association addresses inadequate water and sanitation 

services for the poor; 
• Knowledge Hubs-promotes sharing knowledge and championing feasible solutions; 
• National Water Sector Apex Bodies adopt policies and laws, coordinate reforms, and represent 

stakeholders’ interests; 
• Network of Asian River Basin Organizations introduces and promotes Integrated Water Resources 

Management in river basins; 
• South Asian Water Utilities Network improves water supply and sanitation services delivery for cities and 

communities; 
• The South East Asian Water Utilities Network, which improves water and sanitation services delivery and 

advocates sector reforms; and Water Links-supports water operator partnerships between water and 
wastewater utilities. 

• 17 confirmed regional water knowledge hubs have been set up so far and 4 are under consideration. They 
comes under the Asia-Pacific Water Forum committed to improving water security in Asia and the Pacific 
and are centers of excellence promoting knowledge exchange and capacity development on priority water 
topics such as IWRM, river basin organizations, groundwater management, irrigation service reforms, 
disaster risk reduction, erosion and sedimentation, sanitation, climate change adaptation etc. 

 
 

                                                 
45 Study tours were arranged for water resources officials from the Government of India and selected  

state governments to Australia to foster a better understanding of the current policies, practices, and future 
directions of water resources and irrigation management in Australia, as well as to the Mekong River Commission 
to learn best practices and systems established in that region for flood management.  
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78. In India, ADB is providing policy advisory technical assistance for knowledge 
management activities, with 3 technical assistance grants46 approved so far. These aim mainly 
to promote the enhanced operational efficiency of ADB operations in India by supporting 
components such as knowledge creation, knowledge dissemination, knowledge for improved 
operational effectiveness, and knowledge partnerships and networking.47  
 
 
V.  THE WAY FORWARD 
 
79. ADB is helping India meet the development and management challenges of its water 
resources sector. It is implementing projects to promote productive and sustainable irrigated 
agriculture development; encourage the adoption of innovative, environmentally friendly 
technologies for coastal protection and river erosion; and, in the of agribusiness sector, for the 
development of an integrated value chain with backward market links to production areas, with 
possible replication in other states. The 2012–2014 ADB lending pipeline to the country’s 
agriculture and natural resources sector will focus on the implementation of some of the 
recommendations of the Government of India’s national water mission and national action plan 
for climate change. It includes measures to enhance agricultural productivity and community 
livelihoods and IWRM, in close coordination with the government. 
 
80. To expand ADB’s portfolio in the agriculture and natural resources sector, a full package 
of support is needed, giving due emphasis to IWRM and covering various aspects of the 
development and management of water resources. This includes the development of 
infrastructure for medium and minor projects; extension, rehabilitation, and modernization  
of existing projects; the repair, renovation, and restoration of water bodies; implementation of 
best management practices; improving system efficiency; conjunctive use of surface and 
groundwater; steps toward sustainable O&M of irrigation systems through the involvement of 
various stakeholders; institutional reforms; and capacity building. Although many of these 
aspects have been included in two projects under implementation—the Chattisgarh Irrigation 
Development Project and the Orissa Integrated Irrigated Agriculture and Water Management 
Investment Program—development of irrigation infrastructure, which has not been considered in 
these projects, can also be included as a part of support. This would initially concentrate on 
medium and minor projects, as this will support government priorities to augment the availability 
of utilizable water resources. At present, water sector restructuring projects in the states of 
Rajasthan, Madhya Pradesh, Uttar Pradesh, and Maharashtra are under implementation with 
World Bank funding. A water sector improvement project for Andhra Pradesh is also under 
consideration with World Bank. There are opportunities for providing package support to states 
such as Haryana, Punjab, Bihar, and Karnataka. This section deals with the areas where there 
is significant scope for ADB’s contribution to the Indian water sector in the near, medium, and 
long term. 
 

                                                 
46 ADB. 2006. Technical Assistance to India for Knowledge Management and Capacity Building. Manila (TA 4780-IND, 

for $2,000,000, approved on 17 April); ADB. 2008. Technical Assistance to India for Knowledge Management  
for Enhanced Operational Effectiveness. Manila (TA 7092-IND, $1,000,000, approved on 27 June, closing on  
30 June 2011); ADB. 2010. Technical Assistance to India for Knowledge Management for Inclusive Growth. Manila. 
(TA 7734-IND, $1,500,000, approved in December 2010, closing December 2013). 

