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Groundwater Scenario*

*based on CGWB state report 2014-15

Annual 

Replenishable

Groundwater 

30 BCM

Except for 1 critical and 37 semi-critical blocks, the remaining 215 blocks are groundwater safe.

On an average, every meter of pre-monsoon water drawn recovers by 0.83 m after monsoon.

State-wide 

water safe for 

irrigation, 

industry 

Stage of 

groundwater 

development 

42%

ZERO over-

exploited blocks

Critical 

groundwater 

level in only 1 

block

Average annual 

rainfall 2074 

mm





Evolution of Groundwater Irrigation and Power Policies

1980-1990
• Poor state of rural electrification

• 6% annual growth rate of agriculture using diesel STWs

1990-2005
• Rapid rise in diesel cost increasing irrigation expenses

• Deceleration of agricultural growth to 1.2-2 per cent

• Flat tariff on existing connection– buyers’ market – Tariff INR 1100/year

2005-2008
• Groundwater Act 2005 -difficult and expensive to get a new farm connection (Permit system)

• Flat tariff rate 10X of 1991 rates (at INR 10800/year)
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2008-2011
• Flat tariff was changed to metered connection  

• Buyers’ market changed to sellers’ overnight

2011-2018
• Permit system abolished, pump density increased

• Irrigation services markets continue to be oligopolistic



Impacts of Permit Liberalisation in 2011
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Total area (Acres) Kharif Total area (Acres) Boro

Farm Power ToD Rates (in Rs/kWH)* Other Rural Power Tariff

Time Window
6:00 –

17:00
17:00-23:00

23:00 –

6:00
Domestic Commercial

ToD Metered 3.78 7.48 2.42
Rs 5.26 (first 

102 units) to 

Rs 8.99 (above 

900 units)

Rs 6.17 (first 

180 units) to 

Rs 8.94 (above 

900 units)

Prepaid ToD 

Metered
3.68 6.88 2.79

*in addition to this, a fixed charge/demand charge of Rs. 20/kVA per month is 

levied per connection

Increase in area under Boro crop
Increase in area leased in by pump 

owners in Boro season

Linkage between land leasing 

and irrigation access

Near commercial 

rates charged to 

farm consumers



Issues in Current Situation

• High water prices (up to INR 

1500/acre in Kharif, INR 

5000/ acre in Boro)

• Irrigation-Land leasing 

markets linkage

• Unfettered monopoly of 

pump owners

• No room for negotiation for 

buyers

• Declining interest in Boro

paddy cultivation

• Perverse incentive to pilfer 

power from overhead cables 

to run pumps

• High transaction cost of 

billing to utility

• Repressive for pump owners 

who cannot pay high bills 

during bad crop years

Squeezing 

Profits from 

Agriculture 

for Small and 

Marginal 

Farmer 

Water Buyers

Positive impacts of permit liberalization and pump density increase was 

nullified through metering



Hypothesis

Flat-cum-metered
Metered connection

Change in tariff structure

Reduce water 
prices

Increase 
bargaining power 

of buyers

Expand Boro and 
Rabi cultivation

Reduce power
pilferage

Increase 
efficiency of 

irrigation

Reduce pressure 
on buyers to 

lease out land

would lead to



Experiment Design

•20 ISPs and 100 
water buyers 

randomly 
selected

•All 20 pump 
owners (ISPs) 
and 279 water 

buyers surveyed 
(census)

•Kendradangal in 
same block

•Monoharpur

in Birbhum
district 

Study Village 
Comparison 

Village

Sample in 
Comparison 

Village

Sample in 
study village

Data collected at baseline in June 2017 and at the 

end of one year in May-June 2018

Energy consumption data of all 20 

ISPs obtained for year 2016-17 and 

average monthly consumption 

taken us flat tariff

Every unit consumed after bill 

crossed the monthly flat tariff 

subsidized by 70%

TARIFF STRUCTURE



Conditions at Baseline
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Normal Off-peak Peak

Season

Rental charges reported 

by ISPs (₹/bigha*)

Average Maximum

Boro 1526 2000

Kharif 405 600

Rabi 600 700

*2.5 bigha= 1 acre

Parameter

Irrigation Service Providers Water Buyers

Monoharpur 

(20)*

Kendradangal 

(20)*

Monoharpur

(240)*

Kendradangal

(100)*

Own irrigated landholding 187.75 308.50 592.75 391.75

Total Amon Area 190 334 583.45 480

Total Boro Area 208.25 379 378.25 389.5

Total Rabi Area 6.00 4.50 27.58 7.00

% of owned area leased-out 

(Boro)
0% 0% 25% 7%

Average size of plot 4.33 2.88 1.30 2.08

Average landholding of a 

household
10.90 14.70 2.47 3.95 Water buyers are invariably 

small and marginal farmers



Challenges During the Course of Study

Mini-Barga
Disruption

Conversion of 
Cables

Irregular billing



RESULTS AT THE END OF ONE 
YEAR



Land leasing, Pump Usage and Water Prices
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Reasons for ‘sticky’ prices

