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INTRODUCTION
Agriculture in Punjab has gone into more

or less total transformation from organic to
inorganic agriculture. Use of commercial
energy has made agriculture production to
achieve the desired pace. Punjab has started
as a deficit state after partition with fewer shares
in land resources but more influx of population
and poor infrastructure availability. With the
ushering in of Green Revolution in mid sixties
that resulted in substantial increase in food
grain production in the following years, the
meaning of independence in real sense was
achieved.  The state has now turned into a
food bowl of India.  As a result, the state of
Punjab with only 1.53 per cent of geographical
area of the country has become the granary of
the country. The fruits of green revolution in

the state could be seen in its contribution of
wheat and r ice to the central pool. Its
contribution in buffer stock maintained by the
country comes to 45 per cent in wheat and 27
per cent in rice in 2012-13 (Anonymous, 2013).
The agricultural   scenario in Punjab has shown
a spectacular and dynamic transformation
during the past five decades. It has
demonstrated to be the most innovative,
receptive and adaptive to the changing
situation. The increase in the land productivity
of wheat and rice to three times have become
possible only due to spectacular increase in
the use of major energy inputs in Punjab
agriculture since 1965-66 when the green
revolution was set in. All the major farming
inputs including electric energy saw a big jump
along with cropping intensity and irrigated
area. Hence, the present study seeks to examine
the electric energy consumption in Punjab
agriculture in the light of changing cropping
pattern and the energy subsidy on electricity
granted by the government.
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AN ELECTRICITY ENERGY USAGE AND ENERGY
SUBSIDY IN PUNJAB AGRICULTURE

Sukhjeet K. Saran, P. Kataria and Arjinder Kaur*

ABSTRACT

An electricity as an input is attaining new heights as we are treading on the
higher growth path of agricultural production. Like any other technological
innovation, the electricity consumption in Punjab was below both in
technical and economic potentials in the fifties and sixties. With the advent
of high yield varieties of seeds and consequently, the use of fertilizer,
necessitated the assured irrigation for crop production. So there has been
an upward trend in the consumption of electricity for irrigation purpose
since 1970-71. Moreover, the partially charged as well as free electricity
has also acted as stimulant for installation of more and more electricity
operated tubewells which have resulted in increased electricity energy
consumption. Above all, the changing cropping pattern and more and more
use of fertilizer made it requisite to consume more water.

Key Words: Agriculture, electricity, energy, subsidy and tubewells
JEL Classification: O13, Q18, Q48



200

METHODOLOGY
In order to achieve the stipulated objectives

of the present investigation the requisite
information on gross cropped area, irrigated
area, yield and production of foodgrains,
wheat, rice and cropping intensity was collected
from Statistical Abstract of Punjab. The time
series data pertaining to area allocated to
different crops were also collected. The data
pertaining to consumption of fertilizer and
pesticide, number electric and diesel operated
tubewells, etc. were tapped from the published
secondary sources. The information pertaining
to the total electr icity consumption,
consumption of electricity in agriculture and
amount of subsidy provided was collected as
reported by the Punjab State Electricity Board
(PSEB) and recent times by the Punjab State
Power Supply Corporation Limited (PSPCL).
The data were analysed by using descriptive
statistical tools such as averages, percentages,
etc. and the compound growth rates were
computed relating parameters by using
exponential model.

RESULTS AND DICUSSION
Major Energy Inputs Use in Agriculture

The gross cropped area has increased from
5.7 million hectares in 1970-71 to 7.9 million

hectares in Punjab in 2010-11. The State has
achieved substantial increase in food grains
production (cereals and pulses) from 7.30
million tonnes in 1970-71 to 27.85 million tonnes
in 2010-11. An extensive cultivation involves
increased use of implements, machinery,
tractors, diesel engines, electric motors, etc.
The number of tractors has gone up about by
seventeen times, electric motors more than 12
times and tubewells both diesel and electric
operated more than seven times in Punjab since
1970-71 to 2010-11(Table 1).

The consumption of chemical fertilizers has
increased from about 38 kg per ha in 1970-71 to
about 162 kg per hectare in 1990-91 and to 226
kg per hectare in 2010-11 and that of pesticides
from 0.61 kg per hectare in 1990-91 to 0.73 kg
per hectare in 2009-10. Moreover, the share of
electricity consumption in agriculture has been
31.40 percent of the total consumption of
electricity in the state in 2010-11. It is because
of these achievements that the state is surplus
in food grains production. In fact, Punjab has
emerged as a major contributor to the central
pool of food grains over the years.

Cropping Pattern
Farmer as a rational economic agent would

like to maximize his profit and as such would

Table 1: Pattern of production and productivity of wheat and rice and the use of inputs in
Punjab, 1970-71 to 2010-11
Particulars 1970-71 1980-81 1990-91 2000-01 2010-11
Foodgrains production (MT) 7.30 11.92 19.22 25.30 27.85
Yield (kgha-1) 1860 2456 3391 4033 4282
Wheat production  (MT) 5.1 7.7 12.1 15.5 16.50
Yield (kgha-1) 2238 2730 3715 4563 4701
Rice production (MT) 0.7 3.2 6.7 9.1 10.82
Yield (kgha-1) 1764 2733 3229 3506 3829
Cropping intensity (%) 140 161 178 185 189
Irrigated area (%) 71 81 94 95 98
Consumption of fertilizer (kgha-1) 37.51 112.67 162.62 182.35 226.00
Consumption of pesticides (kgha-1) - - 0.61 0.69 0.73*
Electric motors (Lakh no.) 0.91 2.80 6.00 7.75 11.42
Diesel Engine (Lakh no.) 1.01 3.20 2.00 3.00 2.40
Tubewells (Lakh no.) 1.92 6.00 8.00 10.75 13.82
No. of tractors (Lakh no.) 30.00 1.19 2.89 4.34 5.04
Electricity consumption in agriculture (%) 38.00 43.70 42.90 28.85 31.40
Gross cropped area (Million ha) 5.7 6.8 7.5 7.8 7.9
Source: Statistical Abstract of Punjab, various issues *Pesticide Information, 2009
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adopt a rotation which is more profitable.
Punjab farmers have, by and large, taken to
wheat-paddy rotation which is highest paying
combination. This trend has resulted into
greater use of commercial and non-commercial
energy inputs at farms. Wheat in rabi season
and rice in kharif season became the main
crops of the state in post Green Revolution
period. The high productivity potential of rice
and wheat crops along with assured prices and
market clearance have changed entire cropping
pattern in the state.  These two crops are grown
extensively all over the state.

force for this change. On the other hand, the
area under pulses (both Rabi and Kharif) barley,
gram, maize, sugarcane and oilseeds declined
drastically. The inherent risk in the production
of oilseeds and pulses was another factor to
force the shift of area in favour of rice-wheat
system. The assured procurement of rice and
wheat was an important incentive for the
change.  In addition, the subsidized price of
major energy inputs was another incentive to
help farmers.  However, cotton continued to
remain an important crop and sugarcane just
survived despite its lower productivity.
Energy Inputs Usage and Cropping Pattern vis-
à-vis Electricity Energy Usage

The advent of Green Revolution in mid-
sixties has shifted the source of growth from
area increase to yield improvement. Therefore,
high yield varieties of seeds and consequently
use of fertilizer have made the irrigation
indispensible for crop production. As a result,
there has been a sharp increase in the
consumption of electricity for irrigation purpose
since 1970 -71. The results presented in Table 3
clearly revealed that the electr icity
consumption which has increased from 463.40
million kWh in 1970-71 to 10116.89 in 2010-11.

Table 3: Total electricity consumption vis-à-vis
electricity consumption in agriculture in Punjab,
1970-71 to 2010-11

(Million kWh)
Year TEC

(1)
 CEA

(2)
CA (%)

(2)÷(1)×100
1970-71 1219.50 463.40 37.99
1975-76 2082.10 898.60 43.16
1980-81 4236.34 1849.75 43.66
1985-86 6967.60 2768.60 39.73
1990-91 11906.90 5104.50 42.87
1995-96 15778.60 5734.80 36.34
2000-01 19184.50 5534.30 28.85
2005-06 24192.49 7313.85 30.23
2010-11 32231.72 10116.89 31.39
CAGR (%)
1970-80 14.263 15.944
1980-90 11.687 12.975
1990-00 6.029 3.911
2000-11 5.761 7.768
TEC: Total electricity consumption
CEA: Consumption of electricity in agriculture
CA: Consumption in agriculture

Table 2: Shift in the cropping pattern of Punjab,
1970-71 to 2010-11

(Percent of total cropped area)
Crop 1970-71 1980-81 1990-91 2000-01 2010-11
Rice 6.86 17.49 26.85 32.91 35.85
Wheat 40.48 41.57 43.62 42.94 44.53
Barley 1.00 0.96 0.49 0.40 0.15
Maize 9.77 5.64 2.50 2.07 1.69
Oilseeds 5.19 3.51 1.38 1.08 0.68
Groundnut 3.06 1.23 0.14 0.05 0.03
Cotton 6.99 9.59 9.34 5.97 6.13
Sugarcane 2.25 1.04 1.34 1.52 0.89
Pulses 7.29 5.04 1.90 0.68 0.25
Moongbean 0.12 0.22 0.67 0.37 0.11
Fruits - 0.43 0.92 0.43 0.88
Vegetables - 0.94 0.73 1.55 1.31
Gram 6.30 3.81 0.80 0.10 0.04
Rapeseed
and Mustard

1.81 2.01 0.92 0.69 0.41

Potato 0.30 0.59 0.31 0.75 0.82
Sources: Statistical Abstract of Punjab, Various issues

The perusal of Table 2 revealed that area
under wheat was 40.48 per cent of the total
cropped area in 1970-71 which rose to 41.58 per
cent during 1980-81 and 43.63 per cent during
next decade of 1990-91, while during 2010-11 it
was 44.53 per cent of the total cropped area of
the state. As far as rice is concerned, during
1970-71 only 6.86 per cent of the total cropped
area was under rice cultivation in the state which
rose to more than doubled in a decade (17.49
per cent) during 1980-81, while 26.85 per cent
in 1990-91 and 35.85 per cent in 2010-11.

Area under rice and wheat cropping system
has increased faster because of economic
considerations that have been a major driving



202

This constitutes about 31 percent of total
electricity consumption during in Punjab in
2010-11.

The compound annual growth rates of
electricity consumption in agriculture during
1970s and 1980s have been about 16 and 13
percent respectively on account of drastic
change in cropping pattern in favour of paddy
cultivation which is highly water intensive crop,
consumes 3,000 litres of water to produce one
kilo of rice (Dhaliwal, 2012). The indices
obtained for electricity consumption, number
of electric motors, area under paddy and
fertilizer consumption are given during the
period from 1970-71 to 2010-11 (Table 4). The
range of electricity consumption in agriculture
varied from 100 percent to about 2183 percent
during the period from 1970-71 to 2010-11. The
number of electric motors varied from 100 to
about 1255 percent during the above mentioned
period. The annual growth rates of electricity
consumption, electric motors, area under paddy
and fertilizer consumption during 1970s and
1980s showed that Punjab state has recorded
an exemplary growth in agriculture. Figure I

represents the trend of electricity consumption,
number of electric motors, paddy acreage and
fertilizer consumption in Punjab agriculture for
the period from 1970-71 to 2010-11.
Relationship between Electricity Energy Usage
and Energy Subsidy

The use of electricity in agriculture for
irrigation following the Green Revolution has
significantly contributed to agricultural
productivity growth in Punjab. The electricity
has cornered a significant share of agricultural
subsidies. The subsidies, especially on power
and fertilizer, have encouraged their
indiscriminate and wasteful use, resulting into
faster  ground water  depletion and
environmental degradation (Prasad, 2000). The
economic theory reveals that when the price of
a commodity declines due to state intervention
the demand for that good increases resulting
in its irrational use.

Moreover, the area under rice cultivation in
the state was only 6.86 per cent of the total
cropped area during 1970-71 which rose to 17.49
during 1980-81, and further to 35.85 per cent in
2010-11. Due to the water intensive nature of

Table 4: Indices of electricity consumption, electric motors, area under paddy and fertilizer
consumption in Punjab agriculture , 1970-71 to 2010-11

(Base year: 1970-71)
Year Electricity

consumption
Electric
motors

Paddy
acreage

Fertilizer
consumption

Consumption
(Million kWh)

Indices Lakh
No.

Indices 000'
ha

Indices 000'
tonnes

Indices

1970-71 463.40 100.0 0.91 100.0 390 100.0 213 100.0
1975-76 898.60 193.9 1.46 160.4 567 145.4 295 138.5
1980-81 1849.75 399.2 2.80 307.7 1183 3033.3 762 357.7
1985-86 2768.60 597.5 4.41 484.6 1714 439.5 1098 515.5
1990-91 5104.50 1101.5 6.00 659.3 2015 516.7 1220 572.8
1995-96 5734.80 1237.5 7.00 769.2 2185 560.3 1263 593.0
2000-01 5534.30 1194.3 7.88 865.9 2612 669.7 1313 616.4
2005-06 7313.85 1578.3 9.05 994.5 2647 678.7 1687 792.0
2010-11 10116.90 2183.2 11.42 1254.9 2831 725.9 1787 839.0
CAGR (%)
1970-80 15.94 12.37 12.69 11.67
1980-90 12.98 8.50 5.33 4.58
1990-00 3.91 2.64 2.52 1.59
2000-11 7.77 3.61 1.01 3.12



203

rice crop, the total subsidy on electricity for
irrigation per hectare was much higher for
paddy crop as compared to wheat and cotton
(Garg et al., 2011). The early transplanting of
paddy, which needs more irrigation water
application, means use of more electricity
(Singh, 2009). Therefore, the subsidy on
electricity consumed by the tube wells is a
contentious issue in Punjab. On the other hand,
the cost of cultivation of rice and wheat could
increase by 10 to 20 percent resulting decline
in crop profitability in the absence of subsidies
(Grover et al., 2003). The Agricultural input
subsides, on normative grounds are provided
either to raise production and productivity
levels or to encourage small and marginal
producers for adopting modern inputs.

The provision of agricultural subsidies has
burdened Punjab’s exchequer heavily. During
the different time periods, the cost of electricity
for agriculture has been fixed per month since
they have a monthly fee based on pump
capacity (Horse Power) or full subsidy is given
to the farmers. In Punjab, electricity was
subsidized for the agriculture sector over the
years but it was made free in February 1997. In
August 2002, the electricity tariffs were re-
imposed but again withdrawn by the end of
2006. The electricity consumption in the period
when it was subsidized and when it was free
has been shown in Table 5.

The electricity consumption by the tube
wells was 5104 million kWh (MUs) in 1990-91
and it increased marginally to 6347 MUs in
1996-97. After  this period, electr icity
consumption by the tube wells went up to 8233
MUs in the year 1999-2000. In the year 2000-01,
it declined drastically to 5534 MUs.  The reason
for this decrease can be traced to the
rationalization of energy use adopted by PSEB.
Prior to the year 2000, the energy use of electric
motors in agriculture was charged at a flat rate
on per motor basis  so, unaccounted use of
electric energy like theft, misappropriation and
mishaps in transmissions used to be included
in the category of agricultural consumption.
But in 2000, Punjab State Electricity Regulatory
Commission (PSERC) was established to
determine the actual electricity consumption

Table 5: Electricity consumption by agricultural
pump-sets (APs) and subsidy on electricity in
agriculture in Punjab, 1990-91 to 2010-11
Year Type of

subsidy
Electricity

consumption
(million kWh)

Subsidy on
Electricity
(` Crores)

1990-91 Partial Subsidy 5104.5 385
1991-92 Partial Subsidy 5543.2 421
1992-93 Partial Subsidy 6144.2 593
1993-94 Partial Subsidy 6343.9 710
1994-95 Partial Subsidy 5979.9 672
1995-96 Partial Subsidy 5734.8 693
1996-97 Partial Subsidy 6347.0 899
1997-98 Full Subsidy 6049.3 1189
1998-99 Full Subsidy 7531.3 1445
1999-00 Full Subsidy 8233.1 1939
2000-01 Full Subsidy 5534.3 1659
2001-02 Full Subsidy 5452.0 1777
2002-03 Partial Subsidy 5818.5 1013
2003-04 Partial Subsidy 6242.9 788
2004-05 Partial Subsidy 6468.3 874
2005-06 Full Subsidy 7313.9 1386
2006-07 Full Subsidy 8229.5 1487
2007-08 Full Subsidy 10022.2 2284
2008-09 Full Subsidy 9325.4 2265
2009-10 Full Subsidy 10469.3 2805
2010-11 Full Subsidy 10116.9 3023

in agriculture by the tube wells so that the above
mentioned adjustments could be ascertained.
After 2000-01, it is found to be continuously
increasing as shown in the Table 3 except for a
meager decline in 2008-09.

It may be stated that electricity subsidy to
the farm sector was ̀ 385 crore in 1990-91 which
increased to Rs.899 crore in 1996-97. This was
the period of partial subsidy. The free power
supply was introduced in February, 1997.
Consequently, the subsidy increased to ‘1189
crore in 1997-98 and reached at the level of
`1777 crore in 2001-02. Since, this facility was
withdrawn in second half of the year 2002, and
subsidy declined to ̀ 1013 crore in 2002-03. The
power subsidy was `788 crore and ̀  874 crore
in 2003-04 and 2004-05 respectively. Again it
was made free and subsidy burden increased
to `1487 crore in 2006-07. Since then, it has
continuously been increasing and reached to
`3023 crore in 2010-11 (Table 5). It is to be noted
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that there is no clear cut relationship between
free power supply to the farm sector and
consumption of electricity in the agriculture
sector of Punjab.

CONCLUSIONS
The electricity consumption in agriculture

in Punjab has increased many folds since 1970-
71 mainly due to irrigation which is the impact
of changing cropping pattern, introduction of
high yielding varieties of seeds, fertilizer
consumption, more use of insecticides and
pesticides, power subsidy and other improved
practices. This is very much clear from the
electricity consumption which has increased
from 463.40 million kWh in 1970-71 to 10116.89
in 2010-11 about 31 percent of total electricity
consumption during 2010-11 in Punjab. The
electricity consumption indices showed that
the range of electricity consumption in
agriculture varied from 100 percent to about
2183 percent during the period from 1970-71 to
2010-11. The compound annual growth rates
of electricity consumption in agriculture during
1970s and 1980s have been about 16 and 13
percent respectively on account of drastic
change in cropping pattern in favour of paddy
cultivation which is highly water intensive
nature, consumes 3,000 litres of water to
produce one kilo of rice. Moreover, the subsidy
on electricity induced the farmers to over use
it. The extensive use of ground water for

irrigating paddy and the provision of electricity
and irrigation at concessions have encouraged
the inefficient use of a scare resource, distorted
the inter-temporal resource allocation and
caused ecological imbalance.
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Annexure-I
Total electricity consumption vis-à-vis electricity consumption in agriculture in

Punjab, 1970-71 to 2010-11
Year Total electricity

consumption
(Million kWh)

Consumption of
electricity in agriculture

(Million kWh)

Percent consumption
in agriculture

(Col. 3÷Col. 2)×100
1970-71 1219.50 463.40 37.99
1971-72 1364.80 556.20 4.80
1972-73 1427.00 613.70 43.00
1973-74 1714.90 715.00 41.70
1974-75 1564.70 701.40 44.80
1975-76 2082.10 898.60 43.16
1976-77 2302.00 976.20 42.40
1977-78 2614.54 1089.54 41.70
1978-79 3680.63 1657.38 45.00
1979-80 4075.20 1903.40 46.70
1980-81 4236.34 1849.75 43.66
1981-82 4508.39 1860.07 41.30
1982-83 5195.40 2115.00 40.70
1983-84 5606.10 2183.80 39.00
1984-85 5838.80 2359.00 40.40
1985-86 6967.60 2768.60 39.73
1986-87 8050.60 3570.70 44.40
1987-88 8996.80 4242.40 47.20
1988-89 9617.90 4220.40 43.90
1989-90 11420.70 5186.60 45.40
1990-91 11906.90 5104.50 42.87
1991-92 12652.60 5543.20 43.80
1992-93 13896.2 6144.20 44.20
1993-94 14606.90 6343.90 43.40
1994-95 15507.20 5979.90 38.60
1995-96 15778.60 5734.80 36.34
1996-97 17162.50 6347.00 37.00
1997-98 17490.70 6049.30 34.60
1998-99 19264.20 7531.30 39.10
1999-00 20903.30 8233.10 39.40
2000-01 19184.50 5534.30 28.85
2001-02 19493.20 5451.90 28.00
2002-03 20539.80 5818.50 28.30
2003-04 21935.70 6242.90 28.50
2004-05 22414.40 6468.30 28.90
2005-06 24192.49 7313.85 30.23
2006-07 26308.66 8229.49 31.28
2007-08 27805.00 10022.20 36.04
2008-09 29141.94 9325.42 32.00
2009-10 31214.37 10469.30 33.54
2010-11 32231.72 10116.89 31.39
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Annexure-II
Indices of electricity consumption, electric motors, area under paddy and fertilizer consumption in

Punjab agriculture (1970-71 to 2010-11) (Base year: 1970-71)
Year Electricity

Consumption
Electric motors Paddy acreage Fertilizer consumption

Million kWh Indices Lakh  No. Indices 000' ha Indices 000' tonnes Indices
1970-71 463.40 100.0 0.91 100.0 390 100.0 213 100.0
1971-72 556.20 120.0 0.99 108.8 450 115.4 290 136.2
1972-73 613.70 132.4 1.09 119.8 476 122.1 325 152.6
1973-74 715.00 154.3 1.30 142.9 499 127.9 307 144.1
1974-75 701.00 151.4 1.39 152.7 569 145.9 244 114.6
1975-76 898.60 193.9 1.46 160.4 567 145.4 295 138.5
1976-77 976.20 210.7 1.67 183.5 680 174.4 373 175.1
1977-78 1089.54 235.1 1.96 215.4 858 220.0 465 218.3
1978-79 1657.38 357.7 2.33 256.0 1052 269.7 603 283.1
1979-80 1903.40 410.7 2.62 287.9 1172 300.5 686 322.1
1980-81 1849.75 399.2 2.80 307.7 1183 303.3 762 357.7
1981-82 1860.07 401.4 3.00 329.7 1269 325.4 813 381.7
1982-83 2115.00 456.4 3.33 365.9 1322 339.0 892 418.8
1983-84 2183.80 471.3 3.80 417.6 1481 379.7 991 465.3
1984-85 2359.00 509.1 4.00 439.6 1644 421.5 1048 492.0
1985-86 2768.60 597.5 4.41 484.6 1714 439.5 1098 515.5
1986-87 3570.70 770.5 4.90 538.5 1786 457.9 1116 523.9
1987-88 4242.40 915.5 5.10 560.4 1720 441.0 1112 522.1
1988-89 4220.40 910.7 5.36 589.0 1778 455.9 1117 524.4
1989-90 5186.60 1119.2 5.71 626.9 1905 488.5 1145 537.6
1990-91 5104.50 1101.5 6.00 659.3 2015 516.7 1220 572.8
1991-92 5543.20 1196.2 6.22 683.5 2069 530.5 1262 592.5
1992-93 6144.20 1325.9 6.39 702.2 2072 531.3 1199 562.9
1993-94 6343.90 1369.0 6.69 735.2 2179 558.7 1199 562.9
1994-95 5979.90 1290.4 6.84 751.6 2265 580.8 1285 603.3
1995-96 5734.80 1237.5 7.00 769.2 2185 560.3 1263 593.0
1996-97 6347.00 1369.7 7.25 796.7 2159 553.6 1208 567.1
1997-98 6049.30 1305.4 7.35 807.7 2281 584.9 1314 616.9
1998-99 7531.30 1625.2 7.45 818.7 2519 645.9 1375 645.5
1999-00 8233.10 1776.7 7.55 829.7 2604 667.7 1447 679.3
2000-01 5534.30 1194.3 7.88 865.9 2612 669.7 1313 616.4
2001-02 5451.90 1176.5 7.75 851.6 2487 637.7 1407 660.6
2002-03 5818.50 1255.6 8.59 944.0 2530 648.7 1441 676.5
2003-04 6242.90 1347.2 8.56 940.7 2614 670.3 1543 724.4
2004-05 6468.30 1395.8 8.80 967.0 2646 678.5 1560 732.4
2005-06 7313.85 1578.3 9.05 994.5 2647 678.7 1687 792.0
2006-07 8229.49 1775.9 9.52 1046.2 2621 672.1 1691 793.9
2007-08 10022.20 2162.8 9.71 1067.0 2609 669.0 1695 795.8
2008-09 9325.42 2012.4 9.96 1094.5 2735 701.3 1766 829.1
2009-10 10469.30 2259.2 10.65 1170.3 2802 718.5 1787 839.0
2010-11 10116.90 2183.2 11.42 1254.9 2831 725.9 1787 839.0
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IMPACT ASSESSMENT OF MINERAL MIXTURE
SUPPLEMENT TO DAIRY ANIMALS IN HARYANA

A.K. Chauhan*, B.S.Chandel* and Jag Narayan Yadav#

ABSTRACT

The study was conducted in five villages of Karnal district selecting 50 milk
producing households feeding mineral mixture supplement continuously
from the last one year to their animals and 50 milk producing households
not feeding mineral mixture supplement to their animals. It has been observed
that the average milk yield difference between adopter and non-adopter
farmers was 15.86 and 15.81 per cent in crossbred and buffalo, respectively.
Further, the milk yield of the animal’s given mineral mixture was observed
significantly higher.  The wet-dry ratio was found to be 71 and 69 per cent
on adopter and non-adopter households respectively. The profit from sale of
milk was higher for adopters than non-adopters per milching. The incidence
of repeat breeding, retention of placenta and torsion of uterus was higher in
the case of adopters than non-adopters. The total annual employment
generation was observed to be higher in the case of adopters as comaperd to
non-adopter households. This showed that adoption of mineral supplement
led to lower cost of milk production and increase in employment.

Key words: Adopters, mineral supplement, wet-dry ratio, repeat breeding
JEL Classification: Q00, Q12, Q19

*DESM Division, National Dairy Research Institute,
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INTRODUCTION
Implementation of dairy development

programmes and improvement of dairy farming
technologies have increased milk production
of India from 17 million tonnes in 1950-51 to
127.3 million tonnes in 2011-12. The per capita
daily availability of milk has reached 281 grams
in 2011 (BAHS, 2012), which was close to the
minimum nutritional requirement of  282 grams
as recommended by the WHO. The high
income elasticity of demand for milk and milk
products make the dairy sector vibrant and
dynamic in nature. Driven by steady
population growth and rising income, milk
consumption continues to rise in India.
Consequently, the demand for milk is expected
to increase  to 191 million tonnes by 2020. To

reach the 191 million tonnes of demand, the
growth of milk need to be increased
approximately at 4 percent. Milk production
grew at the rate of 4.22 per cent during 2000-01
to 2010-11 (BAHS, 2012), which is appreciated
as against the increasing milk production at
the rate of one percent per annum at the
international level. To cope up the increase in
human population, the milk production is
required to increase continuously and there is
a need to adopt the new technologies of dairy
farming by the dairy farmers. Through the
impact analysis of dairy farming technologies,
the farmers can be appraised about benefits of
improved technologies. Similarly, mineral
mixture supplementation has been
recommended for  better productive and
reproductive efficiency in dairy animals and
ultimately determine the income of the dairy
farmers. Majority of the milk (70 per cent) in
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India is produced by the resource poor farmers
who ownwd 2-3 milch animals.

 The poor resource condition under small
and landless dairy production system and poor
nutrition management under these conditions
often results in deficiency of nutrition (energy,
protein and minerals) in high yielding dairy
cows and buffaloes. Thereby, the  milk
producers unable to obtain potential milk yield.
The screening of the feed and blood samples
at the farmers’ field has revealed that there was
a deficiency of protein, calcium, phosphorus
and zinc. Therefore, the present investigation
was undertaken to study the impact of
technology on productive efficiency and
reproductive problems, cost of milk production,
income and employment of the farmers and to
identify the constraints in adoption of
technology in the study area.

DATA AND METHODOLOGY
The present study was conducted in Karnal

district of Haryana. The mineral mixture
supplementation was promoted in villages of
Karnal by National Dairy Research Institute
under National Agriculture Technology Project.
All the five villages where the technology is
still being continued by the dairy farmers were
selected for the study. The selected villages
were Goargarh and Gumto in the Indri block,
and  Churni, Samora and Bibi Jattan in the
Karnal block. All the dairy farmers feeding
mineral mixture regularly from the last one year
were selected. Thus, 50 dairy farmers
comprising of 27 resource poor farmers
(includes landless, marginal and small farmers),
15 semi-medium farmers, seven medium farmers
and one large farmers were found feeding
mineral mixture regularly to their animals. An
equal number of dairy farmers (50) not adopting
mineral mixture supplementation includes 30
resource poor farmers, 12 semi-medium, seven
medium and one large farmer but have similar
socio-economic background were selected from
the same villages as control group. These
households were referred as adopter and non-
adopters respectively.
The data

The primary data on different variables
required for  the study on the detailed

questionnaire prepared for the purpose were
collected from the adopters and non-adopter’s
households for 2009.
Impact Assessment Measurement

The impact assessment indicators vary with
technology, level of assessment and at level of
adoption, that is, farm, regional and national
levels. At the farm level, benefits of technology
accrue to the direct beneficiaries or adopter of
the technologies (Joshi, 2013). The farm level
indicators suggested by Joshi included
efficiency indicators like income augmentation
and unit cost reduction, poverty reduction,
yield improvements, productivity parameters,
etc. In the present study, direct benefits at the
farm level by adopting the mineral mixture
technology were measured by using tabular
analysis. Similar, method for impact analysis
was also used by Chauhan and Kundu (2005),
Uddin et al. (2013) and Rishikanta (2012) also.
The Technology
Treatment

Farmers practice of feeding daily limited
greens plus straw and single or two ingredients
of concentrate plus mineral supplement @50-
60 gram per animal.
Mineral mixture ingredients

Vest Pharma Private Limited CALFOS
(Manufacturers of mineral mixture)

Micro fined and balanced calcium
Phosphorus, Vitamin A and D3
Recommended dose 50-100 gram per animal

daily

RESULTS AND DISCUSSION
Milk Yield

 Average milk yield of lactating animals was
calculated for adopter and non-adopter of
mineral mixture supplementation and is given
in Table 1. It could be observed from Table 1
that the average milk yield of crossbred and
buffalo was approximately 16 per cent higher
in animals fed mineral mixtures. The milk yield
was 12.34 and 8.35 liters per day for crossbred
and buffalo, respectively of adopter farmers.
In the case of non- adopter farmers, average
milk yield was 10.65 and 7.21 liters per day for
crossbred and buffalo, respectively. The
average milk yield difference between adopter
and non-adopter farmers was 1.69 (15.86 per
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cent) and 1.14 liters (15.81 per cent) in crossbred
and buffalo, respectively. The difference in milk
yield of crossbred cows and buffaloes reared
by adopters and non-adopters was also tested
by applying Z-test and found significant.
Wet-Dry Ratio

High wet-dry ratio is an important indicator
of assessing the performance of a dairy herd.
The study found that the regular mineral
mixture supplementation improved the overall
wet-dry ratio of the herd. As evident from Table
2, overall wet-dry ratio was 71.0:28.80 per cent
among milch animals of adopter household
while it was 68.71:31.29 per cent among milch
animals of non-adopter households.