47 The main activities under different components include: studies, impact assessments, evaluation studies, and 
appraisals in important areas under the knowledge creation component; conferences, seminars, workshops, 
publications and internal knowledge enhancement through cross-learning under the knowledge dissemination 
components; visits to “best practice sites” (national, regional, or international), and capacity development of 
executing agencies in knowledge for the improved operational effectiveness component; and public–private or 
public-community partnership pilots and models, knowledge partnerships with development partners, and selective 
innovative projects for inclusive growth under the knowledge partnerships and networking component. 
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A. Near and Medium Term 
 
81. Developmental activities to augment the availability of utilizable water: It is evident 
that growing multisectoral demands cannot be met in a sustainable manner with management 
options alone. It also requires continued development of the utilizable water resource, which is 
distributed unevenly in space and time. Options such as the development of balanced water 
resource potential through expeditious completion of all feasible major, medium, and minor 
storage projects; extension, rehabilitation, and modernization of existing projects; the artificial 
recharge of groundwater; repair, renovation, and restoration of small water bodies; rainwater 
harvesting; and the inter-basin transfer of water from surplus to deficit basins for augmenting 
availability of utilizable water are already under implementation. But these measures would 
require huge financial resources. There is opportunity for participation in some of these 
programs through financial and/or technical assistance. But before choosing investment in any 
mega projects, a first step would be to assist the Indian government with the planning of 
investments for augmenting the availability of utilizable water, particularly ensuring stakeholder 
participation and exploring all the available options, including large versus small projects, 
natural water bodies (including groundwater), and so on.  
 
82. Better management of water resources: Measures are already under way to improve 
the productivity or efficiency of water use. These include adopting water efficient irrigation 
methods (including the use of micro irrigation systems), increasing agricultural productivity, 
encouraging stakeholder participation in irrigation system O&M (including water users’ 
associations), undertaking water sector reforms, and building institutional capacity to meet 
present and future water demands. However, there is need to share the lessons learned in 
implementation with other developed/developing countries; ADB can play a significant role in 
transferring innovative, environmentally friendly, and cost-effective technologies and know-how 
to India through ongoing or future projects.  
 
83. Flood and coastal protection: One government priority is to minimize the impact of 
water-related disasters (floods, river bank erosion, and sea erosion) by adopting sustainable 
and environmentally friendly structural and non-structural measures. So far, only conventional 
measures such as using earthen embankments and stone seawalls are being considered, which 
are generally not environmentally friendly. Effort is under way therefore to explore “softer” 
technologies. ADB has a role to play in this direction. In addition, a flood forecasting and 
warning  system is being expanded and modernized for using telemetry systems for data 
collection and transmission and increased use of mathematical models in flood forecast 
formulation. There is significant scope for an increased ADB role in the sharing of knowledge 
and transferring appropriate technologies.48 ADB and the International Centre for Water Hazard 
and Risk Management are jointly implementing regional technical assistance for Supporting 
Investments in Water-Related Disaster Management, which is expected to provide knowledge 
and capacity development services in the field of flood forecasting and warning to ADB’s 
member countries, including India.  
 
84. Integrated water resources management (IWRM)—Road map for pilot project:  
The development and management of land and water resources is very complex. It involves 
sectors such as agriculture, forestry, urban and rural, industry, energy, tourism, environment, 
social, economic, civil society, the private sector, and so on. Several factors complicate issues, 
including conflicts among countries, states, or stakeholders on river basin sharing, water source  
 
                                                 
48 Indian experts visited Bangladesh in April 2010 to view alternate technologies for using sand-filled geo-bags for 

river bank erosion. In May 2010, they visited the Mekong River Commission to learn about a flood forecasting 
system for the Mekong River. 
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pollution, environmental degradation, and the impacts of climate change. To resolve them, 
IWRM can act as an effective tool to coordinate management of land, water, and related 
resources in an optimal manner at the basin/sub-basin level. Box 11 presents several good 
examples. 
 