Inability to 

create 

competition

• Knowing it as a year-long 

pilot

−Not enough motivation to 

break their informal 

institution

◦ Also would open them for 

negotiation next year

• Area of each ISP set at time 

of pump installation

−No encroachment 

◦ Threatens their investment on 

pump and connection

• Buyers fail to pay on bad 

crop years

−High transaction cost of 

payment collection

◦ Adds to their penalties

• Price set by ISPs with more 

number of pumps in the 

area

−Same price followed by all 

adjacent villages

◦ Gain by following such 

monopolistic pricing is higher

Benefit as a group Subsidy won’t last forever

Poor payment frequency of buyers Informal agreement with neighbors



Calculation of ISPs’ Boro Profit Margin

Total Subsidy Paid- ₹1,35,927 
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AVERAGE UNITS OF POWER 

CONSUMED (KWH)

₹38,300 

₹42,260 

₹36,000 

₹37,000 

₹38,000 

₹39,000 

₹40,000 

₹41,000 

₹42,000 

₹43,000 

2016-17 2017-18

Total cost of service delivery over 5 months

5.35% 4.29%

25.50%
28.05%

2016-17 2017-18

Profit percentage for ISPs (at buyer-reported prices)

Profit after accounting for savings on own irrigation



Market Characteristics

806

740

270

275

280

285

290

295

300

305

310

315

700

720

740

760

780

800

820

2016-17 2017-18

A
re

a
 i
rr

ig
a

te
d

 (
A

c
re

s
)

H
H

I

Total area irrigated (acre) HHI

0% 2% 4% 6% 8% 10% 12% 14% 16%

1

3

5

7

9

11

13

15

17

19

IS
P

 n
o

.

Market share (2017-18) Market share (2016-17)

Increase in gross irrigated area of water buyers by 8.7%

Herfindahl–Hirschman Index (HHI) dropped by 66 points 
towards competitive

Movement of individual market shares of ISPs towards 
group avergae



Service Quality
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ISPs’ Side of the Story

Leased-in 

more land

28%

Increased 

own Rabi area

13%

Increased 

own Boro 

area

6%

Reduced 

Price

3%

Created/Filled 

farm ponds

31%

No scope

19%

Utilization of Subsidy

Low 

electricity bill

55%

Flat tariff

5%

Easy way to 

collect rent

10%

Others

30%

Motivation factors to sell 

more water

15-30% of total outstanding was found to be 

Late Payment  Surcharge (LPSC)
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Irrationality of LPSC

Frequency of bill payment of most pump owners 

is seasonally, i.e. after harvest 

Utility generates 
bill based on 

average 
consumption

Actual reading 
taken only at 

end of season

Irrational to 
charge pump
owners huge 

penalties

Billing farm 

connections 

seasonally 

saves billing 

costs of utility 

and LPSC of 

pump owners



Proposed Tariff Change

Utility

•25% higher revenue/unit

•Reduced metering cost

•Reduced NPAs and defaults

ISPs

• Lowered uncertainty of bill 
amounts and LPSC

• Advance collection from buyers

• Motivation to increase 
efficiency

• Ease of price setting

• Expansion of aquaculture and 
rabi irrigation

Water buyers

• Increased bargaining power

•Ability of negotiate prices in 
Amon

•Bargain better leasing rates

•Better irrigation services

Current annual revenue of 

utility per connection

INR 16,405 

Cost to serve 1 unit of power 

INR 4.18

Amount recovered per unit 

from farm consumers 

INR 4.07

Advance flat charges 

covering certain 

fixed units 

At INR 5/unit

Seasonal meter reading 

at INR 5.10/unit  



A Sample Tariff Structure for Districts 
Growing Paddy in Both Seasons

Flat charges in Kharif season (June-November) ₹ 2,500

Units covered under flat tariff in Kharif 500

Flat charges in Boro season (December-May) ₹ 20,000

Units covered under flat tariff in Boro 4,000

Assured annual revenue for utility per connection ₹ 22,500

Per unit charge beyond covered units ₹ 5.10

Revenue from an ISP at Monoharpur at current consumption 

rate

₹ 40,350

Savings in metering cost (from 12 times to twice a year) 83.4 %

De-linking Water Prices in Amon with 

Land Leasing in Boro

Increased bargaining ability of small 

farmers for leasing rates



Q u e s t i o n s  a n d  F e e d b a c k  P l e a s e .


