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FOREWORD 

It is my firm belief that the objective of Sabka Saath Sabka Vikas can be fully achieved once the benefits 

of the interventions reach the last mile.  In this context, the renewed emphasis of the Government on 

outcomes has proved to be a potential tool and the same is also being included as part of the Union 

Budget.  As a step beyond the measurement of outcomes, NITI Aayog has come out with various indices 

that not only fulfill its mandate of cooperative and competitive federalism but also challenge States and 

Union Territories (UTs) to meet the aspirations of the new India.  NITI Aayog has recently launched an 

Index of Health that seeks to capture the annual progress of States/ UTs on a variety of health indicators.  

As a major leap in this direction, NITI Aayog has come out with a Composite Water Management Index as 

a useful tool to assess and improve the performance in efficient management of water resources.  

LǘΩǎ ŀ ƳŀǘǘŜǊ ƻŦ ŎƻƴŎŜǊƴ ǘƘŀǘ слл Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜ ƛƴ LƴŘƛŀ ŦŀŎŜ ƘƛƎƘ ǘƻ ŜȄǘǊŜƳŜ ǿŀǘŜǊ ǎǘǊŜǎǎ ƛƴ ǘƘŜ country.  

About three-fourth of the households in the country do not have drinking water at their premise.  With 

nearly 70% of water being contaminated, India is placed at 120th amongst 122 countries in the water 

ǉǳŀƭƛǘȅ ƛƴŘŜȄΦ  LǘΩǎ ŀ ŦŀŎǘ ǘƘŀǘ ǿŀǘŜǊ ƛǎ ŀ {ǘŀǘŜ ǎǳōƧŜŎǘ ŀƴŘ ƛǘǎ ƻǇǘƛƳŀƭ ǳǘƛƭƛȊŀǘƛƻƴ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ƭƛŜǎ 

predominantly within the domain of the States.  This index is an attempt to budge States and UTs towards 

efficient and optimal utilization of water and recycling thereof with a sense of urgency.   

In view of limitations on availability of water resources and rising demand for water, sustainable 

management of water resources has acquired critical importance. The index would provide useful 

information for the States and also for the concerned Central Ministries/Departments, enabling them to 

formulate and implement suitable strategies for better management of water resources. It has been 

finalized after an elaborate exercise including seeking feedback from the States and consultation with 

reputed experts.  

I would like to acknowledge the continuous support and guidance provided by Dr. Rajiv Kumar, Vice 

Chairman, NITI Aayog; Dr. Arvind Panagariya, former V.C. NITI Aayog; Dr. Ramesh Chand, Member, NITI 

Aayog; Shri Parameswaran Iyer, Secretary, Ministry of Drinking Water Supply and Sanitation; Dr. Amarjeet 

Sinha, Secretary Ministry of Rural Development; Shri U.P. Singh, Secretary, Ministry of Water Resources, 

River Development & Ganga Rejuvenation; and Dr. Amarjit Singh, former Secretary (Water Resources), 

Government of India.  

I would appreciate the work in index conceptualization, progress monitoring and pursuance with the State 

Governments by Shri Yaduvendra Mathur, Additional Secretary, Dr. Yogesh Suri, Adviser, Water & Land 

Resources, and Shri Jitendra Kumar, former Adviser, Water Resources, NITI Aayog. 

I would like to acknowledge the effort in concept framing, developing, compilation and uploading of data 

on the portal by Shri Avinash Mishra, Joint Adviser, NITI Aayog and his team of officials , Shri N. Kumar 

Vel, Scientist D, Shri Gopal Saran, Scientist C, and Ms. Namrata Singh Panwar, Young Professional. 

I wish to also convey my sincere thanks to Nirat Bhatnagar, Kanishka Bhattacharya, and Anubhav Gupta 

from Dalberg Advisors for commentary, data analysis, and narration; Daljeet Kaur, Sheena Kapoor, Priya 

Chabbra, and Aishwarya Tuli from IPE Global for third-party data review and validation; and Surbhi Singhal 

and her team from Sliver Touch Limited for online portal development.  
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This pioneering work of NITI Aayog in developing a Composite Water Management Index is perhaps the 

first of its kind in the world.  This would not have been completed without the hard work put in by a large 

number of State and UT officials at all levels who have toiled to collect, collate, and upload the data on 

the portal under the guidance of the Chief Secretary and the Principal Secretaries of the States in-charge 

of water resources.  I wish to acknowledge and appreciate their efforts. 