Wet-dry ratio was found better in the case
of crossbred cow while comparing with buffalo
on both adopter and non-adopter households.
It was 71.20 per cent on adopter households
and 68.71 per cent on non-adopter households.
Maintenance cost of Lactating Animals

The maintenance cost of the animals on
adopter and non-adopter households has been

worked out per day and presented in Table 3.
The total feed cost was comprised of green
fodder, dry fodder, concentrate and mineral
mixture.  It constituted the most important items
accounting for 79.71 and 74.51 per cent of the
total maintenance cost in crossbred cow in
adopter  and non-adopter  households,
respectively. In the case of buffalo, the feed
cost accounted for 78.18 and 74.28 per cent on
adopter  and non-adopter  households,
respectively.  The total maintenance cost of

Table 1: Milk yield of Lactating Animals
among adopter and non-adopters of mineral
mixture supplementation

(Litre/day)
Particulars Crossbred Buffalo
Adiopter 12.34 8.35
Non-adopter 10.65 7.21
Difference in yield 1.69**

(0.57)
1.14**
(0.249)

Z value 2.965 4.595
**P< 0.01, Figures in parenthesis indicate standard error

Table 2: Wet-dry ratio of milch animals maintained by the sample households

Breed Milch animals  (No.) M ilking
stage

Adopter Non-Adopter
Adopter Non-Adopter

Local cow 5 9 In milk 100.00 78.00
Dry - 22.00

Crossbred cow 63 36 In milk 71.00 69.00
Dry 29.00 31.00

Buffalo 116 102 In milk 70.00 68.00
Dry 30.00 32.00

Overall Wet-dry ratio 131: 53 101: 46
Percent of wet 71.20 68.71
Percent of dry 28.80 31.29

Table 3: Maintenance cost of lactating
animals

(`/day/animal)
Items of cost Adopter Non-Adopter

Crossbred
cow

Buffalo Crossbred
cow

Buffalo

Green fodder 24.37
(22.12)

21.33
(22.53)

20.31
(21.09)

19.85
(22.05)

Dry fodder 19.76
(17.93)

17.38
(18.36)

18.01
(18.70)

16.12
(17.91)

Concentrate 37.98
(34.47)

30.63
(32.35)

33.44
(34.72)

30.89
(34.32)

Mineral
mixture

5.72
(5.19)

4.68
(4.93)

- -

Labour
charges

17.88
(16.23)

16.50
(17.43)

19.19
 (19.93)

18.05
(20.05)

Miscellaneous 1.68
(1.52)

1.62
(1.71)

1.79
(1.86)

1.69
(1.88)

Depreciation
and interest on
fixed capital

2.80
(2.54)

2.54
(2.68)

3.57
 (3.70)

3.41
(3.79)

Total cost 110.19
(100)

94.68
(100)

96.31
(100)

90.01
(100)
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crossbred cow was ̀ 110.19 and `96.31 per day
per animal in case of adopter and non-adopter
farmers, respectively. In the case of buffalo,
total maintenance cost of lactating animal was
`94.68 and  `90.01 per day for adopter and
non-adopter  farmers, respectively. The
maintenance cost was lower among adopters
because of less fixed and labour costs.
Cost and Returns from Milk Production

The higher milk yield of the animals
maintained by the adopter households has
resulted into higher gross returns and profit to
them. The perusal of Table 4 revealed that the
profit from sale of milk per crossbred cow was
about 20.83 per cent higher for adopters as
compared to non-adopters. In the case of
buffalo, it was higher by 32 per cent. The
absolute gross return per crossbred cow per
day was the highesr on adopter households
`175.85 as compared to the non-adopter
households (`150.70). In the case of buffalo,
on an average gross return from the sale of
milk per  day were highest on adopter
households  followed by non-adopter
households.

The gross return per crossbred cow per day
was relatively higher on adopter household,
because the milk yield per day was highesr on
adopter households than that of non-adopter
households. On an average the profit of milk
production per lactating crossbred cow per day
was higher on adopter households (`67.11) as
compared to the non-adopter household
(`55.54).

In the case of buffalo, the net profit per day
was `46.85 and `31.81on adopter  and non-
adopter household respectively.

Table 4: Cost and Returns from M ilk Production
(`Animal-1)

Particulars Adopter Non-Adopter
Crossbred cow Buffalo Crossbred cow Buffalo

Total cost 110.19 94.68 96.31 90.01
Dung value 1.45 1.25 1.15 1.05
Net cost 108.74 93.43 95.16 88.96
Milk yield (litre) 12.34 8.35 10.65 7.21
Price of milk 14.25 16.80 14.15 16.75
Gross return 175.85 140.28 150.70 120.77
Net return 67.11 46.85 55.54 31.81
Cost of milk production (`l-1) 8.93 11.34 9.04 12.48

Table 5: Human labour employment
(Man hours/household/annum)

Particulars Adopter Non-Adopter
Male 168

(40.98)
105

(37.37)
Female 192

(46.83)
137

(48.75)
Children 50

(12.19)
39

(13.88)
Total 401

(100)
281

(100)
Figures in parentheses indicate percentage of the total

Females were contributing more both in
terms of absolute man hours and percentage
shares in the total man hour work both in the
case of adopters and non adopters households
(Table 5).
Impact of Technology on Reproductive Order

The reproductive problems like repeat
breeding, retention of placenta and torsion of
uterus, were also lower among dairy animals of
those farmers who adopted mineral mixtures
technology.

Between adopters and non-adopters, the
incidence of repeat breeding was 5 and 30
percent, 3 and 20 percent of retention of

Human Labour Employment
Dairy farming is a labour intensive

enterprise. For performing different activities
of dairy farming, the requirement of labour is
met by the family and hired labour. The total
annual employment generation per household
was observed to be higher in the case of
adopter  households (401 man days) as
compared to the non-adopter households (281
man days).
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placenta, and one and 10 percent of torsion of
uterus, respectively (Table 6).
Constraints of the Adopter and Non-adopter
Households

For policy formulation it is important to
document the constraints of the dairy farmers
being faced by them. The major constraint
reported by 70 and 69 percent adopters and
non-adopter households was the absence of
milk cooperative societies (Table 7). Due to the
non-availability of milk cooperative societies,
the dairy farmers do not get the remunerative
price of their produce.

When the question was asked to the non-
adopters, why they were not feeding mineral
mixture to their animals, 70 per cent of the
households revealed that future generation is
not taking any interest in the dairy farming and
moreover, the shortage of labour has increased
the burden of labour on the females of the
households. This may be validated from the
Table 7, where the females were contributing

about 47 to 49 percent share in the total man
hour work.
CONCLUSIONS

The study pronounced that the milk yield
of the animals fed with mineral supplement was
significantly higher. The high wet-dry ratio was
an important positive indication of assessing
the performance of a dairy herd and which was
found nearly 71 and 69 per cent on adopter and
non-adopter households. The profit from sale
of milk per crossbred cow and buffalo was
higher for adopters than non-adopters. The
incidence of repeat breeding was 5 and 30
percent, retention of placenta was 3 and 20
percent and torsion of uterus was one and 10
percent in adopters and non-adopters
respectively. The total annual employment
generation was observed to be higher on
adopters as compared to non-adopter
households. The study concluded that the
adoption of mineral supplement led to lower
cost of milk production and increase in
employment. There is a scope to extend this
practice for uplifting the economy of the
farmers.
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Table 6: Impact of technology on reproductive
order

(Percentage)
Types of
reproductive order

Adopters Non adopters

Repeat breeding 5 30
Delay maturity 0 26
Retained Placenta 3 20
Torsion of uterus 1 10

Table 7: Constraints faced by adopter and
non-adopter households

(Percent)
Constraints Adopters Non-Adopters
Absence of milk
Co-operative
society

70 65

Hired labour is not
available

60 60

Future generation
is not taking
interest in dairy
farming

55 70

Increasing burden
of labour on
women

60 40
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ABSTRACT

The present study is an attempt to assess the financial and managerial
efficiency of Punjab Mandi Board in handling of fruits and vegetables. The
stratified random sampling technique was used to select the markets based
on volume of market arrivals.  The secondary data on various parameters
such as market arrivals, market fee, income, expenditure, etc were collected
from the headquarters of Punjab Mandi Board and the selected market
committees. The financial and managerial performance of the Mandi Board
and sample market committees was efficient. Among the market committees,
the large markets were performing more efficiently as compared to small
and medium markets.
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INTRODUCTION
The production of fruits and vegetables to

farmers is of vital importance as it provides
three to four times more cash income than
cereals per hectare of land (Thakur, 1978). The
production of vegetables being seasonal and
face tremendous uncertainties on several
counts. Vegetables are extremely perishable in
nature and, therefore, require speedy and
efficient marketing. If the marketing is not
efficient then it gives rise to various problems
to vegetable growers. High marketing cost,
quantitative and qualitative losses at various
stages, high level of price spread and
unpredictable behavior of prices are some of
the problems. Low marketed surplus, market
imperfections and poor infrastructural facilities
add to these problems (Joshi, 2010).

An efficient and organized marketing
system is necessary to enable producers to
realize a remunerative price for their produce
and will help to avoid their exploitation by
middlemen, commission agents and traders. To
help the farmers to realize better returns and
save them from exploitation in the markets, the
Royal Commission on Agriculture (1928)
recommended the regulation of markets in India.
Maharashtra was the first state to regulate the
agricultural markets in 1937 and other states
followed it. The Punjab State Agricultural
Marketing Board which is commonly known
as Punjab Mandi Board has been established
in 1939 and its scope was further enlarged in
1961. The markets in the state were regulated
by the Punjab Agricultural Produce Markets
Act. The role of the Punjab Mandi Board is to
guide, supervise and control the market
committees of the State for better and efficient
marketing of farm produce. Under the Markets
Act the market committees were set up to
supervise the functioning of the agricultural
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produce markets. The establishment of
regulated markets has helped in creating orderly
and transparent marketing conditions in
primary assembling markets. The performance
of regulated markets and market committees is
of mixed nature. Now, the question arises as
how far  these regulated markets have
financially and managerially toned up? Keeping
this in view, the present study was undertaken
to examine the financial and managerial
efficiency of Punjab Mandi Board and its market
committees in handling of fruits and vegetables.

METHODOLOGY
Selection of the market committees

The present study was conducted in Punjab
during 2011-12. There were 20 regulated
markets which were dealing with sale and
purchase of fruits and vegetables in Punjab. In
order to draw a representative sample these
regulated fruits and vegetables markets were
categorized into three categories namely small,
medium and large on the basis of market arrivals
of fruits and vegetables during the triennium
ending 2011-12 by using the Cumulative Cube
Root Frequency Method.

One market from each category relating to
fruits and vegetables was chosen at random
thus, making a total sample of three markets.
The detail is provided in Table 1.
Data collection

The secondary data on market arrivals,
market fees, income, expenditure, etc. were
collected from the headquarters of Punjab
Mandi Board, Chandigarh and from the offices
of the selected market committees. In addition
to this the information on the number of active
employees in each market was also obtained.
Analytical frame work

To study the financial and managerial
efficiency, the data were grouped into two
important parts. The first part pertained to the

financial efficiency which dealt with income and
expenditure on different heads. To examine
financial efficiency income-expenditure ratio
were worked out and thoroughly analysed.

The second part pertained to managerial
efficiency. In order to examine the managerial
efficiency, the parameters like market arrivals,
revenue collected and per employee arrival
handled in market were considered.
Income expenditure ratio

The income consists of the earnings from
the various sources like contributions, license
fee, recovery of loan, miscellaneous income,
interest on bank deposits, etc.

The expenditure is the spending of the
market on the various heads like establishment
expenses, contingencies recurring and non-
recurring, loans to employees, construction
works, etc.

nditureTotal expe
meTotal inco atio enditure rIncome exp 

Income per employee
To ascertain the managerial efficiency of market
committees’ income earned per employee by
the selected fruits and vegetables markets in
Punjab was estimated as under:

oyeeTotal empl
meTotal inco  employeeIncome per 

Arrival handled per employee
To ascertain the managerial efficiency of

selected market committee arrival handled by
per employees were worked out.

oyeeser of emplTotal numb
esd vegetabl fruits anArrival of

q)employee (ndled per Arrival ha

                      

The compound growth rates (CGRs) of the
total income, market fees and the market arrivals

Table 1: Selected market committees relating to fruits and vegetables in
Punjab
Market arrival
(Lakh q)

Markets category Sample District Sample market

Up to 8.59 Small Faridkot Jaitu
8.59  to 17.18 Medium Bathinda Rampura Phul
17.18  and above Large Ludhiana Ludhiana
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of the fruits and vegetables were worked by
using exponential model.
RESULTS AND DISCUSSION

The extent to which the Punjab Mandi
Board and its markets committees are
financially and managerially efficient was
captured through the following subheads.
Financial efficiency

Financial efficiency has been focused on
the income and expenditure on different heads.
The results relate to the financial efficiency of
Punjab Mandi Board and its selected market
committees.
Income and expenditure of the Punjab Mandi
Board

The income and expenditure of the Punjab
Mandi Board for the year 2006-07 to 2011-12
along with total market arrivals of various fruits
and vegetables is presented in Table 2. The
results revealed that overall average market
arrivals were estimated to be 315.92 lakh tonnes
which were handled by Punjab Mandi Board.
The highest figure came out to be 332.05 lakh
tonnes in 2009-10 and the lowest was 289.59
lakh tonnes in 2011-12. The compound growth
rate was 0.48 per cent per annum which was
statistically non-significant.

The results revealed that an overall average
of total income of Punjab Mandi Board was
estimated to be `33311 lakhs. The highest of
total income was estimated to be ̀ 42466 lakhs
in 2011-12. Whereas, lowest was ̀ 18159 lakhs

in 2006-07. The income of the Punjab Mandi
Board has increased at compound growth was
18.77 per  cent which was statistically
significant. An overall of total expenditure was
worked out to be `37116 lakhs. The highest
expenditure was estimated to be ̀ 56386 lakhs
in 2008-09 and lowest was ̀ 22990 lakhs in 2006-
07 respectively. During the study period the
compound growth rate for total expenditure was
estimated to be 8.15 per cent which was
statistically non-significant. It was noticed that
the overall average income per tonnes of total
market arrivals has been `105.53. The highest
income was estimated to be ̀ 146.64 per tonnes
in 2011-12 while, the lowest (`58.66 per tonnes)
was in 2006-07. This may be due to price rise or
market arrivals. The compound annual growth
rate of income was estimated to be 19.34 per
cent, which was statistically significant.

The results revealed that on an average
total expenditure of Punjab Mandi Board was
worked out to be ̀ 117.38 per tonne. The highest
of expenditure was estimated to be `173 per
tonnes in 2008-09. Likewise, lowest expenditure
was estimated to be ̀ 74.27 per tonnes in 2006-
07. This may be due to the development of new
market yards. The results further revealed that
the overall income expenditure ratio was
estimated 0.92. Whereas, the highest of income
expenditure ratio was estimated to be 1.34 in
2010-11 and lowest was 0.68 in 2008-09
respectively. The compound growth rate was

Table 2: Pattern of income and expenditure of Punjab Mandi Board
Year Total arrival

(00000't)
Total income

(` lakhs)
Total expenditure

(` lakhs)
Income

`t-1
Expenditure

`t-1
Income-

Expenditure ratio
Net income

`t-1

2006-07 309.56 18159 22990 58.66 74.27 0.79 -15.61
2007-08 311.43 22376 29162 71.85 93.64 0.77 -21.79
2008-09 325.93 38575 56386 118.35 173.00 0.68 -54.65
2009-10 332.05 37527 42728 113.02 128.68 0.88 -15.66
2010-11 326.96 40762 30426 124.67 93.06 1.34 31.61
2011-12 289.59 42466 41005 146.64 141.60 1.04 5.04
Overall average 315.92 33311 37116 105.53 117.38 0.92 -11.84
ACGRs (%) -0.48NS

(0.36)
18.77**

(3.67)
8.15NS

(0.98)
19.34**

(4.65)
8.68NS

(1.09)
9.87**

(1.98)
-

Source: The Punjab Mandi Board, Chandigarh.
t:  Tonnes.
 ** Significant at five percent level.
NS: Non-significant.
The figures in parentheses are calculated t-values.
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estimated to be 9.87 per cent, which was
statistically significant. It was found that net
loss was worked out to be ̀ 11.84 per tonnes at
the overall level. The loss is carried over to
next for its management. The net profit was
estimated to be `31.61 per tonnes in 2010-11.
On the other hand loss was estimated to be
`54.65 per tonnes during 2008-09. This clearly
shows the income exhibited growth of 18.77
per cent per annum over the period under
study. There was a significant growth in total
expenses of Punjab Mandi Board even though
the total market arrival have displayed erratic
pattern therefore the compound growth rate
came out to be non-significant statistically. The
income per tonnes of mandi shows significant
growth and expenditure per tonnes showed
erratic trend with non-significant growth
through time. The total income expenditure ratio
had increased over time but displayed erratic
trend. The fluctuation can be seen in net income
per tonnes of Mandi Board over the period with
average net loss of ̀ 11.84 per tonnes annually.
Income of the market committees

The pattern of income of the selected
markets of fruits and vegetables in Punjab for
the year 2001-02 to 2011-12 is presented in
Table 3. The results revealed that overall
average income was ̀ 403.71 lakhs and income
of the market committee had increased over time
in small market. The income was increased in
last nine years from ̀ 260.15 lakhs in 2001-02 to

`716.36 lakhs in 2009-10 in small market. The
income declined to ̀ 548.03 lakhs in 2010-11 and
again increased to ̀ 636.53 lakhs in 2011-12 in
small market. In the case of medium market
overall average income was estimated to be
`650.93 lakhs. The figures for medium market
committee were `352.78, `379.17, `435.32,
`486.85, `549.27, ̀ 585.53, ̀ 698.56, ̀ 811.60,
`958.13 lakhs from 2001-02 to 2009-10. The
income declined to ̀ 851.19 lakhs in 2010-11 and
again increased to ̀ 1051.84 lakhs in 2011-12 in
medium market.

The overall average income was `696.15
lakhs in the case of large market. The income of
the large market committee showed an
increasing trend from the selected starting year
till to the end year in large market. The figures
were `473.24, `527.60, `533.99, `555.15,
`618.34, ̀ 637.70, ̀ 657.05, ̀ 752.40, ̀ 905.54,
`938.87, `1057.81 lakhs from 2001-02 through
2011-12 in large market. This showed that these
markets had earned enough revenue over the
period of time.
Expenditure of the market committees

The pattern of expenditure of the selected
markets of fruits and vegetables in Punjab for
the year 2001-02 to 2011-12 is presented in
Table 3. The perusal of Table 3 shows that
overall average expenditure was ‘411.90 lakhs
and expenditure of the market committee
showed an erratic trend in small market. The
results pertaining to expenditure showed an

Table 3: Pattern of income in the selected markets of Punjab, 2001-12
(` lakhs)

Year Small Medium Large
Income expenditure Income expenditure Income expenditure

2001-02 260.15 275.93 352.78 333.99 473.24 502.01
2002-03 269.32 279.35 379.17 375.00 527.60 567.09
2003-04 278.48 282.76 435.32 454.94 533.99 519.51
2004-05 295.87 305.21 486.85 481.51 555.15 559.26
2005-06 301.35 318.98 549.27 499.38 618.34 522.93
2006-07 306.83 309.38 585.53 517.25 637.70 603.82
2007-08 322.27 342.96 698.56 738.88 657.05 684.71
2008-09 505.59 517.35 811.60 798.34 752.40 731.92
2009-10 716.36 694.78 958.13 953.59 905.54 857.84
2010-11 548.03 549.41 851.19 860.20 938.87 1006.58
2011-12 636.53 654.84 1051.84 1069.50 1057.81 1002.13
Average 403.71 411.90 650.93 643.87 696.15 687.07
Source: Records of the respective market committees.
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increasing trend in first five years from 2001-02
to 2005-06 in small market. The expenditure
declined to `309.38 in 2006-07 and again
showed increasing trend to ̀ 342.96, ̀ 517.35,
`694.78 lakhs in 2007-08 to 2009-10 in small
market. It was observed that expenditure
declined to `549.41 in 2010-11 and it again
increased to ‘654.84 lakhs in 2011-12 in small
market.

 In the case of medium market expenditure
showed an increasing trend from 2001-02 to
2009-10. It was noticed that expenditure of the
market committee declined to `860.20 lakhs in
2010-11 and again increased to ̀ 1069.50 lakhs
in 2011-12 in medium market. The overall
average expenditure was `643.87 lakhs in
medium market. The overall average
expenditure was in the case of large market
committee `687.07 lakhs and expenditure of
market committee showed an erratic trend. It
was noticed that expenditure was increased to
`502.01 in 2001-02 and ̀ 567.09 lakhs in 2002-03
in large market.

It was observed that expenditure declined
to `519.51 in 2003-04 then increased to ̀ 559.26
in 2004-05 and again decrease to ̀ 522.93 lakhs
in 2005-06. It was noticed that expenditure in
large market committee showed an increasing
trend to `603.82, `684.71, `731.92, `857.84,
`1006.58 lakhs from 2006-07 through 2010-11
but declined to ̀ 1002.13 lakhs in 2011-12. This
shows expenditure of market committees had
increased with an erratic trend over time. The
expenditure was lower in small market as
compared to medium and large market.
Income and expenditure ratios of the market
committees

The income and expenditure ratios of the
selected markets of fruits and vegetables in
Punjab for the year 2001-02 to 2011-12 are
presented in Table 4. The income expenditure
ratios of the selected markets showed an erratic
trend over time.  It was noticed that the income
expenditure ratio had been less than one in
small market which means that in small market
expenditure was more than its income and
market committee was suffering a loss.

In medium market the average income
expenditure ratio was estimated to be 1.02 which
means that in the last 11 years market committee

had gained and working efficiently. In the case
of large market the average income expenditure
ratio was calculated to be 1.01 which means
that in the last 11 years market committee had
been in profit.

This clearly shows that the income
expenditure ratio was lower in small market as
compared to medium and large markets. This
means that pace of spending money was higher
than income. The money was spent on
construction works and various other
miscellaneous activities in order to develop
more infrastructural facilities for the smooth
running of the market. From the above
discussion it also seems that medium and large
market was financially more efficient as
compared to small market.
Managerial Efficiency

This section deals with the managerial
efficiency of the market committees. The
managerial efficiency was assessed by
considering the parameters like market arrivals,
revenue collected and per employee arrival
handled in market.
Market arrivals

The market arrivals of fruits and vegetables
in sample markets of Punjab for the year 2002-
03 to 2011-12 are presented in Table 5. It is
evident from Table 5 that in the first three years
the arrivals showed a decreasing trend in small
market. The figure for the market arrivals were

Table 4: Income and expenditure ratios of
the selected  markets in Punjab, 2001-02 to
2011-12

(` lakhs)
Year Market category

Small Medium Large

2001-02 0.94 1.06 0.94
2002-03 0.96 1.01 0.93
2003-04 0.98 0.96 1.03
2004-05 0.97 1.01 0.99
2005-06 0.94 1.10 1.18
2006-07 0.99 1.13 1.05
2007-08 0.94 0.95 0.96
2008-09 0.98 1.02 1.03
2009-10 1.04 1.00 1.06
2010-11 0.99 0.99 0.93
2011-12 0.97 0.98 1.06
Average 0.97 1.02 1.01
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51.48, 51.17, 50.25 and 61.51 metric tonnes in
2002-03 to 2005-06 in small market. The market
arrivals declined to 38.96 metric tonnes in 2006-
07 in small market. The next two years the
market arrivals increased to 50.68 to 70.30 metric
tonnes but again it declined till year 2011-12.
The figures for the market arrivals in small
market were 54.69, 35.86 and 27.39 metric tonnes
from year 2009-10 to 2011-12. The results
revealed that the market arrivals were not of
uniform throughout; it exhibited an erratic trend
in the small market.  The market arrivals in small
market declined at compound growth rate of
4.2 per cent annually which was non-significant
statistically.

The market arrivals for the year 2002-03 were
88.40 metric tonnes in medium market. The
market arrivals exhibited a decreasing trend and
touched 60.51 metric tonnes in 2003-04. It was
observed that from the year 2004-05 to 2010-11
the market arrivals showed an increasing trend
in medium market. The figure for the market
arrivals were 83.66, 106.81, 121.07, 106.99, 125.48,
143.01 and 155.09 metric tonnes from year 2004-
05 to 2010-11 respectively. The market arrivals
declined to 133.70 metric tonnes in 2011-12 in
this market. The growth rate was 8.43 per cent
per annum in medium market which was
statistically significant.  In the case of large
market, the market arrival depicted an increasing

trend which was 3337.11 in 2002-03 and 3374.09
metric tonnes in 2003-04. The same were
decreased to 3148.09 metric tonnes in 2004-05.
The figures for the market arrivals in large
market were 3602.86, 3131.99, 3140.13, 3095.22
and 3035.68 metric tonnes from year 2005-06 to
2009-10, which displayed an erratic trend. The
market arrivals increased to 3292.81 and 3577.17
metric tonnes in 2010-11 and 2011-12
respectively. The market arrivals declined at the
compound growth rate was 0.11 per cent per
annum which was statistically non-significant.
This clearly indicates that fluctuations were
observed in market arrivals of fruits and
vegetables in the sample markets. The market
arrival was higher in medium and large market
as compared to small market but growth rate
were positive and also significant in medium
market and the growth rate were negative and
non- significant in the case of small and large
market.
Income earned per employee of market
committees

The income earned per employee by the
selected market committees in Punjab for the
year 2001-02 to 2011-12 is presented in Table 6.
The perusal of Table 6 shows that income
earned per employee showed an increasing
trend in small market from 2001-02 to 2009-10.
The figures were estimated to be ̀ 8.13, ̀ 8.42,
`8.70, ̀ 9.25, ̀ 9.42, ̀ 9.59, ̀ 10.07, ̀ 15.80 and
`22.39 lakh per employee respectively. It was
found that income earned per employee
decreased to ̀ 17.13 lakh in 2010-11 and it again
increased to `19.89 lakh in 2011-12.

The compound annual growth rate was
worked out to be 10.81 per cent, which shows
that there had been a significant improvement
in incomes of small markets. In the case of
medium market the income earned by per
employee showed an increasing trend from
2001-02 to 2009-10. The figures came out to be
`8.20, `8.82, ̀ 10.12, ̀ 11.32, ̀ 12.77, ̀ 13.62,
`16.25, `18.87 and `22.28 lakh per employee
respectively. It was noticed that income earned
decreased to ‘19.80 lakh per employee in 2010-
11 but again increased to `24.46 lakh per
employee in 2011-12. The compound growth
rate was estimated to be 11.86 per cent per
annum, which was statistically significant in

Table 5: M arke t arrivals of fruits and
vegetables in sample markets of Punjab,
2002-03 to 2011-12

(Metric tonnes)
Year Small Medium Large
2002-03 51.48 88.40 3337.11
2003-04 51.17 60.51 3374.09
2004-05 50.25 83.66 3148.09
2005-06 61.51 106.81 3602.86
2006-07 38.96 121.07 3131.99
2007-08 50.68 106.99 3140.13
2008-09 70.30 125.48 3095.22
2009-10 54.69 143.01 3035.68
2010-11 35.86 155.09 3292.81
2011-12 27.39 133.70 3577.17
ACGRs (%) -4.20NS

(1.55)
8.43*

(4.57)
-0.11NS

(0.16)
Source:  Records of the respective Market Committees.
* Significant at one percent level,
 NS: Non significant.
The figures in parentheses are calculated t-value.
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medium market. In the case of large market the
income earned from per employee showed an
increasing trend during the period under
reference. The figures for the large market were
estimated to be ̀ 10.07, ̀ 11.23, ̀ 11.36, ̀ 11.81,
`13.16, `13.57, `13.98, `16.01, `19.27 and
`22.51 lakh per employee respectively. The
income earned by per employee increased at
compound growth rate 8.11 percent annually
which was statistically significant.

The results revealed that the growth rates
were positive in the selected markets and also
significant statistically. This showed that these
markets had earned enough revenue over the
period of time.
Total number of employees and market
arrivals

 The total number of employees and the
market arrival of fruits and vegetables in the
selected markets of Punjab in 2011-12 are
presented in Table 7. The perusal of Table 7
indicates that the total number of employees in
small fruits and vegetables market was 32 in
2011-12.

Further, the total amount of arrival was 27.39
thousand quintals and per employee arrival
handled was 0.86 thousand quintals
respectively. In medium fruits and vegetables

market the total employees were 43 in 2011-12.
Whereas, the total amount of arrivals was 133.70
and per employee arrival handled was 3.11
thousand quintals respectively. In the case of
large market the market arrivals of fruits and
vegetables were 3577.17 thousand quintals and
the total numbers of employees were 47 in 2011-
12. The results further revealed that the total
arrival handled was 76.11 thousand quintal per
employee. This clearly shows that large market
employed larger number of employees than
other markets. The small market had employed
larger employees based per arrival of fruits and
vegetables.  Larger quantity of fruits and

Table 6: Income earned per employee by the selected fruits and vegetables markets in
Punjab, 2001-02 to 2011-12

(` Lakhs)
Year Small market Medium market Large market

Total income Income per
employee

Total
income

Income per
employee

Total income Income per
employee

2001-02 260.15 8.13 352.78 8.20 473.24 10.07
2002-03 269.32 8.42 379.17 8.82 527.60 11.23
2003-04 278.48 8.70 435.32 10.12 533.99 11.36
2004-05 295.87 9.25 486.85 11.32 555.15 11.81
2005-06 301.35 9.42 549.27 12.77 618.34 13.16
2006-07 306.83 9.59 585.53 13.62 637.70 13.57
2007-08 322.27 10.07 698.56 16.25 657.05 13.98
2008-09 505.59 15.80 811.60 18.87 752.40 16.01
2009-10 716.36 22.39 958.13 22.28 905.54 19.27
2010-11 548.03 17.13 851.19 19.80 938.87 19.98
2011-12 636.53 19.89 1051.84 24.46 1057.81 22.51
ACGRs (%) 10.81*

(5.88)
10.81*
(5.88)

10.81*
(5.88)

11.86*
(18.16)

8.11*
(13.40)

8.11*
(13.38)

Source: Records of the respective market committees.
* Significant at one percent level
The figures shown in brackets are calculated t-value.

Table 7: The total number of employees and
the arrival of fruits and vegetables in the
selected markets of Punjab, 2011-12

('000q)
Markets Jaitu Rampura Ludhiana
Total number of
employees

32 43 47

Arrival of fruits and
vegetables

27.39 133.70 3577.17

Arrival handled per
employees

0.86 3.11 76.11

Source: Records of the respective market committees,
Total employees = Total number of Mandi Supervisors, Auction
recorders, Superintendent,   Accountant, Clerks, Peons, Watchmen and
Sweeper.
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vegetables arrived in large market and also per
employees arrival handled were higher in the
case of large market as compared to medium
and small markets.
CONCLUSIONS

The financial efficiency has been focused
on the income and expenditure on different
heads. There was significant growth of total
income at the rate of 18.77 per cent per annum
over the period under study. There was a
significant growth in total expenses of Punjab
Mandi Board but the market arrival have
displayed erratic pattern therefore the
compound growth rate came out to be non-
significant statistically. The income per tonnes
of Mandi Board shows significant growth and
expenditure per tonnes showed erratic trend
with non-significant growth through time. The
total income expenditure ratio had increased
over time but displayed erratic trend. No doubt,
all the market have shown improvement in all
spheres over the period of time but the large
markets were found to be managerially more
efficient as compared to small and medium
markets. The annual compound growth rates
for the market arrivals of small, medium and
large markets were -4.20, 8.43 and -0.11 per cent
respectively. The revenue per employee in all
the market committees has increased over the
period of time. The growth rates were 10.81,
11.86 and 8.11 in small, medium and large
markets which were positive and significant.
This shows that these markets had earned
enough revenue over the period of time. Even
the arrival handled by per employee was higher

in the case of large market. This clearly showed
that the large market was better managed which
in turn helped to achieve higher marketing
efficiency.
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A STUDY INTO THE FACTORS AFFECTING SUICIDES
AMONG WEAVERS IN ANDHRA PRADESH

Gundeti Ramesh*

ABSTRACT

This paper mainly highlights the reasons for suicides among the handloom
and power loom weavers in Karimnagar district in Andhra Pradesh. The
study mainly pointed out the fact that there was uncertainty in weaving
industry and weavers employment security, low wage rate, long working
hours, ignoring the labor social security measures  and poor living conditions
were the main reasons for weavers suicides in Andhra Pradesh. The study
envisaged that there is a need of weaver appropriate policy to improve the
socio-economic conditions of backward Andhra Pradesh weavers in order
to check the suicides.

Key words: Wage rates, power looms, socio-economic characteristics
JEL Classification: A14, D31, K13, P36, P46

INTRODUCTION
Weaving sector is an important cottage

industry in India and an age old profession.
Weaving is considered almost an art form,
considering deployment of skills and
knowledge.  The changes in the society in the
last 100 years, there have been growth of
mechanized textile production across the world,
principally driven by Industrial Revolution and
by Western countries. Gradually, due to
competition and for other reasons, handloom
has lost much of its markets, and is almost non-
existent in most countries.

Despite the significant position enjoyed by
this sector, it is vested with a series of problems
which ultimately culminated in starvation and
suicide deaths of weavers in India. “An
oligopolistic market, fluctuating market
conditions, inadequate modernization and the
subordinate status of hired workers have
contributed to the poor living conditions of
workers in Sircilla, a power loom centre of
Andhra Pradesh (Galab and Revathi, 2009).

