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I 
 

INTRODUCTION 
 

The electricity subsidy for the Punjab farmers, particularly since 1997-98 when it 
was extended as totally free, continues to be a debatable issue. A part of the 
electricity cost was recovered from the farmers on the per unit basis of consumption 
upto late 1970s. It was changed to horsepower of the motor irrespective of the 
consumption for the convenience (economy) in collection of the amount, upto 1996-
97. There was also an occasional recovery in small amounts during 2002-2005 and 
2010-11. Thus the electricity subsidy for agriculture was a small amount to begin 
with but assumed gigantic proportion over time as its consumption increased. The 
number of electric tubewells has increased, the area under rice, which means that 
major irrigation requirement has increased, while the water table has gone down, 
which means more power is needed to draw out the same quantity of water and the 
cost of electricity supply has also increased. All these issues are inter-related; and, the 
free electricity to the farm sector is often quoted as the main precursor to the increase 
in the rice area, over-exploitation of groundwater and as an obstacle to 
diversification. The main theme of the paper is to analyse comprehensively the extent 
and impact of electricity subsidy on the farm economy and the possibilities of 
restructuring the incentives to contain the electricity subsidy for moving towards 
achieving the long term goals of efficiency and resource conservation.  
 

II 
 

OBJECTIVES AND METHODOLOGY 
  

The objectives of the paper are (i) to study the trends in the consumption of 
electricity, the cost recovery and the subsidy in Punjab agriculture, (ii) to estimate the 
average cost per tubewell irrigation, the electricity consumption per irrigation over 
time and contrast it with the fall in water table in Punjab, (iii)  to examine the impact 
of electricity subsidy on the profitability of rice and wheat over time and their relative 
profitability as compared with other competing crops, (iv) to examine the equity 
                                                           

*Agricultural Economist/Consultant, Punjab State Farmers Commission, Government of Punjab (Formerly, 
Professor and Head, Department of Economics and Sociology, and, Director Agro Economics Research Centre, 
Punjab Agricultural University Ludhiana – 141 004.   

The author is grateful to the Chairman and his colleagues in the Commission for their valuable comments. The 
valuable comments of the referee are also acknowledged. The views and errors are of the author alone. 



INDIAN JOURNAL OF AGRICULTURAL ECONOMICS 

 

618

issues of the electricity subsidy distribution vis-s-vis the farm size distribution of 
operational holdings, and (v) to examine the impact of crop substitution of high 
water-cum-electricity using rice crop by the low water-cum-electricity using cotton 
crop, which also marks important agro-ecological regional characteristics of the 
state1, and other policy related issues. 
 The secondary data as reported by the Punjab State Electricity Board (PSEB) and 
lately by the Punjab State Power Supply Corporation Limited (PSPCL) on the 
electricity consumption, cost recovery and subsidy was used to study the trends in 
these variables. The data on tubewell irrigated area was taken from the Statistical 
Abstracts of Punjab for 2001-02 and 2010-11. The number of irrigations for 
important crops as reported in the package of practices by Punjab Agricultural 
University (PAU) Ludhiana was used to estimate the total number of irrigations for 
the total irrigated area under all the crops, which were thereafter apportioned to the 
tubewell irrigations. These were used to estimate the average cost per tubewell 
irrigation and the electricity consumption per irrigation. The increase in electricity 
consumption per irrigation over time was contrasted with the fall in water table in 
Punjab, where it has assumed a serious proportion (Singh, 2011).  

The rice and wheat are the two most predominant crops in Punjab which account 
for about 80 per cent of the total cropped area in the state. The impact of electricity 
subsidy on the profitability of these crops during 2001-02 and 2010-11 was examined 
using the Cost of Cultivation Data from the ‘Comprehensive Cost of Cultivation of 
Principal Crops in Punjab’ of the Commission for Agricultural Costs and Prices, 
Government of India and operated by the Department of Economics and Sociology, 
Punjab Agricultural University, Ludhiana. The change in the comparative economics 
of important crops with and without electricity subsidy was estimated at the 
technology package as reported by the Department of Economics and Sociology, 
PAU Ludhiana. The equity issues of the electricity subsidy distribution were also 
examined using the secondary data on farm size distribution of the operational 
holdings and the electricity used by each farm size group. Finally, the impact-
incidence matrix of the crop substitution of high water-cum-electricity using rice crop 
by the low water-cum-electricity using cotton crop, which is also an important 
differentiating agro-ecological regional characteristic of the state, was developed to 
highlight the impact of restructuring the electricity subsidy and other policy related 
issues. 
 

III 
 

ELECTRICITY CONSUMPTION IN PUNJAB AGRICULTURE 
  

The electricity consumption in Punjab agriculture increased from 1850 million 
kWh in 1980-81 to 10150 million kWh in 2010-11 (Table 1). Thus over three 
decades, the electricity consumption in agriculture has increased by more than 5 
times, which amounts to a point-to-point annual growth rate of 5.84 per cent. The 
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number of electric tubewells has also increased from 280 to 1106 thousand during 
this period, i.e., by about four times. The other variables effecting the increase in 
electricity consumption have also increased such as cropping intensity from 161 to 
190 per cent, the area under rice from 1183 to 2826 thousand ha and the water table 
has gone down by more than 2.5 times in the major tubewell irrigated area in central 
Punjab. 

