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Rapid increase in area under groundwater
Irrigation due to
High population density & small land holdings
Inadequacies in canal water supply
Demand for assured supply of irrigation
Flat and highly subsidized electricity

This led to
Proliferation of electric pumps in 1980s and 1990s
Emergence of competitive water markets
Benefited millions of small water buying farmers
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But there are downsides of flat tariff system

Flat tariffs remained low and became political tools of
appeasement

Low flat tariff lead to fiscal deficits for the state electricity
boards (SEBS)

These deficits were over-estimated to hide inefficiency
of the SEBs

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

It benefited the large farmers disproportionately
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ADB & World Bank agreed to finance
restructuring of electricity sector provided
SEBs were unbundled (Orissa took the lead)

Independent State Electricity Regulatory Commission
were formed

Proper energy auditing through 100% metering was
undertaken

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

West Bengal and Uttarakhand are the only
states to iImplement universal metering




Punjab, Haryana, Gujarat,
Tamil Nadu

West Bengal

Over-exploitation of GW

Under - development of GW
(42% development)

> 60-80% electric pumps

< 20% electric pumps

Free/very low flat rate

Highest flat rate in India

High fiscal deficits due to
electricity subsidy

Non-existent electricity
subsidy




Introduction of Time of the Day (TOD) meters

TOD tariff rates for agriculture
‘Normal’ hours: 6am-5pm, @Rs. 1.37/unit

‘Off-peak’ hours:11pm-6am @Rs 0.75/unit

Average unit charge (estimated):

Rs 1.52/unit as against Rs 2.68/unit in flat
system

Per hour metered tariff ~ Rs. 6.00




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




) < >

Distribution ACCess

Medium Voltage Low Voltage







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




Gainers and losers among pump owners

25000.0

20000.0- Submersible pump owners

15000.0 Gainers 63%

10000.0

Hectricity bill (Rs/yex

5000.0+

0.0 I L L L L L L L L L D e e e e e e B =TT T T T T T TTTT7 T T T TT7 T T T
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61

Number of submersible tubewells

—e— Predicted bill under metered tari#— Electricity bill under flat tariff in 2006-0]

25000.0

Centrifugal pumps owners
20000.0

15000.0- Gainers 74%

10000.0+

Hlectricity bill (Rs/ye:

5000.0

0.0 rrrtr o, rr 1. o~ 1o .o~ rrrrr~.rrrrrrrrrrrr. 1 111 111111 T 1171
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67

Number of shallow tubewells

—e— Predicted electricity bill under metered tarf— Electricity bill under flat tariff in 2006-0]







Annual cost of irrigation in Rs

What happens to the size of GW markets?

The Average Scenario: GWM will contract
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Water buyers:
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Groundwater market:




Groundwater
use efficiency:
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To rigorously assess the impact of change
from flat to meter tariff system on the
Pumping behaviour of electric pump owners
Water buyers from electric pumps
Overall operation of groundwater markets

By relaxing the earlier unrealistic
assumption of no change in pumping
hours
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Pump owners Water buyers

Type of electric
pump Control Treatment Control Treatment

Submersible 69 39 45 69

Centrifugal 73 63
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Increase in water price after metering
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