It was noticed that the most of the weavers
living in poor conditions like food insecurity,
malnutrition, anemia and other health related
problems such as tuberculosis, asthama and
gynecological illnesses among women,
homelessness and a high dropout rate among
children, increased dependency on micro
finance were some of the issues that have
characterized the multiple deprivations among
the workers.

However, in Karimnagar district, majority
of handloom and power loom weavers were
facing manifold problems like poverty, low
standards of living, hunger, poor health,
malnutrition, illiteracy, diseases, and poor
sanitation, housing, and communication and
infrastructure facilities.

These reasons were growing indebtedness,
increasing risk, price uncertainty and low
income levels are ultimately leading to
frustration and force them to commit suicides
among the weavers to end their lives as they
were unable to provide a square meal for the
members of their families. However, the main
objectives of the study were to examine the
suicides among the weavers in Karimnagar
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district .The specific objectives of the study
were:

i. to analyze the socio-economic
characteristics of handloom and power
loom weaving households in Andhra
Pradesh,

ii. to assess the impact of mechanization on
living conditions of selected weaving
categories,

iii. to study the reasons for suicides of the
weavers,

iv. to examine the problems and prospects of
Handloom and Power loom weavers and

v. to suggest measures to improve  the
performance of handloom and power loom
weavers in Andhra Pradesh.

DATA  AND METHODOLOGY
Sample Design: Selective, stratified and
repetitive sampling techniques were followed
in selecting samples from the live segments in
the weaving industry namely weavers in co-
operative societies, weavers in Khadhi Village
Industry Commission (KVIC’s) power loom
weaver workers, independent and master
weavers. As such 60 each handloom weavers
from co-operative society, handloom weavers
of Khadhi Village Industries Commission,
power loom weaver workers, independent
power loom weavers and power loom master
weavers were selected randomly.The total
sample consisted of 300 respondents have
been selected randomly of the year 2012-13 in
Karimnagar district.
Data: The requisite data pertaining to present
income, revenue generated, expenditure, debt,
reason for indebtedness, sources of credit,
health conditions, problem of addiction to
alcohol, problems faced by the weavers, etc.
were collected on a well structured schedule
through personal interview method.
Data Analysis: The data were analysed by
using simple statistical tools like percentages
and averages.

RESULTS AND DISCUSSION
Siricilla Profile

Sirsilla or Sircilla is a town as well as a
municipality, which is located on the banks of

Manair (also spelled as Maneru) river in
Karimnagar district of the Indian state of
Andhra Pradesh. The name Sircilla is derived
from sirishala (meaning centre of wealth). It
is known for its textile industries, power loom
business. Nearly 80 percent of the people are
employed as weavers, or textile dyeing, warpin
workers. Thread material made up of Polyester
and cotton is the raw products used in the
weaving.
Weavers Profile

Karimnagar District of Telangana region of
Andhra Pradesh has the highest number of
power looms (35000 power looms) against the
state power looms 70,000. Karimnagar District
has always been a major producer of handloom
textiles. Sircilla town is a major power loom
weaving centre in Karimnagar District. In terms
of power loom industries. Sircilla town is well
known next only to Sholapur. There are 150
dying units, 100 polyester warping units and
23 cotton sizing units are aliened sector of
power loom industry. In these power loom and
aliened sector generating more than 30
thousand employment. Out of 30,000 power
looms 20,000 power loom are producing
polyester and 10,000 looms are producing
cotton fabrics registered with the annual worth
of nearly `362 crores. These finishing cloths
exported to Tamil Nadu, Chhattisgarh, Madhya
Pradesh and Maharashtra. According to one
estimate, out of 60 registered co-operative
societies, 36 weaving co-operative societies
were presently functioning, out of 7535
registered looms 5235 handloom were in co-
operative sector and 2300 are outside the co-
operative fold (Anonymous, 2012). Under the
Khadi Village Industries Commission, there
were two khadhi village societies. Nearly 2000
handloom workers are performing as a
handloom weavers in khadhi village industries
sector.  Generally, on the basis of nature of work
and working conditions weavers can be
classified into five categories such as master
weavers in power loom sector, independent
weavers, power loom weaver workers,
handloom weavers in co-operative societies
and handloom weavers in Khadhi Village
Industries Commission.
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in mid 1980s. The number of handlooms
decreased from 15230 in 1970 to 200 handlooms
in 2009.

In the case of power looms, the operations
of the first set of four power looms were started
in 1960. By 1970 there were about 2000 looms
which rose to 30000 power looms by 2009. In
Textile Park, Sircilla adopted modern shuttle less
looms in 2008. There were 238 shuttles less
modern looms were installed by 2009.
Income Pattern

The information with regard to earnings of
the weavers have been shown in Table 2. It can
be seen from Table 2 that 43.44 percent weavers
who belong to handloom weavers in co-
operative societies, 38.33 percent weavers who
belong Khadhi  26.67 percent weavers who
belong to power loom workers could earn less
than ̀ 2000 per month. Similarly, 24.33 per cent

Table 2: Present income and expenditure of the respondent per month in Andhra Pradesh
(Percent)

Particulars Handloom weavers
working in co-

operative societies
(n1=49)

Khadi Handloom
Weavers
(n2=51)

Power loom
workers
(n3=59)

Independent
power loom

weavers
(n4=43)

Master
weavers
(n5=24)

Total
(n =226)

Income (`)
1000-2000 43.33 38.33 26.67 - - 21.67
2001-3000 38.33 35.00 48.33 - - 24.33
3001-4000 13.33 18.33 18.33 38.33 10.00 19.67
4001-5000 5.00 8.33 6.67 46.67 20.00 17.33
5001-6000 - - - 15.00 5.00 4.00
6001-7000 - - - - 16.67 3.33
7001-8000 - - - - 10.00 2.00
8001-9000 - - - - 11.67 2.33
9001-10000 - - - - 8.33 1.67
Above 10000 - - - - 18.33 3.67
Total 100.00 100.00 100.00 100.00 100.00 100.00
Expenditure (`)

2000-3000 18.33 13.33 10.00 - - 8.33
3001-4000 36.67 33.33 30.00 33.33 - 26.67
4001-5000 30.00 35.00 41.67 56.67 11.67 35.00
5001-6000 15.00 18.33 18.33 10.00 10.00 14.33
6001-7000 - - - - 18.33 3.67
7001-8000 - - - - 23.33 4.67
8001-9000 - - - - 10.00 2.00
9001-10000 - - - - 8.33 1.67
10001-11000 - - - - 11.67 2.33
110001-12000 - - - - 6.67 1.33
Total 100.00 100.00 100.00 100.00 100.00 100.00

Mechanization of Handloom Sector
The perusal of Table 1 depicts the growth

of power loom sector in Sircilla town as always
been a major producer of power loom and
handloom products. There were 15000
handlooms in 1960, which rose to 15230
handlooms by 1970. Weaver’s bad time started

Table 1: Mechanization process in Sircilla in
Andhra Pradesh
Year Number of

handlooms
Number of Power

looms
1960 15000 4
1970 15230 2000
1980 11230 6000
1997 600 14000
2008 320 30000
2013 200 31000*

*Including 238 Shuttle less modern looms
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of selected weavers could earn in the range of
`2000-`3000 per month and 29.64 per cent of
selected weavers could earn in the range of `
3001-4000 at the overall level.

It is found that in Siricilla power loom
workers work in two shifts, with 12 hours per
shift. One worker is employed in a shift for 6
looms in the case of polyester (texo) and 4 looms
in case of cotton. Each polyester loom produces
30 meters and six looms in a shift produces 180
meters. At the rate of ̀ 0.60 per meter a worker
on polyester looms earns ̀ 108 in a shift. In the
case of cotton cloth, the rate paid is higher at
`0.90 but the per loom production is less at
around 20 to 25 meters of cloth which would
fetch a daily wage between `75 and `93.

The study depicts that the most of the
handloom, power loom weaver’s income levels
was lower as compared with the independent
and master weavers. The master weavers and
independent weaver’s income depend on
number of handling looms, variety of the
product and market conditions in the economy.
It is observed that independent and maser
weaver’s economic conditions are substantially
increased than the handloom and power loom
workers. Therefore, the mechanization will help
in multiplying income of master  and
independent weavers by the exploiting the
labor. It is observed in power looms that
workers work on eight looms continuously
which has been found too stressful for the
workers. Generally, workers aged below 50
years and in good physical condition are the

only ones who can withstand such painstaking
work. Moreover, workers can work at high
capacity for 10 years after which they are burnt
out and remain prone to occupational hazards
which result in tuberculosis, asthma orthopedic
deceases, etc.
Pattern of Expenditure

The perusal of Table 2 depicts that most of
the weavers were spending more than their
earning. In order to meet their financial
requirements either they were forced to borrow
money from other sources.

The perusal of Table 2 show the fact that
nearly 46 per cent weaver’s where as 8.33 per
cent weavers were spending `3000 income at
the overall level. In such cases they borrowed
money from others and landed them in debt
trap. It was observed that debt burden was
higher in power loom, khadhi and co-operative
handloom weavers.
Pattern of Indebtedness

The perusal of Table 3 showed that out of
three hundred respondents, nearly 25 per cent
respondents did not have any debt. Nearly 75
per cent of various categories of weavers were
in debt trap. As high as 81.67 per cent
respondents of handloom weavers working in
co-operative sector were found to be in debt
trap. The figures for  khadhi weavers and power
loom workers  were 85 and 97per cent
respectively. Some of the master weavers (44.33
per cent) and independent weavers (71.67 per
cent) have also been found  to under due to
unsold cloth and unstable market conditions.

Table 3: Debt position of the respondents in Andhra Pradesh
(Percent)

Debt
(`)

Handloom weavers
working in co-

operative societies
(n1=60)

Khadi
Handloom
Weavers
(n2=60)

Power
loom

workers
(n3=60)

Independent
power loom

weavers
(n4=60)

Master
weavers
(n5=60)

Total
(n =300)

No Debt 18.33 15.00 5.00 28.33 56.67 24.67
< 25000 8.33 21.67 13.33 - - 8.67
25001-50000 20.00 30.00 23.33 18.33 - 18.33
50001-75000 13.33 10.00 30.00 8.33 - 12.33
75001-100000 23.33 20.00 11.67 21.67 - 15.33
100001-125000 11.67 3.33 6.67 8.33 15.00 9.00
125001-150000 5.00 - 10.00 10.00 18.33 8.67
> 150000 - - - 5.00 10.00 3.00
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Reasons of Indebtedness
The reasons for debt at the weavers are

placed in Table 4. It was noticed that 23.83 per
cent of the weaver’s were in debt trap due to
health related problems. The reason for debt
trap in the case of 19.57 per cent of the weavers
was due to family obligations at the overall
level.

Similarly, 20 per cent of the weavers were
under debt due to amount borrowed spent on
meeting the daily requirements pertaining to
purchase of grocery goods, medicines, etc. It
was noticed that 13.19 per cent of the weavers’
were in debt trap due to performing of religious
functions. It is observed that 28.53 per cent of
handloom weavers’ of the co-operative societies
were in debt trap due to day to day expenditure.
Similarly, 26.53 per cent khadhi weavers were
under debt due to health related problems. It
was found that 29.82 per cent of the power loom
workers were under debt due to expenses
incurred on daily routine purchases. The results
further revealed that 24.56 and 57.14 per cent
of independent weavers and master weavers
respectively were under debt due to
productivity related problems.
Income Generating Assets

The study also examines the generated
revenue sources of the income to the weavers.
The information is placed in Table 5. It was
observed that out of 300 respondents, 79.67
per cent of weavers did not possessed any
assets, 5.67 per cent of weavers having
agriculture lands and around 6.33 per cent
respondents were having commercial
buildings. On the comparison of the various

categories of the weavers it was found that all
the categories of the sample respondents were
possessing revenue generating assets in one
or the other form. It was observed that  48.33
percent of masters weavers  were possessing
income generating assets, which was highest
among the other categories of the weavers in
Andhra Pradesh.
Sources of Credit

The results presented in Table 5 depict the
sources of credit tapped by the weavers. Out
of 226 respondents only 7.73 respondents have
borrowed money from institutional sources.
The results revealed that institutional finance
was available only for master weavers and
independent weavers who can provide security
to banks. As high as 90.27 respondents have
borrowed money from non-institutional
sources. The handloom and power loom
workers have had borrowed money from non
institutional sources were liable to pay higher
interest rates. The results show that 27.88 per
cent of the weavers have borrowed money from
money lenders. Similarly, 23.89 per cent of the
weavers they have borrowed money from
neighbours. As high as 20.35 per cent of the
weavers have borrowed money from self help
groups.

The study also made the comparison of
source of credit among various categories of
weavers. The results showed that the majority
weavers meet their credit requirements from the
micro finance agencies under unfair conditions
in terms of sanctioning and repayment. The
micro finance agencies manage finances from
the private parties/credit companies at a higher

Table 4: Reasons for debt of the weavers in Andhra Pradesh
(Percent)

Purpose of the debt Handloom
weavers working
in co-operative

societies (n1=49)

Khadi
Handloom
Weavers
(n2=51)

Power loom
workers
(n3=57)

Independent
power loom

weavers (n4=57)

Master
weavers
(n5=21)

Total
(n =235)

Productivity related
activities

0.00 0.00 0.00 24.56 57.14 11.06

Health related activities 26.53 27.45 21.05 24.56 14.29 23.83
General functions 22.45 17.65 22.81 19.30 9.52 19.57
Religious functions 10.20 15.69 14.04 10.53 19.05 13.19
Construction of houses 12.24 13.73 12.28 15.79 0.00 12.34
To catering daily activities 28.57 25.49 29.82 5.26 0.00 20.00
Total 100.00 100.00 100.00 100.00 100.00 100.00
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cost in terms of the interest rates.Because
banks do not finance them or provide loans
without counter guarantees so they are forced
take money on loan from private finance
companies to meet their working capital
requirements or to run their households.
Health Conditions

The study observed that about 86 per cent
weavers were suffering from diseases like
respiratory cardiac, orthopedic and ENT (Ear,
Nose and Throat) and malnutrition. The private
micro finance units exploit the poor weavers
and sometimes they were even made to work
under wage bondage for the private companies.
The perusal of Table 6 revealed that  29 per
cent respondents were suffering from
respiratory diseases. The main causes of
respiratory diseases was the release of cotton
dust during the weaving. Similarly, 20 per cent
of the weavers were suffering from cardiac
disease. The reasons for cardiac diseases were

long working hours, low level income, industrial
uncertainty and family tensions.

Similarly, 12.67 per cent of weavers were
found to be suffering from orthopedic diseases;
the reason was a prolonged workload of 12
hours work with power looms and handlooms.
It was observed that 11 per cent of weavers
were suffering from malnutrition due to
linadequate food consumption and unbalanced
diet. Similarly, 13.67 per cent of wea=vers were
suffering from ailments like ear, nose and throat
problems. Out of three hundred respondents,
only 14 per cent of the weavers have expressed
that they were in good health.
Spread and use of intoxicants

The study made an attempt to learn about
the spread and use of intoxicants among the
weavers. The perusal of Table 6 revealed that
out of total respondents, only 20 respondents
were not found to be using any intoxicant. Most
to the respondents (80 per cent) were found to

Table 5: Revenue generateing assests and source of credit tapped by the weavers in Andhra
Pradesh

(Percent)
Particulars Handloom

weavers working
in co-operative

societies
(n1=49)

Khadi
Handloom
Weavers
(n2=51)

Power loom
workers
(n3=59)

Independent
power loom

weavers
(n4=43)

Master
weavers
(n5=24)

Total
(n =226)

Revenue generated assests
Agriculture lands 6.67 3.33 1.67 8.33 8.33 5.67
Building 3.33 1.67 3.33 5.00 18.33 6.33
Revenue generated articles 1.67 3.33 - 6.67 10.00 4.33
Any others* 0.00 1.67 3.33 3.33 11.67 4.00
Possessing any assets 88.33 90.00 91.67 76.67 51.67 79.67
Total 100.00 100.00 100.00 100.00 100.00 100.00
Source of Credit
Institutional Credit
Banks 6.12 0 0.00 6.98 29.17 5.75
Government 0.00 0 0.00 0.00 12.50 1.33
Co-operative banks 0.00 0 0.00 0.00 4.17 0.44
Regional Rural Banks 0.00 0 0.00 4.65 12.50 2.21
Sub-Total 6.12 0 0.00 11.63 58.33 9.73
Non-Institutional Credit
Money Lenders 22.45 31.37 23.73 37.21 25.00 27.88
Neighbours 26.53 23.53 20.34 30.23 16.67 23.89
Micro Finance 16.33 11.76 35.59 13.95 0.00 18.14
Self Help groups 28.57 33.33 20.34 6.98 0.00 20.35
Sub-Total 93.88 100.00 100.00 88.37 41.67 90.27
Grand Total 100.00 100.00 100.00 100.00 100.00 100.00
*Revenue from Commercial shops, etc.
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Table 6: Health conditions, use of intoxicants and problems faced by the weavers in Andhra
Pradesh

(Percent)
Particulars Handloom weavers

working in co-
operative societies

(n1=60)

Khadi
Handloom
Weavers
(n2=60)

Power
loom

workers
(n3=60)

Independent
power loom

weavers
(n4=60)

Master
weavers
(n5=60)

Total
(n =300)

Disease
Respiratory disease 35.00 40.00 31.67 28.33 10.00 29.00
Card iatric Diseases 10.00 16.67 16.67 25.00 31.67 20.00
Orthopedic 10.00 13.33 15.00 10.00 15.00 12.67
Malnutrition 20.00 15.00 13.33 5.00 0 10.67
ENT Diseases 11.67 10.00 16.67 11.67 18.33 13.67
Good Health Conditions 13.33 5.00 6.67 20.00 25.00 14.00
Total 100.00 100.00 100.00 100.00 100.00 100.00
Use of Intoxicants
Alcohol (1) 16.67 11.67 10.00 13.33 16.67 13.67
Smoking (2) 15.00 10.00 5.00 6.67 8.33 9.00
Chewing Tobacco (3) 13.33 15.00 6.67 10.00 8.33 10.67
(1) + (2) + (3) 10.00 8.33 28.33 11.67 11.67 14.00
(1) + (2) 13.33 15.00 18.33 15.00 6.67 13.67
(2) + (3) 5.00 11.67 18.33 6.67 10.00 10.33
(1) + (3) 11.67 10.00 8.33 13.33 11.67 11.00
Non users 15.00 18.33 5.00 23.33 26.67 17.67
Total 100.00 100.00 100.00 100.00 100.00 100.00
Problems of weavers
Low wage rate 40.00 46.67 51.67 - - 27.67
Long workinh hours 50.00 45.00 45.00 - - 28.00
Financial problem 10.00 8.33 8.33 28.33 23.33 14.67
High cost of raw
material

- - - 38.33 40.00 15.67

Marketing problems - - - 33.33 36.67 14.00
Total 100.00 100.00 100.00 100.00 100.00 100.00

using one or more than one intoxicants. It was
reported by the weavers that they undergo a
painstaking work which forced them to use
intoxicants as anti-depressants to enjoy some
relief. Some of them expressed the opinion that
without taking alcohol they were unable to have
a sound sleep.

It was noticed that about 30 per cent of the
income was spent on intoxicants by the sample
respondents. This adversely affected family
budget and increase tension in the family. It
was found that 85.00, 81.67, 95.00, 76.67 and
73.00 percent of the power loom workers,
handloom worker, khadhi weavers,
independent weavers, and master weavers have
been found to be using various intoxicants,
respectively.

Problems Faced by the Weavers
The problems faced by the weavers have

been prsented  in Table 6. It was found that 28
percent of the weavers faced problem on
account of longer working hours at the overall
level.  The results further revealed that vast
majority of have faced different kind of
problems. The major problebs were  of lower
wage rates and long working hours especially
by the handloom workers in co-operative
society, khadi hand loom worker and power
loom workers. It was notices that 27.67, 28.00,
14.67, 15.67 and 14.00 percent of weavers faced
problem on account of low wage rate, long
working hours, financial constraints, high cost
of raw material and marketing problems
respectively. The study further shows that most
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of independent and master weavers were found
to be facing problems on account of inadequate
finances, high cost raw material and marketing
problems.

CONCLUSIONS
The study depicts that the income levels

of the most of the handloom power loom
workers were comparatively lower than the
independent and master weavers. It was
observed that economic conditions of the
independent and master weavers  were better
than handloom and power loom workers. It
was revealed that the impact of mechanization
largely helped augmented the income of master
and independent weavers by the exploiting
the labour.

It was observed that the power looms
workers who were working on eight looms were
too stressed. Generally, the workers aged
below 50 years who were in a good physical
condition were the only ones who can
withstand such painstaking handloom work.
It was noticed all type of weavers were prone
to occupational hazards which results in
tuberculosis, asthma and cardiac ailments, etc.
The results revealed that 75.33 percent of the
weavers are under debt due to lower earnings
and higher spending.

The rtesults revealed that most of the
handloom and power loom workers have
borrowed money from non-institutional
sources on exorbitant rate of interest. The
study brought that about 86 per cent weavers
were found to be suffering from one of the
diseases like respiratory, cardiatic, orthopedic
and ENT and mal-nutrition. It was noticed that
82.33 percent of the respondents were

consuming different intoxicants and spent 30
per cent of income of power for the purchase of
intoxicants.

The study depicts that mechanization
helped to develop the power loom industry. But,
it also lead to production and management
power in a few hands. The results revealed that
in power loom industry, capitalists always
concentrate only for maximization of their profits
by ignoring the welfare of the weavers. It was
observed that most of the weavers’ suicides
are taking place due to lack of labour welfare
measures, uncertainty in employment and poor
living conditions. This calls an inclusive policy
measures to protect the weaveing  industry of
Andhra Pradesh. This turn will to augment the
economic welfare of weaving class.
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ABSTRACT

Potato is an important cash crop of India. It is a short duration crop and fits
well in different multiple and intercropping systems. Potato is the only crop
which can supplement the need of food of the country next to cereals. There are
regular fluctuations in the area, production and yield of potato. The area
under potato was 33 thousand hectares in 1981-82 which increased to about
79 thousand hectares in 2010-11 in Punjab. This crop alone occupied about
63 per cent of the total vegetable area of the state in 2010-11. In 2010-11
potato production in the state is 1609 thousand metric tonnes and the yield
was 25141 kg per hectare. Jalandhar is most technical efficient (1.00) district
in potato cultivation  followed by Ludhiana (0.99), Kapurthala (0.98) and
Moga (0.98). Thus, rest of the districts of the state prefers to follow Jalandhar
district to achieve efficiency level in potato production.
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INTRODUCTION
The declining farm incomes, almost

stagnant food grains productivity and growing
demand for fruits and vegetables due to
increase in per capita income and changes in
consumption pattern call for increase in the
production of high value crops such as fruits,
vegetables, etc. in the Punjab. These crops not
only enhance income of cultivators but also
generate more employment through diversified
farming being labour intensive crops. These
are more beneficial for the marginal and small
farmers whose family labour availability per unit
of land is high. Due to their small size of
operational holdings, it will not be possible to
improve income of these households merely
by raising the yield of food and nonfood crops.

Thus, the poverty as well as the nutritional
insecurity of large number of farm holdings can
be reduced with the introduction of high value
crops on these holdings. Vegetable production
is one of the potential alternatives due to its
short cultivation period, small investment
(unlike fruits) and their growing demand. Potato
is the principal vegetable crop of Punjab.
During the year 2010-11, the area under
vegetables was 103 thousand hectares. Out of
this, 62.20 per cent area was under potato crop.
It may be stated that area under vegetables
was 1.31 per cent to the total cropped area of
Punjab during the year 2010-11. The figure was
1.81 per cent in the case of potato. The
production of potato was 2116.5 thousand
metric tonnes in the state during the year 2009-
10. Punjab’s share in the India’s potato
production is about five per cent (Government
of India, 2001).

The pre-dominance of paddy-wheat
rotation has some far-reaching implications for
the state in the form of disturbance in its water
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balance, deterioration in soil health,
multiplication of pests and diseases, intensive
use of energy, particularly commercial energy
and deterioration in the overall agro-eco-system
of the State. The rapid increase in area under
paddy has resulted in intensive exploitation of
underground water resources through
installation of tube wells. This has led to the
lowering of water table in large tracts of the
central zone in the State. Even the Deputy
Chairman of the Planning Commission, Dr. M S
Ahluwalia has recently written a letter to the
Chief Minister of Punjab expressing serious
concern on the rapidly deteriorating situation
regarding groundwater as the rate of extraction
had reached 145 per cent of the recharge in
many pockets. Further, the real income of the
farmers growing cereal crops like wheat and
paddy has not increased much in the first
decade of 21st century. The Punjab state
showcases the classic example of the fast
agricultural development based on a few cereal
crops culminating to the agrarian crisis of almost
stagnant productivity and income. A recent
study conducted by Institution of Development
and Communication, Chandigarh reveals out
that farm debt (at current prices) in Punjab has
gone up by about five times from 1997 to 2008.
It was Rs 5701 crore in 1997 and increased to
Rs 30394 crore in 2008. Thus, in order to
improve farm incomes, provide gainful
employment and save the natural resources
from further degradation, diversification from
cereal crops to high value crops, especially
vegetables, emerges as a main strategy for
agricultural growth (Anantia, 2008).

The most important factor determining the
pattern, if not the pace, of diversification is the
market. There are a number of studies in India
and other developing countries, which suggest
high elasticity of demand of the high value
crops (HVCS) in response to income and prices.
The price response however, is one aspect of
the impact of the market on the cropping pattern.
Empirical studies have shown that a large
number of the intermediaries are involved in
the movement of horticulture produce from
producer to consumer, who appropriate a large
proportion of the consumer price and the share

of producer becomes very low. In case of
perishables, the storage of which is very
difficult, the share of the producer is in the
range of 30 to 60 per cent and the market
efficiency is low (Jairath, 2008 and Dastagiri et
al., 2009). However, in recent years, many new
market channels involving large sized agri-retail/
companies, contract farming system, producer
groups, etc. are emerging, which are considered
to be better marketing models giving higher
prices to the producers and better marketing
efficiency through vertical integration/
coordination of the market. Therefore, it
becomes imperative that such market channels
are studied and then contrasted with the
prevailing traditional market models in order to
measure the efficiency of different market
channels in term of better prices to the
producers as well as consumers.

Keeping in view, the important role played
by potato in agriculture economy of the
country, an attempt has been made to study
the trend of area, production and yield of
potato in Punjab state. The specific objectives
of the study are:
i. To study the trends in area, production

and yield of potato.
ii. To estimate the effect of area and yield

on the production of potato.
iii. To estimate the percentage shares of area

and production of different districts in
the state.

iv. To workout the district-wise technical
efficiency of potato cultivation in Punjab.

METHODOLOGY
The study was based on secondary data

which have been taken from the reputed
published sources like Statistical Abstract of
Punjab, etc. The decomposition analysis was
applied to measure the effect of area and
productivity on the production of potato.
Following model was used to carry out the
decomposition analysis:

ΔP = ΔAΔY + ΔYAo + ΔAYo
Here, ΔAYo is Area effect
YAo is yield effect
ΔAΔY is Interaction effect
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It is hypothesized that the change in
production is mainly caused by area, yield and
interaction of both.

Further, Data Envelopment Analysis (DEA)
was applied to analyze the technical efficiency,
that is, ability of a unit to obtain maximum
output from a given set of inputs. As allocative
(price) efficiency estimates the unit‘s success
in choosing an optimum combination of inputs
given their respective prices, the study restricts
itself to analyzing the technical efficiency only,
due to unavailability of price information of the
inputs. The DEA is non-parametric in the sense
that it requires few a priori assumptions
regarding the functional relationship between
inputs and outputs. Instead, the production
frontier is constructed as a piece wise linear
envelopment of the observed data points, here
farms in specific year. This means that the best
performing farms are identified as those using
the least amount of inputs to produce their
individual levels of output (Frija et al., 2004).

Linear, or convex, combinations of those
best performers constitute the production
frontier. The efficiency of the farms is then
measured relative to this estimated frontier of
best performers. The DEA calculates the relative
efficiency scores of various Decision Making
Units (DMUs) in a particular sample. The
DMUs are the individual districts in this study.
Only output oriented version of the DEA
technical efficiency measurement methodology
was applied to the data. An output-oriented
model (OOM) is used in order to obtain
maximum output maximization with the given
level of input. In order  to specify the
mathematical formulation of OOM, let us
assume that we have ‘K’ districts (DMU) using
‘n’ inputs to produce ‘m’ outputs. Inputs are
denoted by xjk (j=1,2,…….,n) and the outputs
are represented by yik (i=1, 2,……..,m) for each
DMU k (k=1, 2,………,K). The efficiency of the
districts can be measured as:
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The above equation indicates that the
technical efficiency measure of a farmer cannot
exceed unity, and the input and output weights
are positive. The weights are selected in such
a way that the DMU maximizes its own technical
efficiency which is executed separately.

RESULTS AND DISCUSSION
Area under Vegetables and Potato

The data regarding gross cropped area vis-
à-vis area under vegetables and potato in
Punjab are given in Table 1. Though, there has
been inter year fluctuations in the area under
vegetables yet the area under vegetables had
increased from about 64 thousand hectares in
1981-82 to about 103 thousand hectares in 2010-
11. The percentage area under vegetables to
the gross cropped area varied from 0.92 in 1981-
82 to 1.31 in year 2010-11 and this percentage
in the case of potato varied from 0.48 in 1980-
81 to 0.81in 2010-11. The potato crop occupied
about 70 per cent of the area under vegetables
in the recent years.
Area, Production and Yield of Potato

The information regarding area, production
and yield of potato is depicted in Table 2. The
area under potato has increased from 33
thousand hectares during 1981-82 to 64
thousand hectares in 2010-11 due to various
factors like availability of good seeds,
expansion of cold storage industry and the
relatively high profits from the potato-wheat
rotation etc. (Sidhu and Singh, 2011)

As far as production is concerned, it
increased from 635 thousand tonnes during
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tonnes in year 2009-10. In the case of yield, it
increased from 19242.42 kg per hectare in year
1981-82 to 25140.63 kgha-1in year 2010-11. There
were inter-year fluctuations in the area,
production and productivity of potato in the
state.

Decomposition Analysis of Area and
Productivity of Potato in Punjab

The decomposition analysis of area and
productivity of potato in Punjab is given under
Table 3 having area, yield and interaction effect
on production of potato crop in the state. The
decline in the production of the potato in
decade 1980-81 to 1990-91 from 635 thousand
tonnes to 453 thousand tonnes was due to the
decline in the area under potato, whereas, in
the next decade due to positive effect of area
and productivity, the increase in the production
of the potato crop from 617 thousand tonnes
to 1252 thousand tonnes was mainly
contributed by increase in area (99.13 per cent).

In the decade 2001-02 to 2010-11, production
of potato crop increased from 1139 thousand
tonnes to 1609 thousand tonnes due to positive

1981-82 to 1601 thousand tonnes in the year
2010-11 due to impact of the cold storage
capacity and other  technological and
institutional factors. It is worthwhile to mention
here that the cold storage capacity increased
from 1.41 lakh tonnes in 1972-73 to 16.20 lakh

Table 3: Decomposition analysis of area and productivity of potato in Punjab
(per cent)

Time Period Area Effect Yield Effect Interaction Effect Overall effect
1981-82 to 1991-92 -213.8 121.15 -7.34 - ve
1991-92 to 2001-02 99.13 0.47 0.39 + ve
2001-02 to 2010-11 29.76 62.55 7.68 + ve

Table 1: Area under potato as percentage of area under vegetables and total cropped area
of Punjab, 1981-82 to 2010-11

(000 ha)
Year Gross cropped

area (GCA)
Area under
vegetables

Area under
potato

Area under
vegetables as %

of GCA

Area under
potato as % of

GCA

Area under potato as
% of area under

vegetables
1981-82 6929 63.8 33 0.92 0.48 51.72
1991-92 7518 60.9 31 0.81 0.41 50.90
2000-01 7941 110.3 64 1.39 0.81 58.02
2001-02 7941 101.7 57 1.28 0.72 56.05
2002-03 7826 111.71 67 1.43 0.86 59.98
2003-04 7905 111.28 66 1.41 0.83 59.31
2004-05 7932 113.06 68 1.43 0.86 60.15
2005-06 7868 106.94 71 1.36 0.90 66.39
2006-07 7861 109.37 76 1.39 0.97 69.49
2007-08 7870 125.32 90 1.59 1.14 71.82
2008-09 7912 115.51 82 1.46 1.04 70.99
2009-10 7876 110.44 74 1.40 0.94 67.01
2010-11 7882 102.89 64 1.31 0.81 62.20
Source: Statistical Abstracts of Punjab, various issues

Table 2: Are a, production and yie ld of
potato in Punjab, 1981-82 to 2010-11
Year Area

(000 ha)
Production

(000 tonnes)
Yield

(kgha-1)
1981-82 33 635 19242
1991-92 31 617 19903
2000-01 64 1252 19563
2001-02 57 1139 19982
2002-03 67 1395 20572
2003-04 66 1382 20023
2004-05 68 1400 20180
2005-06 71 1165 16408
2006-07 76 1353 17803
2007-08 90 1714 19044
2008-09 82 2014 24561
2009-10 74 1918 25919
2010-11 64 1609 25141
Source: Statistical Abstract of Punjab, Various Issues
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effect of area and productivity of potato in the
state. Though, increase in production was
influenced by the increase in area but the impact
of yield was more.
District-wise Area, Production and Yield

The data regarding the area, production and
yield of potato during the year 2010-11 in
different districts of Punjab is presented in
Table 4. The results highlighted that in the year
2010-11, the state of Punjab comprises 64.4
thousand hectares of area under the potato
cultivation with 1609.2 thousand tonnes of
production and 24048 kg per hectare of yield.