 
TABLE 1. TRENDS IN ELECTRICITY USED IN PUNJAB AGRICULTURE AND OTHER  

RELEVANT VARIABLES, 1980-81 to 2010-11 
 

Parameter 
(1) 

Unit 
  (2) 

1980-81 
(3) 

1985-86 
(4) 

1990-91 
(5) 

1995-96 
(6) 

2000-01 
(7) 

2005-06
(8) 

2010-11
(9) 

Electricity used  million 
kwh 

1850 2799 5104$ 5735$ 5535 7314 10150 

Total cost Rs. 
crores 

 140 430 919 1659 2194 3257 

Cost per unit Rs.  0.50 0.84 1.60 3.00 3.00 3.12 
Revenue Rs. 

crores 
38 46 45 226 Free 203 162# 

Revenue/unit Rs.  0.204 0.1369 0.0874 0.3943 - 0.2779 - 
Electricity subsidy Rs. 

crores 
 94 385 693 1659 1991 3095 

Electric tubewells '000 280 469 601 715 794 900 1106 
Diesel tubewells '000 320  200  285 290 270 
Net irrigated area 
by tubewells*  

'000 ha 1939 2274 2233 2283 3074 2914 2954 

Total net 
irrigated area in 
Punjab 

'000 ha 3391 3690 3909 3844 4038 4060 4070 

Net sown area '000 ha 4191 4197 4218 4136 4250 4170 4158 
Cropping 
intensity 

per cent 161 171 178 186 187 189 190 

Area under rice '000 ha 1183 1714 2015 2185 2612 2642 2826 
Average water 
table depth in 
central Punjab^ 

metres 
(June) 

6.364 6.849 
(10.1) 

[8] 

8.031 
(23.6) 
[17] 

9.679 
(34.8) 
[21] 

10.217 
(9.0)**  

[6] 

14.591 
(87.5) 
[43] 

 

Sources: Government of Punjab (Statistical Abstracts of Punjab (various issues); Punjab State Electricity Board; 
Punjab State Power Corporation Limited, Annual Revenue Requirements Reports); Singh, 2011. 

$ These figures are inflated ones by the Punjab State Electricity Board (See text).  
*Includes very small irrigated area by wells. 
#Only a partial recovery for some time, which was again withdrawn (see, footnote to Table 2). 
**The wide spread floods in September 1988 brought the water table up by more than 1 metre in 1989 and the 

level of water table in June 1990 was still higher than in June 1988 (Singh, 2011). 
^ Figures in parentheses are rate of fall/year in cms over the previous 5 years and in square brackets per cent fall 

in water table during the previous 5 years. 
 

It may also be noted that Punjab had 81 per cent of area irrigated even in 1980-81 
and by 1990-91, all the possible area that could be irrigated was already under 
irrigation; by canals, electric operated tubewells and diesel operated tubewells. The 
data regarding irrigated area by electric and diesel operated tubewells is not 
separately available; most of the electric tubewell farmers also have standby diesel 
engine.  The hiring in of irrigation water from the tubewell-owners remains a 
common practice, which, however, has also declined over time as more and more 
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farmers acquired their own tubewells. Even in areas where canal water had been 
available, it had been extensively supplemented by the tubewells, depending upon the 
fitness of groundwater (Singh, 2011).  

A word about the electricity consumption figures as per Punjab State Electricity 
Board (PSEB) is also in order. These had been in general more than the actual 
consumption by the farmers, earlier partly because of the non-metered supply (flat 
rates charges, which were introduced in early 1980s) and later on when it was 
extended totally free to the farmers that prompted PSEB to inflate the supply to 
agriculture in order to play down the transmission and distribution losses. For 
instance in 1999-2000, the supply to agriculture is shown at 8233 million KWH 
compared with 6175 million KWH in 1998-99 and 5535 million KWH in 2000-01, 
when all the three years were the normal ones (Singh, 2003). Also there is no 
justification in the revenue per unit in 1990-91 (Rs.0.0874) being less than in 1985-86 
(Rs.0.1369) when there was no change in the tariff, and there were more number of 
electric tubewells in 1990-91(601 thousand) than in 1985-86 (469 thousand). There 
are some independent estimates by different researchers, which showed that actual 
use of electricity was between 58 to 73 per cent of that shown against the agricultural 
sector (Singh et al., 1997; World Bank, 2001; World Bank, 2003). However, since the 
establishment of the Punjab State Power Regulatory Commission, which approves the 
estimates, has mandated the PSPCL to firm up the supply estimates by installing the 
meters and increasing this to 10 per cent of the total number of electric tubewells.2 
 
Trend in Electricity Subsidy 
 

The electricity subsidy in 1995-96, when it was partially recovered (Rs.226 
crores), was Rs.693 crores, i.e., less than Rs.1000 per cropped ha. The subsidy 
increased by about 67 per cent for the next year (1996-97) when even the partial 
recovery was stopped during the second half and further by 47 per cent during 1997-
98 when it was extended totally free (Singh, 2003). By 2000-01, the electricity 
subsidy increased to more than Rs.2000 per cropped ha. In 2010-11, the electricity 
subsidy to the farmers was almost double at around Rs.4000 per cropped ha.  In terms 
of cultivated (net sown) area, the amount of electricity subsidy has been quite a relief 
to the farmers, which has increased over time; from Rs.1676 per ha in 1995-96 to 
Rs.3904 in 2000- 01 and further to Rs.7421 in 2010-11 in spite of the partial recovery 
of Rs.388 per ha in 2010-11, which was again withdrawn in November 2010 (Table 
2). This is a direct relief to the farmers at the cost of the government exchequer. 
However, if the same (or even a part of it) were to be recovered from the farmers, the 
cost of collection, which would be a significant amount, would have to be accounted 
for.3 
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TABLE 2. ELECTRICITY SUBSIDY FOR AGRICULTURE, PUNJAB, 1995-96 TO 2010-11 
 

Particulars 
(1) 

Unit 
  (2) 

1995-96 
(3) 

2000-01 
(4) 

2010-11 
(5) 

Total electricity consumption millions 5735 5535            10150 
Total cost of electricity supply  Rs. crores 919 1659            3257.18 
Recovery from farmers* Rs. crores 226 Nil       161.89** 
Total electricity subsidy   Rs. crores 693 1659             3095.29 
Implicit cost  Rs./unit 1.60 3.00 3.12 
Implicit recovery  Rs./unit        0.394 Nil 0.02 

Implicit subsidy  Rs./unit 1.21 3.00 3.10 
Total net area sown  '000 ha 4136 4250  4171*** 

Electricity subsidy per sown ha Rs./ha 1676 3904  7421 
(7809)**** 

Gross cropped area '000 ha 7693 7941  7912*** 
Electricity subsidy/cropped ha Rs./ha 901 2089  3912 

(4117)**** 
Sources: Statistical Abstracts of Punjab, PSEB and 

 PSPCL: Aggregate Revenue Requirement and Tariff Petition for FY 2012-13, p.82. 
*There was partial recovery during 1996-97 of Rs.180 crores and the total subsidy was reported at Rs.809 

crores. During the first year of total free electricity to the farmers (1997-98), the subsidy was reported as Rs.1189 
crores (Singh, 2003). 

