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PROFITABILITY OF SMALL-SCALE MAIZE
PRODUCTION IN NIGER STATE OF NIGERIA

Sadiq Mohammed Sanusi*

ABSTRACT

This study investigates the profitability of small scale maize production in
Niger state of Nigeria using farm budgeting technique. The results showed
that 67 percent of the farmers were male, 76 percent were within the
economically active age brackets, while 68 percent had non-formal
education. The cost and return analysis indicated that maize production
was profitable with an average net farm income of N48, 109.00 per ha, and
a gross ratio of 0.39; a production efficiency index (2.50) per farmer further
adjudged the profitability of the enterprise, that is, the returns cover the
cost of production almost three times. As maize is one of the most important
staple foods of great socio-economic value in the study area, an improvement
in the understanding of the level of profitability can greatly aid policy
makers in enhancing policies that will promote profitability in production
of the crop. In addition, improved access to farmlands, acquisition of formal
education, improving rural financial markets and strengthening the existing
extension services were recommended to improve profitability in maize
production in the area.

Keywords: Cost of production, maize,  net  farm income, production efficiency
JEL Classification: C81, D33, D57, Q12

*Research Scholar, Department of Agricultural
Economics and Extension Technology, Federal
University of Technology, Minna, Nigeria
Email: sadiqsanusi30@gmail.com

INTRODUCTION
In industrialized countries, maize is largely

used as livestock feed and as a raw material
for industrial products, while in developing
countries, it is mainly used for human
consumption. In sub-Saharan Africa, maize is
a staple food for an estimated 50 percent of
the population. It is an important source of
carbohydrate, protein, iron, Vitamin B, and
minerals. Africans consume maize as a starchy
base in a wide variety, thus, playing an
important role in filling the hunger gap after

the dry season (Anonymous, 2007). Maize is
an important food in Africa and the main
ingredient in several well-known national
dishes. Examples are tuwon-masara and
akamu in northern Nigeria, koga in Cameroon,
injera in Ethiopia and ugali in Kenya. It is
also used as animal feed and as raw material
for brewing beer and for producing starch
(Anonymous, 2008).

 In Nigeria, demand for maize is increasing
at a faster rate. This may be due to the fact that
grain is being used for feeding poultry besides
being the main food for many households
(Ogunniyi, 2011). The total land area planted
to maize in Nigeria is above 2.5 million hectares
with an estimated yield of about 1.4 metric
tonnes per hectare (Ogundari, 2006). Ironically,
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maize as a result of the various domestic uses
shows that a domestic demand of 3.5 million
metric tonnes outstrips supply production of
two million metric tonnes. However, the
unfolding performance of maize can be
attributed to the fact that, bulk of the country’s
farm, over 90 percent is dependent on
subsistence agriculture with rudimentary farm
system, low capitalization and low yield per
hectare (Ogundari et al, 2006). Moreover, price
fluctuation, diseases and pest, poor storage
facilities and efficiency of resource utilization
are the identified problems of low maize
production in Nigeria (Anonymous, 2007a).

In view of this, profitability of small holder
farms’ has important implications for
development strategies adopted in most
developing countries where the primary sector
is still dominant. An improvement in the
understanding of its profitability can greatly
aid policy makers in creating enhancing
policies as well as in judging the efficacy of
present and past reforms. The objective of this
investigation was to examine the socio-
economic characteristics of the respondents
and to estimate the profitability of small scale
maize farmers in Niger State of Nigeria.
LITERATURE  REVIEW

The major problems associated with costs
and returns analysis as basis for profitability
assessment according to Bernard (2003) are:
i. It does not indicate the relative importance

of each of the resources in production.
ii. It is location bound and specific in

applicability due to use of money as the
common unit of measurement and the
prevailing price of the estimates.

Despite, these limitations, costs and returns
analysis has been widely used in research
studies.

For instance, Iheanacho (2000) employed
costs-returns analysis in estimating
production costs and returns for millet based
cropping system in Borno State of Nigeria. Hill
et al. (2001), employed it in studying the
profitability of incremental generic promotion
of Australian dairy products in Australia.