 

Box 11: Examples of IWRM and Basin Organizations 
 

• Nile basin initiative: the partnership initiated and led by the 9 riparian countries of the Nile basin is the 
result of a ‘shared vision’ approach that seeks to develop the river in a cooperative manner, share 
substantial socioeconomic benefits through equitable utilization, and promote regional peace and security 
with a participatory process of dialogue among them.a The program also builds stakeholders’ capacity to 
participate in managing natural resources across boundaries, share benefits, and improve water efficiency 
in agriculture, which is consistent with IWRM principles. 
 

• Murray–Darling Basin Authority: setup by Australia’s five states and the national government for 
consultation on joint management of basin water resources in an integrated and sustainable manner 
through the preparation of a basin plan, developing a water rights information service, engaging the 
community in the management of the basin’s resources, and so on.b 
 

• Mekong River Commission: works with the National Mekong Committees in Cambodia, the Lao People’s 
Democratic Republic, Thailand, and Viet Nam to foster participation by educating and  
raising awareness among stakeholders, to engage with stakeholders at local, implementation, and policy 
levels. Integrated water resource management provides the framework for the Mekong River Commission 
Strategic Plan 2006–2010. 

 
 
a Nile Basin Initiative. www.nilebasin.org/ 
b Global Water Partnership and International Network of Basin Organizations. A Handbook for Integrated Water Resource 

Management in Basins. 

 
85. The Indian National Water Policy49 also stresses the need for multisectoral integrated 
water resources development and management. It considers drainage basins as a whole or a 
sub-basin as a hydrological unit, taking into account both surface and groundwater for 
sustainable development. It also sees the need for the establishment of appropriate  
multi-disciplinary river basin organizations. Since water is a state-level matter in the Indian 
constitution, consensus among the states sharing the river basin is necessary to set up river 
basin organizations. The matter is always considered at the highest policy making level, i.e. the 
National Water Resources Council headed by the Prime Minister of India, but without any 
success in this direction due to the elusive consensus needed among the basin state members. 
However, the government agenda includes plans to implement IWRM in selected basins/ 
sub-basins to showcase the beneficial aspects. IWRM has therefore been included as an 
important area in national water mission. Under eleventh plan, it is proposed to set up 3 river 
basin organizations.50 
 
86. For ADB, IWRM is an important element of its water sector agenda. The WFP, as noted, 
targeted IWRM implementation in 25 basins for 2006–2010, reaching the goal in 24 basins. 
Further, the ADB, ADB Institute, and the Japan Water Agency supported the setting up of the 
Network of Asian River Basin Organization, established in 2003 to exchange information and 
experience among river basin organizations in Asia and strengthening their capacity and  
 
 

                                                 
49 Government of India. 2002. National Water Policy, Ministry of Water Resources. 
50 Government of India. 2009. Annual Report 2008–09. Central Water Commission.  
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effectiveness in promoting IWRM and improving water governance.51 India is not a member  
so far, but could benefit by joining in the implementation of IWRM initiatives, learning from the 
experience of other members and adopting best practices. 
 
87. However, the IWRM concept could not so far be implemented in India due to various 
reasons. So on the request of the government, ADB has provided technical assistance to 
develop an IWRM roadmap and sub-basin framework plans for efficient and sustainable  
water resources management in the state of Karnataka.52 It is supporting the Orissa State 
Government’s effort for the establishment and operationalizing of IWRM under the Orissa 
Integrated Irrigated Agriculture and Water Management Investment Program of 2008. Another 
technical assistance supporting the national water mission under the national action plan on 
climate change also includes IWRM as a key component, along with improvement of water use 
efficiency.53 Development of the IWRM roadmap and its successful demonstration in Karnataka 
will help policy and decision makers realize the benefits and pave the way for its use in India.  
 
88. Hydropower: There will be a shortfall of about 10,000 MW in meeting peak power 
demand, projected at 152,746 MW by the end of 2011–2012.54 The government aims to add 
78,577 MW, out of which hydropower will account for 16,553 MW, in addition to rehabilitating 
existing hydropower projects to yield additional capacity.55 As a clean and renewable source of 
power and essential to meeting the peak requirement, there is vast opportunity for increased 
support for the development of hydropower in the states of Uttarakhand, Himachal Pradesh, and 
Sikkim. There is also potential for the transfer of technologies for clean power generation and 
energy efficiency improvement on both the supply and demand sides.  
 