**A tariff of Rs.50/BHP per month for Agricultural Producers (AP) was introduced w.e.f. January 22, 2010, 
which was subsequently withdrawn w.e.f. November 3, 2010. Out of the Rs.520.6 crores billed by PSPCL for this 
period, it recovered an amount of Rs.161.89 crores. The remaining amount of Rs.358.71 crores is being requested by 
the PSPCL to be added as additional to be received from the GoP in addition to already received amount of 
Rs.2736.58 crores as subsidy to the AP consumers (PSPCL, 2011).  

*** Refers to 2008-09, but it is almost the same, albeit an insignificant decline due to urbanisation. 
**** Includes the partial recovery, which was again withdrawn. 
 
The impact of electricity subsidy on the profitability of a crop also depends upon 

the use of electricity/irrigation requirements, which is the highest for the rice crop as 
compared with the other crops. The main sources of irrigation in Punjab are the 
tubewells and canals; the net area irrigated by these sources was 2950 and 1110 
thousand ha respectively in 2008-09. Some area out of each of these is irrigated by 
both the sources but the separate break up is not available from the Punjab Statistical 
Abstracts. However, the canal irrigated areas are more predominant in the South 
Western districts, where the proportion of the rice area is lower than in the other parts 
of the state, which are mainly irrigated by tubewells.4 Thus the proportion of the 
number of irrigations by tubewells in the state would be more than the proportion of 
area irrigated by tubewells. The area irrigated by tubewells in Punjab was 76 per cent 
in 2001-02 and 73 per cent in 2010-11; a reasonable guess about the proportion of 
irrigations by tubewells in Punjab would be about 80 per cent.  As per normal 
technology recommendation, the number of irrigations are 20-22 for rice, 10-12 for 
the main kharif sown sugarcane (more for the planted than for the ratoon crop) and 
around 5 for all other crops; on an average (most of the remaining cropped area is 
under wheat, which requires 5 irrigations; for other crops the number of irrigations 
are just a plus or minus of 5 but their total area is a small proportion). It may also be 
mentioned that the number of irrigations as estimated here and used to estimate the 
electricity cost per irrigation, assumes away the variation in pumping capacity, 
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tubewell depth, intensity of irrigation, area irrigated by each tubewell, etc. However, 
it does not obscure the spirit of the analysis and the conclusions. 
  The implicit cost of electricity supply can be estimated from the total electricity 
consumption and the total cost of supply of the electricity, as shown by the PSEB / 
PSPCL. This is the monetary cost and thus does not account for the scarcity value of 
power, which, however, would be more prominent if the electricity consumption, not 
its subsidy per se were to be targeted. The cost of electricity supply was Rs.3.00 per 
unit in 2000-01 and Rs.3.12 per unit in 2010-11, which hardly shows any increase 
(Table 2).5  The cost of electricity per irrigation per hectare has been estimated at 
Rs.265 in 2000-01 and Rs.503 in 2010-11 (Table 3). The rate of annual increase in 
the cost of electricity per irrigation works out to be 6.62 per cent during 2000-01 to 
2010-11. The increase in the cost of electricity per irrigation has been more than the 
increase in the rate of change in the electricity cost per unit. The consumption of 
electricity per irrigation is estimated at about 88 units in 2001-02 and at about 157 
units in 2010-11, which shows that the power requirement for lifting the same 
quantity of water has increased by 78 per cent in 10 years.  The  water  table  has  
gone  down  at  a  much  faster  rate  in  the rice (mainly  tubewell)  region,6  and,  the  
 

TABLE 3. COST OF ELECTRICITY PER IRRIGATION PER HECTARE, PUNJAB, 2000-01 TO 2010-11 
 

Particulars 
(1) 

Unit 
  (2) 

2000-01 
(3) 

2010-11 
(4) 

Canal net irrigated area  '000 ha 962 1110* 
Tubewell net irrigated area '000 ha 3074 2950* 
Per cent of tubewell net irrigated area Per cent 76.2 72.7 
Rice area '000 ha 2612 2802** 
Sugarcane area '000 ha 121 60** 
Gross irrigated area '000 ha 7664 7724 
Total number of estimated irrigations@ '000  78105 80950 
Share of tubewell irrigations Per cent 80 80 
Total number of tubewell irrigations@ '000  62484 64760 
Total cost of electricity supply Rs. crores 1659 3257.18 
Cost of electricity per irrigation** Rs./ha 265 503 
Rate of increase in the cost of electricity/per irrigation Per cent/year during 2000-01 to 

2010-11 
6.62 

Electricity consumption per irrigation** 
        Increase in electricity consumption 

Units/ha 
Per cent 

88 157 
(78) 

Average water table level in Central Punjab 
      Fall in water table 

  Index of electricity consumption for the same quantity of 
water from the respective depth 

Metres 
Per cent 
Per cent 

10.7 
 

100 

18.8* 
76 
176 

*Projected estimate, on the basis of actual fall during 2005 over 2001 of 3.6 metres from 10.7 to 14.3 metres, in 
the central region where most of the tubewell (and rice) irrigated area is concentrated, which, in fact, could be a little 
lower because of various Policy initiatives (such as The Punjab Preservation of Sub Soil Water Act, 2009, first 
promulgated as Ordinance in 2008), Development initiatives, encouraging water saving and improving the water use 
efficiency measures (such as laser levelers, ridgers, etc.), and  accounting for the fall in water table in other regions, 
where the fall is lower than in the central region. 

** These are a little on the higher side, depending on the extent to which electricity is for other than irrigation. 
@These were estimated as the sum of total irrigated area under different crops (ha) multiplied by the number of 

irrigations for the respective crop and hence may be referred to as ‘ha irrigations’ (Also see text). 
Note: The fall in water table explains 76 per cent of the estimated increase in electricity consumption. The 

difference could be partly due to the decline in the efficiency of the motors used by the farmers. 