This method was also used by Yusuf et al.
(2008), in determining the profitability of Egusi
melon production in Okahi local Government
Area of Kogi State. Yusuf et al.(2008),
discovered that Egusi melon under mixed
cropping system had the highest gross margin,
the higher the number of crops in the mixture,
the lower the gross margin. This was contrary
to the work of Haruna (2008), who used gross
margin analysis to determine the profitability
of cassava based crops in Jama’a local
Government Area of Kaduna State. It was
found that, the sole cassava gave the highest
revenue but generated the lowest gross margin
when compared with the ones under mixed
cropping system. Umoh (2006) also employed
this technique to estimate the profitability of
urban farming and found that farming in urban
area was not profitable enough to sustain an
average farmer.

Yusuf et al. (2010) adopted this technique
in determining the profitability of improved
maize variety production in Sabon Gari Local
Government of Kaduna State and found
farming of improved maize variety to be
profitable. Musa et al. (2010), employed costs-
returns analysis in determining the profitability
of soya beans marketing in Kuje Area council
of Abuja. Jabo et al.(2010), used this method
to determine the profitability of cowpea storage
using chemical and non-chemical method and
found that those using chemical storage
method generated more profit than their
counterparts using non-chemical method, even
though, all the two cowpea method were found
to be profitable ventures.
METHODOLOGY
Study Area

This study was based on the farm level
data on small scale maize farmers in Niger State,
Nigeria. Niger State is in the North-central part
of Nigeria and lies in between longitude 30 301

and 70 201 east of the Greenwich Meridian and
latitude 80 201 and 110 301 north of the equator.
The North-central part of the country lies in
the tropical region of the country, with
agricultural system of farming been rainfed,
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unlike the North-east and North-west were the
farming system that operates are rainfed and
irrigation agriculture. The land area is about
80,000 square kilometres with varying physical
features like hills, lowland and rivers. The state
enjoys luxuriant vegetation with vast Northern
Guinea Savannah found in the north while the
fringe (Southern Guinea Savannah) in the
southern part of the state. Like in other states
of similar vegetation, it is characterized by
woodland and tall grasses interspersed with
tall dense species of trees. However, within
the Niger trough and flood plains, there occur
taller trees and few oil palm trees. In some areas,
traces of rainforest species can be seen.
Human Labour is the major labour supplied
since the farming system is peasant or
subsistence. Cropping operations are almost
exclusively done; labour is the major input.
The amount of land cultivated annually per
household is, therefore, a function of family
and/or hired labour availability during periods
of peak demand, that is,  during land
preparation and weeding. The people are
predominantly peasant farmers cultivating
mainly food crops such as yam, cassava, maize
and rice for family consumption and markets.
Sampling Technique

The study mainly concentrate on small
scale maize producers; data mainly from
primary sources were collected from two Local
Government Areas (LGAs) which were
purposively selected because of prevalence
of small-scale maize farmers in the areas using
multistage sampling technique. The LGAs are
Bosso and Chanchaga LGAs. The second
stage involved random sampling of five
villages from each LGAs. The third stage
involved a simple random selection of 20
farmers from each of the villages, thus making
200 respondents. The data were collected
using structured schedule to collect input-
output data of the farmers defined within cost
content. The data were also collected on the
socio-economic variables such as age,
educational level, farming experience of the
farmers etc.

Data Analysis
The data obtained from the field were

subjected to analysis using descriptive
statistics and Budget technique (net farm
income).
Model Specification

Budgetary technique is expressed as:
GM =  TR – TVC
Prifit (Ë) = GM – TFC

Where,
GM = Gross Margin,
TR = Total Revenue
VC = Total Variable Cost
TFC = Total Fixed Cost; all in Naira

(N) currency
The production efficiency (PE) per maize

farmer was calculated as:

ATC
ATRPE 

Where,
ATR =  Average Total Revenue
ATC = Average Total Cost

GI
TVG)OR(tcosOperating 

GI
TC)GR(ratioGross 

If OR and GR >1 is desirable for any farm
business
RESULTS AND DISCUSSION
Socio-Economic Characteristics