NITI Aayog will continue to pursue such interventions that play an important role in developing 

cooperative and competitive federalism.  I am sure this index will provide much needed inputs to the 

States and encourage them to improve their water management in all its facets viz. irrigation, drinking 

water or industrial use.        

 

          AMITABH KANT 

Dated: 12th June 2018        CEO, NITI Aayog 
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EXECUTIVE SUMMARY 

India is suffering from the worst water crisis in its history and millions of lives and livelihoods are under 

threat. Currently, 600 million Indians face high to extreme water stress and about two lakh people die 

every year due to inadequate access to safe water1. The crisis is only going to get worse. By 2030, the 

ŎƻǳƴǘǊȅΩǎ ǿŀǘŜǊ ŘŜƳŀƴŘ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ōŜ ǘǿƛŎŜ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǎǳǇǇƭȅΣ ƛƳǇƭȅƛƴƎ ǎŜǾŜǊŜ ǿŀǘŜǊ ǎŎŀǊŎƛǘȅ ŦƻǊ 

ƘǳƴŘǊŜŘǎ ƻŦ Ƴƛƭƭƛƻƴǎ ƻŦ ǇŜƻǇƭŜ ŀƴŘ ŀƴ ŜǾŜƴǘǳŀƭ Ϥс҈ ƭƻǎǎ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ D5t2. As per the report of 

National Commission for Integrated Water Resource Development of MoWR, the water requirement by 

2050 in high use scenario is likely to be a milder 1,180 BCM, whereas the present-day availability is 695 

BCM. The total availability of water possible in country is still lower than this projected demand, at 1,137 

BCM. Thus, there is an imminent need to deepen our understanding of our water resources and usage 

and put in place interventions that make our water use efficient and sustainable. 

The National Institute for Transforming India (NITI) Aayog has developed the Composite Water 

Management Index (CWMI) to enable effective water management in Indian states in the face of this 

growing crisis.  

The Index and this associated report are expected to: (1) establish a clear baseline and benchmark for 

state-level performance on key water indicators; (2) uncover and explain how states have progressed on 

water issues over time, including identifying high-performers and under-performers, thereby inculcating 

a culture of constructive competition among states; and, (3) identify areas for deeper engagement and 

investment on the part of the states. Eventually, NITI Aayog plans to develop the index into a composite, 

national-level data management platform for all water resources in India.  

Data and centre-state and inter-state cooperation are some of the key levers that can help address the 

crisis. Data systems related to water in the country are limited in their coverage, robustness, and 

efficiency. First, data is often not available at the adequate level of detail. For example, water use data for 

domestic and industrial sectors is available at only the aggregate level, and thus provides very little 

information to relevant policymakers and suppliers. Second, where data is available, it is often unreliable 

due to the use of outdated collection techniques and methodologies. For example, groundwater data in 

India is based on an inadequate sample of ~55,000 wells out of a total ~12 million3 in the country. Finally, 

siloed information collection and sharing, especially between states, adds significantly to costs and 

inefficiencies.  

There is also an opportunity to improve centre-state and inter-state cooperation across the broader water 

ecosystem. Water management is often currently viewed as a zero-sum game by states due to limited 

frameworks for inter-state and national management. This has resulted in seven major disputes regarding 

ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊƛǾŜǊǎΣ ƛƴǾƻƭǾƛƴƎ мм ǎǘŀǘŜǎ4, as well as limited policy coordination on issues like agricultural 

incentives, pump electricity pricing, etc. These issues can be addressed by boosting cooperation at a 

federal and inter-state level. 