ELECTRICITY SUBSIDY IN PUNJAB AGRICULTURE: EXTENT AND IMPACT 
 

 

623

electricity (power) required to draw out the same quantity of water goes on increasing 
linearly with the depth of water.7 The number of submersible pumps, which require 
even more electricity per unit of water pumped out has also increased during the past 
decade and has crossed the 50 per cent mark, even more in the central/rice/tubewell 
irrigated region (Singh, 2011). The per cent increase in electricity consumption per 
irrigation could be a little higher because of the lower consumption in the base year 
as stated earlier. However, electricity being  totally free to the farmers, the assertion 
of the Punjab State Power Corporation Limited (PSPCL), that the farmers are 
unmindfully using the inefficient electric motors and, even when replacing, go in for 
the less costly but inefficient ones, does carry weightage.8 It is in this context that the 
state has issued the necessary notification under which all the new tubewell 
connections are mandated to be released with only the star rated ISI marked 
pumpsets.9  
 
Impact of Electricity Subsidy on the Profitability of Rice and Wheat 
  

Rice and wheat are the two most important crops of Punjab. During 2010-11, the 
total area under rice and wheat in Punjab was more than 2.8 and 3.4 million ha 
respectively, which together covered about 80 per cent of the total cropped area of 7.9 
million ha. Using the estimated cost of electricity supply per irrigation, the impact of 
electricity subsidy on the increase in the operational cost of cultivation and 
consequently the decline in the gross margins from these crops for all Punjab farmers 
(which means implicitly accounting for the pro-rata impact of the canal irrigations, 
which are also free) as well as the pure tubewell irrigated farmers was estimated 
(Table 4). 
 The operational cost of rice, if there were no electricity subsidy, would have 
increased by 36 per cent in 2000-01 and by as much as 38 per cent in 2010-11. 
Likewise, the increase in the operational cost of wheat, due to much lower 
requirements of irrigations (and hence electricity), was much lower at 10.2 per cent in 
2000-01 and 10.7 per cent in 2010-11. These cost increases were for the Punjab as a 
whole, i.e., considering all the farmers. For the pure tubewell irrigated farmers, the 
increase in the operational cost would be even higher because they are the ones, who 
enjoy the maximum benefit from the free electricity. Thus the operational cost of the 
pure tubewell operated/irrigated farmers during 2010-11, which was Rs.21315 and 
Rs.18832 per hectare of rice and wheat respectively with electricity subsidy, would 
have increased without electricity subsidy by as much as 47 per cent for rice and 13 
per cent for wheat, in 2010-11. 

The decline in the gross margin (profit over operational costs), without electricity 
subsidy, from rice, would have been about 20 per cent to the all Punjab farmers and 
25 per cent to the tubewell farmers in 2010-11. The decline in the profitability of 
wheat would be much lower at about 5 to 6 per cent. In other words, the electricity 
subsidy increases the profitability of rice by as much as 25 per cent, because of its 
significantly larger requirement for irrigation than for wheat (and/or other crops). 
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TABLE 4. IMPACT OF ELECTRICITY SUBSIDY ON THE PROFITABILITY OF RICE AND 
WHEAT, PUNJAB - 2000-01 AND 2010-11 

 
Item 
(1) 

 
Unit 
  (2) 

2000-01 2010-11 
Rice 
(3) 

Wheat 
(4) 

Rice 
(5) 

Wheat 
(6) 

Gross returns Rs./ha 30255 31803 61326 58244 
Operational cost  with subsidy Rs. /ha 11794 10382 21315**   18832* 
Gross margin Rs./ha 18461 21421 40011 39412 
Additional cost of irrigation without 
electricity subsidy: 
    All Punjab farmers 
    Tubewell irrigated farmers 

 
Rs./ha 

 
 

4240 
5300 

              
 

1060 
1325 

 
 

  8048 
10060 

 
 

2012 
2515 

Increase in operational cost without 
electricity subsidy: 
    All Punjab farmers 
    Tubewell irrigated farmers 

 
Per cent 

 
 

35.95 
44.94 

 
 

10.21 
12.76 

 
 

37.76 
47.20 

 
 

10.68 
13.35 

Gross margin without subsidy:  
    All Punjab farmers 
    Tubewell irrigated farmers 

 
Rs./ha 

 
14221 
13161 

 
20361 
20096 

 
31963 
29951 

 
37400 
36897 

Decrease in gross margins without 
electricity subsidy:  
    All Punjab farmers 
    Tubewell irrigated farmers 

 
Per cent 

 
 

22.97 
28.71 

 
 

4.95 
6.19 

 
 

20.11 
25.14 

 
 

5.11 
6.38 

Sources: Cost of cultivation data (CACP).  
*Projected @10 per cent base 2008-09 (Rs.15564; CoC data).   
**Projected @10 per cent base 2007-08 (Rs.16014, CoC data). 
Notes: 1. Impact of subsidy on the basis of (total cost of electricity supply) estimates in Table 2. 

          2. Number of irrigations to wheat and rice are 4 and 16 for the Punjab farmers and 5 and 20 for the tubewell 
irrigated farmers, respectively. 
 