89. Water supply and sanitation: India’s eleventh plan targets the provision of access to 
safe drinking water supply to all (urban and rural), to provide sanitation facilities to all urban 
populations, and to cover 606 districts under the Total Sanitation Campaign for rural population. 
Measures proposed include (i) rainwater harvesting and artificial groundwater recharge;  
(ii) proper maintenance of the water supply and sanitation systems with the help of community 
participation; (iii) addressing water quality problems like arsenic, fluoride, salinity, nitrate, iron, 
and salinity by identifying safe water sources and adopting new treatment technologies;  
(iv) promoting decentralized maintenance of O&M of water supply systems and strategies and 
action plans for improving water use efficiency in the drinking water and sanitation sector. More 
resources in the water supply and sanitation sector is needed to implement these measures and 
achieve the targets. ADB is already very active in this sector in India and can play a significant 
role through the development of infrastructure, transferring best international management 
practices for system O&M, institutional strengthening, capacity building, and promoting PPP 

                                                 
51 The activities of the Network of Asian River Basin Organization focus on promoting advocacy and raising 

awareness for IWRM; establishing river basin organizations and sharing their information, good practices and 
lessons learned; supporting network members to improve water governance; improving water governance for 
IWRM; building capacity of river basin organizations to implement IWRM; and fostering regional cooperation for 
transboundary river basins. From 43 institutions that signed up as new members during the 1st General Meeting, 
the Network of Asian River Basin Organization now has 76 members (river basin organizations-28, government 
organizations-19, regional knowledge partners-19, inter-regional knowledge partners-9, and development 
cooperation agency-1). 

52 The final report of capacity development technical assistance (CDTA) giving a roadmap and action plan toward 
sustaining water resources and implementation of IWRM activities in Karnataka was submitted in February 2011. 
The project preparatory technical assistance is being taken up to prepare an MFF investment program to 
implement a roadmap prepared under the CDTA, including policy and institutional actions and critical investments 
in hardware and software to put IWRM into operation and to improve access and performance for irrigation and 
water supply and sanitation while maintaining sustainable basin water balance and environmental conditions. 

53 The final report of the study has been completed and is under submission in September 2011. 
54 Government of India. 2010. Power Scenario at Glance. Central Electricity Authority.  
55 Government of India. 2007. Eleventh Plan Working Group Report on Power. Planning Commission. 
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through the sharing of lessons learned from the application of the PPP model for water supply 
and sanitation in other countries. 
 
90. Mobilization of private sector: Private sector involvement in the Indian water sector is 
limited to managing the water supply distribution system and development of hydropower. But 
there is significant scope for a greater role. In the irrigation sector so far there is no private 
sector involvement due to the long gestation period of projects, complex management issues, 
involvement of too many stakeholders, and bad economics. They will not get involved until 
water sector reforms are completed, river basin organizations are in place to implement IWRM, 
and the sector presents good financial returns. The private sector can play a significant role in 
the water sector as agriculture and food value chain players, and as large industrial water users 
that can be convinced to take efficiency measures to save water and technology provider for 
innovative cost effective water efficient technologies.  
 
91. A study has been completed to identify appropriate PPP models suited to India.  
The study revealed that standalone irrigation projects, even with some viability gap funding, may 
not be economically attractive and viable to private partners. Other options for revenue 
generation and sharing that can be integrated with water resources projects need to be 
explored. Options that can be combined with water resources projects are flood control projects 
linked with expressways and speedways on embankments, collecting tolls from road use, and 
cess from protected areas, as well as the development of tourism along embankment roads; 
development of micro hydroelectric schemes linked through the sharing of power or revenue 
adjustments on that account; encouraging micro irrigation projects linking with all new 
groundwater development projects; development of pisciculture and tourism; riverfront 
development projects linked through citizen’s participation, installation of group treatment plants 
for polluting industries, promoting recreation, advertising and development of waterfronts; 
cooperative or contract farming; agribusiness value chain development; and so on. 
 