                                                           
1 Source: WRI Aqueduct; WHO Global Health Observatory 
2 Source: aŎYƛƴǎŜȅ ϧ ²wDΣ Ψ/ƘŀǊǘƛƴƎ ƻǳǊ ǿŀǘŜǊ ŦǳǘǳǊŜΩΣ нллфΤ ²ƻǊƭŘ .ŀƴƪΤ ¢ƛƳŜǎ ƻŦ LƴŘƛŀ 
3 Source: Fifth MI Census 
4 Source: ClearIAS 
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The Index is a novel, data-backed approach to water management that will be transformative 

The Composite Water Management Index (CWMI) is a major step towards creating a culture of data-

based decision-making for water in India, which can encourage ΨŎƻƳǇŜǘƛǘƛǾŜ ŀƴŘ cooperative 

ŦŜŘŜǊŀƭƛǎƳΩ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǿŀǘŜǊ ƎƻǾŜǊƴŀƴŎŜ and management. The CWMI is the first comprehensive 

collection of country-wide water data in India. It is aimed at promoting competitiveness among states, 

driving them toward effective water governance, and incentivizing improved water management across 

the country. Further, the close centre-state collaboration involved in the creation and annual updating of 

the Index is expected to lead to increased federal cooperation in the water sector.  

The Index promotes inter-state collaboration and coordination 

The Index was developed in close collaboration with multiple national and state stakeholders and 

involved a robust data validation process. The Index uses water data from both central and state sources. 

The data was collected for two yearsτthe base year of FY 15-16, and FY 16-17τthereby enabling not only 

a benchmarking of the current water performance of states, but also the study of the evolution of this 

performance across the last two years. States were required to fill out the necessary data on a public NITI 

Aayog portal. This data provision involved a massive data compilation exercise across 24 states in the 

country, including a complex process of liaising between multiple agencies and departments within a state 

itself. Data for several indicatorsτcovering groundwater restoration, irrigation management, on-farm 

water use, rural and urban drinking water supply, water policy frameworks, and other areasτwas 

ǘǊƛŀƴƎǳƭŀǘŜŘ ŀƴŘ ŎƻƳǇƛƭŜŘ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƘƛǎǘƻǊȅ ŀƴŘ ƛƴǾƻƭǾŜŘ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŀŎǊƻǎǎ ŀƭl 

levelsτfrom union and state water ministers to department engineers and local authorities. The 

coordination exercise was led by NITI Aayog, Water Resource Vertical. The collected data was then 

reviewed and verified by an Independent Validation Agency (IVA)τIPE Global. The IVA liaised with 

relevant state departments to verify and update the data included in the CWMI. They also requested and 

received supporting documents against each indicator included in the Index from State Nodal Officers 

(SNOs). The IVA also conducted field visits across six states to ensure a robust validation process. Finally, 

ǘƘŜ ƻōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ ǊŜǎǳƭǘǎ ǿŜǊŜ ǎƘŀǊŜŘ ǿƛǘƘ ǘƘŜ ǎǘŀǘŜǎΩ ƴƻŘŀƭ ƻŦŦƛŎŜǊǎ Ǉƻǎǘ ǘƘŜ ǊŜǾƛŜǿ ŜȄŜǊŎƛǎŜΦ 

Additionally, the Senior Officers at NITI Aayog also facilitated a disclosure conference covering all 29 states 

and 7 UTs. During these conferences, the IVA presented the validation results, data gaps and 

discrepancies, validation decisions, and indicator-wise comparative analysis of initial results. 

The compilation and collection of data from 24 states proved to be a tedious but rewarding exercise, 

where the data against the CWMI was gathered from nine to ten different state departments. NITI Aayog 

appreciates the commendable work, cooperation and suggestions of State Governments in this regard. 
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KEY RESULTS 

All states can do better 

Figure 1: State-level performance on water resource management5  
Ranking of states according to Composite Water Index Scores (FY 16-17) 

 

Water Index scores vary widely across states, but most states have achieved a score below 50% and 

could significantly improve their water resource management practices. The Water Index scores for FY 

16-17 vary from 76 (Gujarat) to 26 (Meghalaya), with the median score being ~49 for Non-Himalayan 

states and ~31 for North-Eastern and Himalayan states (Figure 1). Gujarat is the highest performer, closely 

followed by other High performers such as Madhya Pradesh and Andhra Pradesh. Seven states have scores 

between ~50-65 (including two North-Eastern and Himalayan states) and have been classified as Medium 

performers. Alarmingly, ~60% of states (14 out of 24) have achieved scores below 50 and have been 

classified as Low performers (Figure 2). Low performers are concentrated across the populous agricultural 

belts of North and East India, and among the North-Eastern and Himalayan states.  