Impact of Electricity Subsidy on the Relative Profitability of Important Crops 
 

Rice in kharif and wheat in rabi are not only the most dominant crops but these 
have been the most profitable with electricity subsidy. It is often argued that if the 
electricity subsidy is withdrawn, the relative profitability, particularly of rice, which 
requires maximum number of irrigations (and hence, the free electricity), would be so 
much adversely affected; so much so that, it would promote diversification to other 
crops. The comparative economics of important crops with and without electricity 
subsidy at the recommended technology package shows that these crops still remain 
more profitable in the respective seasons (Table 5).10 However, basmati, which 
requires less number of irrigations than the other paddy, becomes slightly more 
profitable; of course, its market (price) vulnerability (no support price mechanism for 
basmati) would keep determining its area on a year-to-year basis (Kalkat et al., 
2006).  But, cotton does come to compete with rice if there were no electricity 
subsidy. Also, as cotton is more predominant in the canal irrigated region of the state, 
and the canal water supply also being free to farmers, the impact of withdrawing 
electricity subsidy would be relatively much lower in affecting the profitability of 
cotton, which would become relatively higher than rice. It is akin to comparing the 
profitability of cotton with canal water irrigation (i.e., with electricity subsidy) with 
that of rice without electricity subsidy, which places cotton at 103.3 as compared to 
rice at 100.0.  
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TABLE 5. COMPARATIVE ECONOMICS OF DIFFERENT CROPS AT TECHNOLOGY PACKAGE WITH OR 
WITHOUT ELECTRICITY SUBSIDY,  PUNJAB, 2011-12 

(Per ha) 

Crop 
(1) 

Yield 
(Kgs)  

(2) 

Gross 
Returns 

(Rs.) 
(3) 

 Operational 
  costs (Rs.) 

(4) 

Net 
Margin 
(with 

subsidy) 
(Rs.) 
(5) 

No. of 
irrigations 

(Rs.) 
(6) 

 
Electric-

city 
cost* 
(Rs.) 
(7) 

Net 
Margin  

w /o 
Subsidy 

(Rs.) 
(8) 

Relative 
profitability Paddy 

or wheat=100 
With 

subsidy 
(9) 

Without 
subsidy 

(10) 
Kharif          
Paddy 7250 74675 24277 50398     22 11946 38452 100 100 
Basmati 3500 72887 26192 46695     15 8145 38550 92.7 100.3 

Cotton 2625 76875 37152 39723 6 3258 36465 78.8 
 94.8 

(103.3)* 
Sugarcane 75000 156342 79125 77217     14 7602 69615 80.6 85.8 
Maize 5000 62500 26407 36093 5 2715 33378 71.6 86.8 
Groundnut 2250 53625 29557 24068 3 1629 22439 47.8 58.4 
Bajra 3500 36200 18675 17525 2 1086 16439 34.8 42.8 
Moong 1125 37070 17090 19980 4 2172 17808 39.6 46.3 
Mash 1000 30875 16937 13938 4 2172 11766 27.7 30.6 
Arhar 1500 51875 17937 33938 2 1086 32852 67.3 85.4 
Soyabean 1500 23850 20147 3703 4 2172 1531 7.3 4.0 
Rabi                
Wheat 5000 71000 25592 45408 5 2715 42693 100 100 
Barley 3950 47000 17565 29435 2 1086 28349 64.8 66.4 
Winter 
Maize 7000 76100 32060 44040 8 4344 39696 97.0 93.0 
Spring 
Maize 5000 56500 30625 25875     12 6516 19359 57.0 45.3 
Gram 1750 48125 20765 27360 2 1086 26274 60.3 61.5 
Lentil 1188 38250 17985 20265 2 1086 19179 44.6 44.9 
Field Pea 1875 45000 20972 24028 3 1629 22399 52.9 52.5 
Gobhi 
Sarson 1750 43400 19747 23653 4 2172 21481 52.1 50.3 
Toria 1250 29750 17825 11925 2 1086 10839 26.3 25.4 
Linseed 1175 32925 22017 10908 4 2172 8736 24.0 20.5 
Sunflower 1950 45825 21967 23858 9 4887 18971 52.5 44.4 

* Electricity cost/irrigation of 2010-11 (Rs.503) increased by 8 per cent for 2011-12 (Rs.543). The estimate 
based on the PSPCL projection for 2011-12, of 10992 million units supply and Rs.4021.30 crores as cost comes to 
Rs.600 per irrigation, which as usual is a bit on the higher side. 

** Cotton with canal irrigation compared to rice without electricity subsidy. 
Based on the data sourced from the Department of Economics and Sociology, PAU Ludhiana. 

 
In the case of maize, the relative profitability with electricity subsidy was 71.6 

per cent of that of rice, which improved to 86.8 per cent without electricity subsidy. 
Thus some further incentives are also needed for maize to compete with paddy for 
effective substitution, especially in the marketing mechanism, even though some 
benefit to the farmers would accrue from shifting the rice-wheat system to maize-
wheat system in the wheat yield following maize, which is more than that following 
rice (Singh et al., 2003). Only a part of the saving of electricity subsidy need be 
passed on as incentive for maize to make it more profitable. 

Sugarcane, which is an annual crop, is normally compared with the annual cycle 
of rice plus wheat.  It also remains less profitable in both the scenarios, though its 
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relative profitability improves from 81 per cent to 86 per cent in case the electricity 
subsidy is withdrawn. Sugarcane marketing (lifting by the sugar mills and payment to 
the farmers) remains the main constraint, which determines the effective price 
received by the farmers (and hence its relative profitability) on a year-to-year basis; 
little wonder the area under sugarcane follows the cyclical pattern.   

During the rabi season, wheat remains more profitable in both the scenario. The 
winter maize, which, however, is on a small area and is also more risky than wheat, 
comes very close to wheat (97 per cent for the existing scenario of with electricity 
subsidy) but, as it requires more irrigations than wheat, its relative profitability with 
electricity at cost also declines from 97 per cent to 93 per cent of that of wheat. 
 
Inequality in the Electricity Subsidy Distribution  

 
The subsidy is for the electricity used, which is directly proportional to the size of 

land operated by a farmer and the type of crops grown. As there is inequality in the 
farm size operated and there are differences in the relative proportion, particularly of 
rice, which requires the highest number of irrigations and hence electricity, the 
inequality in the electricity subsidy may be even more than the inequality in the farm 
size. 

There are 12.3 per cent marginal farmers operating up to 1 ha only, which 
accounts for 1.9 per cent of the total cultivated land.  A marginal farmer, on the 
average, operates only 0.63 ha and benefits only Rs.4675 as the electricity subsidy 
during 2010-11. On the other extreme, 7.3 per cent of the farmers operating more 
than 10 ha, who are the large ones, cultivating 27.2 per cent of the total land, each on 
the average operating more than 15 ha got the electricity subsidy of more than Rs 1 
lac (Table 6). 