92. Promoting Research and Development: A well-focused research and development 
program can gauge the intensity of the problem and develop suitable remedial measures to 
overcome the challenge of finite water resources amid growing populations, urbanization, and 
industrialization. Areas where research and development could be concentrated include the 
development of crops that require minimum water and can sustain poor quality saline water; 
biological control of drainage congestion in waterlogged areas; improving the energy efficiency 
of water pumps used for irrigation; technology upgrading, such as using micro irrigation, micro 
sprinkler and micro sprayer, drip irrigation systems for small farms; automation of irrigation 
systems; exploration of newer concepts for supplementing the available resources by recycling 
and reuse of water; desalination of sea water, and so on. ADB is already assisting state 
governments in some of these aspects through the sharing and transfer of knowledge gained in 
other countries, including the adoption of best practices. 
 
93. Knowledge Management and Technology Transfer: In the water resources sector  
a number of studies have been undertaken on issues related to participatory irrigation 
management, irrigation management transfer to water users’ associations’ for O&M,  
tank irrigation, river basin organizations, mainstreaming climate change adaptation, IWRM, 
environmentally friendly technologies for protection from coastal and river bank erosion, and 
flood control. In line with government priorities, ADB has the opportunity to support knowledge 
development and technology transfer activities in the fields of water use efficiency 
improvements, innovations in irrigation application methods (such as micro irrigation), and the 
modernization of flood forecasting and warning systems, improved water quality management of  
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rivers, cost-effective technologies for recycling and reuse of wastewater, conjunctive use of 
surface and groundwater, desalination of water, and so on. A brief description of two such 
issues is given below. 
 
94. Water use efficiency improvement: Many irrigation projects operate below potential 
and overall water use efficiency is around 35%–40% for canal irrigation and about 65%–70%  
for groundwater irrigation schemes. The reasons generally cited for low irrigation water use 
efficiencies are inequity in water distribution between head and tail reach farmers, poor 
distribution due to deterioration of canal sections, excessive seepage from canals, water 
logging, inadequacy in water availability, lack of maintenance of canals, poor alignments and 
design causing low flows resulting into weed growth and frequent siltation. The failure to 
complete on-farm development works in commands, the adoption of water intensive crops in the 
head reach of canals (taking advantage of abundant water and to gain reliable income given a 
government policy of fixing a minimum support price for food grains, mainly paddy and wheat), 
and the non-involvement of stakeholders in the management of systems, are also cited as 
reasons for poor water use. Keeping present low water use efficiency in view, the National 
Water Mission has identified improving the efficiency of water use by at least 20% as an 
important goal. It has suggested many strategies for achieving this goal by ensuring improved 
efficiency both on the demand and supply sides. 
 
95. To understand the present status of the performance of irrigation projects in respect  
of efficient water use and the options available for improving efficiency, the Ministry of  
Water Resources, through the Central Water Commission, evaluated the status of  
water use efficiency of 30 irrigation projects. It found that overall losses are 60%–70%—canal 
(40%–50%) and field application (20%–30%)—with an average project efficiency of 38% 
(conveyance efficiency of 70% and field application efficiency of 53%) suggesting scope for 
improving irrigation efficiencies. A study is proposed to synthesize the analytical framework, 
options, lessons, and best practices to improve the water use efficiency of irrigated agriculture 
based on a range of existing study reports of the government, research organizations, and 
external agencies. This could serve to prepare a practical and implementable action plan for 
implementation in the field.  
 
96. Modernization of flood forecasting system: Since absolute protection from floods is 
not possible for technological and economic reasons, a flood forecasting and warning system is 
planned in parallel to structural measures of flood management. Advance knowledge of 
incoming floods plays an important role in reducing flood damage, as are optimum regulation of 
(multipurpose) reservoirs with or without flood cushions and better planning of rescue/relief 
operations.  
 