  

                                                           
5 ¢ƘŜ ǎŎƻǊŜǎ ŦƻǊ Ψbƻƴ-IƛƳŀƭŀȅŀƴΩ ŀƴŘ ΨNorth-Eastern and HimalayanΩ ǎǘŀǘŜǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅΣ ōȅ ǳǎƛƴƎ ƻƴƭȅ ǘƘŜ ǊŀƴƎŜ ƻŦ ǎŎƻǊŜǎ ƛƴ ǘƘŜ 
ƎƛǾŜƴ ŎŀǘŜƎƻǊȅ ƛƴ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴǎΦ ¢ƘǳǎΣ ΨNorth-Eastern and HimalayanΩ ǎǘŀǘŜǎΩ ǎŎƻǊŜǎ ǿŜǊŜ ǎŎŀƭŜŘ ŎƻƴǎƛŘŜǊƛƴƎ ƻƴƭȅ ǘƘŜ ǊŀƴƎŜ ƻŦ ǎŎƻǊŜǎ ƛƴ ǘƘŜ 
ΨNorth-Eastern and HimalayanΩ ŎŀǘŜƎƻǊȅΣ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ƘȅŘǊƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜǎŜ ǎǘŀǘŜǎ ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ 
country. This means that the scores of all states have been scored fairly and are, thus, comparable at even the national level across categories. 
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Figure 2: High-, medium-, and low-performing states on water resource management  
Classification according to Composite Water Index Scores (FY 16-17) 

 

Scarcity and need are driving positive action 

Encouragingly, several water-scarce states are the leaders in Index performance. Several of the high and 

medium performersτGujarat, Madhya Pradesh, Andhra Pradesh, Karnataka, Maharashtra, Telanganaτ

are states that have suffered from severe droughts in recent years6,7. The action taken by these states, 

and their subsequent good performance on the Index, are likely driven by necessity in the face of looming 

water shortages. This correlation shows, positively, that corrective action is starting in some of the areas 

that need it the most.  

Water management is improving across-the-board 

In addition, about 60% (15 out of 24) of the states included in the Index have improved their scores in 

FY 16-17 (Figure 3). The average change in scores from FY 15-16 to FY 16-17 has been a modest gain of 

~1.8 points. Eight states achieved impressive gains of five points or more in a single yearτdespite the 

slow-moving nature of several indicators (such as irrigation potential utilized and area under rain-fed 

agriculture). Most gains have been led by improvements in restoration of surface water bodies, watershed 

                                                           
6 Source: https://www.firstpost.com/india/in-june-maharashtra-gujarat-jharkhand-and-4-other-drought-hit-states-short-of-water-
2859758.html 
7 Source: https://economictimes.indiatimes.com/news/economy/policy/8-states-declared-drought-affected-centre-allows-them-to-offer-50-
days-of-extra-work-under-nregs/articleshow/58037760.cms 

High (Score: >65)

Medium (Score: 50-65)

Low (Score: <50)

No data available
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development activities, and rural water supply provision. The North-Eastern and Himalayan states of 

Meghalaya, Sikkim, and Tripura are, in fact, all among the top five improvers, gaining more than 7.5 points 

ŜŀŎƘΦ ¢Ƙƛǎ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƳǇǊŜǎǎƛǾŜ ƎƛǾŜƴ ǘƘŜ ƭƻǿ Ǌŀƴƪǎ ƻŦ ǘƘŜ ŦƛǊǎǘ ǘǿƻ ƻŦ ǘƘŜǎŜ ǎǘŀǘŜǎ ŀƴŘ ¢ǊƛǇǳǊŀΩǎ 

already exceptional overall performance, and might signal increasing water policy action in this state 

category.  