 
TABLE 6. ELECTRICITY SUBSIDY PER FARMER OF DIFFERENT SIZE GROUPS 

 

Farm 
size  
Group 
(1) 

Size 
(ha) 
(2) 

'000  
farms 

(Operational 
holdings) 

(3) 

'000 ha 
(Operational 

area) 
(4) 

 
Average 
farm size 

(ha) 
(5) 

Per cent 
farmers 

(6) 

 
Per cent  

area 
(7) 

Average 
electricity 
subsidy 

Rs. per ha 
(8) 

Electricity 
subsidy 
Rs. per 
farmer 

(9) 

Marginal < 1 122.76 77.52 0.63 12.3 1.9 7421 4675 
Small  1 – 2 173.07 241.99 1.40 17.4 6.0 7421 10389 
Semi-
medium  2 – 4 328.23 876.44 2.67 32.9 21.8 7421 19814 
Medium  4 – 10 300.95 1730.71 5.75 30.2 43.0 7421 42671 
Large  > 10 72.36 1095.59 15.14 7.3 27.2 7421 112354 
Total   997.37 4022.25 4.03 100.0 100.0 7421 29907 

Notes:  1. Total subsidy during 2010-11 = Rs.3095.29 crores. 
          2. The subsidy per ha in this table is based on the operational area (for 2000-01); in Table 2, it refers to the net 
area sown (2010-11); hence the difference.  But the conclusions would be the same. 
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In case the actual use of electricity by different size holdings is considered 
accounting for the differences in their crop pattern, etc., the small and marginal 
farmers get further discriminated. In such a scenario, a marginal farmer, on an 
average, got an electricity subsidy of Rs.2824 only during 2010-11 as compared with 
a large farmer getting as much as Rs.115163, i.e., 40 times of what a marginal farmer 
gets (Table 7). 

 
TABLE 7. ACTUAL ELECTRICITY SUBSIDY PER FARMER OF DIFFERENT SIZE GROUPS 

 

Farm 
size 
Group 

(1) 

 
Size 
(ha) 
(2) 

000 farms 
(Operational 

holdings) 
(3) 

000 ha 
(Operational 

area) 
(4) 

Per cent 
farmers 

(5) 

Per 
cent 
area 
(6) 

*Actual 
relative 

subsidy per 
ha (per cent) 

(7) 

Electricity 
subsidy 

Rs. per ha 
average 

(8) 

Subsidy 
per 

farmer 
Rs. 
(9) 

Marginal < 1 122.76 77.52 12.3 1.9   60.4 4482 2824 
Small  1 – 2 173.07 241.99 17.4 6.0   89.2 6620 9267 
Semi-
medium  2 – 4 328.23 876.44 32.9 21.8   98.5 7310 19517 
Medium   4 – 10 300.95 1730.71 30.2 43.0 102.5 7607 43738 
Large  > 10 72.36 1095.59 7.3 27.2 102.5 7607 115163 
Total   997.37 4022.25 100.0 100.0      100 7421 29907 

*Based on the cost of cultivation data for 2000-01. 
Note: Small farmers have small size motors and lower per cent of rice area (Singh and Jain, 2002). 
 
These scenarios are more vividly captured in Table 8. For the electricity subsidy 

of Rs.100 per farmer, on an average, the present system of distribution at best makes 
the marginal farmer to get only Rs.16 and the large farmer to appropriate as much as 
Rs.376. Alternatively, for every Rs.100 that the marginal farmer gets as electricity 
subsidy, the large farmer gets to enjoy as much as Rs.2403. And further, going by the 
actual use of electricity by different size farms, these ratios of marginal : large 
farmers’ availment of electricity subsidy are even more inequitable being 9.4 : 385.1 
(average per farmer=100), and/or 100 : 4078 (marginal farmer=100), i.e., the large 
farmer gets 40 times  of what the marginal farmer gets. 

 
TABLE 8. INEQUALITY IN ELECTRICITY SUBSIDY PER FARMER OF DIFFERENT SIZE GROUPS 

 
Inequality in the distribution of electricity subsidy to farmers according to farm size  

Farm size 
Group 
(1) 

 
 
 

Size 
(ha) 
(2) 

Scenario 1: Equal subsidy/ha Scenario 2: Actual subsidy/ha 
 

Subsidy 
per farmer 

(Rs.) 
(3) 

Subsidy inequality  
Subsidy per 

farmer 
(Rs.) 
(6) 

Subsidy inequality 
Average 
farmer 
=100 
(4) 

Marginal 
farmer 
=100 
(5) 

Average 
farmer 
=100 
(7) 

Marginal 
farmer 
=100 
(8) 

Marginal < 1 4675 15.6 100 2824 9.4 100 
Small  1 – 2 10389 34.7 222.2 9267 31.0 328 
Semi-medium  2 – 4 19814 66.3 423.8 19517 65.3 691 
Medium  4 – 10 42671    142.7 912.7 43738 146.2      1549 
Large  > 10   112354    375.7 2403.3 115163 385.1      4078 
Total   29907    100.0 639.7 29907 100.0      1059 
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Thus, the whole policy of distribution of electricity subsidy needs more critical 
examination considering the inequality in the distribution of the relief to different 
farm size groups. In general, the marginal farmers should get more relief and, in fact, 
the relief per farmer should be much more equitable. As it is, it is a farming-oriented 
relief rather than a farmer-oriented relief. 

 
How to Contain/Restructure Electricity Subsidy in Punjab 
 

In the long-run, the electricity subsidy must be contained significantly whereby 
everybody pays something but the rich should pay more; however, this aspect is 
beyond the scope of this paper. But, there are other important measures to contain the 
electricity subsidy, which include restructuring the incentives, improving the water 
use efficiency, providing one time subsidy to harness the eco-friendly and non-
polluting solar power energy along with the drip irrigation,11 and considering the 
partial recovery from the large and commercial farmers, most of whom, as per press 
reports quite often, want more reliable supply of electricity rather than the free 
electricity, because their expenditure on diesel to meet the timely irrigation needs of 
the crops runs into more than the money they would have to pay for the electricity for 
their tubewells.12 Any farmer would want free canal water and free electricity and in 
Punjab he would grow rice on his farm even if the other agronomic requirements are 
sub-optimal.13 That is not without rationale. But, the state has to fix the policy matrix 
including the incentives and restraints that fit in with the natural environment and 
resource complex in the long-run.  