In the district-wise study, the highest area
under potato cultivation during the year 2010-
11 was in Ludhiana (about 14.4 thousand ha)
followed by Kapurthala (about 13.1 thousand
ha), Bathinda (5.5 thousand hectares),
Jalandhar (5.0 thousand ha), Amritsar (3.7
thousand ha) and Moga (3.6 thousand ha).
Similarly, the highest production of potato was

also found in Ludhiana district (22.78 per cent)
due to the higher area under the potato
cultivation. Moreover, Kapurthala (20.69 per
cent), Bathinda (8.35 per cent) and Jalandhar
(8.03 per cent) districts followed Ludhiana
district in the potato production.

As far as productivity was concerned, the
variation in the productivity of potato in the
state may be due to suitability of soil type and
other factors. The yield of potato in the Punjab
state was highest in Jalandhar (25840 kgha-1)
in the year 2010-11 followed by Ludhiana (25444
kgha-1), Kapurthala (25418 kgha-1) and Moga
(25410 kgha-1). The lowest productivity of
potato was in Barnala district.
Technical Efficiency of Potato Cultivation: A
Data Envelopment Analysis

The information regarding technical
efficiency of different districts of Punjab is
given in Table 5. Jalandhar is most technical
efficient (1.00) district in potato cultivation

Table 4: District-wise area, production and yield of potato in Punjab, 2010-11
District Area

(000 ha)
Percent Share in
the area of state

Production
(000 tonnes)

Percent share in the
production of state

Yield
(kgha-1)

Gurdaspur 0.3 0.47 7.0 0.43 23416
Amritsar 3.7 5.74 90.5 5.62 24456
Tarn Taran 0.8 1.24 19.3 1.19 24116
Kapurthala 13.1 20.34 333.0 20.69 25418
Jalandhar 5.0 7.76 129.2 8.03 25840
SBS Nagar 2.9 4.50 71.1 4.41 24519
Hoshiarpur 2.3 3.57 56.3 3.49 24460
Rupnagar 0.3 0.47 7.0 0.43 23474
SAS Nagar 1.4 2.17 34.0 2.11 24310
Ludhaina 14.4 22.36 366.4 22.78 25444
Firozpur 1.0 1.55 23.2 1.45 23154
Faridkot 0.3 0.47 6.7 0.43 22514
Muktsar 0.04 0.06 0.8 0.06 22342
Moga 3.6 5.58 91.5 5.69 25410
Bathinda 5.5 8.53 134.3 8.35 24422
Mansa 0.1 0.15 2.3 0.14 22816
Sangrur 0.6 0.92 14.3 0.89 23854
Barnala 1.1 1.70 24.0 1.49 21840
Patiala 4.0 6.21 99.0 6.15 24742
Fatehgarh Sahib 4.0 6.21 99.3 6.17 24814
Punjab 64.4 100.00 1609.2 100.00 24068
Source: Statistical Abstract of Punjab, 2011



233

efficiency level in potato production. All other
districts peer (follow) the Jalandhar district for
the same with some magnitude called peer
weight which was defined as ratio of actual
production of efficient district (Jalandhar) and
projected value of the particular district
(Appendix-I).

CONCLUSIONS
Potato is an important cash crop of India.

Potato is the only crop which can supplement
the need for the food of the country next to
cereals. Punjab ranks fourth in potato
production in the country after wheat, rice and
maize that are grown in about 150 countries
throughout the world while more than a billion
people eat it. This crop alone occupied about
63 per cent of the total vegetable area of the
state. The potato production in the state was
1917.6 thousand metric tonnes and the yield
was 25844 kgha-1. Ludhiana district is having
highest area under potato crop and Jalandhar
district is having the highest productivity of

among all the districts of Punjab followed by
Ludhiana (0.99), Kapurthala (0.98), Moga (0.98),
Patiala (0.96) and Fatehgarh Sahib (0.96).
Barnala was the least efficient district in potato
cultivation with technical efficiency of 0.84
which implied that except Jalandhar district, the
potato production of all the other districts of
Punjab state were less as compared to their
efficient production. Jalandhar, the most
efficient district of Punjab, had the same actual
and projected production value. The projected
value indicate the efficient level of production
to be attained by particular district to become
an efficient producer.

Any district can become efficient district
by achieving the projected production value.
The higher is the gap between the actual and
projected value of production, the less efficient
the district is considered and vice-versa.
Jalandhar, as most efficient district of Punjab
in potato cultivation, lies on the production
frontier. Thus, rest of the districts of the state
prefers to follow Jalandhar district to achieve

Table 5: District-wise technical efficiency of potato cultivation in Punjab, 2010-11: A Data
Envelopment Analysis Approach
District Area

(hectare)
Actual Production

(tonnes)
Projected Production

(tonnes)
Technical
Efficiency

Gurdaspur 300 7000 7752 0.90
Amritsar 3700 90500 95608 0.95
Tarn Taran 800 19300 20672 0.93
Kapurthala 13100 333000 338504 0.98
Jalandhar 5000 129200 129200 1.00
SBS Nagar 2900 71100 74936 0.95
Hoshiarpur 2300 56300 59432 0.95
Rupnagar 300 7000 7752 0.90
SAS Nagar 1400 34000 36176 0.94
Ludhaina 14400 366400 372096 0.99
Firozpur 1000 23200 25840 0.89
Faridkot 300 6700 7752 0.86
Muktsar 40 800 1033.6 0.77
Moga 3600 91500 93024 0.98
Bathinda 5500 134300 142120 0.95
Mansa 100 2300 2584 0.89
Sangrur 600 14300 15504 0.92
Barnala 1100 24000 28424 0.84
Patiala 4000 99000 103360 0.96
Fatehgarh sahib 4000 99300 103360 0.96
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the same. Cold stores play an important role
for its storage (country has 4733 cold storages).
The state had 327 cold storages (94.50 per cent
in the private sector and 5.50 per cent in the
cooperative sector) during 2009-10 with heavy
concentration in the production areas. About
one third of the cold storage capacity of the
state is also concentrated in the district of the
Jalandhar. Potato being primarily a “commercial
crop” for the potato growers, so only a small
share of this crop is retained for home-
consumption. The Punjab state during 2010-11
had a share of 5.40 per  cent in potato
production and 4.84 per cent in its area at the
country level. The area under vegetables to
the gross cropped area varied from 0.92 in 1981-
82 to 1.31 in year 2010-11 and this percentage
in case of potato varied from 0.48 in 1980-81 to
0.81 in 2010-11. The potato crop occupied about
70 per cent of the vegetables area in the recent
years. The area under potato has increased from
33 thousand hectares during 1981-82 to 64
thousand hectares in 2010-11 due to the factors
like availability of good seeds, expansion of
cold storage industry and the relatively high
profits from the potato-wheat rotation etc.
Jalandhar, as more efficient district of Punjab
in potato cultivation, lies on the production
frontier. Thus, rest of the districts of the state
prefers to follow Jalandhar district to achieve
efficiency level in potato production.
Cultivation of potato has been the most labour
costing but due to introduction and use of
machinery this has become the most mechanize
crop.
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ABSTRACT

Mentha is a seasonal cash crop grown in some areas of the Punjab state
where mostly paddy-potato- mentha crop rotation is predominantly followed.
The present investigation envisages to estimate the quantum of human and
machine use in mentha growing and to undertake the benefit-cost analysis
of mentha and competing crops. The primary data from 100 mentha growers
were collected from Ludhiana and Jalandhar districts. The results of the
study brought out that on all the farm size categories, about 45 per cent
expenses were incurred on human labour use in raising mentha crop followed
by 23 to 25 per cent on suckers, about14 per cent on machine labour, 7 per
cent on fertilizer use and remaining 5 to 7 per cent on plant protection
measures comprising the total variable cost. Benefit-cost analysis inferred
that mentha was found to be more profitable than its major competing crops
viz. sunflower and spring maize. The study stressed on the need of insurance
cover for mentha growers and price protection to prevent distress sale
especially in the case of small farmers who require immediate post processing
payment of their produce from the distillation unit.

Key words: Human labour, machine labour, benefit- cost analysis
JEL Classification: D61, J00, Q12, Q18
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INTRODUCTION
India is the largest producer of mentha oil

in the world having a share of 80 to 85 per cent
of total production. Other major producing
countries are China, Brazil, USA and Japan.
World production of mentha hovers in the
range of 45 to 50 higher by 25-30 per cent
from the year 2010 (Karvy, 2011).

Mentha can play an important role in high
value diversification of Punjab agriculture.
Mentha covers over 15 thousand ha of land
with production of 12.5 hundred metric tonnes
in Punjab during 2010 (Anonymous, 2011). It
is usually sown in February and harvested from
mid-May onwards. It grows well under assured
irrigation and competes with spring maize and

sunflower in various crop rotations. Mentha
fits well in paddy-potato-mentha crop rotation.
The cost of cultivation of mentha grown after
potato is lower due to residues in soil from the
potato crop (Singh, 2009). The study was
undertaken to fulfill the following specific
objectives:

i. to estimate the quantum of human and
machine labour use in mentha
growing,

ii. to undertake the benefit-cost analysis
of mentha and competing crops and

iii. to suggest policy measures to
strengthen mentha growing as a
profitable enterprise.

MATERIAL AND METHODS
The present investigation entails the broad

framework of sampling methodology including
locale, type and source of data used, horizon



236

of study period and statistical tools employed
for analysis.
 Sampling Frame Work

To undertake the benefit-cost analysis of
mentha and its major competing crops, a field
survey was planned. District-wise secondary
data on area under mentha crop were obtained
from the Department of Agriculture, Punjab. For
collection of primary data from the mentha
growers, multistage sampling technique was
used. Firstly, two districts namely Jalandhar and
Ludhiana which were having highest
concentration of area under the crop were
selected. Secondly, from each district two
blocks with maximum area under mentha crop
were selected. Thirdly, from each selected
block, a cluster of four villages was selected.
Thus, from each selected district, 50 mentha
growing farmers were randomly selected after
making a list of mentha growers from the
selected villages. Therefore, a total sample of
100 farmers was randomly selected for this
study.
Data collection

For collection of primary data, a specially
designed schedule was prepared, which was
also pre-tested before data collection. The data
pertaining to input use pattern in mentha and
its major competing crops were collected from
the sample farmers for the year 2010-11. The
respondent farmers were interviewed
personally for data collection. The relevant
information on constituents of total variable
cost such as inputs used in production of
mentha and its major competing crops, including
labour and machine use pattern and output
obtained were collected.
Analysis of data

The selected respondents were classified
into three categories on the basis of operational
holding size. There were 28 small (  2 hectares),
45 medium (2-10 hectares) and 27 large (> 10
hectares) category farmers after segregating
them according to the standard holding size
classification (Anonymous, 2011). For
valuation of various inputs, market price or cost
were used in the analysis. For various machine
related farm operations, rental value of farm
operation prevailing in the selected villages
was used for calculating total variable cost.
Irrigation cost was worked out by enquiring

about the maintenance cost of submersible
pump/ electric motor on the sample farms and
rental value of irrigation applied through
generator/ tractor operated generator. Human
labour used in various farm operations was
evaluated at the prevailing wage rate. Interest
on the working capital was calculated @ 9 per
cent per annum for the half period of the crop
season. Besides, for bringing out the gross
returns, price realized by the respondent
farmers by selling the produce was used.
Average output obtained was recorded as
revealed by the sample farmers. Value of the
by-product was also added to the gross returns
wherever it was desirable for a particular crop.
Benefit- cost ratios were calculated on the basis
of total paid out variable costs and gross
returns to make the results of the study more
specific.

RESULTS AND DISCUSSION
The results and discussion part includes

human labour use in mentha, benefit-cost
analysis, comparative analysis of mentha vis-
à-vis competing crops and conclusions and
policy implications.
Human Labour Use

Human labour is the basic input required to
produce any farm commodity. The operation-
wise per hectare use of human labour for
cultivation of mentha crop have been depicted
in Table 1. It was found that on an average,
560.48 human labour hours were utilized in
mentha cultivation on small, 554.59 on medium
and 548.6 on large farm size categories. The
major farm operations in order of labour use
importance for all the categories of mentha
growing farmers were harvesting, hoeing,
suckers sowing and irrigation. On small farms;
harvesting, hoeing, irrigation and sowing
operations required 185, 110, 70.11 and 105.71
labour hours per hectare, respectively. While in
the case of medium farms, harvesting, hoeing,
irrigation and sowing operations required
178.22, 104, 73.35 and 100.88 human hours per
hectare. In large farms category; harvesting,
hoeing, irrigation and sowing operations
required 174.81, 95.18, 76.64 and 98.96 man
hours per hectare respectively. The total cost
incurred on human labour use per hectare of
mentha cultivation has been estimated at
`12083, `13193 and ̀ 13036 on small, medium
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Table 1: Human labour use  in mentha cultivation on sample farms in Punjab,
2010-11

(ha-1)
Farm operations Small M edium Large Overall

Hours Value
(` )

Hours Value
(` )

Hours Value
(`)

Hours Value
(` )

Field preparation 12.14 345 11.42 330 11.26 315 11.58 330
Suckers sowing 105.71 2075 100.88 2255 98.96 2462 101.72 2261
Fertilizer application 7.88 164 8.39 177 9.17 192 8.46 178
Weedicide use 9.20 166 10.89 205 11.75 234 10.65 202

Insecticide & pesticide use 15.35 297 16.83 327 17.31 363 16.55 328
Hoeing 110.00 2823 104.00 3336 95.18 2778 103.30 3041
Irrigation 70.11 1542 73.35 2020 76.64 1921 73.33 1859
Harvesting and loading 185.00 3875 178.22 3600 174.81 3759 179.2 3720
Marketing and transportation 45.09 796 50.61 943 53.52 1012 49.85 921
Total 560.48 12083 554.59 13193 548.6 13036 554.64 12840

Table 2:  Machine labour use in mentha cultivation on sample farms, Punjab, 2010-11
 (ha-1)

Farm operations Small Medium Large Overall
Hours Value

(`)
Hours Value

(`)
Hours Value

(`)
Hours Value

(`)

Field preparation 8.78 2340 8.43 2433 8.12 2408 8.44 2400
Hoeing with trifali 0.21 71 0.40 120 0.56 190 0.39 125
Marketing and
transportation

3.90 1386 4.95 1470 5.43 1530 4.81 1462

Total 12.89 3797 13.78 4023 14.11 4128 13.64 3987

and large farms, respectively. On large and
medium farms cost was higher due to
conducting of various farm operations on
contract as compared to small farms. In an
overall scenario, the quantum of human labour
use was 554.64 hours valued at ̀ 12840.
Machine Labour Use

The preusal of Table 2 shows the average
use of machine hours per hectare for mentha
cultivation on the sample farms. The results
revealed that the machine hours on small,
medium and large farms were worked out to be
12.89, 13.78 and 14.11, respectively. Tractor
along with implements was used for field
preparation, hoeing, marketing and
transportation of the produce.

On small farm category; field preparation,
hoeing, marketing and transportation required
8.78, 0.21, and 3.90 machine hours, on medium
farms 8.43, 0.40, and 4.95 while on large farms

category these operations required; 8.12, 0.56,
and 5.43 hours per hectare, respectively. The
cost incurred per hectare of machine labour use
was `3797, ̀ 4023 and ̀ 4128 for small, medium
and large farms, respectively.

The cost on machine labour use in mentha
cultivation was higher on large farms due to
more scientific/innovative cultivation practices
followed by the respondent farmers. In overall,
13.64 machine labour hours per hectare valued
at `3997 were utilized for cultivating mentha
crop.
Output-Input Analysis

Output-input analysis was carried out on
the basis of paid-out costs only in order to
examine the profitability from mentha and its
major competing crops. Besides, relative share
of various inputs used in mentha cultivation
and its competing crops was also calculated to
make better appraisal at the overall scenario.
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Table 3: Benefit-cost analysis of mentha crop on sample farms in Punjab, 2010-11
(`ha-1)

Particulars Small Medium Large Overall
Human labour 12083 13193 13036 12840
Machine labour 3797 4023 4128 3987
Suckers 6691 6800 6953 6811
Fertilizer use 1902 2057 2210 2055
Plant protection measures 1461 1975 2312 1922
Interest on variable cost @ 9% p.a. for
half period of crop season

486 525 536 517

Total variable cost 26420 28573 29175 28132
Yield (kg/ha)-main product 90.53 93.72 102 95.32
Average price ( /̀kg)-main product 791 877 980 881
Gross returns 71414 81651 101276 84084
Returns over variable cost 44993 53077 72100 55951
Benefit-cost ratio 2.70 2.86 3.47 2.99

Mentha
Output-input analysis of mentha crop on

sample farms has been shown in Table 3. The
total variable cost on small farms, worked out
to be `26420 per  hectare. The major
constituents of variable cost were human
labour (`12083), suckers (`6691), machine
labour (`3797), fertilizer use (`1902) and plant
protection measures (`1461). On medium farms,
total variable cost was estimated to be ̀ 28573
per hectare with major expenses on human
labour (`13193), suckers (`6800), machine
labour (`4023), fertilizer use (`2057) and plant
protection measures (`1975). Similarly, on large
farms also, total variable cost per hectare came
out to `29175 with major components being

human labour (`13036), suckers (`6953),
machine labour (`4128), plant protection
measures (`2312) and fertilizer use (`2210). In
overall situation, total variable cost came out
to `28132 per hectare with major components
being human labour, suckers, machine labour,
fertilizer use and plant protection measures. The
gross returns per hectare were found to be
higher on large farms (`101276) as compared
to medium (`81651) and small farms (`71414)
which was due to deferred payment received
by large farmers when prices were high for
mentha oil extracted from their crop. Thus,
benefit-cost ratio was higher on large farms
(3.47) as compared to medium (2.86) and small

Table 4: Output-input analysis of sunflower on sample farms, Punjab, 2010-11
(`ha-1)

Particulars Small Medium Large Overall
Human labour 12236 12739 12577 12523
Machine labour 5888 7078 7572 6812
Seeds 2975 3072 3000 3021
Fertilizer use 1852 1845 1886 1858
Plant protection measures 1731 1876 2010 1863
Interest on variable cost @ 9% p.a. for half
period of crop season 558 602 612 590

Yield (q/ha)-main product 17.88 18.23 18.9 18.29
Average price (`/q)-main product 2227 2212 2278 2235
Gross returns 39734 40252 43039 40822
Returns over variable cost 14365 12909 15246 14024
Output-input ratio 1.57 1.47 1.55 1.52
*Miscellaneous includes marketing charges.
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Table 5: Outpu-input analysis of spring maize on sample farms in Punjab,
2010-11

( `ha-1)
Particulars Small Medium Large Overall
Human labour 9726 10667 11296 10267
Machine labour 7942 9470 10925 9325
Seeds 3062 3025 3183 3052
Fertilizer use 2690 2876 2814 2798
Plant protection measures 2364 2541 2631 2504
Miscellaneous* 217 224 231 223
Interest on variable cost @ 9%
p.a. for half period of crop season

585 648 699 634

Total varuiable cost 26586 29451 31779 28803
Yield (q/ha)-Main product 65.46 67.75 69.79 67.5
Average price (`/q)-Main product 972 979 987 979
Value of main product 63627 66337 68883 66282
Value of by-product 6664 6416 6245 6456
Gross returns 70291 72753 75128 72738
Returns over variable cost 43705 43302 43349 43935
Returns over variable cost 43705 43302 43349 43935
*Miscellaneous includes marketing charges.

(2.70) farms. In an overall situation, benefit–
cost ratio was estimated to be 2.99.
Sunflower

The output-inputs analysis of sunflower on
sample farms has been depicted in Table 4. The
total variable cost on small farms, worked out
at `25369 per hectare with major components
being human labour (`12336), machine labour
(`5888), seed (`2975), fertilizer use (`1852) and
plant protection measures (`1731). On medium
farms, total variable cost was estimated at
`27343 per hectare with major expenses on
human labour (`12739), machine labour
(`7078), seed (`3072), fertilizer use (`1845) and
plant protection measures (`1876).  Similarly,
on large farms also, total variable cost per
hectare came out to be `27793 with major
components being human labour (`12577),
machine labour (`7572), seed (`3000), plant
protection measures (`2010) and fertilizer use
(`1886). In overall scenario, total variable cost
came out at `26798 per hectare with major
components being human labour, seed,
machine labour, fertilizer use and plant
protection measures. The gross returns were
higher on large farms (`43039) as compared to
medium (`40252) and small farms (`39734). The
returns and total variable cost were higher on

large farms due to adoption of latest farming
technology by the farmers. Thus, the output-
input ratio was found to be higher on small
farms (1.57) as compared to large farms (1.55)
and medium farms (1.47) with 1.52 in an overall
situation.
Spring maize

The output-input analysis of spring maize
on sample farm has been presented in Table 5.
The total variable costs on small farms worked
out at `26586 per  hectare with major
constituents being human labour (`9726),
machine labour (`7942), seed (`3062), fertilizer
use (`2690) and plant protection measures
(`2364). The total variable cost on medium
farms was estimated at ̀ 29451 per hectare with
major expenses on human labour (`10667),
machine labour (`9470), seed (`3025), fertilizer
use (`2876) and plant protection measures
(`2541). On large farms also, the total variable
cost  was estimated at ̀ 31779 per hectare with
major components being human labour
(`11296), machine labour (`10925), seed
(`3183), plant protection measures (`2631) and
fertilizer use (`2814). In an overall scenario, total
variable cost was ̀ 28803 per hectare and human
labour, seed, machine labour, fertilizer use and
plant protection measures were being the major
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components. The gross returns per hectare
were higher on large farms (`75128) as
compared to medium (`72753) and small farms
(`70291). The gross returns as well as total
variable cost were higher on large farms due to
adoption of latest farm technology by the
farmers. The benefit-cost ratio was higher on
small farms (2.64) as compared to medium farms
(2.47) and large farms (2.36) with 2.53 in the
overall situation.
Comparative analysis of mentha vis-a-vis
competing crops

The relative share of various inputs was
worked out to give a closer view of total variable
cost of mentha and its competing crops.
Benefit-cost ratios gave a better comparative
analysis in economic terms. The relative share
of various inputs constituting total variable cost
in case of mentha, sunflower and spring maize
were estimated and have been depicted in Table
6. Human and machine labour were the two
major components of total variable costs in
sunflower and spring maize while in mentha,
human labour and suckers were the two major
inputs which have nearly half the share in total
variable costs. In mentha crop, the share of
human labour, suckers and machine labour
came out to be 45.64, 24.21 and 14.17 per cent,
respectively.

Table  6: Comparative analysis of mentha
v is -à -v is  compe ting crops on s ample
farms, Punjab, 2010-11

(Per cent)
Particulars M entha Sunflower Spring maize
Human labour 45.64 46.73 35.65
Machine labour 14.17 25.42 32.38
Suckers/ Seeds 24.21 11.27 10.60
Fertilizer use 7.30 6.93 9.71
Plant protection measures 6.83 6.95 8.69
Miscellaneous 0.00 0.49 0.77
Interest on variable cost * 1.83 2.19 2.20
Total variable cost 100.00 100.00 100.00
Benefit cost ratio 2.99 1.52 2.53
*@ 9% p.a. for half period of crop season

In sunflower crop, major share was of human
labour, machine labour and seeds were found
to be 46.73, 25.42 and 11.27 per cent,
respectively. The relative share of human labour
(35.65%) in the total variable cost in the case of
spring maize was higher followed by machine

labour (32.38%) and seed (10.60%). In on overall
situation, the output-input ratio of mentha
(2.99) was far ahead of spring maize (2.53)
followed by sunflower (1.52). Thus, mentha was
highly profitable than its major competing crops
viz. spring maize and sunflower.
Conclusions and Policy Implications

The above discussion on human and
machine labour use in mentha, comparative
benefit-cost analysis vis-à-vis competing crops
culminate to some specific conclusions and
policy implications. Human labour input was
major component of variable cost which was
urgently required for suckers sowing, hoeing,
plant protection measures, irrigation and
harvesting of the mentha crop while machine
labour was utilized for field preparation, hoeing
and transportation of produce. The
comparative analysis showed that mentha crop
is more profitable than its major competing
crops, sunflower and spring maize. However,
only spring maize could somehow compete with
mentha as far as returns over variable cost and
benefit-cost ratios were concerned. As the large
farmers resorted to stagrred sale of mentha oil
at higher prices as compared to their medium
and small counterparts. An utmost need of
insurance cover was felt for mentha growers
and need of price protection against distress
sale especially for the small farmers who require
immediate payment of remuneration for the
mentha oil extracted from their crop.

REFERENCES
Anonymous (2010) Package of practices for crops

of Punjab, Rabi 2010-11, Punjab Agricultural
University, Punjab, 26: 73-77.

Anonymous (2011) Statistical Abstract of Punjab,
pp 118-19.

Karvy (2011) Mentha oil seasonal report.
www.karvycomtrade.com.

Sahadevan K G (2008) Mentha oil futures and
farmers. Economic & Political Weekly 43: 72-76.

Singh J M, Garg B R, Singh J and Kaur B (2009)
Prospects of mentha crop in Punjab. In Proc.
National Workshop on Spices and Aromatic Plants
held at PAU, Ludhiana on 4-5 Feb: 206-10.

Received: July, 2013
Accepted: September, 2013



241

Indian J Econ Dev          DOI No. 10.5958/j.2322-0430.9.3.007
Volume 9 No. 4 (2013): 241-246              Research Article

DEMAND AND SUPPLY PROJECTIONS OF PEARL
MILLET IN RAJASTHAN

Shirish Sharma*, I.P. Singh# and Parvinder Jeet Kaur*

ABSTRACT

The present study was conducted to estimate demand and supply of pearl
millet in Rajasthan.  The study concluded that the demand of pearl millet for
food will increase over time. In 2025, total demand of pearl millet (food) will
be 2613 thousand tonnes. In 2015, it is likely to be 136 thousand tonnes in
urban and 1926 thousand tonnes for rural Rajasthan. In 2020, it will be
increased to 154 thousand tonnes for urban and 2165 thousand tonnes for
rural Rajasthan. In 2025, it will be 174 thousand tonnes for urban and 2439
thousand tonnes for rural Rajasthan. Demand projection for pearl millet
(grain) for alternative uses indicated that demand for cattle feed
(concentrates) is projected to be 2018 thousand tonnes (2020) and 2340
thousand tonnes in 2025. The demand for poultry feed industry is projected
at 1406 thousand tonnes in 2025. The demand for alcohol industry is
projected to be 815 thousand tonnes (2020) and 1091 thousand tonnes in
2025. The demand for seed is pegged at 24 thousand tonnes and 25 thousand
tonnes in 2020 and 2025 respectively. The supply of pearl millet (grain) is
projected at 5401 thousand tonnes (2015), 6469 thousand tonnes (2020)
and 7759 thousand tonnes (2025). The gap between demand and supply
(grain) is projected to be a surplus of 51 thousand tonnes (2015), 192
thousand tonnes (2020) and 284 thousand tonnes (2025).
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INTRODUCTION
India is a country of 1.21 billion people.

More than 60 percent of India’s population
lives in rural areas where the main occupation
is agriculture. Indian agriculture is characterized
by small farm holdings. The average farm size
is only 1.57 hectares. Around 93 percent of
farmers have land holdings smaller than four
hectares and they cultivate nearly 55 percent
of the arable land. The millets are a group of
small-seeded species of cereal crops, widely
grown around the world for food and fodder.

The pearl millet is one of the most important
cereals for food security in the arid and semi-
arid tropical regions. It is a significant source
of dietary energy and nutritional security of
poor farmer-consumers in several highly
populated regions of Asia and Africa.. The crop
has relatively high nutritional value and high
amount of iron (8mg/100g). However, several
anti-nutritional factors such as phytates,
oxalates and polyphenols are present in pearl
millet which may decrease the bioavailability
of the iron. Indigenous knowledge in Northern
India is that when consumed as chapati, it has
a warming effect (therefore,  pearl millet chapati
is consumed mostly in the winter season). On
the other hand, when consumed as ‘Rabri’ a
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semi-liquid drink in Haryana and Rajasthan, it
has a cooling effect that is why these products
are most popular in the summer season in these
states. Bajra is widely consumed in India
especially in the rural areas in different recipes
made locally. Some of the well known recipes
made using  bajra are bajra laddoo, bajra
consumed with kadi, bajre ki roti/chappati and
bajre ki khichdi. Pearl millet dry fodder is key to
survival of livestock in Rajasthan especially
during drought years. Livestock will be
threatened if efforts are not made for
enhancement of production of pearl millet grain
and fodder. Pearl millet use is also increasing in
distilleries as a cheaper source of starch. The
demand projections of pearl millet for food, feed
fodder and distilleries will give us an idea about
the future domestic demand. As the economy
is opening up, the price levels and income levels
are changing. In this changing scenario, the
expenditure elasticities will help us to work out
future demand of pearl millet. In order to
formulate an effective policy for the growth and
development of pearl millet crop, it is crucial to
know the demand and supply situation of pearl
millet crop in the long run. Keeping, these
issues in view, an attempt has been made in
this study to analyze future demand and supply
of pearl millet for food and alternative uses in
Rajasthan.

ANALYTICAL TOOLS
In order to work out expenditure elasticity

of demand for pearl millet in rural and urban.
Rajasthan using 61st round of NSSO data,
various models were tried.

The models tested were as follows:
logY = loga + b logx +log U…Double

logarithmic function.
Y = a+bx+U………….Linear function.
Y = a+b1x+b2x

2+U…...Quadratic function.
logY = a+b(1/x)+U….. Log Inverse function.
Where;
Y = Per capita expenditure on pearl millet

(`/month) in rural/urban areas (NSSO data).
X = Per capita total consumption

expenditure on all commodities (`/month) in
rural/urban area (NSSO data).

a= Constant
b= Regression coefficient

u = Random/error term
The Quadratic Function was found to be

best fit because the value of R2 (Coefficient of
Multiple Determination) was the highest and
regression coefficients were significant. The
expenditure elasticity (ex) was worked out as
follows:

  )2( 21 Xbb
y
xex 

Where;
ex = expenditure elasticity of pearl millet in

rural/urban areas
b1 and  b2 = regression coefficients and
 x = mean value of total consumption

expenditure on all commodities in rural/urban
areas (NSSO data)
 Demand Projections

For projecting the demand for pearl millet
(grain) for human consumption, rural/urban
population in Rajasthan (millions) in time period
t, growth in per capita income (per cent) and
expenditure elasticities of rural/urban Rajasthan
were used in projecting pearl millet potential
demand by 2015, 2020 and 2025. Demand
projections for the pearl millet were obtained
by using the following formula given by P.
Kumar (1998);

Dit = di0 *Nit (1+y x ηi)
 t

Where;
Dit = Potential demand (kg) in rural/urban

Rajasthan in time period t.
 di0 = Per capita consumption of pearl millet

(Kg/month) in the base year (2004-05) using
NSSO 61st round data.

