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�� Rapid increase in area under groundwater Rapid increase in area under groundwater 

irrigation due toirrigation due to
�� High population density & small land holdingsHigh population density & small land holdings

�� Inadequacies in canal water supplyInadequacies in canal water supply

�� Demand for assured supply of irrigationDemand for assured supply of irrigation

�� Flat and highly subsidized electricityFlat and highly subsidized electricity

�� This led toThis led to
�� Proliferation of electric pumps in 1980s and 1990s Proliferation of electric pumps in 1980s and 1990s 

�� Emergence of competitive water markets Emergence of competitive water markets 

�� Benefited millions of small water buying farmersBenefited millions of small water buying farmers



�� But there are downsides of flat tariff systemBut there are downsides of flat tariff system

�� Flat tariffs remained low and became political tools of Flat tariffs remained low and became political tools of 
appeasementappeasement

�� Low flat tariff lead to fiscal deficits for the state electricitLow flat tariff lead to fiscal deficits for the state electricity y 
boards (boards (SEBsSEBs))

�� These deficits were overThese deficits were over--estimated to hide inefficiency estimated to hide inefficiency 
of the of the SEBsSEBs

�� It led to groundwater overexploitation in hard rock It led to groundwater overexploitation in hard rock 
aquifers with low rainfallaquifers with low rainfall

�� It benefited the large farmers disproportionatelyIt benefited the large farmers disproportionately

Contd…



�� ADB & World Bank agreed to finance ADB & World Bank agreed to finance 
restructuring of electricity sector providedrestructuring of electricity sector provided

�� SEBs were unbundled (Orissa took the lead)SEBs were unbundled (Orissa took the lead)

�� Independent State Electricity Regulatory Commission Independent State Electricity Regulatory Commission 
were formedwere formed

�� Proper energy auditing through 100% metering was Proper energy auditing through 100% metering was 
undertakenundertaken

�� Electricity Act 2003 was enacted  & all states Electricity Act 2003 was enacted  & all states 
were asked to meter agricultural supplywere asked to meter agricultural supply

�� West Bengal and Uttarakhand are the only West Bengal and Uttarakhand are the only 
states to implement universal meteringstates to implement universal metering

Contd…
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Punjab, Haryana, Gujarat, Punjab, Haryana, Gujarat, 
Tamil NaduTamil Nadu

West BengalWest Bengal

OverOver --exploitation of GWexploitation of GW UnderUnder -- development of GW development of GW 
(42% development)(42% development)

> 60> 60--80% electric pumps80% electric pumps < 20% electric pumps< 20% electric pumps

Free/very low flat rateFree/very low flat rate Highest flat rate in IndiaHighest flat rate in India

High fiscal deficits due to High fiscal deficits due to 
electricity subsidyelectricity subsidy

NonNon --existent electricity existent electricity 
subsidysubsidy
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�� Introduction of Time of the Day (TOD) metersIntroduction of Time of the Day (TOD) meters

�� TOD tariff rates for agricultureTOD tariff rates for agriculture
�� ‘‘NormalNormal’’ hours: 6amhours: 6am--5pm, @Rs. 1.37/unit5pm, @Rs. 1.37/unit

�� ‘‘PeakPeak’’ hours: 5pmhours: 5pm--11pm, @Rs. 4.75/unit11pm, @Rs. 4.75/unit

�� ‘‘OffOff--peakpeak’’ hours:11pmhours:11pm--6am @Rs 0.75/unit6am @Rs 0.75/unit

�� Average unit charge (estimated): Average unit charge (estimated): 
�� Rs 1.52/unit as against Rs 2.68/unit in flat Rs 1.52/unit as against Rs 2.68/unit in flat 

systemsystem

�� Per hour metered tariff ~ Rs. 6.00Per hour metered tariff ~ Rs. 6.00
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Contd…

Tamper proof TOD meter (with 
optical load sensor)

Meter Reading Instrument 
(MRI) for data capture and 
transfer to computer

Engagement of SHG 

Introduction of GSM and GIS 
technology for monitoring
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Defining gainers and losers
• Very narrowly defined under two assumptions

– No change in hours of pumping
– Main motive for selling water is to recover electricity 

bill
• For pump owners

– Loser if they have pay higher electricity bill for the 
same number of hours of usage as before, gainer 
otherwise

• For water buyers
– Loser if they have to pay higher price for buying same 

amount of water & face adverse terms and conditions
• For electricity utility

– Loser if they earn lesser revenue from same number 
of tubewells than before
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Submersible pump owners

Gainers 63%

Centrifugal pumps owners

Gainers 74%

Gainers and losers among pump owners
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Annual hours of irrigation

22000

Hour: 1500, 
Energy cost: Rs 9000

Self irrigation
Hour: 700

Energy cost: Rs 4200

Saving in 
electricity bill

Rs 6600

Willing to pay as before
Hour: 1927 

Energy cost: Rs 10800

Selling irrigation
Hour: 800

Earning: Rs 14400

Profit in flat tariff 
system

Rs 3600/yr/TW

Profit in meter 
tariff system
Rs 5400/yr/tw

Recoups bill 
1050 hr

‘Recoups bill’
1300 hr

250 hr

Annual flat tariff, 
Rs 10800

Rs 6/hr Rs 18/hr

What happens to the size of GW markets?

The Average Scenario: GWM will contract
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�� To rigorously assess the impact of change To rigorously assess the impact of change 
from flat to meter tariff system on thefrom flat to meter tariff system on the
�� Pumping behaviour of electric pump ownersPumping behaviour of electric pump owners

�� Water buyers from electric pumpsWater buyers from electric pumps

�� Overall operation of groundwater marketsOverall operation of groundwater markets

�� By relaxing the earlier unrealistic By relaxing the earlier unrealistic 
assumption of no change in pumping assumption of no change in pumping 
hourshours
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63227319Centrifugal

69458969Submersible

TreatmentControlTreatmentControl
Type of electric 

pump

Water buyersPump owners
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Rapid increase in groundwater irrigation
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