The ecological resource structure of the state demands that the South Western 
region is more of a cotton region and hence the incentives should make the cotton to 
be more profitable for this region.  Shifting an acre of rice area to cotton area in the 
South Western region would save about 5 acre feet of water, which would be the 
canal water. Shifting the saved water to the Central region (which, on the canal route, 
comes earlier than the South Western region) would not only improve the ground 
water situation in the Central region but would also save an equivalent amount of 
electricity and hence, the power subsidy (Singh, 2012).  

The cost of electricity is more than Rs.600 per hectare of irrigation. Shifting one 
hectare of rice to cotton in the South Western region and the canal water saved to the 
central region, would save the electricity subsidy equivalent of about 16 irrigation 
hectares, i.e., about Rs.10000; the same electricity savings sold commercially would 
fetch another about Rs.7000 to the PSPCL and more than Rs.3000 as taxes to the 
government.  Thus, the public exchequer would be saving more than Rs.20000 from 
one hectare substitution of rice by cotton. Even if the entire amount is passed as 
incentives for promoting the shift, the society would still benefit in the long-run in the 
form of the reduction in water logging in the South Western districts and, thereby, the 
reduced capital investment in drainage, and, the improvement in the water table in the 
central region, which would further reduce the electricity requirements for irrigation. 
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Shifting some 2 lac ha out of some 8 lac ha area under rice in the South Western 
region would save about Rs.400 crores of the electricity subsidy every year (Table 9). 
Likewise, shift to maize in the central zone would also bring the equivalent savings in 
the electricity subsidy, additional revenue to the PSPCL from the commercial sale of 
the saved electricity, improvement in the ground water table, etc.  Targeting, at least, 
2 lac ha towards maize would, again, mean another Rs.400 crores. The amount is 
sufficient enough to restructure the incentives, restore the ecological balance of crop 
pattern and contain the electricity subsidies.  
 

TABLE 9.  THE CONSEQUENCES MATRIX OF SHIFTING AN ACRE OF RICE TO COTTON IN  
SOUTH WEST MALWA OF WATER LOGGED AREA* 

 
 South West Malwa Malwa Central, etc. 
Parameter 
(1) 

Rice 
(2) 

Cotton 
(3) 

 
(4) 

Area ( - ) 1 ( + ) 1 No change 
Canal water* Use is about 220 

cms=7AF = about 
22 irrigations 

Use is about 70 
cms =2AF 
5-6 irrigations 

Shifting the saved water to this area : about 
150 cms =5AF 
=about 16 irrigations 

Water logging Will recede Improve ground water table  
Governments’ 
investments/savings 

Lower investment in drainage and 
maintenance costs 

Less ground water need be pumped out, which 
will save on electricity costs / subsidy 

Impacting  
     2 lac ha 

Electricity subsidy =Rs250 crores;  
PSPCL additional earnings=Rs.150 crores                                      
 TOTAL gain to exchequer = Rs.400crores 

Farmers’ risks + / - - - 
Farmers’ returns + / - 

Restructure the incentives to make it 
definitely +++ 

+ Marginal savings in farmers’ costs (diesel 
engine pumps have to be used when electricity 
not available).  
+ Long-term benefits of savings of  capital 
investments for less requirement of deepening 
the tubewells 

Policy inputs Provide compensatory incentives  
Cover risks at government cost 
Allocate saved canal water to central zone 

*The water logged area in Punjab is presently reported mainly from this region. 
Note: The same logic applies to shifting one ha of rice to maize in the central region itself. 

 
IV 

 
CONCLUSIONS AND POLICY IMPLICATIONS 

 
The electricity subsidy per hectare of the net sown area in Punjab increased from 

Rs.3900 in 2000-01 to Rs.7421 in 2010-11 in spite of the partial recovery of Rs.378 
per ha in 2010-11, which was again withdrawn in November 2010. The electricity 
cost per irrigation during this period increased from Rs.265 to Rs.503 per ha mainly 
because of the water table having gone down more seriously in the tubewell-irrigated 
(central) region of the stateand the proportion of submersible pumps having increased 
significantly, which require more power for drawing out the same quantity of water. 

But for the electricity subsidy, the operational cost of the solely tubewell irrigated 
rice would have increased by as much as 47 per cent, which would reduce the gross 
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margin over the operational costs by 25 per cent. Nonetheless, rice still remains 
relatively the most profitable crop. Cotton, which is one of the major alternative crop 
during the kharif season, does come to compete equally but for its risks in 
productivity, cost escalation and market price during the harvest period. Further, 
cotton being mostly in the canal irrigated region and thus comparing canal irrigated 
cotton (i.e., a la with electricity subsidy) with rice without electricity subsidy places 
cotton at 103.3 with respect to rice at 100.0.  Maize and sugarcane are the other main 
alternatives to rice but these also require further incentives to be competitive to 
paddy, especially in the marketing mechanism. During the rabi season, wheat 
remains more profitable in both the scenarios. 

There is very wide disparity (inequality) in the distribution of the relief from the 
electricity subsidy to different farm size groups. The gap between the marginal vs the 
large farmer, on an average, is as high as Rs.4675 to the marginal farmer and as much 
as Rs.112354 to the large farmer even if the marginal farmer efforts to using the same 
quantum of electricity on per ha basis. This is a ratio of 100:2403, i.e., the large 
farmer gets 24 times what the marginal farmer gets. But actually, the marginal farmer 
uses per unit of land operated only about 60 per cent of the electricity used by an 
average farmer, and on this basis the disparity is even wider at Rs.2824 vs Rs.115163 
(i.e., 100:4078), which means the large farmer actually gets more than 40 times what 
the marginal farmer gets. In general the marginal farmers should get relatively more 
relief and in fact the relief per farmer should be much more egalitarian. As it is, it is a 
farming-oriented relief rather than the farmer-oriented relief. 