Nit = Rural/urban human population in
Rajasthan in time period‘t’.

 y = Rate of growth in per capita income (in
percent).

ηi= Expenditure elasticities for rural/urban
population in Rajasthan.

RESULTS AND DISCUSSION
The population projections and

consumption of pearl millet kg per capita per
annum (NSSO) are presented in Table 1.
According to National Sample Survey Report
of 61st Round (2004-05), the  consumption of
pearl millet per capita per annum was 6.90 kg
and 33 kg for urban and rural people of
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Rajasthan respectively and the overall
consumption of pearl millet was 26.50 kg/capita/
annum. The results presented in Table 1 further
revealed that population of Rajasthan is likely
to be 85.30 million and 94.46 million in 2020 and
2025 respectively. The projected urban
population is 19.64 million (2015) 22.21 million
(2020) and 24.93 million (2025).The rural
population is projected at 57.33 million (2015),
63.09 million (2020) and 69.53 million (2025).

The results presented in Table 2 show
regression coefficients and R2 using various
regression models for rural and urban Rajasthan.
Based on high R2 values and significance of
regression coefficients, the quadratic function
was the best fit in both the areas. The
expenditure elasticities were found to be 0.09
and 0.013 for rural and urban Rajasthan,
repectively.
Demand projections for pearl millet (Food)

Demand projections for pearl millet (food)
in 2015, 2020 and 2025 were made on basis of
certain assumptions; (a) Per  capita
consumption of pearl millet in 2004-05 (Table 1)
using NSSO Data, (61st Round) will remain the
same in 2011-12. (b) Per capita income growth
in Rajasthan would be 5 per cent per annum
over time. Using projected population and
expenditure elasticities of rural/urban
Rajasthan, the demand projections for pearl

millet (food) were made and are presented in
Table 3.

The perusal of Table 3 reveals that the
demand of pearl millet for food will increase
over time. In 2025, total demand of pearl millet
(food) will be 2613 thousand tonnes. In 2015, it
is likely to be 136 thousand tonnes in urban
and 1926 thousand tonnes for rural Rajasthan.
In 2020, it will be 154 thousand tonnes for urban
and 2165 thousand tonnes for rural Rajasthan.
In 2025, it will be 174 thousand tonnes for urban
and 2439 thousand tonnes for rural Rajasthan.
The perusal of Table 4 shows consumption
rates of different types of feed for different
categories of livestock and total consumption
of dry fodder and concentrates in Rajasthan
based upon livestock population in 2007.

The results revealed that daily
consumption of dry fodder was 6.3 kg for a
buffalo in milk, 5 kg for a dry buffalo, 7.5 kg for
an adult male buffalo and 2.2 kg for young
stock. The consumption rate of concentrate
feed, which is essential for animal’s growth and
production, was estimated at 1.1 kg for a buffalo
in milk, 0.5 kg for a dry buffalo, 0.4 kg for an
adult male buffalo and 0.2 kg per day for a
young one. The daily consumption of dry
fodder was 5.5 kg for cow in milk, 4 kg for dry
cow, 6 kg for an adult male and 2.1 kg for young
stock. This was slightly lower than that of
buffalo. There were hardly any differences in

Table 2: Regression coefficients and R2 using various regression models for Rajasthan
Model b0 b1 b2 F R2

Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban
Linear -9.55 -1.87 0.28NS 0.05NS - - 2.61 4.17 0.20 0.27
Log-Linear -90.81 -16.02 23.88NS 4.17NS - - 3.44 5.39 0.25 0.32
Log-Inverse 37.87 6.41 -1903.9NS -327.9NS - - 4.42 6.80 0.30 0.38
Quadratic -253.49 -37.66 6.87* 1.01* -0.04* -0.006* 13.33 16.87 0.74 0.77
*Significant at 5per cent level of significance
NS: Non-significant

Table 1: Population projections and per capita
consumption of pearl millet
Area Population (million) *Consumption

(kg/capita/annum)2015 2020 2025
Urban 19.64 22.21 24.93 6.90
Rural 57.33 63.09 69.53 33.00
Total 76.97 85.30 94.46 26.50
*Source: National sample survey Report of 61st Round (2004-05)

Table 3: Demand projections for Pearl Millet
(Food)

(000' Tonnes)
Particulars 2015 2020 2025
Urban 136 154 174
Rural 1926 2165 2439
Total 2062 2319 2613
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Table 5 : To ta l de mand for Food and
Alternative uses

(000' Tonnes)
Particulars 2015 2020 2025
Demand for Food 2062 2319 2613
Demand for cattle feed
(Concentrate)

1793 2018 2340

Demand for distillery 609 815 1091
Demand for seed requirement 23 24 25
Demand for poultry feed 863 1101 1406
Total demand (Grain) 5350 6277 7475

consumption of dry fodder and concentrates
for goat and sheep. The total consumption of
dry fodder and concentrates based on Live
Stock Census 2007 was 37188 thousand tonnes
per annum and 4720 thousand tonnes per
annum respectively.
Demand Projections (Feed, Fodder, Seed and
Distilleries)
Assumptions:
Cattle feed: Pearl millet grain constitutes 30 per
cent of total concentrates requirement of
livestock (4720 thousand tonnes) given in Table
5.  This requirement is expected to increase @
3 per cent/annum (ACGR of cattle population).
Dry fodder (cattle): Pearl millet dry fodder
constitutes 40 per cent of total dry fodder
requirement (37188 thousand/annum) given in
Table 5. This requirement is expected to increase
@ 3 per  cent/annum (ACGR of Cattle
population).
\Poultry feed: It was notice that 15 per cent of
total production of pearl millet in 2008-09
(4293.94 thousand tonnes) was consumed by
the poultry feed industry. It was expected to
increase @ 5 per cent per annum (ACGR of
poultry population).
Distilleries: The results revealed that 10 per
cent of total production of pearl millet in 2008-

09 (4293.94 thousand tonnes) was consumed
by the distilleries. It is expected to increase @
6 per cent per annum.
Seed: The seed demand was estimated by
multiplying the current seed rate of 4 kg/ha with
the projected area under pearl millet in different
years (Table 5).

All these assumptions were based on
interactions with farmers and poultry feed
factories and distilleries.

The perusal of Table 6 shows that the
demand projection for pearl millet (grain) for
alternative uses. Th demand for cattle feed was
projected to be 2018 thousand tonnes in 2020
and 2340 thousand tonnes in 2025. The demand
for poultry feed industry was projected to be

Table 4: Feed consumption rates of cattle feed, green fodder, dry fodder and concentrates in
Rajasthan based on Livestock population census

(000 tonnes)
Type of
milch
animals

Type of
milch

animals

Daily Consumption Total Consumption

Green fodder Dry fodder Concentrates Green fodder Dry fodder Concentrates

Cattle
In-milk 3.22 5.9 5.5 0.6 6934 6464 705
Dry 2.3 4.7 4 0.4 3946 3358 336
Adult male 2.08 7.1 6 0.3 5390 4555 228
Young 4.53 4 2.1 0.2 6614 3472 331
Buffalo
In-milk 3.93 8.9 6.3 1.1 12767 9037 1578
Dry 1.89 9.7 5 0.5 6692 3449 zz345
Adult male 0.1 7.1 7.5 0.4 259 274 15
Young 5.17 6.1 2.2 0.2 11511 4152 377
Goats 21.5 1.5 0.2 0.1 11771 1570 785
Sheep 11.19 1.7 0.2 0 6943 817 0
Others 0.55 1.5 0.2 0.1 301 40 20
Poultry 14.4 - - - - - 0
Total 70.86 58.2 39.2 3.9 73128 37188 4720
*Feed consumption rates given by Dikshit and Birthal. (2010)
Livestock population census 2007  (million)
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1406 thousand tonnes in 2025. The demand for
alcohol industry was projected to be 815
thousand tonnes in 2020 and 1091 thousand
tonnes in 2025.

The demand for seed is pegged at 24 and
25 thousand tonnes in 2020 and 2025,
respectively. The total demand of pearl millet
(grain) for food is projected at 3958 and 4862
thousand tonnes in 2020 and 2025 respectively.
The preusal of Table 5 shows that the total
demand of pearl millet (grain) for food and
alternative uses taken together. It reveals that
total demand for pearl millet grain is projected
to be 5350, 6277 and 7475 thousand tonnes in
2015, 2020 and 2025 respectively.
Supply Projections of Pearl Millet (grain)

The supply projections were made on basis
of ACGR of area, production and productivity
given in Table 6. The reasults revelaed that
annual compound growth rates (ACGR) of area,
production and productivity were 1.16, 6.45 and
5.29 per cent per annum over a period 1995-
2009.

The area under pearl millet was 5206.16
thousand hectares in the 2008-09 (base year)
which was assumed to be grow @ 1.16 per cent
per annum. Base year (2008-09) productivity
was 825 kg per ha which was assumed to grow
@ 2.5 per cent ACGR.The actual ACGR of
productivity was 5.29 per cent which is not
sustainable over a long period of time.

Therefore, a moderate ACGR of 2.5 per cent
was assumed. The perusal of Table 6 revealed
that the supply of pearl millet (grain) was
projected at 5401 thousand tonnes in 2015, 6469
thousand tonnes in 2020 and 7759 thousand
tonnes in 2025.

The projected supply was compared with
the projected demand and the surplus/deficit
is given in Table 7. The perusal of Table 7
revealed that gap between demand and supply
was projected to be a surplus was 51, 192 and
284 thousand tonnes in 2015, 2020 and 2025.
Demand and Supply gap of Dry fodder (Pearl
millet)

Dry fodder supply projection is assumed
to be 2.5 times the grain supply projections
given in Table 7. Demand projections of dry
fodder of pearl millet are based on assumptions
that 40 per cent of total consumption of dry
fodder for livestock in Rajasthan was met
through pearl millet dry fodder. This is expected
to grow 3 per cent per annum (ACGR of cattle
population).

The results presented in Table 7 show
demand and supply gap of pearl millet (dry
fodder) over the years. The perusal of Table 7
revealed a deficit projection of dry fodder of
pearl millet -5315 thousand tonnes in 2015, -
5631 thousand tonnes in 2020 and -5865
thousand tonnes in 2025.
Policy Implications

Distilleries use pearl millet grain for alcohol
purpose. But pearl millet has low starch content
(52 per cent) as compared to broken rice (68 per
cent) and jowar (58 per cent). Therefore, pearl
millet breeders should initiate research efforts
to increase starch content in pearl millet. The
study also projects a deficit fodder production
scenario in coming years. Therefore, research
efforts should be made to evolve hybrid
varieties with thick stem to ensure regular and

Table 6: Supply projections of pearl millet
(Grain)
Year Projected

Area
(000' ha)

Projected
Productivity*

(Kg/ha)

Supply
projections**
(000'tonnes)

2015 5644 957 5401
2020 5979 1082 6469
2025 6334 1225 7759
ACGR (%)
1995-2009

1.16 6.45 5.29

Table 7: Demand and supply gap of pearl millet(Grain and Dry fodder)
(000'tonnes)

Year Supply projections Demand Surplus/Deficit
Grain Dry Fodder Grain Dry Fodder Grain Dry Fodder

2015 5401 13502 5350 18817 51 -5315
2020 6469 16172 6277 21803 192 -5631
2025 7759 19397 7475 25262 284 -5865
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enhanced fodder supply for sustenance of
livestock in Rajasthan.
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INTRODUCTION
Continuous surge in food prices in India, is

threatening for the country’s food security. It
gives us the impression that there exists some
mismatch between demand and supply of food
articles. The increasing food prices play havoc
with people having low purchasing power.
Many times, large food stocks result due to
the inability of the poor people to buy things.
These people are considered underfed and
severely under-nourished. Keeping in view the
intensity of the problem, an attempt has been
made in the present paper to study:
Food crisis in India and other countries of

South Asia.
Role of South Asian Association for Regional

Cooperation (SAARC) to remedy the food
crisis.
Indian economy is suffering from the

problem of chronic food crisis that is long term
inadequacy of balanced diet to its population.
During Second World War, India experienced a
severe food crisis. Again in 1943, Bengal faced
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serious famine where nearly 3.5 million people
died out of starvation (Dhar, 2010). The partition
of India in 1947 further aggravated the food
crisis as the country had to forego fertile lands
of West Punjab and Sind. This forced the
Nation into long term dependence on imports
of food grains. The various food import
agreements and food policies adopted by
government could not provide a fool proof
solution to the starved people of India. The
intensity of the problem can be judged from
the fact that nearly half of population in India
is undernourished or malnourished.

In order to find solution to the existing
global food crisis, it is necessary to acquaint
ourselves with its causes. Analytically, these
causes are grouped into two categories namely
rise in demand for food articles and insufficient
supply of food articles.
Rise in Demand for Food Articles

The factors that determine the rise in
demand for food articles are discussed as under:
Rapid growth of population

The growth rate of population is steady as
compared to growth rate of food production
which experiences large fluctuations, being
highly dependent upon the weather conditions.
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on the other hand balanced diet signifies that
the food must have the required nutrients for a
healthy body.
Slow down in production

The era of 1960s experienced a wave of
Green Revolution in different nations of the
world and it led to a big surge in agricultural
production in a short span of time. It was a
result of the application of new high-yielding
variety seeds, chemical fertilizers and above all
the enthusiasm among the farming community
to produce more and earn high level of income.
But the positive results of Green Revolution
started fading away in late eighties
endangering food sufficiency.
Low productivity of land

With no scope for increase in area under
cultivation, the only option left is to increase
the productivity of existing land, by making
permanent improvements in land, which
requires huge private and public investments.
It will lead to decline in cost of production and
increase in profit of farmers. In other words, a
higher emphasis needs to be given to non-price
interventions through public investments in
order to supplement price policy measures (Dev
and Rao, 2009). In contrast, it has been
observed that there has been a slowdown in
investments in farming/agriculture sector since
beginning of 1990s. Several reasons accounted
for it are:

i. The liberalized trade regime driven by
WTO caused deterioration in terms of
trade for agriculture in almost all the
countries.

ii. The low international prices of food
products in the late 1990s created
frustration among the producers and
discouraged them to make fresh
investments in fields-agriculture sector.

iii. Sharp rise in crude oil prices since 2004
has contributed by enhancing the prices
of chemical fertilizers, other necessary
inputs for farm sector. This has led to
spurt in cost of production, making
farming a less profitable preposition.

iv. Lack of storage facilities and absence
of efficient market infrastructure
discourages small farmers from making

At times when growth rate of population
exceeded growth rate of food production, the
emerging gaps were filled by drawing from food
stocks. A study conducted from 1980-81 to
2006-07 on relationship between level of cereal
stocks and wheat prices established a negative
correlation coefficient to the extent of -0.68. The
cereal stocks are used as credible indicator of
food security. They influence prices as a real
factor and there by influence expectations
about scarcity and inflation (Chand, 2008).
High income elasticity of demand

Demand for food grains is highly elastic for
poor people. With economic growth, the per
capita income of the poor also rises, though,
marginally thereby, generating an additional
demand for food grains. This is true especially
for India inhabited by large poor population
and experiencing high growth rates in the last
two decades.
Dietary changes

India, on the threshold of economic
development path is experiencing a boom in
the purchasing power of middle class segment.
This has led to the change in the diet pattern of
segment who because of their prosperity have
started consuming non-vegetarian food that is
livestock products.

A high priced calorie food like meat and
eggs need a much higher increase in the
consumption of cereals or other ingredients.
For example the conversion ratio in the US is 7
kg of corn to produce 1 kg of beef, 6.5 kg of
corn to produce 1 kg of pork and 2.6 kg of corn
to produce 1 kg of chicken (Chand, 2008). This
amounts to a several fold increase in
consumption of cereals.
Insufficient Supply of Food Articles

The supply of food grains have not been
sufficient to keep pace with its growing
demand. Though, the import of grains has been
looked at as a temporary solution but the long-
term availability has fallen short of requirements
causing food prices to rise.

A large proportion of population in different
parts of India do not have sufficient balanced
diet to satisfy their hunger and it leads to
starvation. Sufficiency stands for the level of
production and productivity of food grains but
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long-term investments in agriculture.
This has a negative impact on land
productivity.

Wastages
In the absence of proper transport and

storage facilities, it was estimated that about
20 percent of food grains are destroyed by
insects, rats, locusts, etc. while in transit or in
stores (FAO, 1976).
Low proportion of marketed surplus

A large part of food grains production is
either kept for self consumption or seeds for
next year. Moreover, the poor illiterate farmers
are afraid of the market irregularities (corrupt
practices prevalent among government
officials and traders). It forces the small
agricultural producers to dispose of their
produce at very low price to local traders and
hence, do not form the part of marketed surplus.
At times of low yield, the private traders
(speculators) start hoarding by purchasing
directly from farmers, expecting that prices will
rise and they will make exceptionally high profits
by selling them later. This causes acute
shortages in availability of food grains and
prices start climbing upwards.
Change in climatic conditions

Agriculture is highly vulnerable to vagaries
of nature. The recent experiences of changing
climatic conditions resulted in untimely rains
playing havoc to agriculture production
causing droughts in some regions and floods
in other. The rising temperature will have a
severe impact on production of crops.
Advocacy for SAARC Countries
Keeping in view the above challenges in Indian
agriculture and rising food prices, stringent
measures need to taken at national level, but at
same time we must think of bigger perspective.
SAARC is regional group of eight developing
countries including Bangladesh, Bhutan, India,
Maldives, Nepal, Pakistan, Sri Lanka, and
Afghanistan having identical features of huge
illiterate population burden, largely dependent
on agriculture and engulfed in problem of food
insecurity. These countr ies can have a
collective agriculture policy based on
specialization and free trade, thereby increasing
quantum of food articles, very necessary to

feed millions. Moreover, abundant countries
in agriculture like USA are diverting their most
fertile lands in production of bio-fuels as a long
term strategy to reduce their dependence on
fossil fuels which has contributed further to
world food crisis and bleak possibility of
reliance on imports to meet local demands.
Under the circumstances it becomes pertinent
for SAARC countries to think collectively in
resolving regional food crisis.  Before
proceeding further  we must have brief
knowledge about the production pattern and
mutual trade among the SAARC nations.
Production pattern

The production of various agricultural
commodities could provide a clue about the
country-wise adequacy of each commodity but
due to high inter-country area and population
size variations, it was not possible. Therefore,
conversion of production in grams/capita/day
(g/cap/day) of each product was done to derive
some meaningful inferences. As is apparent
from Table 1, the entire region except Bhutan
and Maldives is cereal based. Yet, the per capita
production of cereals in the region is far below
the world average, particularly in maize.
Besides Nepal, India and Maldives produce
enough vegetables and Sri Lanka, India,
Afghanistan and Maldives produce more of
fruits. The vast coastal areas of Maldives, Sri
Lanka, Bangladesh, India and Pakistan have
potential for fish production.

In spite of all this, the output of quality
foods such as fruits, vegetables, fish, etc. is
lagging far  behind the global scenario
presenting impeding picture of food security
of South Asia. However, milk production in
Pakistan, India and Nepal is many times higher
the world average and also more than their
domestic consumption requirements. Specific
belts of Pakistan and India are specialized in
cotton production.

Similarly, the perishable commodities such
as milk, fish, fruits and vegetables are
registering net export from the region, but
require scientific production, processing and
handling to meet the Sanitary and Phyto-
Sanitary (SPS) standards of major importing
countries. Though, the production level of
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cotton is adequate to meet the domestic
requirements, it is imported to meet the demand
of textile industry in Bangladesh, India and
Pakistan. SAARC region accounts for 23.4
percent of population and 13.6 percent of
agriculture land of the globe.

Agriculture, by and large, is operating at
subsistence level and the yield levels are low
due to natural constraints, socio-economic
limitations and lack of technology generation
and outreach to the farmers. The topography
of the region ranging from sea level to highest
mountain of the globe, soil type and other agro-
climatic factors indicate vast potential of a large
variety of flora and fauna.

Traded products
Trade of major agricultural commodities is

given in Table 2. Due to low purchasing power
of the people, trade within the area could not
flourish much. The bilateral trade agreements
in South Asia have yielded good results but
multilateral trade through SAFTA needs to be
strengthened. Despite the dismal picture of
production, the region as a whole is having net
export of cereals especially basmati rice, fish,
tea, sugar, natural rubber, fruits and vegetables
but have to export in distress (Table 2).

Thus, cutting across political boundaries
and based on bio-physical parameters and
existing cropping patterns, the major clear cut

Table 2: Trade of major agricultural commodities, 2007
Country Cereals (000' mt) Cotton (Lint mt) Fish (000' mt)

Import Export Import Export Import Export
Bangladesh 3354 19 789288 160 6 70
Bhutan 10 1 - - - -
India 1805 9723 112398 1531980 35 549
Maldives 44 - - - 1 66
Nepal 292 4 11861 - 1 -
Pakistan 158 4310 461106 45568 4 128
Sri Lanka 1163 188 2598 2 90 18
Afghanistan 1147 - 14 9632 - -
South Asia 7873

(2.6)
14245
(4.4)

1377265
(16.5)

1587342
(18.3)

137
(0.4)

831
(2.7)

World total 306439 327044 8366920 8676210 30883 30667
Figures in parentheses are per cent of the world
Source: FAO, Selected indicators of Food and Agriculture development in the Asia Pacific Region, 1998-2008
Mt=metric tones

Table 1: Production of different commodities in SAARC countries, 2007
(g/cap/day)

Country Paddy Wheat Maize Cereals Pulses Potato Fruits Vegetables Seed Cotton Milk Fish
Bangladesh 756 13 16 785 5 91 61 56 0 51 26
Bhutan 340 41 282 772 33 279 402 98 0 189 1
India 344 180 45 620 34 53 137 184 31 252 9
Maldives 0 0 1 4 1 0 96 3 0 0 1311
Nepal 365 150 181 728 25 193 101 236 0 142 2
Pakistan 141 397 61 609 21 44 108 94 101 549 7
Sri Lanka 446 0 8 456 3 11 104 105 0 25 44
Afghanistan 58 471 38 607 4 32 69 87 6 176 0
South Asia 361 188 46 635 28 57 124 160 34 257 11
World 274 252 329 977 23 129 231 378 31 282 37
Source: Worked out on the basis of production and population of each country
Data of Afghanistan were not available
Note: These figures do not coincide with availability which takes care of net imports and post-harvest losses.
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demarcated agro-climatic zones of the region
can be as following:
Mountainous area

Having cold humid climate, falling mainly
in India, Nepal and Bhutan, is the most suited
for wheat, maize, potato and rice. This area has
also vast scope of organic farming by default.
Upper plains

Cold humid climate of Pakistan, India and
Nepal, have potential in rice, wheat, maize and
potato. The Indo-Gangetic plains of India,
Pakistan and Nepal have witnessed Green
Revolution in rice-wheat as an outcome of
technology and institutional support. Still it is
the potential food security belt of the region.
But, now this area has started facing serious
problems of decline in water resource, excessive
use of agro-chemical and other environmental
problems to sustain the high production
plateau.
Lower plains

Moist sub-humid areas of India,
Bangladesh, Sri Lanka, were growing commonly
rice and jute.
Desert with brackish water

The vast area of India and Pakistan put
mainly to cotton, wheat, pulses and oilseeds
falls in this category.
Coastal areas

Humid climate in India, Bangladesh,
Pakistan, Maldives and Sri Lanka has potential
of fishery and coconut. For each zone, crop
specific common forums for  research
development, value addition, information
collection, forecasting and dissemination need
to be set up to cater to the requirements of the
entire area.
Suggestions and Policy Implications

1. National Food Security Act (2010) enacted
by UPA Government on the
recommendation of National Advisory
Council (NAC), will provide a statutory
basis for a framework which will assure
food security to the people by reforming
the Public Distribution System (PDS),
raising food grain productivity,
production, and creating a decentralized
modern warehousing system. Besides
ensuring minimum food grain entitlements

at a discount, the draft of National Food
Security Act should also indicate clauses
with regard to enhancing food grain
production, public distribution reforms
and improvement in drinking water,
sanitation, health and hygiene for better
intake and absorption of food by the poor
(Parsai, 2010).

2 For increase in farm production there is a
dire need to make provisions of easy credit
for everything from purchases of seeds to
harvesting, marketing and other
operations. This will encourage the
farming community to make required
improvements in field and its associated
infrastructure. The Committee constituted
by the Central Government under the
chairmanship of Dr. M.S. Swaminathan
also suggested that the rate of interest on
farm loans should not exceed 4 percent.
The 11th Five Year Plan seeks to achieve 4
percent growth rate in agriculture by the
end of the plan period. But the target of 4
percent growth rate is too low. If specific
efforts are made to revive the enthusiasm
among the farming community, India can
attain at least 10 percent growth in
agriculture sector alone (Dharia, 2010).

3. The recommendations of National
Commission on Farmers (NCF) needed to
the implemented as it urged for the spread
of conservation and climate resilient
farming. This will provide a road map to
strengthen the ecological economic
foundations for sustainable advances in
productivity and production and impart an
income enhancement to farming
community (Swaminathan, 2010).

4. Rampant use of chemical fertilizers and
excessive drainage of ground water after
the advent of Green Revolution in Punjab,
Haryana and Western U.P. states have
caused deterioration of soil fertility and
serious micro nutrient imbalance. The
conventional flood irrigation has caused
ground water depletion to alarming
proportion. There is a need to educate and
encourage the farmers for  organic
cultivation. Intelligent use of pesticides
and fertilizers like single super phosphate
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and water  solvable NPK instead of
rampant use of Urea and DAP lead to a
sustainable agriculture development.
Water harvesting techniques must be
made mandatory at all levels and
government should remove perverse
subsidies like providing free water and free
electricity to farm sector (Maini, 2010).

5. As per the procurement of food grains is
concerned, it should not only cover wheat
and rice but also jawar, bajra, ragi, minor
millets and pulses. Moreover, minimum
support prices should be according to the
NCF formula of Cost C2 (that is, the total
cost of production plus 50 percent). The
actual procurement price should be fixed
at the time of harvest, taking into account
the escalation in the cost of inputs like
diesel, since the time the MSP was
announced (Swaminathan, 2010).

6. The safe storage of procured grains is the
weakest link in the food security chain.
This calls for proper arrangements in
godowns and cold storages to store the
produce. If due care is taken to save crops,
India’s food grain output may reach 250
million tons (Dharia, 2010). Taking note of
the large rotten stocks of food grains, the
Supreme Court of India passed strict
directions to the Government of India that
If you cannot store the grain, than give it
to the people to eat. In a country where
admittedly people are starving, it is a
crime to waste even a single grain.

7. Agricultural production is highly
vulnerable to natural calamities like
drought, flood, hailstorm, cyclone, fire,
pests and diseases, especially when it is
experiencing climatic changes. A
comprehensive agriculture insurance
scheme must be introduced collectively by
SAARC countries to protect the farmers
against crop losses. In the presence of
assured reward, the farmers will not
hesitate in making improvements on their
land, which narrows the gap between
actual and potential yields. Moreover more
resistant varieties of crops should be
developed. The germplasm for this purpose

should be procured, imported and tested
for  adoption under different subset
locations.

8. Majority of farmers in the region (SAARC
nations) possess small land holdings,
therefore, it is highly recommended to
channelize resources for Small Farm
Management Revolution, which will result
in higher productivity, profitability and
stability under irrigated and rain fed
conditions.

9. The agro-climatic scenario of the region
(SAARC nations) is quite diverse;
typically in the case of vegetable
production, different timings need to click
the regular markets. The export calendar
for these crops may be prepared. Along
with this, the production calendar of the
region showing the seasonality of
production is very essential. Each region
should find the slots in the production as
well as export calendar. The timing of
production to cater to the processing
industry and to capture the market is
necessary.

10. The major hiccup is faced in the export
concerns with the microbial contamination
of the exported consignments. The
packaging of produce under hygienic
conditions, scientific storage of perishable
products and processing in desired form
play crucial role in promotion of exports.
In spite of increasing opportunity for
export of agricultural products, there is
increasing stress on sanitary and phyto-
sanitary measures to protect human, animal
and plant health.

11. The political relations among the member
nations of SAARC are not cordial which
discourages the free trade of food articles
and as well as restricts from formation of
common policy planning for enhancing
agriculture production of the region.
Moreover, there is high degree of variation
in terms of area of the member nations
(SAARC), hence, it creates problems of
trade among them as it does not appear
mutually beneficial, but they can be
resolved keeping in mind the welfare of
masses.
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CONCLUSIONS
It is clear from the above discussion that

multiple reasons are responsible for rapid surge
in food prices in India. The country faces a
formidable task of producing adequate food to
feed 1.2 billion persons and over a billion cattle
and other farm animals. This calls for conscious
efforts on part of Centre and State Governments
for  generating amicable conditions to
experience sustainable development of farm
sector and incentives for  population
stabilization should be initiated at the earliest.
The National Food Security Bill will provide for
food security but calls for nutrition security
which is a necessity for efficient human capital
formation. An appropriate provision should also
be made for urban poor in the proposed
universal public distribution system by the
NAC. In order to achieve a high overall growth
rate of 10 percent targeted by National Planning
Commission, it is essential to introduce a
compact package of all measures. The SAARC
countries can collectively plan for common
agro-policy based on specialization and free
trade. It can boost the total agricultural
production of the region and proves to be
mutually beneficial to them sharing identical
problem of starvation. Unhealthy political
relations and large variations in size create
obstacles, but these can be resolved, keeping
at priority the welfare of the society in general
and SAARC population in particular.
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INTRODUCTION
Water is the very basis of human life.

Sustainable and equitable use of water over
millennia has to be ensured through water
conservation methods, agricultural systems
and conservation based life systems. But in
the last few decades, population growth,
urbanization, industrialization, etc. have made
the acute pressure on water. Overuse and
pollution of vital water  resources has
deteriorated the quality of water.

In water short countries like India, national
governments need to give water resource
management their highest and first most priority
so as to provide adequate drinking water to all.
Crafting and implementing a national water
strategy is essential for  sustainable
development, efficient allocation and usage of

water for various uses. Such policy or strategy
should include giving special emphasis on
drinking water component, Instituting a
workable water system/infrastructure so that
national, regional and local water requirements
can be met, Enforcing water regulations that
help in conservation of water, connecting water
management to the needs of municipalities and
agriculture and industry in an equitable fashion.

In India, first National Water Policy (NWP)
was adopted in September 1987, since then a
number of challenges and issues have come
up in the development and management of the
water resources. The NWP, 1987 was reviewed
and updated in 2002 by Ministry of Water
Resources (MoWR), Government of India. The
2002 Policy does have a number of positive as
well as contentious elements that did not exist
in earlier policy. But, this policy too, does not
go far enough in preparing the nation for the
optimum management of water resources in 21st

Century. Now Draft National Water Policy, 2012
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has been prepared by Ministry of Agriculture,
Government of India in consultation with
National Water Board (NWB) and National
Water Resource Council (NWRC). It is claimed
that noticeable changes have been made in this
policy, as previous water policies of 1987 and
2002 were designed by the government in
consultation with few experts, but this policy
was put in the public domain to enlist the
suggestions from a wide spectrum.
Main elements of different National Water
Policies

This paper reviews the national water
policies framed by the Government of India
from time to time. The comparative assessment
of these policies is aimed at to highlight the
various elements of these policies (Murty,
2003). The comparative assessment of the main
features of the National Water Policies of 1987,
2002 and 2012 are discussed separately as
under:
Information system

The NWP, 1987 emphasized that a well
developed information system with wide
network of databases and databank regarding
water availability and actual water use should
be set up. It also includes comprehensive and
reasonably reliable projections of future
demands for water for alternative purposes.
This information system will also help in urban
domestic water demand projections. In addition
above stated elements of NWP, 1987 the NWP
2002 includes standards for  coding,
classification, processing of data and methods
of collection of data.

Modern information system has to be
introduced to promote free exchange of data
among states, which will help in interstate
transfer of data. Various problems regarding
urban domestic water would be analyzed with
this. The NWP, 2012 in addition to above stated
elements it emphasized that all hydrological
data, other than those classified as a secret on
national security consideration should be in
public domain. A national water information
centre is to be established to collect hydrologic
data regularly from all over the country, conduct
the preliminary processing and maintain in open
and transparent manner on a Geographic

Information System (GIS) platform. Online
updating of data will help in solving urban
domestic water problems and suggestions from
water engineers can be easily accessed.
Maximizing availability

The main elements of NWP, 1987 were water
resources available in the country should be
brought within the category of utilizable
resources to the maximum possible extent. The
re-cycling and re-use of water should be an
integral part of water resource development.
This will help in increasing water supply so
that urban domestic water needs can be fulfilled.
In addition to above stated elements the NWP,
2002 emphasized that the non-conventional
methods such as inter basin transfers, artificial
recharge of groundwater and desalination of
brackish or sea water, as well as traditional
methods like rainwater harvesting should be
used. These methods of water resources
development will reduce the demand and
supply gap of the drinking water in urban areas.