Figure 3: Change in state-level performance over timeτNon-Himalayan states and North-Eastern and Himalayan 
states 
Change in Composite Water Index scores (Base year (FY 15-16), FY 16-17) 

 

 

  

North-Eastern and Himalayan states
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Figure 4: Evolution of state rankings over time for Non-Himalayan states and North-Eastern and Himalayan states 
Based on Water Index composite scores (Base Year (FY 15-16), FY 16-17) 

 

Non-Himalayan states
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But, food security is at risk  

However, the country faces significant risks as the low performers on the Water Index are home to 

Ϥрл҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ ƛǘǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ōŀǎƪŜǘǎΦ The low performers are, worryingly, 

comprised of the populous northern states of UP, Bihar, Rajasthan, Haryana, and others, and are home to 

over 600 million people8. The poor performance of these states on the Index highlights a significant water 

management risk for the country going forward. Further, these states also account for 20-ол҈ ƻŦ LƴŘƛŀΩǎ 

agricultural output9. Given the combination of rapidly declining groundwater levels and limited policy 

action (as indicated by the low Index score), this is also likely to be a significant food security risk for the 

country going forward.  

Significant improvements are required in key areas 

The indicators in the Water Index have been grouped into nine broad themes, which are:  

i. Source augmentation and restoration of water bodies 

ii. Source augmentation (Groundwater) 

iii. Major and medium irrigationτSupply side management 

iv. Watershed developmentτSupply side management,  

v. Participatory irrigation practicesτDemand side management 

vi. Sustainable on-farm water use practicesτDemand side management 

vii. Rural drinking water 

viii. Urban water supply and sanitation, and  

ix. Policy and governance  

High-level commentary on theme-level performance of states follows.  

                                                           
8 Source: 2011 Census of India 
9 Source: Planning Commission Databook 2014; India Energy Statistics 2015 

North-Eastern and Himalayan states
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Significant improvements are required in ǎǘŀǘŜǎΩ ǇŜǊŦƻǊƳŀƴŎŜ across critical indicator themes. The 

performance of states has varied widely at the level of the nine indicator themes. Most of the states have 

done well in the infrastructure-heavy themes ƻŦ ΨaŀƧƻǊ ŀƴŘ ƳŜŘƛǳƳ ƛǊǊƛƎŀǘƛƻƴΩ ŀƴŘ Ψ²ŀǘŜǊǎƘŜŘ 

ŘŜǾŜƭƻǇƳŜƴǘΩ ŀƴŘ ƘŀǾŜ ŀƭǎƻ enacted policies corresponding to the recommendations within the ΨtƻƭƛŎȅ 

ŀƴŘ ƎƻǾŜǊƴŀƴŎŜΩ theme. However, the critical themes of Ψ{ƻǳǊŎŜ ŀǳƎƳŜƴǘŀǘƛƻƴ όDǊƻǳƴŘǿŀǘŜǊύ, 

Ψ{ustainable on-farm water use ǇǊŀŎǘƛŎŜǎΩΣ ŀƴŘ ΨwǳǊŀƭ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΩ are lagging behind (Figure 5). Most 

states have achieved less than 50% of the total score in the augmentation of groundwater resources, 

highlighting the growing national crisisτрп҈ ƻŦ LƴŘƛŀΩǎ ƎǊƻǳƴŘǿŀǘŜǊ ǿŜƭƭǎ ŀǊŜ ŘŜŎƭƛƴing, and 21 major 

cities are expected to run out of groundwater as soon as 2020, affecting ~100 million people10. Further, 

70% of states have also achieved scores of less than 50% on managing on-farm water effectively. Given 

the fact that agriculture accounts for 80% of all water use11, this underperformance, as discussed in the 

analysis of low performers above, poses significant water and food security risks for the country. Finally, 

states have also performed averagely on providing safe drinking water to rural areas. With 800 million 

ǇŜƻǇƭŜΣ ƻǊ Ϥтл҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ living in rural areas, and about two lakh people in the country 

dying each year due to a lack of access to safe water12, this is one of the most critical service delivery 

challenges in the world. Performance across each of these themes, as well as indicator-level analyses, are 

ŜȄǇƭƻǊŜŘ ŦǳǊǘƘŜǊ ƛƴ ǘƘŜ ΨResults and commentaryΩ ǎŜŎǘƛƻƴ of the report. 

Figure 5: State performance across indicator themes 
Index scores (Base year (FY 15-16), FY 16-17) 

 

 

                                                           
10 Source: WRI; World Bank (Hindustan Times, The Hindu) 
11 Source: National Commission for integrated Water Resource Development, MoWR 
12 Source: WHO Global Health Observatory; 2011 Census of India 

Source augmentation and restoration of water bodies Source augmentation (Groundwater)




















































































































































































































































































