The electricity subsidy to the farmers has remained the bone of contention in 
Punjab, especially in the wake of its excessive use for growing rice to the maximum 
possible limit, which has caused severe strains on groundwater resources. It is 
therefore important to contain the electricity subsidies by restructuring the incentives, 
improving the water use efficiency, providing one time subsidy to harness the eco-
friendly and non-polluting solar power energy along with drip irrigation and 
considering the partial recovery from the large and commercial farmers, most of 
whom, as per press reports quite often, want more reliable supply of electricity rather 
than the free electricity. The electricity consumption in agriculture can be reduced 
through shifting significant area from rice to other low water requiring crops like 
maize and cotton, which are ecologically more sustainable, for which the alternative 
incentives need to be put in place. 

It is also equally important that any containment of the electricity subsidy to the 
farm sector should accompany the matching visible improvements in the 
infrastructures and institutions that would cut down the farmers’ fixed costs, reduce 
the market risks and improve the relative guarantee of profitability of their production 
efforts and alternatives, and thereby strengthen the base of growth of the farmers’ 
incomes.  

 
Received July 2012.   Revision accepted December 2012. 
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NOTES 
 

1. Agro-ecologically, Punjab has three distinct regions: (i) the sub-mountainous region in the North East 
of the state, has small proportion of the cultivated area, partly undulating and high rainfall, (ii) the main central 
region, which has mostly sweet underground water and is the rice-hub of the state, and (iii) the South Western 
region where cotton is predominant (also known as cotton belt of the state), has major area with groundwater 
unfit or partially fit for irrigation and is mostly canal irrigated. For more details see, Singh (2011). 

2. The number of sample meters on tubewells (Agricultural Producers) has increased from 83603 (7.36 
per cent of the total 1095027 connections as at the end of April 2010) to 106097 (9.29 per cent as at the end of 
September 2011 (PSPCL, ARR 2012-13). 

3. The immediate impact of the withdrawal of the electricity subsidy would be raising the cost of 
cultivation and narrowing down the profit margins, which, however, would consequently be a partial decline in 
the land rents. Presently, the rental value of land with electric motor tubewell is much higher than otherwise. 
  4. Over time, the canal water supply to the South Western districts has been increased at the cost of the 
central parts of the state. In these districts, the area under rice compared with that under cotton was less by 2 
lac ha in 1990-91, but more by more than 3 lac ha in 2010-11; the area under rice increased by 3.7 lac ha, and 
that under cotton declined by 1.4 lac ha. Rice also substituted for other low-water-requiring crops. 

5. It may be noted that in the beginning years of the regime of free-electricity-for-the farmers, the Punjab 
State Electricity Board (PSEB) used to transfer a higher proportion of the transmission (and leakage) losses to 
agriculture, which might be somewhat distorting, albeit not significantly. However, the annual rate of increase 
in the cost of supply to agriculture is much lower than that to the domestic sector, which is 6.7 per cent. 

6. The water table in Central Punjab in 4 years (2001 to 2005) was down by more than 3 metres and the 
decline continues (Singh, 2006). 

7. To lift the same quantity of water from 10 metre (m) depth requires 2 times more power and for lifting 
15 m depth, needs 3-times more power, as compared to power required to lift water from a water table at 5 m 
depth. (5 m was the depth of water table in central Punjab in 1970s). To lift water from 20 m depth requires 4 
times more power (Government of Punjab, 2002).   
  8. The increase in the electricity consumption per irrigation is mainly due to decline in water table, which 
in central Punjab, on the average, declined from about 10.7 metres in 2001 to 14.3 metres in 2005; and going 
by the same rate of fall; it would have gone down by 8.1 metres in 9 years to 2010-11. This is 76 per cent of 
the base level of 2001 and corresponds to the estimated increase in electricity consumption of 78 per cent. 
Considering that the actual fall in water table was somewhat lower (see footnote to Table 3) but nonetheless 
lower than the inflated electricity consumption shown by the PSEB for the base year (see, earlier footnote 4), 
the decline in the average efficiency of the electric motors used by the farmers, that would explain the 
difference comes to about 5 per cent. 

9. The Government of Punjab has issued a notification no. 02/123/05-STE(3)/2927 dated 7.10.2011, and 
PSPCL issued commercial circular no. 43/2011 dated 3.11.2011,  under which 75,000 new tubewell 
connections are to be released with only star rated ISI marked pumpsets mandatory in the state (PSPCL, ARR 
2012-13, pp.54). 
  10. Note that this scenario is despite the somewhat over estimate of electricity consumption per irrigation, 
which is due to the electricity used for other than irrigation not being accounted for, which, however, is a small 
proportion. 

11. A 2 Hp solar energy submersible pump with drip irrigation, sufficient for a 2 ha vegetable/4 ha 
orchard farm, substitutes for about 7000 electricity units per year, i.e., more than 150,000 units over its life 
span. The total cost of the solar system is less than the present cost of the electricity subsidy provided over the 
life span of the solar system (Kalkat and Singh, 2012). Besides, there would be indirect cost recovery from the 
taxes on the increased marketed production. 

12. There are about 12000 villages in Punjab. Some electricity tariff to about 5 largest farmers subject to 
having some minimum level of operational holding, in each village, could be levied. It would cover about 
40000 farmers in Punjab. Considering the average operational holding of these farmers at about 12 hectares 
means about 5 lac ha covered. Tariff @ 50 per cent cost would mean about Rs.5000 per ha, which would yield 
about Rs.250 crores. But ultimately it must move towards a fair plan where in ‘rich pay more but everyone 
must pay something’. Alternatively, some fixed number of units per tubewell can be extended free, which 
means all the tubewells have to be metered. However, this can also be approximated and built in to the horse 
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power of the electric motor, subject to “not more than (to be specified) units” and would also conform to the 
above principle of ‘every farmer paying something and the larger farmers paying more’.  

13. For example, the groundnut, best grown in sandy/sandy loam soils or even on sand dunes, belt   of 
Punjab up to 1970s has been the foremost to be substituted by rice, best grown in clay/clay loam soils. 
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