The NWP, 2012 stressed upon that the
water resources availability is to be assessed
scientifically and reviewed at periodic intervals,
say every 5 years. Direct use of rainwater and
avoidance of inadvertent evapotranspiration
are the new additional strategies for
augmenting utilizable water resources. These
new methods will help in meeting basic human
need and achieving equity and social justice.
Project planning

One of the main features of NWP, 1987 was
that the water resources development projects
should be planned and developed as
multipurpose projects. Provision of drinking
water should be a primary consideration. The
study of the impact of the project during
construction, and later on other human lives,
settlements and other aspects should be an
essential component of project planning. These
projects will help in providing adequate
drinking water to the urban areas in particular
and other areas in general.  In addition above
stated elements of NWP, 1987 the NWP, 2002
stressed that the drainage system should form
an integral part of any project.

The involvement and participation of
beneficiaries and other stakeholders should be
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encouraged right from the project planning
stage itself. These special efforts by NWP-2002
will help in providing sufficient amount of
drinking water to all.  On the other hand NWP,
2012 emphasized that the hydropower projects
should be planned along with other water
resources projects to the extent feasible as
multipurpose projects with provision of storage
to derive maximum benefits from available
topology and water resources. These projects
will make available adequate drinking water in
urban areas and thus water conservation
measures will also be adopted by all.
Maintenance and modernization

The NWP, 1987 emphasized that the
structures and systems created through
massive investments should be maintained
properly. A regular  monitoring and
modernization programmes should be
undertaken. The modern methods to manage
water resource will augment the existing water
availability for drinking water in urban areas
and rural areas and also for other purposes. In
addition to above stated feature of NWP, 1987
the NWP, 2002 stressed upon that an
appropriate annual provision should be made
for massive investments in systems and
structures in the budgets. These structures and
systems should be monitored on regular basis,
so if needed.  The modernization programmes
should be undertaken.

Water users associations should be formed
with due authority and responsibility so as to
facilitate the management of scarce resources
in better and efficient way. These associations
will help in a great way in reducing the gap
between water demand and supply to a large
extent.  The NWP-2012 asserts that water
resource projects which are multi disciplinary
with multiple stakeholders, should be planned
and implemented in a fragmented manner with
due consideration to optimum utilization of
water resources keeping in view maximum
benefits to the society at large. Water resources
infrastructure should be maintained properly
by entrusting public agencies to take water
related decision on their own without any
interruptions from stakeholders. The costs of
maintenance should be met from collection

water charges. For enhancing revenue, water
supply bills should include sewerage charges
and for it urban water supply and sewage
treatment schemes should be integrated and
executed simultaneously.
Groundwater developments

The NWP, 1987 stressed upon a periodic
re-assessment of the groundwater  on a
scientific basis is stressed, taking into
consideration the quality of water available and
economic variability. Exploitation should not
exceed the recharge possibilities. An integrated
and coordinated development of surface water
and groundwater should be envisaged. An
over-exploitation should be avoided. Further
extraction of groundwater  leads to
contamination and puts stress on water
availability. The NWP, 2002 in addition to the
elements contained in NWP, 1987 emphasized
that the state and central governments should
effectively prevent over exploitation of
groundwater.

The groundwater recharge projects should
be developed and implemented for improving
the quality and availability of groundwater
resources. This was the welcome step by NWP-
2002, by including government intervention to
regulate groundwater extraction, so that urban
domestic water needs are efficiently met. In
addition to NWP, 1987 and 2002 the NWP, 2012
stressed upon that the declining groundwater
levels in over exploited areas need to be arrested
by introducing improved technologies of water
use, incentivizing efficient water use and
encouraging community based management of
aquifers. Artificial recharging projects should
be undertaken so that extraction is less than
the recharge. These projects will help in
meeting minimum requirements of water in
urban areas.
Water allocation priorities

The NWP, 1987 comprised of planning and
operation of systems, water allocation priorities
should be drinking water, irrigation, navigation,
industrial, hydropower, and other uses, subject
to modification according to local needs.
Priority being given to drinking water is the
best part of the policy. In addition the elements
of NWP, 1987 the NWP, 2002 stressed upon
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the ecology, agro-industr ies and non-
agricultural industries, navigation and other
uses should receive due priority.

Irrigation and multipurpose projects should
invariably include a drinking water component,
wherever there are no alternative sources of
drinking water. The human beings basic needs
and ecology receives priority attention in
NWP-2012. It is also mentioned that after
meeting the minimum quantity of water required
for survival of human beings and ecosystem,
water must be used as an economic good with
high priority towards basic livelihood support
to the poor and ensuring national food security.
Water rates

The NWP, 1987 emphasized that the water
rates should be such as to convey the scarcity
value of the resource to the users and to foster
the motivation for economy in water use. The
water rates for surface and groundwater should
be rationalized with due regard to the interest
of small and marginal farmers. Justified and
adequate water rates will lead to saving of water
and equitable access to all.

On the other hand NWP, 2002 stressed that
there is a need to ensure that the water charges
for various uses should be fixed in such a way
that they cover at least the operation and
maintenance (O and M) charges of providing
the service initially, and a part of the capital
costs subsequently. To create additional water
resources for alternative uses of it, water rates
are the need of the hour. But, the subsidy on
water rates to poorer sections should be there
so as to make adequate water available to these
strata of society.

In addition to above stated elements of
NWP, 1987 and 2002, the NWP, 2012 clarified
the water charges at a length by stating that
there should be a mechanism in every state to
establish a water tariff system and fix the criteria
for water charges, preferably on volumetric
basis, at sub-basin, river basin and state level.
Water users associations should be given
statutory powers to collect and retain a portion
of water charges, manage the volumetric
quantum of water allotted to them and maintain
the distribution system in their jurisdiction.
Water pricing will lead to less wastage of water.

Water quality
The NWP, 1987 comprised of the features

like both surface and groundwater should be
regularly monitored for quality. A phased
programmed should be undertaken for
improvement in water quality. Water should be
free from contamination. Potable water should
be made available by government to all. In
addition above stated features of NWP, 1987
the NWP, 2002 stressed that effluents should
be treated to acceptable levels and standards
before discharging them into rivers. The
minimum flow should be ensured in perennial
rivers for maintaining ecology and social
consideration.

The principle of Polluter Pays should be
followed. With these additions, water quality
can be checked from being contaminated, as
contaminated water leads to serious health
implications. The NWP, 2012 emphasized that
the sources of water and water bodies should
not be allowed to get polluted. System of third
party periodic inspection should be involved
and heavy penalty must be imposed on the
basis of Polluter Pays principle. Quality
conservation and improvements are more
important as cleaning up of groundwater is a
difficult task. Fines in the form of pollution of
water will help in increasing the revenue and
will further help in strengthening water
infrastructure.
Conservation of water

The NWP, 1987 advocated that the
efficiency of utilization in all diverse uses of
water should be improved and awareness of
water as a scarce resource should be fostered.
Conservation consciousness should be
promoted through education, regulation,
incentives and disincentives. Conservation of
water through various alternatives will make
water availability in water short regions.

In addition the NWP, 2002 emphasized that
resources should be conserved and availability
be augmented by maximizing retention,
eliminating pollution and minimizing losses. For
this, selective linings in the conveyance
systems and other  measures should be
promoted. Awareness programme titled ‘water
as a scarce resource’ will help in conserving



258

water and enhancing the drinking water
availability in urban areas.  In addition to above
stated features of NWP, 1987 and 2002 the
NWP, 2012 advocated that community should
be sensitized and encouraged to adapt to
utilization of water as per local availability of
water. Community based water management
should be institutionalized and strengthened.
A system to evolve benchmarks for water uses
for different purposes such as water footprints
and water auditing should be developed to
promote and incentivize efficient use of water.
An institutional arrangement for promotion,
regulation and controlling efficient use of water
needs to be established for this purpose at the
national level.
 Water zoning

The NWP 1987 envisaged that there should
be water zoning of the country and the
economic activities should be guided and
regulated in accordance with such zoning.
There were no additional features in the NWP,
2002 and 2012.
Participation of farmers and voluntary
agencies

The NWP, 1987 advocated that the farmers
should be involved progressively in various
aspects of management of irrigation systems,
particularly in water distribution and collection
of water agencies will help in educating farmers
in efficient use of water and its management.
This will help in enhancing water availability
for domestic use in urban areas.  One the other
hand NWP, 2002 stressed upon that the water
resources management for diverse uses should
incorporate a participatory approach by
involving not only governmental agencies but
also users and other stakeholders in various
aspects of planning, design, development and
management of water resources schemes.

A role for women should be envisaged and
water users’ association, local bodies and
private sector  participation should be
encouraged. All these measures will help in
managing water resources in a better way, thus,
making water availability feasible for urban
users.

The NWP, 2012 advocated that Integrated
Water Resources Management (IWMI) taking

river basin in a unit should be the main principle
for planning, development and management of
scarce water resources. The organizations and
departments at centre and state should be
restricted and made multi-disciplinary in nature.
States should be encouraged and incentivized
so that water resources can be efficiently
conserved and maintained. The community
participation is also vital for water resource
management. So, community based water
management should be strengthened. A holistic
and inter- disciplinary approach for water
related problems should be started.
Contentious Issues in the National Water
Policy, 2012

The NWP, 2012 draft is open for wider
debate on the management of water resources.
The previous water policies of 1987 and 2002
were planned and executed with the help of
few specialists and experts but NWP, 2012 was
in the public domain so as to overcome the
previous unmet challenges. The preamble of
the policy is as under:

Water is a natural resource, fundamental to
life, livelihood, food security and sustainable
development. It is also a scarce resource. India
has more than 17.00 percent of the world’s
population, but has only 4 percent of world’s
renewable water resources with 2.6 percent of
world’s land area. There are further limits on
utilizable quantities of water owing to uneven
distribution over time and space. In addition,
there are challenges of frequent floods and
droughts in one or the other part of the country.

With a growing population and rising needs
of a fast developing nation as well as the given
indications of the impact of climate change,
availability of utilizable water will be under
further strains in future with the possibility of
deepening water conflicts among different user
groups. There is a low public consciousness
about the overall scarcity economic value of
results in its wastage and inefficient use. In
addition, there are iniquitous distribution and
lack of a unified perspective in planning,
management and use of water resources. The
objective of the National Water Policy is take
cognizance of the existing situation and to
propose a framework for creation of an
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overarching system of laws and institutions
and for a plan of action with a unified national
perspective.

The Government highlighted that this
policy is not a plan of action but a framework
of laws and institutions which will help in
management, regulation and utilization of water
sector. But, the policy is not well received by
some states, intelligentsia, water engineers,
bureaucrats, scientists, and the society as a
whole. The policy is viewed as a plan by the
centre to control the water sector completely
and then further marginalize the states. Many
states have the conflicting interests but this
policy comprising a word National Legal
Framework will impinge the rights of the states.

The other aspect about which states have
objection, is the ‘inter basin transfer of water’.
The policy has not stated whether the surplus
water will be transferred or some other factor
will guide the inter basin transfer of water. The
word ‘surplus’ which was in NWP-1987 and
2002, is not there in the proposed policy. The
Government of Punjab has rejected the draft
NWP, 2012 on following clauses:
i. Planning, development and management

of water resources need to be governed
by national perspectives on an integrated
and environmentally sound basis, keeping
in view the human, social and economic
needs.

ii. Water  needs to be managed as a
community resource held, by the state,
under public trust doctrine to achieve food
security, livelihood, and equitable and
sustainable development for all.

iii. Even while it is recognized that states have
the right to frame suitable policies, laws
and regulations on water. There is a felt
need to evolve a broad over-arching
national legal framework of general
principles on water to lead the way for
essential legislation on water governance
in every State of the Union and devolution
of necessary authority to the lower tiers
of government to deal with the local water
situation.

The other contentious issue of this policy
is that if this policy is accepted and adopted it

will commercialize the water and there will be
corporate sector which will manage the water
sector. Water is considered as an economic
good and not a social good in this policy,
wherein the price will be fixed on the basis of
economic theory of supply and demand. It will
limit the access of the poor and marginal
farmers to water. The interests of the poor
should be safeguarded otherwise Water
Security Bill on the pattern of Food Security
Bill has to be introduced. The inter-basin and
inter regional transfer of water will call for huge
investment and public-private partnership will
enable a long period corporate control over the
water sector. This objection was based on the
following clauses of the policy:
i. Water, over and above the pre-emptive

need for safe drinking water and sanitation,
should be treated as an economic good so
as to promote its conservation and efficient
use.

ii. The Service Provider role of the state has
to be gradually shifted to that of a
regulator of services and facilitator for
strengthening the institutions responsible
for  planning, implementation and
management of water resources. The water
related services should be transferred to
community and/or private sector with
appropriate Public Private Partnership
Model.

iii. There should be a mechanism in every
state to establish a water tariff system and
fix the criteria for water charges, preferably
on volumetric basis, at sub-basin, river
basin and State level after ascertaining the
views of the beneficiary public, based on
the principle that the water charges shall
reflect the full recovery of the cost of
administration, operation and maintenance
of water resources projects taking into
account the cross subsidy, if any.

The NWP-2012 has to address above cited
issues in a fair and disciplined manner
otherwise the policy will lose the public
confidence. Yet, another issue is the perspective
of the different States. The water policies of
the states differ from National Water Policy on
some aspects. For example, the Punjab State
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Water Policy (SWP) was first adopted in May
1997 on the lines of NWP-1987 (State Water
Policy, 1987). Since Punjab has also been facing
serious challenges in management of utilization
of its water resources, it has reviewed and
updated its existing water policy.

The distinguishing feature of SWP from
NWP is the water sharing amongst the basin
states. SWP asserts that:
a) The state shall endeavor to develop and

manage its river systems in accordance
with the internationally accepted riparian
principles. The Riparian Water Rights are:
 Ownership of the land up to the centre

of the watercourse.
 Right for water to flow onto your land in

its natural quantity and quality.
 Right to protect property from flooding,

and land from erosion.
 Right to fish in the watercourse.

Riparian Water Duties are:
 To pass on the flow of water without

obstruction, pollution or  diversion
affecting the rights of others.

 To accept flood flows, even if caused by
inadequate capacity downstream, but
there is no duty to improve the drainage
capacity of the watercourse.

 To maintain the bed and banks of the
watercourse and to clear any debris,
whether natural or manmade.

 To keep the bed and banks clear of
anything that could cause any
obstruction, including an obstruction
downstream, if it is washed away.

 To keep any culverts, trash screens,
weirs and mill gates clear of debris.

 To be responsible for protection of your
land from flooding.

 To not cause any obstruction-either
temporary or permanent-that would
prevent the free passage of fish.

On the basis of these principles Punjab’s
policy expects that the needs of riparian/basin
states should be the basis for sharing/
distribution of river waters. It admitted that:
b) Inter-basin transfer of water should in no

case be permitted from a deficit basin to a
surplus basin.

c) Large scale trans-basin diversion of river
water from Punjab to other states has
adversely affected the irr igation
requirements of the state, besides causing
adverse impact on its hydrology, ecology
and environment.

CONCLUSIONS
The Government of India drafted various

National Water Policies from time to time.
However, the Government has failed to
operationalize these policies because of various
contentious issues. The declaration of ‘water
as an economic good’ instead of ‘social good’
display the fear that this will lead to blind
commercialization of water which will adversely
affect the equitable distribution of water among
the various economic strata of the population.
Several state governments also perceived that
the adoption of National Water Policy especially
NWP-2012 will encroach upon the rights of the
states. The Government of Punjab has rejected
the NWP-2012 summarily due to these fears.
Therefore, there is a need of a full scale debate
involving all the stakeholders on the water
issues of the country so that a workable and
widely acceptable National Water Policy may
be formulated.
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 ABSTRACT

Like the other social phenomenon, the institution of marriage has also been
experiencing profound changes. The practice of monogamy has largely been
followed by all sections of society. Taking consent of the children for their
marriage, declining stability of the marriage coupled with enhanced greed
of the bridegroom’s family are some of the perceptible changes occurring in
the institution of marriage. An economic development, arrival of technology,
increased materialism in the life, legislative efforts are some of the important
factors responsible for generating changes in the institution of marriage.
New social phenomenon such as gay/lesbian relations, cohabitation, DINK
Syndrome are emerging in this modern age which were not part of traditional
Indian society. Even if, the new trends are emerging yet importance of
marriage has not diminished.
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INTRODUCTION
Marriage is one of the important social

institutions found in all societies of the world
not withstanding having different forms of
mate selection and different types. One of the
core issues of this institution is that it
sanctioned the union of male and female for
purpose of establishing a household,
procreating and providing care for the offspring
(Majumder, 1977). The marriage is the basic and
important unit of society because of the role it
plays in generation of human capital resources
and the power that is vested in it to influence
individual, household and community behavior
(Sriram, 1993). It is also a major source of
nurturance, emotional bonding and
socialization and a link between continuity and
change (Desai, 1995).

Change is a law of nature. Everything in
this world is under a change. The social

institution like family and marriage are also
getting influenced by the societal forces. Both
the institutions have with stood the ravage of
time and the shocks of centuries. Whereas, the
family has largely been changed from joint to
nuclear one, the institution of marriage in India
has undergone vast changes like age at
marriage, spread of divorce, reduction in times
of marriage and extravagant expenditure on it,
etc.

Some changes are considered good for
society while some are felt in negative term. In
the present paper a modest effort is made to
see the changing pattern of marriage in India.
The specific objectives were to study the
changes occurring in the marriage institution
and to examine various factors responsible for
change.
METHODOLOGY

The discussion in the paper is based on
the information collected from the secondary
sources. The prime purpose of the paper was
to highlight the changing patterns of Marriage
in Indian Society. Old Manu scripts, books,
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journals, printed material and other related
studies were made base to arrive at conclusion.
Emergence and Evolution of Marriage

The first evidence of marriage ceremonies
dates about 2350 B.C. in Mesopotamia. Our
earliest ancestors most likely lived in a ‘primal
horde’ (Coontz, 2005). In a primal horde there
was no long term pair bonding, males and
females copulated with many partners. There
was no bonding between men and women and
infants were more developed at birth than in
later periods, males were neither providers nor
protectors making the forming of pairs
redundant (Fisher, 2004).

Roughly, 5000 years ago, the invention and
increased use of the plough and draft animals
altered human interaction. More productive
agricultural production created much more
complex societies by allowing cities to increase
in size, enabling the division and specialization
of labour. The major societal shifts greatly
impacted families and marriages. In some
societies, especially more contemporary
agrarian societies, marriages can be identified
as relatively equal partners both producing
equally toward the economic survival of the
family.

The major change that industrialization
caused within the family institution was the
separation of work from family life. The
separation of work and family life impacted
marital systems in several ways. First of all,
families transitioned from large extended family
systems to smaller nuclear households. The
advent of the industrial economy also facilitated
the transition from a producer to consumer
culture. In the earlier family systems, families
produced all the goods they needed from
shelter to food and clothing. This shift from
producers to consumers has impacted the
marital arrangement significantly (Sinha, 1984).

The trends of increasing educational
attainment among women and decreased
fertility were sparked. These changes have
brought about more opportunities for women
outside the domestic realm and decreased the
economic dependence of one sex upon the
other (Leete, 1994). Despite the issue of
increased levels of divorce, the shift away from

seeing marriage as solely an institution for
economic cooperation and the production of
children have opened up a myriad of options
in today’s society. This is not to say that all
pressures to marry have vanished, but marrying
for economic survival is no longer the norm.
The rates of cohabitation, single parenting,
couples remaining voluntarily childless, and the
openness of same-sex partnerships have also
expanded within the post-modern framework.
Importance of Marriage in Hindu Ideology

Marriage is indispensible in every society.
According to Hindu ideology life is divided
into four stages Brahmacharaya, Grihastha,
Vanaprashta and Samnyasa. The second stage
Grihastha dealt with marriage and included the
goals of Dharma, Artha and Kama (Madelbaum,
1995). Dharma deals with the dharma or the
religious aspect, Artha deals with the economic
aspect and Kama is the physical aspect. The
Vedas and the Smritis gave an authentic written
foundation to the institution of marriage.
Marriage constitutes an essential and important
stage in one’s life and is often referred to as the
‘Grihastha ashram-a stage without which one
cannot achieve mukti (salvation). The Vedas
consider marriage as a sacrament, a social and
religious duty (Sengupta, 1967). Marriage
constitutes an important process in a persons
life cycle.

According to the traditional Hindu view,
marriage is a sacrament. The marriage is
indispensible as for the perseverance of race
and body. For the vast majority of people,
marriage is always within one’s own religion
group and the family also, thereof prevails
within it (Sonawat, 2008).As far as the Hindus
are concerned, vivaha is generally considered
obligatory for every person as it is placed in
the first place. Vivaha is one of the sarira-
samskara (sacrament) sanctifying the body
each of every man and woman must pass
through at proper age and time. The Hindu
believe that one’s progeny is connected with
and is instrumental to happiness both in this
world as well as hereafter (Manu Smriti).Manu
Smriti clearly states that “he is a perfect man,
who consists of his wife, himself and his off
springs.
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Changes Occurring in the Marriage patterns
Changes in the forms of marriage: Though in
the traditional Hindu society, monogamy was
the prime form of marriage yet, polyandry,
polygamy, bigamy and marriage by exchange
were quite popular. Now, over the time
polygamy, polyandry and exchange marriages
have severely declined and monogamy is being
followed by most people of Indian society.
Change in the aim and purpose of marriage:
The traditional Hindu marriage consider
“dharma” as for performance of religious duties.
Earlier, the marriages were to perform the sacre
duties and functions. The prime function was
to become kins and protectors of the family.
With the advent of variety of factors like mass
media, consumerism, globalization the sacred
types of relations are turning fade. The aims
and purposes have changed their meaning from
respect, faithfulness, sincerity to  less respect,
greed and unfaithfulness.
Change in process of mate selection: In olden
times, parents usually selected the spouse and
there was hardly any say of the girl. There are
numerous stories and stocks which support
that parents used to marry their daughters
according to their own will. Now, due to various
factors like increasing education among girls,
urbanization, economic independence, etc.
Children are consulted in marriage matters and
even girl and boy talk and try to know the views
of each other before executing marriage
ceremonies. The Indian system, therefore,
crumbled when forced by changing reality in
the form of extended education of girls, the
effect of this on raising ages at marriages and
making the choice of spouse themselves
(Caldwell, 1992). The marriages which were
earlier held by middlemen are now replaced with
matchmaking agencies and the advertisement
by newspaper and various social networking
sites (Jones, 2010).
Change in the age at marriage:  When one
goes to age at marriage in India, it comes out
that children used to get married at early age
and it was more in the case of girls. In some
specific cases like Rajasthan girls were married
at very early age that is age of 3-4 years even
when they did not know the meaning of

marriage. The marriage system was heavily
dependent on arranged marriage at an early age
in the traditional societies of India. The
sexuality of women needs to be carefully
controlled to uphold the honour of the family
husbands and wives should not to be too
emotionally attached, as this could threaten the
unity of the patriarchal family (Jones, 2010).

Early marriage helps to protect young
women’s chastity, marks a clear break from their
natal families, makes them more likely to accept
the structure of authority in their new family
and weakens the husband-wife bond (Reddy,
1982). Now due to arrival of various factors like
technology and awareness among girls there
is a big change. Legally, the age for girl’s
marriage is 18 years and boys 21 years. Further,
due to arrival of professional education,
children are busy in studies for a longer time
and hence, marriages get delayed in 25-30 years.
The trend towards late marriage is associated
with the socio-economic changes that enhance
the status of women by increasing educational
and employment opportunities (Puri, 1999).

It has played a major role in determining
the growth rate of population through its
linkage to marital fertility. The delayed marriage
makes considerable difference in lowering
fertility rates. The fertility rate in India in 1970
was 5.6 which have reduced to 2.8 in 2008
(World Bank Report, 2008).
Change in stability of marriage: In the olden
times institution of marriage was quite stable
and hardly any divorce was noted. Fear of
kinship system, strong social codes, never
allowed married couples to break up marriages
even if they want to live together or not. In the
past divorce carried a considerable stigma and
the pressure for the sake of the children and
also for the sake of appearances and family
honour, was very strong (Goody, 1973).

Now due to legislatives, education,
technology advancement and more awareness
has changed stability in the institution of
marriage. Divorce is increasing in society
across the globe. In the agro based states like
Punjab and Haryana there is increase of 150
per cent since last decade and in Kerala known
as most literate state there in an increase of 350
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per cent divorce rates since last decade. Love,
personal commitment and intrinsic satisfaction
are now seen as the cornerstone of marriage
(Allen and Grow, 2001)
Change in field of selection (Increasing
number of inter caste marriage): Until
sometime back, marrying a person belonging
to some other caste or religion was not
permitted by the families.

Kapadia (1982) conducted a study on inter-
caste marriages in India and the data revealed
that more than fifty percent parents expressed
their willingness to allow their children marrying
outside their own caste. Only one third were
against this departure from custom.

Afzal (2009) found that the religion plays
important role in inter-caste marriage. Women
belonging to Muslim and other religious group
were less likely to have intercaste marriages
than Hindus. Also working women were more
likely to have intercaste marriage than non-
working women in Punjab.
Change in economic aspects of marriages:
Marriage is often held in cities as a social or a
civil ceremony than religious ceremony. The
concept of Indian wedding has seen drastic
changes, over the last few years. In the past,
the ceremony was a family affair, confined to
an economical budget, even though, the guest
list was long.

On the contrary, in the present time, the
occasion is generally celebrated in an
elaborated way, with number of rituals that are
conducted before, during and after it. A long
guest list, colorful and extravagant venue,
lavish feast and a series of rituals are the key
ingredients of the ‘big fat Indian wedding’ that
we see today. In many cases, the wife’s family
is expected and obliged to provide a substantial
dowry at the time of marriage and thereafter, to
continue to make presentations to the
husband’s family (Miher, 1988).

Huge amount is spend on ceremony to make
it a grand gala. Money is spent lavishly for
decorating marriage mantaps, arranging grand
dinner, take-home sweets, music orchestra,
video-shooting, photography, marriage
processions, etc.

Factors Responsible for Changing Marriage
Patterns
Economic factors: Changes in marriage
institution are clearly related to the remarkable
development in education, increasing
urbanization and involvement of women in
economic activities outside household. People
have started going out of the family for work
and women also have joined men in process of
finding out jobs and earning money. This has
boosted self-respect and self-confidence of
women. These developments have affected the
institution of marriage (Kapadia, 1982).

The another factor is affluence materialism.
Through, the technological improvements the
living standards and real purchasing power of
individuals have been enhanced. The primary
effect of this increased affluence of marriage
breakdown is that people can better afford the
expenses of divorce which include not only
legal fees but also the cost of maintaining a
second home and added cost of recreation for
the children (Afzal, 2009).This all is an
indication towards changes occurring in
institution of marriage.
Social factors: In the past, there were joint
families in which there was interdependence of
family members and there was closely
interacting community. In the transition,
today’s highly urban and affluent society, work
patterns have become more differentiated
reducing the necessity to interact with the
community. This pattern has given rise to
individualism (Sonawat, 2008).

There is a sense of ‘Systemness’ this is
concept of functional theory which describes
how society becomes increasingly complex
through structural differentiation and
specialization. Now, the society is characterized
by high degree of specialization in terms of
employment, education, health care,
transportation. Prior to this specialization the
family served the economic, educational,
recreational, health care, procreative, protection
and affection roles for its members. Gradually,
through industrialization these responsibilities
have been taken from family and
institutionalized outside the home (Sinha,1984).
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The institution of marriage has gone a
tremendous change as there is a great change
in living condition, values, norms and traditions
in the patriarchal society girls had no say in
the family matters especially in marriage affairs.
Earlier they could not interfere or raise any
question even if their own marriages were fixed.
In the past, the divorce was seen as ‘Stigma’
but now the time has changed. Girls are openly
coming forward with the views starting from
selection of mate and have full rights for divorce
if the marriage is not successful.

Other things such as changes in the public
perception are often referred to in the vernacular
as ‘changing times’. People have now become
more self centered and sense of
individualization is pulling them away from
traditional norms of marriage and forming
household without legal marriage
(Herzberger,1993).
Psychological factors: In the past, for women
the greatest personal achievement and source
of reward was to be married, raising children
and ensuring an optimal home and family life.
No other life content could provide the same
sense of personal worth. For men self fulfillment
lay in maintaining good employment, marrying
the woman of their dreams and providing
financial support to their family. Men and
women have clear cut idea of their respective
roles.

However, an increasing urbanization,
institutionalization of family roles, technological
improvements in home care products and
increased affluence reduced the potential of
home life to provide stimulation and feelings
of worth from satisfactory personal
achievements (Hines, 1997).

In addition, the ethos of individualism
encouraged both men and women to realize
their own potentials. The growing economic
independence of women led to demands for
more egalitarian family norms in the areas of
child rearing, decision making, finances and
household tasks. These changes in family
norms and role expectation brought increased
friction into homes due to departure of
established patterns. Women grapple with the
desire to have both career and children so there

is conflict in marital relations and disturbed
domestic life.
Technological factors: The arrival of new
technology has also been emerging as a new
factor for generating changes in the institution
of marriage. Earlier, there used to be the joint
families in which grandparents and other senior
members had control over the juniors but now
there are nuclear families in which both the
parents are working and children are ignored
to a great extent. They do not have any
surveillance on them and they become isolated
and take support of mass media and others
technologies such as computers, mobiles,
television, etc. They make use of networking
sites which make them away from family
members but closer to outer world (Kolenda,
1987).
Legislative factors: The legislative measures
taken by the government in the last 50 years or
more has helped to changed the nature of
institution of marriage as now legal safeguards
are provided in marriage which were not part of
traditional Hindu society. Many of the beliefs,
values, ideals and rules of marriage laid down
by the Hindu Shastrakaras have lost their
original meaning and importance and purpose
now.

During the British rule and also after
independence legislations were passed in order
to bring about desirable changes in the Hindu
Marriage System. The laws were related to:

(i) Age at marriage
(ii) Field of mate selection
(iii) Number of spouses in marriage
(iv) Breakage of marriage
(v) Dowry to be taken and given
(vi) Remarriage.

Various inhuman practices associated with
the marriage such as the practice of sati has
been prohibted/banned by law. Legislations
have not only abolished child marriages but
also fixed the minimum marriageable age for
boys and girls as for girls are 18 years and boys
21 years. The legislations have also made clear
the selection in marriage that is, who should
marry whom. They have also legalized inter-
caste and inter-religious marriages and have
made provision for registered marriages.
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Legislations have made provisions for divorce.
Equal rights are conferred on men and women
in this regard (Rao, 2004).

Legislations have also specified the
conditions of divorce. Legislations have also
been undertaken to give special protection to
women preventing the exploitation of their
helplessness and weaknesses by others. In
order to loosen the tight grip of the patriarchal
values over the joint families legislations have
also been undertaken providing equal
opportunities, privileges, rights and facilities
even to women.
Emerging New Institutions

Besides shift in age, education, caste,
dowry and divorces there are some structural
changes in the marriage pattern which have a
great impact on the society. Though, limited in
number but in metropolitan cities and urban
areas there are occurring some other serious
problems which are as follows:
Gay relationships/ lesbians

Though, it seems as a shock to the Indian
society but gay/ lesbians are emerging in India
at a fast rate. According to a report by NGO
there are thousands of gay/lesbians in
metropolitan cities of Indian society. It is a kind
of relationship where the same sex persons
marry to each other. In 2004, the Civil
Partnership Act has given same sex couples
similar legal rights to married couples in respect
of pensions, inheritance, tenancies and
property. Though, this kind of emerging
institution is not conducive for the smooth
working of the society and thus, the marriages
follow a different pattern than in traditional
societies.
Cohabitation

The young people may find marriage less
important because premarital sex is becoming
increasingly acceptable. Cohabitation is when
the couple moves from dating to living together
which may or may not lead to marriage
(Manning, 2007). Today, it is more socially
acceptable for couples to begin a sexual
relationship, set up a home and have children
outside formal marriage. Since 2002, cohabiting
couples have had the same right to adopt as
married couples.

