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Water Scarcity 

� 1.1 Billion people don’t have access to safe drinking 
water. World Bank

� 2/3rds population will face water stress by 2030. United 
Nations, 2009.
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Nations, 2009.

� 770 million people will migrate. United Nations, 2009.

� Water …. the most serious crisis of independent India 
…India Today



Aakash Ganga Vision 

Alleviate perennial scarcity of drinking water 
by harvesting domestic rainwater (DRH) in a 

manner that is self sustainable
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manner that is self sustainable
economically, ecologically, culturally, 

institutionally ….



Aakash Ganga – Rainwater Harvesting

� Water Collection : AG channels rooftop rainwater from 

every house, through gutters and pipes, to a network of 

multi-tier underground reservoirs. 
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� Water Distribution : Devise institutional structure for 

equitable distribution

� Upkeep : SI will manage and operate the project in 

perpetuity.



Aakash Ganga’s Implementation  

House Tank

Small Community Tank

Large Community Tank

Village Tank

Well Replenishment

Water Paths
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Photo Gallery: After AG

AG House Reservoir AG Shared Reservoir



� Experimented, Incubated, and piloted in 6 villages

� BITS Pilani Campus — funded by Aakash Ganga

� Proved design of AG network, filters, cost and revenue model 

2003 – 2008 Progress 

� Raila, first pilot

� 12 Griha tanka, 25,000 liters each; Gram Tanka, 400,000 liters

� Contributions: Community, labor; PRI land for revenue 

generation 

� Indrasar: Replicated Raila model  
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� Lasedi, Kakreu Kalan, and Harinagar pilots

2003 – 2008 Progress 

Village Griha/Gram 
Tanka

Non- AG 
Contributions

Innovations
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Harinagar 18/1 4,46,000 Awnings, water measurement

Lasedi 56/1 14,12,000 Sleeping Quarters

Kakreu Kalan 44/2 27, 21,000 Revenue generation, Fishery

Notes: Contributions:  From local communities, donors, government 
institutions
Innovations are a major of community acceptance. 



• Engineering  Satellite Images, Geographical Info Sys
• IT Network Manage utilization, Monitor water quality

• Economics Modeled after utility industry and PUC 
• Organization Federation of Social Enterprises
• Plantation Maximize revenue / liter of harvested water

Innovations for Sustainability

• Plantation Maximize revenue / liter of harvested water

• Dissemination Building a Central Knowledge Repository
• Cultural Integration Well  worship guards against defecation

• Capacity Provide drinking water for 12 months
• Replication Period 6 Months
• Scaling Rigorous model for formulating public policy
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Cost Management for Sustainability

� Satellite images, GIS, GPS, IT Network

� Eliminated laborious and time consuming physical surveys

� Optimized reservoir locations and pipe network

� Shortened implementation period by 2 – 3 months

� Minimized project costs

� Online monitoring of water quality and quantity – unique 

number for every reservoir
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AG Network Design on Satellite Image

House Reservoir Community Reservoir Pipes
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AG Repository
(BITS)

Water  Quality
Utilization
Design
Demographics
Social Policy

BlueprintQuality

Soil

Distribution
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Social Policy
Online Courses

Social Entrepreneur
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Capacity

Utilization BITS, Pilani



AG �  A Social Enterprise

Federation

Research
Centers

Funders

Capital

Best Practices
Management

Knowledge Center

Social Entrepreneur Advisory Board

Village

Advises

Operation
Maintenance

Social Entrepreneur Advisory Board

Village

Advises

Operation
Maintenance

Village-level Social EnterpriseVillage-level Social Enterprise



Economic Sustainability

� Economic Model
� House level: Aakash Ganga acquires rainwater harvesting 

rights from homeowners. Rents the roof.
� Subsidizes the Griha tanka
� Or, pays annual rental fee

� Village Level: Replicate utility industry model
� Minimize capital per liter of harvested rainwater
� Ensures equitable distribution of water to community

� Regional level: Federation of Social Enterprises
� Ensures flow of management, capital, and technology to villages
� Builds large scale economic model
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Actual Cost and Projected Revenue

Tanka Cost per 
Tank

Filter 
Costs 

Pipe Line 
Costs

Total 
Costs

Capacity 
(lit)

Per liter 
Constructi
on Costs

Depreciati
on & other 
Costs (for 
20 Years)

Total Costs 
(Depreciatio
n Costs + 

Construction 
Costs)

Water 
Collection 
in 20 year

Per liter 
water 

production  
costs

Grih 25866 500 1500 27866 20000 1.39 17876 45742 400000 0.11
Gram 292411 1000 265000 558411 400000 1.40 358229 916640 8000000              0.11 

Total Production Cost per liter of the water:                                                           (in Rs)
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Land 
Develop

ment 

Fruit 
Variety

Plants 
No.

Yield per 
plant (in Kg) 

Avg. 
Market 
rate (in 

Rs)

Total 
Value 

(yield x 
rate x 
plants)

Income 
From 

Intercrop ( 
in Rs)

Total 
Income

Net Income 
(Total 

Income - 
Variable 
Costs)

Total 
Income in 
20 Yrs ( 

from 4th for 
fruits, 2nd 

for 
Intercrop)

Revenue 
gen. per  liter 

of water)

1 hact. Ber 200 80 12 192000 5000 197000 160000 3167000 0.40
1 hact. Beal 200 60 18 216000 5000 221000 184000 3551000 0.44
1 hact. Lesoda 200 80 15 240000 5000 245000 208000 3935000 0.49
Land Development = 1 hactare = 10,000 sq mt. , Spacing = 7x7 sq mt

Projected Revenue Generation from the GramTanka of 4,00,000 lit capacity :-               



Capital Layout and Financing

• Capital 
– $100,000 per village, average population 2500
– Materials (% of cost) 60 - 65 
– Labor 25 - 20
– G&A 15– G&A 15

• Financing
– Government (% of cost) 70
– Community 15
– Private 15
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Revenue Generation

• Revenue  Sources
– Water supply to villagers for a fee 
– Horticulture 10,000 M2

– Projected surplus revenue of $6,000 - 8,000/year *

* These are projections for year 3 onwards. Also need a 
larger number of villages for statistical confidence.  
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� AG debunked the myth that people will not pay for water.  

� AG is transforming society quietly.  

� AG demonstrated rapid absorption of technology.

Summary

� AG demonstrated rapid absorption of technology.

� Rainwater harvesting is self-sustainable. Is cheaper 
than bore well water.

Contact: bpagrawal@sustainableinnovations.us Cell: 703 582 3956
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Photo Gallery: After AG



Photo Gallery: Before AG
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Dried Wells and Thirsty People
Rajasthan, the Desert State
• 56 million people, 40,000 villages
• Rains 45 days a year
• 40 droughts in 52 years
• Water table 300’ – 400’
• 12 liters of water per person
• Women walk miles to fetch water
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Nilam, NBC, Somini, NY Times
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What’s the measure of water scarcity? 

Number of bachelors in the village! 



Risk Drivers

• “Free water” – an entitlement
• No public policy 
• Speed of technology absorption by villages
• Cultural, societal, historical traditions• Cultural, societal, historical traditions
• Knowledge confined to a few 

• Craft holistic risk mitigation strategy



Risk Mitigation Strategy

• Find a Spiritual Guru

• Let not objectivity imprison subjectivity 

• Don’t discount age-old wisdom, modernize it 

• Best way to influence is to be influenced

• Adapt utility industry model for social enterprise