97. Flood forecasting in India began in a scientific manner in 1958 with the issue of flood 
warnings for the Yamuna River in Delhi. At present there are 175 flood forecasting stations  
(147 level forecast and 28 inflow forecast) covering 9 major river systems in the country, 
including 71 river sub-basins. The Government of India constantly endeavors to update and 
modernize flood forecasting services to improve accuracy, effectiveness and timeliness. It is 
doing this through the installation of automated data collection and transmission systems, use of 
satellite based communication systems through very small aperture terminal (VSAT), and the 
improvement of forecast formulation techniques using computer based catchment models. 
Several mathematical models were also tried for the formulation of flood forecasting in the  
last two decades, but without much success. Under the Disaster Management Project (of the 
Ministry of Home Affairs-Climate Forecasting) assisted by the United States Agency for 
International Development, the development of a decision support system for flood forecasting 
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and inundation forecasting model for the Mahanadi basin, and the issuing of flash flood 
forecasts for the Sutlej basin has been taken up.  
 
98. The Government of India is modernizing flood forecasting and warning systems through 
hardware and software measures, but efforts to use computerized mathematical models, and 
extend services to issue inundation forecasts and forecasting of flash floods are still not fruitful. 
There is an opportunity to supplement government efforts in these areas and to transfer 
knowledge of best practices. It is crucial to make all information and data relevant to flood 
management in one place and to take up flood management works in a coordinated manner. 
There is a lack of such databases, both at the central and state levels, and there is an urgent 
need for the creation of a flood management information system at both government levels.  
 
B. Long Term 
 
99. Implementation of IWRM: IWRM can take place in earnest once the IWRM roadmap is 
developed, and policy makers, stakeholders, and civil society are ready to adopt IWRM as a tool 
to manage the basin resources in shared vision model, and government is ready to set up  
river basin organizations in a consultative process. ADB, through Karnataka IWRM project 
preparatory technical assistance, will initially be assisting the efforts of national and state 
governments for preparing the project for implementation of IWRM in the upper Tungabhadra 
river sub basin and later on extending it to other sub-basins. There will be opportunities to 
replicate Karnataka example in other sub-basins/basins. 
 
100. Involvement of private sector in the irrigation sector: So far there is no involvement 
of private sector in irrigation sector, but government efforts are always for encouraging private 
participation in the sector. Once the framework and action plan for implementation of PPP in the 
water sector is available, government can consider possible options to take up a few pilot 
projects to showcase the benefits of private sector participation in water resources development 
and management. Initially private sector participation can be considered for improvement of 
irrigation service delivery, which subsequently can be extended for the development and 
management of water resources.  
 
101. In short, due to ADB’s strengths, based on international experience, and the government 
need to adopt cost-effective best practices for the development and management of water 
resources, there is opportunity for close cooperation and coordination among the ADB and  
the governments to enhance ADB’s water sector operations in India. Continued support will 
have to be provided for sector reforms; institutional strengthening and capacity building to 
improve governance; sharing and transfer of knowledge in respect of environmentally sound, 
cost-effective and sustainable technologies based on lessons learned globally for their adoption 
in the Indian context. 
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ANNEXES 
 

Annex-1

Surface 
water

Ground 
water Total Surface 

water 
Ground 
water Total

1 Indus 321,289 73.31 46.00 26.50 72.50 47.24 29.88 77.12
2 Ganga-Brahmaputra-Meghna

a Ganga 862,769 525.02 250.00 171.57 421.57 311.96 182.11 494.07
b Brahmaputra 197,316 537.24 26.55 28.46 27.37 55.83

c Barak (Meghna) & 
others 41,157 48.36 8.52 3.76 8.57 12.33

3 Subernarekha 29,196 12.37 6.81 1.80 8.61 7.43 2.62 10.05
4 Brahmani-Baitarni 51,822 28.48 18.30 4.05 22.35 17.53 3.59 21.12
5 Mahanadi 141,589 66.88 49.99 16.50 66.49 36.50 24.46 60.96
6 Godavari 312,812 110.54 76.30 40.60 116.90 56.45 42.33 98.78
7 Krishna 258,948 78.12 58.00 26.40 84.40 60.88 30.64 91.52
8 Pennar 55,213 6.32 6.86 4.93 11.79 9.93 3.92 13.85
9 Cauvery 87,900 21.36 19.00 12.93 31.93 20.08 15.10 35.18