One-person households
When one person establishes his family is

the one person household. People are now
more self centred. Men as well as women want
to establish their  own identities by
independently establishing households. There
are  almost three in ten households (6.8 million
people) who are one person holded houses
(World Bank Report, 2008).
Living apart together’

It is commonly seen in the western countries
where the people, though, being married are
living far from each other. As people are getting
more isolated and have greater egoistic attitudes
they don’t want their privacy to be interfered,
so, they adopt the path of living apart together.
In 2008, according to a survey by British Social
Attitudes it was noted that every one in 10
adults are ‘living apart together’ or ‘LATs’.
DINK syndrome (Double income no kids)

The term was coined in the 1980s at the
height of “yuppie” culture. The post-2000
economic crisis have solidified this social trend
as more couples wait longer to have kids, with
one in five choosing not to have them at all.
People don’t want to take responsibility of the
kids and want to enjoy their life without any
tensions. They find the kids as the additional
responsibility.

CONCLUSIONS
The changes are bound to occur and

institution of marriage is also experiencing
many changes. The technological, economical,
new educational patterns and changes in life
styles, are major factors playing profound role
in this change. With the passage of time, the
age at marriage, process of mate selection, aims
and the purposes of marriage, trends of divorce
rates and the economic aspects of marriage
have undergone a tremendous change. There
are definitely serious consequences of the
changing marriage patterns as the increasing
age at marriage makes a considerable difference
in lowering the fertility rates. The various
factors such as the social,  economic,
psychological,  technological and the
legislative play a great role in the change of
marriage institution. As people are becoming
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more independent in the wake of liberalization,
consumerism and its generation of unreal
aspirations have increased the gap between
desires and their fulfillment. Further, the new
values made acceptable, or even desirable by
such consumerism are “getting rich quick in
any way possible”. In such a setting the
existing unequal power relationships within the
family become a channel for acquiring wealth
quickly at any cost. The conflicts in this
institution are also emerging due to the
interaction of tradition with modernity. New
patterns in the marriage like gay, cohabitation,
etc. are also emerging in some places which
may have more effects in the coming time.
Though, these new trends are observed today
the importance of marriage has not diminished.
It is still universally practiced. Although, its
sanctity is affected a little, it is not reduced to
the level of a mere civil contract. Hindu men
and women are still emotionally involved in
their marriages.
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ABSTRACT

The foreign direct investment (FDI) helps in transferring of financial resource,
technology, innovative and improved management techniques along with
raising productivity. Indian retail sector is one of the most sought after
sectors that carry great potential for attracting FDI. The global FDI flows
rose to $1,524 billion in 2011 from $1,309 billion in 2010. It was noticed
that Mauritius, Singapore, USA, UK and Japan are the top most investor as
compared to the rest of the global market interested in the Indian economy.
FDI inflow was received by the service sector which was accompanied by
construction development and township as well as telecommunication
industry and was heavily concentrated around Mumbai and Delhi city. The
food and grocery is the largest category within the retail sector with 60 per
cent share followed by apparel and mobile segment.
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INTRODUCTION
The foreign investment is investment in an

enterprise by a Non-Resident irrespective of
whether this involves new equity capital or re-
investment of earnings. The foreign investment
is of two kinds namely FDI and Foreign Portfolio
Investment (FPI). FDI is defined under
Dictionary of Economics as an investment in a
foreign country through the acquisition of a
local company or the establishment thereof an
operation on a new site. It refers to capital inflow
from abroad.

One of the most striking developments
during the last two decades is the spectacular
growth of FDI in the global economic
landscape. In fact, FDI provides a win-win
situation to the host and the home countries.

Both countries are directly interested in inviting
FDI, because they benefit a lot from such type
of investment. The ‘home’ countries want to
take the advantage of the vast markets opened
by industrial growth. On the other hand the
‘host’ countries want to acquire technological
and managerial skills and supplement domestic
savings and foreign exchange. Moreover, the
paucity of all types of resources namely
financial,  capital,  entrepreneurship,
technological know-how, skills and practices,
access to markets-abroad-in their economic
development, developing nations accepted FDI
as a sole visible panacea for all their scarcities.
Further, the integration of global financial
markets paves ways to this explosive growth
of FDI around the globe (Honda, 2011).

The historical background of FDI in India
can be traced back with the establishment of
East India Company of Britain. British capital



269

came to India during the colonial era of Britain
in India. However, the researchers could not
portray the complete history of FDI pouring in
India due to lack of abundant and authentic
data. Before the independence major amount
of FDI came from the British companies. The
British companies set up their units in mining
sector and in those sectors that suits their own
economic and business interest. After the
Second World War, Japanese companies
entered Indian market and enhanced their trade
with India, yet, U.K. remained the most
dominant investor in India.

The Indian retail sector is one of the most
sought after sectors that carry potential for
attracting FDI. The sector is rightly projected
as sunrise sector of India. The growth of retail,
especially in 21st century is mind boggling and
attracting the attention of retailers world over.
With steady entry of top global retailers such
as Wal-Mart, Tesco, Carrefour many more in
last couple of years despite conservative
approach of the government, the sector has
become more fascinating for research study
(Moghe, 2011). Indian economy is the second
fastest growing economy in the world after
China. Against this context, the paper
particularly analyses in detail the role played
by the foreign investment sector in the
emergence of India. This will throw deeper
insight into the process of the economic

development going on India and the
contribution particularly made by the foreign
investment sector (Kareem, 2008). More
specifically the present study was undertaken
to examine the trend in FDI in the retail sector
of India.
METHODOLOGY

The present study is based on the
secondary data collected from various journals,
magazines and websites particularly from the
Department of Industrial Policy and Promotion,
Ministry of Commerce and Industry, etc. The
data have been collected for the period of 2000-
2012 from various published sources. The data
so collected were tabulated and analysed by
using simple statistical techniques like average,
percentage, ratio, etc. The performance
indicator such as total inflows of FDI, state-
wise and sector-wise inflows of FDI, etc; have
been used to examine the financial performance
of FDI in India.

RESULTS AND DISCUSSION
Global FDI Flows

The FDI inflows increased across all major
economic grouping in 2011. The rise of FDI
flows was widespread in all the three major
groups-developed, developing and transition
economies in 2011. The global FDI flows rose
to $1,524 billion in 2011 from $1,309 billion in
2010. The increase as such was 16 percent. The

Table 1: Share of top ten investing countries in FDI equity inflows in India
(` Crores)

Country 2010-11 2011-12 2012-13** Cumulative
Inflows***

%age to total
inflows

Mauritius 31855 46710 34139 323610 38
Singapore 7730 24712 6151 83739 10
U.K. 12235 36428 3153 77814 9
Japan 7063 14089 7305 65156 7
U.S.A 5353 5347 1492 49382 6
Netherlands 5501 6698 5242 37567 4
Cyrus 4171 7722 1538 31208 4
Germany 908 7452 2354 23182 3
France 3349 3110 1419 14797 2
U.A.E. 1569 1728 556 10876 1
Total* 97320 165146 70132 845138 -
Source: Fact sheet on Foreign Direct Investment,
DIPP*Includes Total FDI inflows under NRI schemes of RBI
**From April 2012 to September 2012
*** From April 2000 to September 2012
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FDI flows to developed countr ies grew
strongly in 2011, reaching $748 billion, which
was higher by 21 per cent as compared to 2010.

The developing countries continued to
account for nearly half of global FDI in 2011 as
their inflows reached a new record high of $684
billion. The r ise was driven mainly by
investments in Asia in 2011.

The FDI flows to transition economies also
continued to rise, to $92 billion, accounting for
another 6 per cent of the global total. In
contrast, Africa, the region with the highest
number of LDCs, and West Asia continued to

experience a decline in FDI (Reserve Bank of
India, 2000-12).
FDI Equity inflows in India

The data presented in Table 1 pertained to
country-wise, state-wise and sector-wise FDI
Equity inflows in India. The results revealed
that the Mauritius, Singapore, USA and UK
are the top country’s investing heavily in India.
According to the fact sheet September 2012,
Mauritius has the highest FDI equity inflows
with 38 per cent of the total inflows followed
by Singapore, UK, Japan and USA with 10, 9, 7,
and 6 per cent, respectively.

Table 2: Share of FDI equity inflows received by different states of India
(` Crores)

RBI'S regional office* State Covered 2010-11 2011-12 2012-13@ Cumulative# Percentage
to total

Mumbai Maharashtra, Dadra &
Nagar haveli, Daman & Diu

27699 44664 30851 27986 33

New Delhi Delhi, Part of UP and
Haryana

12184 37403 11852 162943 19

Bangalore Karnataka 6133 7235 2373 46265 6
Chennai Tamil Nadu, Pondicherry 6115 6711 5856 43415 5
Ahmadabad Gujarat 3294 4730 1973 38396 5
Hyderabad Andhra Pradesh 5753 4039 2375 32976 4
Kolkata West Bengal, Sikkim,

Andaman & Nicobar
426 1817 750 8935 1

Chandigarh Chandigarh, Punjab,
Himachal Pradesh

1892 624 146 5456 1

Bhopal Madhya Pradesh,
Chhattisgarh

2093 569 603 4182 1

Kochi Kerala, Lakshadweep 167 2274 223 4155 1
Panaji Goa 167 181 31 3538 0.4
Jaipur Rajasthan 230 161 423 3033 0.3
Kanpur Uttar Pradesh, Uttaranchal 514 635 112 1559 0.2
Bhubaneswar Orissa 68 125 60 1392 0.2
Guwahti Assam, Arunachal Pradesh,

Manipur, Meghalaya,
Mizoram, Nagaland, Tripura

37 5 0 321 0

Patna Bihar, Jharkhand 25 123 21 170 0
Region Not Indicated** - 29344 53851 12484 21884 24.9
Sub-Total - 97320 165146 70132 844605 100
RBI'S NRI Scheme (From
2000 TO 2002)

- 0 0 0 533 -

Grand Total - 97320 165146 70132 845138 -
Source: Fact sheet on Foreign Direct Investment, DIPP
*The Region-wise FDI inflows are classified as per RBI'-Regional office received FDI inflows, furnished by
RBI, Mumbai.
** Represent, FDI in flows through acquisition of existing shares by transfer from resident to non-residents. For
this RBI regional wise information not provided by RBI.
@: From April 2012 to September 2012#: From April 2000 to September 2012
@: From April 2012 to September 2102
#: From April 2000 to September 2012
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Table 3: FDI equity inflows of the country top ten sectors
(`  Crores)

Sector 2010-11 2011-12 2012-13* Cumulative
Inflows**

Percentage to
total inflows

Services Sector 15053 24656 16643 162416 19
Construction Development
and Township

7552 15236 3499 97262 12

Telecommunication 7542 9012 236 57314 7
Computer Software and
Hardware

3551 3804 1322 51440 6

Drugs & Pharmaceuticals 961 14605 2648 45516 5
Chemical (other than
Fertilizers)

10612 18422 819 39719 5

Power 5796 7678 1735 34949 4
Automobile Industry 5864 4347 3514 34300 4
Metallurgical Industries 5023 8348 3699 30635 4
Hotel and Tourism 1405 4754 16442 31926 3
Source: Fact sheet on Foreign Direct Investment, DIPP
* From April 2012 to September 2012
** From April 2000 to September 2012

The percentage share of top two investing
countries Mauritius and Singapore (48 per cent)
was higher than the sum total of share of rest
of countries. It is apparent from the Table 1
that total FDI equity inflows in India has
increased from `97320 in the year 2010-11 to
`165146 in the year 2011-12.

The results clearly depicted that Mauritius,
Singapore, USA, UK and Japan are the top most
investor as compared to the rest of the global
market interested in the Indian economy.
Therefore, it shows that most of the western
countries are investing in India but the Eastern
countries like China, Russia, etc, were not much
interested which is the worrying factor for
India. This dominance of Mauritius is because
of the Double Taxation Avoidance Agreement
(DTAA) between the two countries, which
favours routing of investment through this
country. The DTAA type of taxation treaty has
been made out with Singapore also. The FDI
inflows in India were heavily concentrated
around two cities, Mumbai and Delhi.
Bangalore, Ahmadabad and Chennai have also
received significant amount of FDI inflows
(Table 2).

These five cities together account for 69
per cent of total FDI inflows to India. Mumbai
and Delhi together received 50 per cent of total
FDI inflows to India during period of 2000 to
2012. The perusal of Table 2 clearly reveals that

major share goes to the Mumbai followed by
New Delhi, Bangalore, Chennai, Ahmadabad,
Hyderabad, Kolkata, Chandigarh, Bhopal and
Kochi. Mumbai received heavy investment
from Mauritius, apart from U.K., USA,
Singapore and Germany.

Delhi received highest investment from
Mauritius, apart from Japan, Netherlands and
UK. The key industries attracting FDI inflows
to Delhi region were telecommunications,
services, housing and real estate, automobile
industry and computer software and hardware.

The perusal of Table 3 revealed that the
major share of FDI inflow was received by the
service sector which was accompanied by
construction development and township as well
as telecommunication industry. These were the
booming sectors of Indian economy where the
job opportunities were also available in
abundance.

The service sector attracted  highest
inflows of FDI which accounted for 19 per cent
of the total inflows, followed by construction
development and township, elecommunication,
computer software,  hardware and drugs-
pharmaceuticals with 12, 7, 6 and 5 per cent
respectively. The FDI inflows in services sector
were heavily concentrated around two major
cities of Mumbai and Delhi. Mauritius topped
the chart by investing in services sector
followed by UK, Singapore.
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The leading Indian companies which
received FDI inflows in services sector were
Cairn (India) Limited, DSP Merrill Lynch
Limited,  AAA Global Ventures Private Limited,
Kappa Industries Limited, Citi Financial
Consumer Finance (I) Limited, Blue Dart
Express Limited, Vyasa Bank Limited, CRISIL
Limited, Associates India Holding Co. Pvt.
Limited, Housing Development Finance
Corporation Limited.
FDI in Retail Sector in India

The retailing in India is one of the pillars of
its economy and the real GDP was expected to
grow at 8-10 per cent per annum in the next five
years. As a result, the consuming class with
annual household incomes above ̀ 90,000 was
expected to rise from about 370 million in 2006-
07 to 620 million in 2011-12. Consequently, the
retail business in India was estimated to grow
at 13 per cent annually from US$ 322 billion in
2006-07 to US$ 590 billion in 2011-12. The Indian
retail market is one of the top five retail markets
in the world by economic value and one of the
fastest growing retail markets in the world, with
1.2 billion people (Joseph et al., 2008). As of
2013, India’s retailing industry was essentially
owner manned small shops. In 2010, larger
format convenience stores and supermarkets
accounted for about 4 percent of the industry,
and these were present only in large urban
centres. India’s retail and logistics industry
employs about 40 million peoples (3.3% of
Indian population).

In January 2012, India approved reforms for
single-brand stores welcoming anyone in the
world to innovate in Indian retail market with
100 percent ownership, but imposed the
requirement that the single brand retailer source
30 percent of its goods from India. Indian
government continues the hold on retail reforms
for multi-brand stores. (Anonymous, 2012).

On 14th September, 2012, the Government of
India announced the opening of 51 per cent
FDI in multi-brand retail, subject to approvals
by individual states. This decision was
welcomed by economists and the markets, but
caused protests and an upheaval in India’s
central government’s political coalition
structure (Anonymous, 2012b). The

government managed to get the approval of
multi-brand retail in the parliament despite
heavy uproar from the opposition. Some states
will allow foreign supermarkets like Wal-Mart,
Tesco and Carrefour to open while other states
will not.
Division of Retail Industry

There are mainly two type of retailing done
at globally discuss as following:
Organised  and unorganised retailing

The term denotes that sector/part of the
economy which operates through institutions
which feed figures into official statistics. This
sector comprise firms organised as companies,
payments made through banking system,
incomes reported to the tax authorities, sales
reported to the VAT authorities and
employment reported to the concerned
authority. These included the cooperate-
backed hypermarkets and retail chain and
privately owned large retail business (Table 4).

The term refers to economic activity which
are not conducted through legally incorporated
bodied and are not reported to the tax and social
securities authorities. For example kirana
Shops, general stores, paan/beedi shops, hand
cart and payment vendors.
An organized retail is still in the stages of
finding its feet in India. The perusal of Table 4
revealed that 95 per cent of Indian retail markets
are unorganized and only 5 per cent is organised
(Table 4). Though, the organized trade makes
up over 70-80 per cent of total trade in developed
economies, India’s figure was lower even in
comparison with other Asian developing
economies like China, Thailand, South Korea

Table 4: Organised versus Unorganised Retail
at Global level

(Per cent)
Countries Unorganised Organised
USA 15 85
Taiwan 19 81
Malaysia 45 55
Thailand 60 40
Indonesia 70 30
China 80 20
India 95 5
Source: Planet Retail and Technopak Advisors Private Limited.
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and Philippines, all of whom have 20-25 per
cent share in organised retail.
Retail Market in India

The Indian retail industry has experienced
growth of 10.6 per cent between 2010 and 2012
and is expected to increase to $750-850 billion
by 2015. The food and grocery is the largest
category within the retail sector with 60 per
cent share followed by apparel and mobile
segment.

The four major organized retail sectors are
apparel, food and grocery, mobile and telecom
and consumer electronics. Apparel contributes
about 33 per cent of total retail sales followed
by food and grocery, mobile and telecom and
consumer electronics 11,11,8 per cent,
respectively (Table 5).

Table 5: FDI in total retail market and
organised retail market in India, 2012

(Per cent)
Particulars Total retail

market
Total organised

market
Food and grocery 60.00 11.00
Apparel 8.00 33.00
Mobile and telecom 6.00 11.00
Food and services 5.00 7.00
Jewellery 4.00 6.00
Consumer electronics 3.00 8.00
Pharmacy 3.00 -
Foot wear - 4.00
Others 11.00 20.00
Source: India Retail Report 2013, Images Group and
Bradstreet retail sector overview, India Retail Report
2013

An organized retail penetration (ORP) in
India was lower (5 per cent) as compared to
other countries such as US (85 per cent). This
sector is defined by low gross margins, but
there is a tremendous growth potential in the
form of hypermarkets, supermarkets and hard
discount chains. In such a scenario, pricing
and network will be the key to success. Various
estimates put the share of organized retail as
20 per cent by 2020.
Argument in Favours of FDI

By allowing FDI in retail trade, India will
significantly benefit in terms of quality
standards since the inflow of FDI in retail
sector is bound to pull up the quality standards

and cost-competitiveness of Indian producers
and marketers in all the segments. The decision
to allow 51 per cent in Multi-Brand retail is
expected to prompt real estate dealers to revive
their plans to build malls and shopping
complexes, which were shelved down in the
past few years due to economic slowdown. With
this, much needed capital too is expected to
come into the country for retail which means
more job creation in future. More investment is
likely in farming sector which will help farmers’
secure remunerative prices by eliminating
exploitative middlemen.

 The policy mandates on FDI states a
minimum investment of $100 million with at least
half the amount to be invested in back-end
infrastructure, including cold chains,
refrigeration, transport, packing, sorting and
processing. This is expected to considerably
reduce post-harvest losses. This will have
salutary impact on food inflation due to
efficiencies in supply chain. This is also
because food, which perishes due to
inadequate infrastructure, will not be wasted.
Arguments against FDI in India

International experience shows
supermarkets invariably displace small retailers.
Small retailers has virtually wiped out in
developed countries like the US and Europe.
South East Asian countries had to impose
stringent zoning and licensing regulation to
restrict growth of supermarkets so that small
retailers should not get displaced. India has
the highest shopping density in the world with
11 shops per 1,000 people. It has 1.2 crores
shops employing over 4 crores people, 95 per
cent of these are small shops run by self-
employed people. Global retail giants will resort
to predatory pricing to create monopoly/
oligopoly. This can result in food supplies
being controlled entirely by foreign
organizations, resulting in elimination of local
stores.

CONCLUSIONS
The above discussion revealed that India

is one of the greatest investing destinations
for the investors as more and more investors
are investing in India. The equity inflow has
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increased tremendously due to high GDP
growth, low man power cost, abundance of
resources and favourable investment policies
of the government. FDI in retail is a debatable
issue which needs to be resolved by taking
into consideration the interest of the
stakeholders. The decision to allow entry to
foreign players in Multi Brand Retailing is
clearly a game changer for Indian retail sector.
A Huge investment in retail sector was see
gainful employment opportunities in agro-
processing, sorting, marketing, logistic
management and front-end retail. The policy
of allowing 100 per cent FDI in single-brand
retail was adopted to allow Indian consumers
access to foreign brands. By allowing FDI in
retail trade, India will significantly benefit in
terms of quality standards since the inflow of
FDI in retail sector is bound to pull up the
quality standards and cost-competitiveness of
Indian producers and marketers in all the
segments. It also helps in integrating the
modern Indian retail market with that of the
global retail market. More chances of respectful
status and better pay packets for retail staff,
which the unorganized sector has failed to
provide to the masses employed.

REFERENCES
Anonymous. 2012. Department of Industrial Policy

& Promotion, Ministry of Commerce & Industry,

GOI. Press Notes No.1, 2012.
Anonymous. 2012b. Department of Industrial Policy

& Promotion, Ministry of Commerce & Industry,
GOI. Press Notes No.5, 2012

Fact Sheet on Foreign Direct Investment (FDI),
Ministry of Commerce, GOI, Issues (Aug 1991-
Nov 2012)

Joseph, M., Soundararajan, N., Gupta, M. and Sahu,
S. 2008. Impact of organized retailing on the
unorganized sector, Working Paper No. 222,
ICRIER.

Kareem, P. Abdul. 2008. Foreign direct investment
and emerging India. Research Report. Department
of Economics, University of Calicat, Kerala.

Moghe, D. 2011. Critical study of foreign direct
investment in Indian retail with special reference
to multi-brand retail.  Abhinav. 1 (3): 29-39.

Reserve Bank of India. 2000-12. Annual report on
Foreign Direct Investment.

Honda, S. 2011. A study of FDI and Indian economy.
Ph.D.  Dissertation. Department of Humanities
and Social Sciences, National Institute of
Technology, Kurukshetra

World Investment Report, United Nations
Conference on Trade and Development, Issues
(1996-2012).

Website referred
www.dipp.nic.in

Received: June, 2013
Accepted:August, 2013



275

Indian J Econ Dev          DOI No. 10.5958/j.2322-0430.9.3.012
Volume 9 No.3 (2013): 275-278 Research Note

MODIFIED CONSTRUCTION OF RANDOM GROUPS
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ABSTRACT

In their modified method of random groups construction in the Rao, Hartley
and Cochran’s (RHC) scheme, Singh and Lal (1978) use Midzuno’s scheme of
sampling for construction of first random group while the remaining (n-1)
random groups are constructed as usual. For the general case of unequal
random group sizes, Singh and Lal have given a condition under which their
strategy fares better than the usual RHC strategy. The strategy proposed in
this paper has been shown to be complementary that of Singh and Lal in the
sense that whenever Singh and Lal‘s strategy is less efficient than the usual
RHC strategy, the proposed strategy is more efficient than the RHC strategy
and vice-versa. In case of equal random group sizes, all the three strategies
have been shown to be equally efficient.

Keywords: RHC Scheme, Random group construction, modified methods
JEL Classification: C44, C46, C83

INTRODUCTION
It is generally observed that sampling

without replacement provides a more efficient
estimator of population mean or total than
sampling with replacement, since the effective
sample size is more in the former case than in
the latter. Despite considerable development
in the theory of sampling with probability
proportional to size and without replacement
(PPSWOR), most of the suggested sampling
schemes, estimators and their variance
estimators are rather complicated and, hence,
are not commonly used in practical socio-
economic surveys. There is, therefore, an
urgent need to develop more easy to employ
PPSWOR methods of sampling for the vast
majority of socio-economic surveys undertaken
in developmental planning. The present paper

is an effort in this direction. Among the various
methods of PPSWOR sampling now available
in literature, the methods due to Midzuno
(1952), Rao, Hartley and Cochran (RHC) (1962)
and that of Deshpande (1982) are easy to apply
in practice. For selecting a sample of size ‘n’
from a population of ‘N’ units, RHC scheme
requires the construction of ‘n’ random groups
using simple random sampling without
replacement (SRSWOR) and selection of one
unit with probability proportional to size (PPS)
from each of the random groups. The
particularly important part of the RHC scheme
is the ease with which the random groups can
be constructed. Singh and Lal (1978) have
shown that tha usual RHC estimator  of
population total remains unbiased for any
scheme of random group construction and it is
not necessary to construct the ‘n’ random
groups, essentially, through SRSWOR.
Utilizing this property of the usual RHC
estimator of population total, they suggest a

*Senior Statistician (Retired), Department of
Economics and Sociology, Punjab Agricultural
University, Ludhiana-141004
Email: uskmehta@gmail.com
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modification in the construction of random
groups. In Singh and Lal`s (1978) modified
scheme (to be designated as RHC-M scheme),
the first random group is constructed by using
Midzuno`s scheme, while the remaining (n-1)
groups are constructed as usual. The authors
have derived a condition under which their
strategy fares better than usual RHC strategy.

There is, therefore, a need to explore other
methods of random group construction which,
though convenient to employ in practice, also
increase the efficiency of the usual RHC
estimator. In this paper, we have employed the
PPSWOR sampling scheme due to Deshpande
(1982) to construct the first random group and
retained SRSWOR for constructing the
remaining (n-1) groups. It has been shown that
the efficiency of usual RHC estimator is not
affected under our proposal procedure if
random group construction when all the ‘n’
groups are of same size as in the case of RHC-
M scheme. But in the general case of unequal
group sizes, the proposed strategy is
complementary to the RHC-M strategy in the
sense that whenever RHC-M strategy is less
efficient than the usual RHC strategy, the
proposed strategy is more efficient than the
RHC strategy and vice-versa.
THE ESTIMATOR AND ITS VARIANCE

For estimating the population total
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estimator given as:
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where in the ith random group jth unit is selected
in the sample and
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is the sum of the probabilities of all the Ni units
falling in the ith group. We now state, without
proof, the following theorem due to Singh and
Lal (1978).
Theorem 2.1: The estimator RHCŶ defined in
(2.1) is unbiased for the total Y for any scheme
of random group construction.

The general expression for the variance of
the estimator RHCŶ given in (2.1) for any
random sampling procedure employed in the
construction of first random group (while the
other (n-1) groups are constructed through
SRSWOR), with j and jk as the inclusion
probabilities respectively, for the jth population
unit, and both jth and kth population units to be
included in the random group, is given by the
following theorem due to Singh and Lal (1978).
Theorem 2.2: The general expression for the
variance of the estimator in (2.1) is given by
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For RHC-M scheme, we have
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Thus, the variance of the estimator in (2.1)
under RHC-M scheme, to be denoted by
VM( RHCŶ ) is given by
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When N/n is an integer and N1 = N2 =
………Nn= N/n,

2
)1(
)()ˆ( zRHCM Nn

nNYV 



 ......(2.10)

The expression for the variance given in
(2.10) is the same as the one given in literature
for the usual RHC scheme where the groups
are of equal size and are made by SRSWOR.
Thus, in case when N1 = N2 = ………Nn= N/n,
the efficiency of the estimator in (2.1) is not
affected by constructing the first group by
Midzuno‘s (1952) scheme in place of
SRSWOR.

The condition for the RHC-M scheme to be
more efficient than the usual RHC scheme, as
derived by Singh and Lal (1978) is given by

............(2.11)

According as
           …...…… (2.12)

where δ is as defined in (2.9)

The Proposed Scheme
Let   be the population of ‘N’ units Ui, i =

1,2,……….,N and let ‘n’ be the size of the sample
to be selected by PPSWOR. Then the scheme
due to Deshpande (1982) consists in

(i) Selecting one unit from the population
  by PPS sampling and let Ui be the selected
unit and

(ii) Selecting the required sample of size ‘n’
from (  - Ui) by SRSWOR.

For this sampling scheme, the inclusion
probabilities πi, πij (for ith unit and both ithand jth

unit to be included in the sample) are given by
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The scheme is thus as simple as that of

Midzuno (1952) and following Singh and Lal,
we propose the following modification to the
usual RHC scheme:

(i) Split the population into ‘n’ random
groups, first random group constructed by
employing the scheme due to Deshpande (1982)
and the remaining (n-1) groups by SRSWOR.

(ii) Select one unit from each of the ‘n’
random groups independently by PPS
sampling.

Since by Theorem 2.1, the estimator RHCŶ

defined in (2.1) is unbiased for the population
total Y for any scheme of random group
construction, it is unbiased under the present
scheme also.

The variance of the estimator RHCŶ  given
in (2.1) under the proposed scheme of sampling
is given by the following theorem.
Theorem 3.1: Under the proposed scheme of
random group construction, the variance of the
estimator in (2.1) is given by

2)()ˆ(' zDCRHCYMV        .........(3.3)
Where

   

   1

111
1

2

21

122

NNNN

NNNNNN
C

n

i
i















 ......(3.4)

   1

1
1

2
1

21 NNNN

NNNN
D

n

i
i















       ............(3.5)

and σz
2 and δ are as defined earlier in (2.3)

and (2.9) respectively.
Proof:  If the scheme given by Deshpande is
used for the construction of first random group,
then by using relations (3.1) and (3.2) θj and θjk
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the probabilities of inclusion of Uj and (Uj, Uk)
both in the first random group are given by
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Substituting the values of θj and θjk from

(3.6) in the general expression for variance given
in (2.2), the variance of RHCŶ  under the

proposed scheme, denoted by Vm( RHCŶ ), after
slight algebraic simplification, is given by
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Efficiency Comparison
Rao, Hartley and Cochran‘s expression for

the variance of the estimator given in (2.1) is
give by
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Thus, the proposed strategy will be more
efficient than the usual RHC strategy if

)ˆ()ˆ( ' RHCYMVRHCYRHCV   .....(4.2)
Comparing the expressions in (4.1) with that

in (3.3) and after simplification the condition
(4.2) reduces to

          ........(4.3)

According as  

Remark 4.1: In view of (2.11) and (4.3) it is
concluded that the proposed strategy is more
efficient than the usual RHC strategy whenever
RHC-M strategy due to Singh and Lal (1978) is
less efficient than the same.
Remark 4.2: If Ni = N/n, (i = 1, 2,……….,n)
then the variance expression VM’ ( RHCY ) given
in (3.3) reduces to
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Thus in case of equal random group sizes
)()()( ' RHCRHCRHCMRHCM YVYVYV 

and therefore, all the three strategies are equally
efficient.
Remark 4.3: In situations where unequal
random group sizes have to be resorted,
knowledge about δ from past experience can
be used to make a choice between the proposed
strategy and the RHC-M strategy and this will
always lead to a gain in efficiency as compared
to the usual RHC strategy.
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Book Review

Women Labour-Problems and policy
implications by Dr.S.S.Chhina, Regal
Publications, New Delhi 110027, 2009, Pp. 91,
2009, ISBN 978-81-8484-00063, Price ̀ 380

JEL Classification: Y30

It has been widely recognized that the
contribution of women in an economy, more
specifically in the developing countries is not
well recognized. That is one of the sole reasons
for underestimation of national income due to
non-accountability and underrating of the
social and economic contributions they are
actually making. The study undertaken by the
author is thus very relevant and timely. He has
very well highlighted the problem in his
introductory part by knitting the threads after
picking up from various studies in India and
abroad, data from secondary sources and more
so from his personal views which still need to
be authenticated with facts, figures and
references. The parameters concerning socio-
economic background such as age, family
status, type of family, social and cultural values
and educational level are considered some
determinants of women employment but have
not been empirically tested or linked otherwise.

This book is based on the study made after
collection of primary data and getting some
support from secondary sources. Since the
entire study pertains to women labour in
agricultural sector but the title of the book
camouflages the sector has been generalized
even without mentioning the state for which it
has been done. The second chapter is entitled
as ‘economic conditions and women labour’
but the contents of the write up can more
appropriately be called as ‘Punjab state-
historical perspective’. The review section of

the book depicting a large set of study
outcomes and inferences, views of various
authors and policy suggestions concerning the
subject have been richly and vividly mentioned
in the body of the book.

The methodology of the study nicely and
systematically makes a mention of the sampling
procedure and simple analytical framework. The
dominion of the study was further cut by
pinpointing that the respondents represented
only households of landless labour, marginal
and small farmers where problem of women
labour is obviously more acute. Analyzing the
vast data regarding the background picture of
selected households and problem of
unemployment stemming from supply-demand
gap has ended with the conclusion that the
unemployment problem of rural women labour
is serious. However, distribution of time
allocation by women for cash earnings, work
in kitchen and household activities together
taking about 12 hours a day is an evidence of
adequate work load but estimation of the social
justification and economic contribution
otherwise goes out of unaccountability criteria.
The policy implications should have been in
conformity with inferences of the study.
Moreover, a number of omissions, errors and
grammatical gaps in the book have also been
overlooked.

In spite of all this, the author has at least
touched an area in which much more
refinements are needed and the study could be
a guideline for oncoming research in the field
of women employments.

Dr. Joginder Singh, Professor-cum-Head
(Retired), Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004.
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Abstracts of Ph.D. Dissertations

Abujam Anuradha Devi (2013) An Economic
Analysis of Sugar Industry in Punjab,
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004, P 152

Subject: Agricultural Economics
Major Advisor:  Dr. S.S.Chahal
JEL Classification: Y40

The present study was carried out to
ascertain the performance of sugar industry in
Punjab. The study was carried out by selecting
two sugar mills based on highest TCD each
from cooperative and private sectors. So as to
examine the causes of failures of sugar mills,
the Zira Cooperative Sugar mill was selected
purposively. In order to achieve the stipulated
objectives both secondary and primary data
were used. The data were analyzed by using
various statistical tools such as compound
growth analysis, regression analysis, ratio
analysis, tabular analysis, etc. The major
findings of the study revealed that the area,
production and productivity of sugarcane have
declined both at state and national level. The
state have lower growth rate of area under
sugarcane and production than the national
level while the growth of sugarcane yield was
higher in the state level. Similarly, growth of
sugar production, recovery of sugar and total
cane crushed by the mills has been declining
through time. The results indicate that there
has been wide variation in area and production
of sugarcane in the state as well as the national
level. The production of sugarcane was affected
by area and interaction effect of yield and area.
The total cane crushed by the mills was found
to be an important factor for production of
sugar both at state and national level. The
acreage under sugarcane was affected by both
price and non-price factors. The farmers rapidly
adjust the area under sugarcane both in short-
run and long-run. The profitability, operational
performance, solvency and liquidity of the mills
were not satisfactory in both the sectors.
Comparatively, the private sector had better

physical and financial performance than the
cooperative sector. The study identified
various technological,  socio-economic,
infrastructural, financial and marketing
problems faced by the cane growers. Further,
the important constraints of the sugar industry
such as low sugar recovery, shortage of
sugarcane supply, inability to pay arrear to the
cane growers in time, low level of profitability
and non-viability of sugar mills were also
identified. The case study of Zira Cooperative
Sugar Mill revealed that the mill has been under
financial stress right from its inception.  The
prevailing production, processing and
marketing of sugarcane and sugar as well as
the financial position of the sugar mills were
not conducive to the various stakeholders.
This calls for pragmatic policy which could
benefit both the farmers and sugar mills.

Richa Sharma (2013)  Resource use,
employment and income among marginal and
small farm households in Punjab, Department
of Economics and Sociology, Punjab
Agricultural University, Ludhiana-141004, p. 126

Subject: Agricultural Economics
Major Advisor:  Dr. B.R.Garg
JEL Classification: Y40

The present study was undertaken to study
the resource use and income on the marginal
and small farms in Punjab, to develop optimum
product-mix for these farms and compare it with
existing ones, to find out credit requirements
and access to institutional finance on these
farms, to study the nature and extent of
employment of these farm households and, to
identify factors determining income for the
marginal and small farm households. The
primary data related to availability and use of
various resources on the marginal and the small
farms, access to credit of the farmers, nature
and extent of employment and sources of
income of the marginal and small farm
households were collected through personal
interview method from the sample of 320
farmers in Punjab pertaining to the year 2009-
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10. The results brought out that the marginal
and the small farmers not only had a small size
of operational holding but also suffered from
lack of various resources in farm production.
There existed a scope to increase income on
their farm provided new high yielding crop and
other alternative activities were introduced to
them along with provision of sufficient capital
and technical knowhow for their production.
The industry of agriculture was the main source
of employment for the household members of
the marginal and the small farmers. Only a few
persons from these farm households could find
employment in the other industries. There was
felt an urgent need to strengthen non-farm
sector in Punjab in order to siphon off
unemployed or  disguisedly employed
household members of the marginal and small
farmers from the industry of agriculture.

Abstracts of Master of Science (M.Sc.)
Theses

Mansoor Hussian (2011) Foodgrain losses-A
case study of Kathua district of Jammu &
Kashmir, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, P 58

Subject: Agricultural Economics
Major Advisor:  Dr. M.S. Sidhu
JEL Classification: Y40

The study entitled ‘Foodgrain losses-a
case study of Kathua district of Jammu &
Kashmir’ was undertaken to estimate the losses
of wheat and paddy during harvesting and
threshing operations; to examine various types
of storage structures used by the farmers for
wheat and paddy and their storage losses and
to study the loss of wheat and paddy during
marketing by the farmers. The study was
conducted in the Kathua district of Jammu &
Kashmir State. Wheat and paddy were studied
because these two crops had about 92 and 42
per cent of the net area sown of Kathua district
during the year 2007-08. The total sample
consisted of 120 farmers. The study revealed
that average size of operational holding of the
selected farmers was 5.38 acres during the year

2010-11. The small farmer operated at 2.73 acres
whereas this figure was 6.55 acres and 17.75
acres for  medium and large farmers
respectively. During the Kharif season, paddy
was the principal crop grown by the sample
farmers. Similarly, wheat was the important crop
grown by the selected farmers in Rabi season.
The study brought out that about 82 per cent
of the wheat area was harvested manually using
sickle and the rest about 18 per cent with
harvest-combine. The respective figures for
paddy were about 90 per cent and 10 per cent
respectively. The harvesting loss was high in
the case of sickle harvesting. For wheat, the
harvesting loss with sickle was about 21 kg per
acre whereas this figure was about 6 kg per
acre with harvest-combine. In the case of
paddy, the harvesting loss with sickle was 21.07
and 6.25 kg per acre for combine harvesting.
The threshing loss of wheat and paddy was
about 21 and 9 kg per acre respectively. The
threshing loss per acre of paddy was lower as
compared to wheat because the moisture
content in paddy was higher. The study
brought out that storage of wheat and paddy
in kohl was the most common followed by
bharola and metal bin. The storage loss of
wheat for family consumption and seed was
4.62 and 3.38 per cent respectively. The
respective figures for paddy were 1.86 and 1.55
per cent. The storage loss was low in case of
paddy as compared to wheat because rice grain
was covered with shell; therefore, rice grain
was safer in the inner layer. The marketing loss
of wheat and paddy was 0.46 and 0.36 per cent
respectively of the quantity sold.

Kirandeep Kaur (2011) A Study on National
Rural Employment Guarantee Scheme in
Punjab, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, P 67

Subject: Agricultural Economics
Major Advisor:  Dr. M.S. Sidhu
JEL Classification: Y40

The study entitled ‘A Study on National
Rural Employment Guarantee Scheme in
Punjab’ was planned with the objectives (i) to
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study the socio-economic profile of the job card
holders (ii) to examine the impact of the scheme
on the employment and income of rural
household and overall wage rates in the
selected villages (iii) to study the various
projects completed under the NREGA and their
impact on rural development (iv) to examine
the various shortcomings of the National Rural
Employment Guarantee Scheme during its
implementation in Punjab. Out of the 20 districts
of Punjab, three districts, Hoshiarpur, Amritsar,
and Gurdaspur were randomly selected for the
study. Keeping in view the duration of
implementation, two blocks from Hoshiarpur
district, one each from Amritsar and Gurdaspur
districts were randomly selected for the study.
Three villages from each selected block were
selected randomly, totally six villages in
Hoshiarpur and three each in Amritsar and
Gurdaspur. As such ten NREGA card holders
were randomly selected from each selected
villages. The total sample consisted of 120
respondents. The results brought out that the
highest proportion (24 per cent) of total
respondents were in the age group of 30-40
years, followed by 23 per cent in the age gruop
of 40 to 50 years. About 70 per cent of the
respondents were males. The majority of the
respondents were illiterate. The highest
proportion (65 per cent) of the total respondents
belonged to Schedule Castes and about 23 per
cent from Backward Castes. About 83 per cent
of the respondents were landless and the rest
of them were marginal and small land holders.
An average annual income for respondents was
about `4609 under the NREGA during the year
2009-10. The contribution of NREGA income
was about 10 per cent of the total family income.
The average employment per respondent
increased from about 23 days in 2006-07 to
about 43 days for respondent in 2009-10. The
payment of wages to the respondents was as
per norms fixed by the Government. The funds
under NREGA remained unutilized due to
various implementation problems. In spite of
some implementation problems the NREGA has
positive impact on the employment in the rural
areas of Punjab. The NREGA is a right step in
the right direction in the overall economic

interest of rural economy of the state as well as
the country.

Arshdeep Singh Chhabra (2011) Economics
of Biomass Management of Major Crops in
Punjab, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, P 76

Subject: Agricultural Economics
Major Advisor:  Dr. S.S.Chahal
JEL Classification: Y40

The present study was carried out to
estimate the production, consumption, cost of
collection and disposal of biomass along with
the energy potential from surplus biomass in
Punjab. In order to achieve the stipulated
objectives,the two districts were selected
having highest area allocated toeach of the
selected crops namely wheat, paddy and cotton
in TE 2008-09. At the second stage two blocks,at
the third stage two villages from the sample
blocks and ultimately25 farmers each from
sample villages selected to made a sample of200
farmers for each crop. In order to examine the
marketing pattern and efficiency of biomass
market five wholesalers (traders) and 10 retailers
were selected randomly from each district
markets. Both primary as well as secondary data
were collected. The secondary data for 2008-
09 and 2009-10 related to area allocated to
different crops were compiled from Statistical
Abstract of Punjab. The primary data related
to various aspects of biomass management and
marketing were collected from the selected
farmers and intermediaries through personal
interview method.  The data were analysed by
using simple statistical tools such as
percentages, averages, etc. The price spread
was estimated by using Mode Method and
marketing efficiency was estimated by using
Shepherd’s formula. The results showed that
the major area was allocated to wheat, cotton
and paddy by the sample farmers.It was found
that paddy crop was harvested mechanically;
cotton was harvested manually while basmati
and wheat was harvested by using both



283

mechanical and manual harvesting methods.
All the sample farmers burnt the paddy
stubbles after harvesting of the crop while, the
area burnt in the case of wheat and basmati
were estimated to be93.86 and 43.18 per cent.
Average yield of biomass ofwas estimated to
be 36.17, 61.98 and 75.88 quintal per hectares in
the case of paddy straw,wheat straw and cotton
sticks respectively. It was estimated that 100,
93.86 and 43.18 per cent of the area was burnt
in the case of paddy, wheat and basmati
respectively. The total production of the
biomass in Punjab was estimated to be 48.26
million tonnes in 2009-10. After meeting the
farming consumption needs, the surplus
biomass was estimated to be 25.03 million
tonnes. Assuming the combustion efficiency
of 30 per cent, the energy equivalent of surplus
biomass has a potential to run as many as 904
power plants of 5 MW capacities for 365 days
for 20 hours a day.The marketing efficiency
analysis showed that the channel in which the
farmer sold the wheat straw on the farm itself
was most efficient. The inter commodity
marketing efficiency showed that wheat straw
markets was more efficient than paddy straw
and cotton sticks markets. It was noticed that
the biomass production was more profitable in
the case of wheat straw as compared to paddy
straw and cotton sticks because the wheat
straw was used as a fodder. The findings of the
study showed that there exists a vast scope
for using biomass in the electricity production
and other more useful purposes.

Parvinder Jeet Kaur (2011) Production and
Marketing of paddy in Hanumangarh district
of Rajasthan, Department of Agricultural
Economics, College of Agriculture, SKRAU,
Bikaner.  Pp 94-95

Subject: Agricultural Economics
Major Advisor:  Dr. I.P.Singh
JEL Classification: Y40

The present study was conducted in
Hanumangarh district in Rajasthan state which
has highest production under paddy

cultivation .The present study was conducted
with the following specific objectives: To study
growth in area, production and productivity of
paddy in Hanumangarh district; to study cost
and returns of paddy cultivation on different
cost concepts basis ;to study marketable
surplus, marketed surplus, marketing cost and
price spread in different marketing channels of
paddy and to study constraints in production
and marketing of paddy in Hanumangarh
district. Tibbi Tehsil in Hanumangarh and two
villages from Tibbi Tehsil were selected on the
basis of highest area under paddy. A sample of
50 farmers was drawn by probability
proportional to area under paddy. The farmers
were divided into small, medium, large with the
help of cumulative total method. The sample
included 25 small, 16 medium and 9 large farms.
The analysis of data revealed that the growth
rates of area and production were negative and
significant. The CGRs of production were non-
significant. On an overall basis, cost of
cultivation of basmati paddy on Cost A1, A2,
B1, B2, C1, C2 and C3 basis were `20551.65, `
20551.65, ̀  22503.32, ¹ 28503.32, ̀ Rs.25098.23,
`31098.23 and `34208.05, respectively. Cost of
production per quintal for basmati variety
varied between `474.10 per quintal on small
farms to 553.84 on large farms with an overall
average of `518.45 per quintal. On an average,
the farm business income, family labour income
and net income were ̀ 81261.35, ¹ 73309.68 and
`70714.77 respectively. On an overall basis,
returns on cost A1, A2, B1, B2, C1, C2 and C3
basis, were `81261.35, ̀ 81261.35, ̀ 79309.68,
`73309.68, `76714.77, `70714.77 and
`67604.95, respectively. On an average, the
returns per rupee of investment on cost A1, A2,
B1, B2, C1, C2 and C3 basis were `5.02, `5.02,
`4.61, `3.61, `4.09, `3.29 and `2.99,
respectively. On an overall basis cost of
cultivation of  PR-106  on Cost A1, A2, B1, B2, C1,
C2 and C3 basis was `21269.69, `21269.69,
`21364.69, ̀ 29164.69, ̀ 25813.50, ̀ 31813.50,
`34994.85, respectively. Cost of production per
quintal for PR-106 varied between ̀ 400.99 per
quintal on small farms to `434.67 on medium
farms with an overall average of `422.48 per
quintal. On an average, the farm business
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income, family labour income and net income
were `53940.31, `46045.31 and `43396.50,
`respectively. On an overall basis, returns on
cost A1, A2, B1, B2, C1, C2 and C3 basis were
`53940.31, ̀ 53940.31, ̀ 52045.31, ̀ 46045.31,
`49396.50, `43396.50 and `40215.15,
respectively. On an average, the returns per
rupee of investment on cost A1, A2, B1, B2, C1,
C2 and C3 were ̀ 3.56, ̀ 3.56, ̀ 3.28, ̀ 2.59, ̀ 2.93,
`2.37 and `2.15, respectively. The marketable
surplus had a tendency to increase with
increase in farm size. Due to immediate cash
needs, there was no difference in marketed and
marketable surplus. The market analysis of
basmati revealed that Channel-II was more
remunerative because farmer ’s share in
consumer rupee was high (66.09 per cent). The
net share of commission agent was higher in
Channel-II (1.37 percent). The net share of
wholesaler was 1.72 per cent in consumer rupee.
The net share of miller was 10.66 percent. The
net share of retailer was 2.38 percent. The price
spread was highest in Channel-I (35.73 per cent)
followed by Channel II (33.91 per cent). The
market analysis of PR-106 revealed that
Channel-I was more remunerative because
farmer’s share in consumer rupee was high
(59.48 per cent). The net share of commission
agent was 1.24 percent. The net share of
wholesaler was 1.61 per cent share in consumer
rupee. The net share of miller was11.67 percent.
The net share of retailer was 2.37 percent. Price
spread was more in Channel-II (41.53 per cent)
followed by Channel-I (40.52 per cent). The
major constraints in production of paddy were
shortage of hired human labour for
transplanting and harvesting, erratic electricity
supply, poor quality of insecticide and
pesticides.The major constraints in marketing
of paddy were high price fluctuations, high cost
of labour, malpractices in the mandi, lack of
storage facilities at farm levels and high cost of
transportation.

Beauty Debbarma (2011) Comparative
Economics of System of Rice Intensification
(SRI) in Tripura State of North-East India,
Department of Agricultural Economics, College
of Post Graduate Studies, Central Agricultural
University.

Subject: Agricultural Economics
Major Advisor: Dr. Ram Singh
JEL Classification: Y40

Rice is the important crop of India and it
occupies 23.3 per cent of gross cropped area
of the country. Area under rice in Tripura is 237
thousand ha with production and productivity
624.66 thousand metric ton and 2.51 tonnes per
ha, respectively. Among the rice producing
technology, SRI is modern method of rice
production. Area under SRI in Tripura State is
increasing year by year. The state is facing a
deficit of 3.1 lakh tonnes of paddy. The specific
objectives of the study were (i) to work out the
comparative economics of rice under SRI and
Non-SRI methods, (ii) to analyze input-output
relationship of both the technologies and (iii)
to examine the constraints in rice cultivation
and suggest measures to overcome the same
were under taken in the study. The study was
conducted in two districts namely Dhalai and
West of Tripura State of NEH region. One block
from each district viz; Salema and Bishalgarh
from Dhalai and West on the basis of area were
selected, respectively. Two villages from each
block were selected on the basis of highest
area. From each village, 30 rice growers,
comprising of 15 SRI and 15 Non-SRI farmers
were selected to make the sample size of 120
respondent in both the districts. Both primary
and secondary data were used in the study.
The cost concept, linear regression and
Garrett’s ranking technique was used to analyze
the primary household data.The results
revealed that the average yield of SRI farmers
of Dhalai and West district was comparatively
higher than Non-SRI farms in both the districts.
The net income of SRI farmers was found 25
per cent higher than Non-SRI Farmers of Dhalai
district, whereas, the net income of SRI farmers
was found 48 per cent higher than Non-SRI
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Farmers. Cost A1 for SRI was `16888.94 and
`16884.42 in Dhalai and West districts,
respectively. On the other hand the Cost A1 for
Non-SRI Farm was  `19591.80 and  ̀ 18363.82
in Dhalai and West district, respectively. Cost
B2 foundmore on small category under SRI in
both districts, whereas it was found more on
marginal farm under Non-SRI compared to small
category farm in Dhalai district and vice-versa
in West district. It may be due to high rental
value of land of small and marginal category of
farms under SRI and Non-SRI method. Cost C2
for SRI and NonSRI Farms accounted
`35564.68 and  ̀ 49766.80 in Dhalai, whereas,
Cost C2 for SRI and NonSRI Farms accounted
`82994.78 and `98516.46 in West district. It
showed that SRI farmers of small category
imputed more family labor than marginal
category under both the districts. Under Non-
SRI Method, imputed family labor was more on
marginal farm compared to small farm in Dhalai
district which was vice-versa in West district.
The linear regression equation indicated that
the variable fertilizer and plant protection
measures were significant in SRI farm, whereas,
the fertilizers and seeds were found to be
negatively significant on the Non-SRI Farm.
Among the various problems faced by the
farmers during rice production, non availability
and high price of labor, lower yield due to
drought, non availability and high prices of
fertilizer, lack of irrigation facilities, non
availability of HYV-seeds, non availability of
extension services, less yield due to flood and
non availability of farm implements were found
severe. Hence, SRI being a resource conserving
technology, its benefits must be realized
through extension workers. Agri-inputs should
be availed through public-private-partnership
(PPP) to encourage the SRI model in the state.

Gurpreet Kaur(2012) Role of Trade Credit
at Farm Level Chain Coordination - A study
of Wheat Growers in Ludhiana district of
Punjab , Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, P. 59

Subject: Agricultural Economics
Major Advisor:  Dr. Veena Goel
JEL Classification: Y40

The study was undertaken with the aim to (i)
find out farmers’ assets position, cropping
patterns and the inputs purchase as well as
wheat disposal patterns; (ii) farmers’ credit
requirments from the chain partners; (iii)
nature and duration of farmers’ relationships
with their upstream and downstream chain
partners and its economic benefits for their
business enterprises, and (iv) future scenario
for non-institutional credit and its policy
implications. To meet these objectives data
for the crop year 2009-10 were collected from
farmers of two blocks namley Khanna and
Sidhwan  Bet from Ludhiana district that were
selected on the basis of shares of market
arrivals from the district level. From the
command areas of the wholesale markets of
each block depending upon their distance
three village had been selected and from
these villages a sample of 94 farmers that
categorized into small, medium and large
sized had been obtained. The results revealed
that all the sample sized farmers’ total
cultivated area was 505.50 hectares, of this
58.45 per cent was owned while 41.55 per cent
was leased in, 40-50 per cent farmers owned
different types of farm machinery and
equipment, 90.63 per cent of the cultivated
area was under wheat, 89.36 per cent farmers
purchased various operational inputs from
the open market agents, 92.55 per cent of the
sample respondents sold wheat during the
post harvest period through their preferred
commission agents while 40.42 per cent of
them also sold wheat during the off-season
through chakki owners or village grocers.
46.81 per cent sample farmers raised credit,
of which 43.62 per cent from Primary
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Agricultural Credit Societies while remaining
3.19 per  cent from commission agents.
Farmers’ nature of relationships with both the
upstream and downstream chain partners
was business and its duration was long
extending to more than 15 years.

Khushbu Jain (2012) Farmers’ Suicide in
Punjab: A Sociological Perspective ,
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004, P.

Subject: Sociology
Major Advisor:  Dr. Simran K Sidhu
JEL Classification: Y40

Suicide is an important issue in the Indian
context where more than one lakh lives are lost
every year to suicide. In Punjab state, 4687
farmers and farm labourers committed suicides
due to Indebtedness between 2001 to 2010
(Daily Post, 2012). The reason is the deep rooted
agrarian and rural distress rather than a
temporary phenomenon associated with
society. Many studies advocated that it is the
phenomenon of indebtedness which pushed
farmers‘ towards suicide trap, but the factor of
social nature responsible for indebtedness are
more significant. Furthermore, the suicide
victims not only include the persons
themselves who commit suicide but also their
family members who are left at the crossroads.
The present study had conducted with purpose
of finding out the reasons of suicides and the
status of family members of suicide victims in
Punjab from 2000 to 2008 with the specific
objectives (i) to examine the socio-economic
status of the suicide victims (ii) to find out
causes of suicide by the suicide victims and
(iii) to analyse the problems faced by the
suicide victims’ families.  The sample of 120
families from 25 villages of two districts of
Punjab state namely Bathinda and Mansa were
selected through systematic random sampling
technique. The data were collected personally
with the help of structured interview schedule
and analyzed statistically. The data pertaining
to socio-economic profile of the suicide victims

revealed that maximum victims belonged to
middle age group (63.33 per cent) and 47.5 per
cent victims were illiterate. Majority of suicide
victims belonged to nuclear family supported
the fact that recent phenomena of
disintegration of joint family in rural areas which
has been considered as the main source of
social, economic and psychological support for
an individual was playing as the hidden factor
of suicide. Maximum victims were used
pesticides to kill themselves as it was easily
available in the farm household. Indebtedness
was found to be the major cause of suicide
(64.17 per cent) followed by family disputes
(20 per cent) and economic crisis (16.67 per
cent). More than half of the victims borrowed
debt for the marriage purpose of their daughters
and son. It was noticed that the commission
agents were the dominant source of debt. It
was found that a significant number of victims
had ill habit of smoking, drinking and drug
addiction. More than half of the victims’ families
faced problem of inadequate income and even
in daily household expenses. Three fourth of
the victims’ wives and children were under
depression. Majority of suicide victims wanted
government to waive off their debt and provide
some immediate financial help.

Ravinderpal Singh (2012) Economics of
Sugarcane Cultivation in Punjab, Department
of Economics and Sociology, Punjab
Agricultural University, Ludhiana-141004

Subject: Agricultural Economics
Major Advisor:  Dr. B.R.Garg
JEL Classification: Y40

Sugarcane is an important cash crop. It
provides raw material to the sugar industry. Area
under sugarcane has been fluctuating over time
in the Punjab state. The present study was
conducted with the objectives: to examine
trends in growth of area, yield and production
of sugarcane in Punjab, to work out cost of
cultivation and compare profitability of
sugarcane with its alternative crops, and, to
study the production and marketing problems
of sugarcane growers and suggest policy
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options for promoting sugarcane production
in Punjab. A multistage random sampling
technique was used to select representative
sample of 90 farmers belonging to different farm
size categories from the command area of one
public and one private sugar mill. The
compound growth rate of area and productivity
of sugarcane indicated significant decline in
area under sugarcane besides significant
growth in productivity of sugarcane during the
study period, i.e. 1965-66 to 2009-10. The
comparative economics of sugarcane with its
alternative paddy- wheat crop rotation revealed
that returns over operational cost from
sugarcane were lower than paddy-wheat crop
rotation by 12.21 per cent due to the fact that
operation cost in sugarcane production
exceeded that of paddy-wheat crop rotation by
66.61 per cent. Human labour and seeds turned
out to be the costly inputs in sugarcane
production. Labour scarcity, erratic supply of
electricity for irrigation and non availability of
quality seed were the major  production
problems in sugarcane. Low cane price, poor
food and night stay facilities and delay in
payments were the marketing problems faced
by majority of farmers on the command area of
public sugar mill. And, long waiting period,
malpractices were the major marketing problems
faced in the command area of private sugar
mills. Appropriate measures to check the
production and marketing problems faced by
sugarcane growers along with organizing
farmers training to improve technical know-how
in order to minimize cost of production in
sugarcane can pave way for increase in area
under sugarcane.

Taptej Singh (2013) An Economic Evaluation
of Laser Land Leveling Technology in
Punjab, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, p. 59

Subject: Agricultural Economics
Major Advisor:  Dr. Baljinder Kaur Sidana
JEL Classification: Y40

The present study aimed to evaluate the
economics of laser land leveling technology in
Punjab agriculture. The study was based on
primary data collected from two districts viz.
Ludhiana and Tarn Taran of Central Zone of
Punjab for the year 2011-12. The data pertained
to 80 farmers (40 adopters and 40 non-adopt-
ers of the laser land leveling technology) se-
lected through multi-stage random sampling
technique. To compare the resource-use effi-
ciency the returns over variable costs were cal-
culated for both adopters as well as non-adopt-
ers. The incremental increase in returns over
variable cost was ̀ 3311 per ha in paddy crop,
whereas it was `4268 per ha in wheat crop.
Besides calculating the water productivity,
Data Envelopment Analysis was also carried
out to estimate maximum percentage of techni-
cal efficient farmers under various levels of
technical efficiency for both paddy and wheat
crops. Water productivity of paddy and wheat
crop for adopters over non-adopters improved
by 31 per cent and 19 per cent respectively.
The technology adopters were nine per cent
more technically efficient than non-technology
adopters. However, the adopters were twice as
efficient as non-adopters, when the technical
efficiency was calculated by taking just one
input i.e. water-use for both the crops. To iden-
tify the factors affecting adoption, Binary Lo-
gistic Regression was used in which laser land
leveling technology adoption was regressed
with independent variables namely operational
size of holding per horse power of electric mo-
tor used, availability of laser leveler in the co-
operative society of the village, yield and aver-
age time per irrigation per hectare of paddy and
wheat of the farmer. The adoption of laser land
leveling technology decisions are mainly in-
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fluenced by extent of water use and progres-
siveness of the sample farmer. The important
constraints in the adoption of this technology
include non-availability of laser land leveler,
high cost of leveling, small size of holding and
lack of awareness. Subsidizing cost of laser lev-
eling per acre will increase the area under laser
leveling as the small and marginal farmers will
go for its adoption. There is need to strengthen
Agro Service Centre in all co-operative societ-
ies, so that the timely availability of the laser
leveler could be enhanced.

Vinod K.H. (2013) An Economic Analysis of
Wheat Production in India, Department of
Economics and Sociology, Punjab Agricultural
University, Ludhiana-141004, p. 65

Subject: Agricultural Economics
Major Advisor:  Dr. B.R.Garg
JEL Classification: Y40

Present study was conducted to analyse
the economics of wheat production in the major
wheat producing states in India from 1966-67
to 2009-10. The time series secondary data
regarding area, production, productivity, cost
of cultivation, MSP, average rainfall etc. were
collected from various published sources and
websites. The states which constituted more
than 95 per cent of the total wheat production
during TE 2009-10 were selected for the study
i.e. Bihar, Gujarat, Haryana, Madhya Pradesh,
Maharashtra, Punjab, Rajasthan and Uttar
Pradesh. The entire period was divided into
four sub periods for the states of Gujarat,
Haryana, Maharashtra, Punjab and Rajasthan
and five sub periods for the states of Bihar,
Madhya Pradesh and Uttar Pradesh. In order
to identify the changes in factors of production
and factors affecting wheat production,
regression analysis was carried out. The results
proves increasing trend in area, production and
productivity of wheat over time in all states.
Considerable changes in the factors of
production were obtained. The lagged area was
found to be the significant factor affecting area
under wheat for each state.  The study suggest
a need for increasing the per hectare yield of

wheat in the states where, the wheat yield is
below national average yield. This can be made
possible by the better utilization of available
resources, adoption of new farming techniques
by the small and medium farmers, judicious use
of variable inputs, conserving the land and
labour resources in agriculture and correct
policy adoption for better realization of prices
in those areas where farm harvest price is below
MSP.

Karamjit Kaur (2013) Impact of Recent
Market Developments upon Chain
Coordination Mechanisms and Market
Efficiency for Potato sub-sector in Punjab
State, Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004, p. 57

Subject: Agricultural Economics
Major Advisor:  Dr. Veena Goel
JEL Classification: Y40

This study was undertaken with the aim to
identify the various value chains at the farm
and cold stores level as well as in each post
farm gate segment, nature of goods and
services provided, costs incurred, prices
received and profitability of market agents. The
present study was based upon primary and
secondary data. The primary data were
collected from the sample farmers, cold stores
owners, wholesalers/traders, traditional
retailers and organized retailers through
personal interview method. The secondary data
were collected from Department Horticultural
Punjab, Chandigarh. The sample farmers sold
40 per cent potatoes during post harvest to
wholesalers/traders and stored the remaining
60 per cent quantity in cold stores. It was sold
during lean period to wholesalers and retailers.
The cold stores owners sold potatoes primarily
to wholesalers/ders. The sample farmers hired
agricultural machinery, purchased fertilizers
and borrowed credit from cooperative societies,
commission agents and fellow farmers. The
results revealed that all the stakeholders earned
reasonable profit in the sale and purchase of
potatoes. It was found that the profit margin of
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wholesalers and traders was higher during the
lean period as compared to peak period. Both
the organized retail stores and traditional
retailers were nearly equally efficient in terms
of cost. It was finding that the organized retail
stores were providing the facility of single shop
shopping. On the other hand, traditional
retailers prices were lower and easy
accessibility to buyer. Thus, it can safely be
concluded that traditional retailers dominate
the potato market but in future due to change
in the consumer preference organized retailers
will become important in potato market.

Kamala (2013) Performance Appraisal of
Punjab Mandi Board in Handling of Fruits
and Vegetables, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, p. 70

Subject: Agricultural Economics
Major Advisor:  Dr. S.S. Chahal
JEL Classification: Y40

The present study was conducted to assess
the financial, managerial and organizational
efficiency of Punjab Mandi Board in handling
of fruits and vegetables. The stratified random
sampling technique was used to select markets
based on volume of market arrivals. The
farmers, intermediaries and market labourer
were selected randomly from each sample

market. The secondary data were collected on
various parameters such as market arrivals,
market fee, income, expenditure, etc were
collected from the headquarters of Punjab
Mandi Board and the selected market
committees. The primary data were collected
from the sample respondents through personal
interview method pertaining to facilities,
problems, etc. faced by them in the disposal
and handling of fruits and vegetables. The data
were analysed using compound growth rate
and relative changes in real term, etc. There
was a significant growth in both the share of
fruits and vegetables to total market arrivals
and per quintal market fee. A decline was seen
in both real investment of Punjab Mandi Board
on developmental activities and investment at
current price, though, in the case of link roads
and grading, the real investment has increased
over time. The financial, managerial and
organization performance of the Mandi Board
and sample market committees was up to mark.
As far  as the market committees were
concerned, the large markets were working more
efficiently as compared to small and medium
markets. The result pertaining to adequacy of
various facilities revealed that the farmers,
commission agents and market labourers were
not fully satisfied. So, there is need to improve
the working of the market committees in respect
of physical facilities to fine tune up the present
marketing system.
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