10 Tapi 65,145 14.88 14.50 8.27 22.77 13.31 4.88 18.19
11 Narmada 98,796 45.64 34.50 10.80 45.30 23.81 6.90 30.71
12 Mahi 34,842 11.02 3.10 4.00 7.10 7.18 3.00 10.18
13 Sabarmati 21,674 3.81 1.93 3.20 5.13 5.77 2.89 8.66

14
West Flowing Rivers of 
Kuchcha and saurashtra 
including Luni

334,390 15.10 14.98 11.20 26.18 16.98 11.75 28.73

15 West Flowing Rivers 
south of Tapi

113,057 200.94 36.21 17.70 53.91 40.73 10.35 51.08

16
East Flowing Rivers 
between Mahanadi and 
Godavari

49,570 17.08

17
East Flowing Rivers 
between Godavari and 
Krishna

12,289 1.81

18
East Flowing Rivers 
between Krishna and 
Pennar

24,649 3.63

19
East Flowing Rivers 
between Pennar & 
Cuaveri

64,751 9.98

20
East Flowing Rivers 
between south of 
Cuaveri

35,026 6.48

21 Area north of Ladakh 
not draining into Indus 28,478 0.00 -- -- -- -- -- --

22 Rivers draining into 
Bangladesh

10,031 8.57 -- -- --

23 Minor Rivers draining 
into Myanmar (Burma) 26,271 22.43 -- -- --

24
Drainage areas of 
Andman, Nicobar and 
Lakshadweep islands

8,280 0.00 -- -- -- -- -- --

Total 3,287,260 1,869.37 690.32 432.52 1,122.84 750.81 429.15 1,179.96
BCM - billion cubic meter,    sq km - square kilometer
1-Source-National Commission for Integrated Water Resources Development Plan (NCIWRDP), Government of India, 1999
2-Source-http://www.nih.ernet.in/nih_rbis/india_information/Basintotalwaterrequirements.htm based on NCIWRDP, 1999

2.54 1.21 3.75

6.42 27.41

16.73 18.20 34.93 19.28 11.16 30.44

24.00 59.07

13.11 18.80 31.91 20.99

Water Resources Potential and Requirements for River Basins of India1

Serial 
Number River Basin

Catchment 
area 

(sq km)

Average Water 
Resources 

Potential as per 
CWC, 1993 

(BCM)

Utilizable  water resources 
(BCM)

Total water requirement in 
20502 (BCM) 

Annex 1 
 

Water Resources Potential and Requirements for River Basins of India1 



38 Annexes 
 

Annex 2 
 
Types of Technical Assistance 
 
1. ADB technical assistance goes toward (i) identifying, formulating, and implementing 
development projects; (ii) formulating and coordinating development strategies, plans, and 
programs; (iii) improving recipients’ institutional capabilities; (iv) undertaking sector-, policy-, and 
issues-oriented studies; and (v) improving knowledge about development issues. 
 
2. Technical assistance includes: (i) project preparatory technical assistance for identifying, 
formulating, and preparing development projects (country or subregion); (ii) policy and advisory 
technical assistance for formulating and coordinating development strategies, plans, and 
programs; and undertaking sector, policy, and issues-oriented studies (country or subregion); 
(iii) capacity development technical assistance for enhancing the capacity of executing agencies 
and other development partners, including support to implement projects; and (iv) research and 
development technical assistance for undertaking sector, policy, and issues-oriented studies 
(Asia and Pacific region). Regional technical assistance is meant for more than one country and 
prefixed by “R.” When it is designed and processed as a set of related subprojects within a 
medium- to long-term planning framework it is called a technical assistance cluster and prefixed 
by “C.” If the technical assistance amount is up to $225,000 it is called small-scale technical 
assistance and is prefixed by “S.”  
 
3. Technical assistance also helps promote regional cooperation and integration by  
(i) promoting regional policy dialogue and providing policy advice; (ii) supporting capacity 
building and institutional strengthening to help the integration of developing member countries 
within the region and with the rest of the world and to respond to cross-border issues;  
(iii) generating and disseminating knowledge on regional cooperation and integration; and  
(iv) developing partnerships with other stakeholders, including international institutions, 
policymakers, think-tanks, academic institutions, and nongovernment organizations. 
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