The socio-economic characteristics of the
respondents  revealed that 76 percent of the
respondents were within the age bracket (19-
49) defined by FAO (2008) as economically
productive in a population, while 24 percent
fall within the age group classified as
dependents, with mean age of 36 years. This
implied that at least two-thirds of the
respondents were still economically active and
at their productive stage; the modal class of
educational level of the respondents was non-
formal education (68%), followed by formal
(32%). This suggested extension workers to
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do more by sensitizing farmers on the
importance of formal education; 67 percent of
the sample population was male, while only 33
percent was female. It can be inferred that
women were actively engage in farming but
only on their husbands’ farms. The belief in
the study area is that a woman should not own
a farm if she has a living husband; 70.6 percent
of the respondents were married, while 29.4
percent of the sample population was not
married; either single, divorced or widowed.
Early marriage is a common practice in the
study area. The results further indicated that
farmers had varying household size. About 70
percent of the respondents had household size

ranging between 1-10 persons, while 30
percent have household size of more than 10
persons. The average household size is 7. This
average is relatively fair enough considering
the average farm size of 1.88 ha which perhaps
necessitated the use of family labour by most
of the respondents in the study area. Lastly,
an overwhelming majority of the farmers
(73.5%) have farming experience of equal or
greater than 6 years. The average farming
experience was 8 years. This means that most
farmers in the study area have adequate farming
experience in maize production.
Costs and Returns Analysis

 Maize farming may not be for the purpose
of only satisfying the household food need or
subsistence. The farmers may be interested in
selling their output to raise income. Thus, the
farmers like any other entrepreneurs would be
interested in the profitability of the farm
enterprise. For this reason, efforts were made
to determine the cost associated with maize

Table 1: Socio-economic characteristics of
the respondents
Particulars Frequency Percentage
Age (Years)
12-18 15 7.5
19-29 32 16.0
30-39 73 36.5
40-49 47 23.5
   >49 33 16.5
Total 200 100.0
Gender
Male 130 67.0
Female 64 33.0
Total 200 100.0
Marital status
Married 127 70.6
Single 53 29.4
Education
Non-formal 136 68.0
Formal 64 32.0
Total 200 100.0
Farming experience (Years)
2-5 53 26.5
6-10 66 33.0
11-15 32 16.0
16-20 24 12.0
21-25 8 4.0
26 and above 17 8.5
Total 200 100.0
Household size (No.)
1-5 80 40.0
6-10 60 30.0
11-15 29 14.0
>15 31 15.5
Total 200 100.0
Source: Field Survey, 2010.

Table 2: Costs and returns analysis of
maize crop
Particulars Cost

(NGN per ha)
Percent share
in Total Cost

Variable cost
Cost of labour 7,880. 00 24.6
Cost of seeds 850.00 2.6
Cost  of fertilizer 5,121.00 16.0
Cost of herbicides 4,247.00 13.2
Cost of transportation 4,349.00 13.6
Cost of processing 2,550.00 7.9
Total Variable Cost 24, 997.00 77.9
Fixed Cost
Cost of renting land 5,000.00 15.2
Interest on loan
(N 11,850 per annum)

948.00 3.1

Depreciation on farm tools 1,134.00 3.8
Total Fixed Cost 7,082.00 22.1
Total cost 32, 079.00 100.0
Returns
Gross income 80,188.00
Gross margin 55,191.00
Net farm income 48,109.00
PE= ATR/ATC 2.50
Percent Profit 150
Operating ratio 0.31
Gross  ratio 0.39
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farming and the revenue that accrues to the
farmers. The results presented in Table 2
indicated that labour cost accounted for about
24.6 percent of the total cost of production.
Total variable costs accounted for an
overwhelming 77.9 percent of the total cost of
production. On the average, it costs N32,
079.00 to cultivate one hectare of farm in the
study area. An average of N 80,188.00/ha
accrues to a farmer as revenue, and N55, 191.00
is left as gross margin. The average net farm
income was N48, 109.00 per hectare and
percentage profit of 150 percent shows that
maize farming is a highly profitable venture in
the area. All things being equal, farmers should
be able to pay back loans even at commercial
bank interest rate of 60 percent per annum.
The gross ratio of 0.39 as well as the operating
ratio of 0.31 depict that maize production in
the study area was profitable. Furthermore, the
production efficiency index (2.50) per farmer
indicates that returns exceed cost by 150
percent which adjudged the profitability of the
enterprise in the study area. This result agreed
with the findings of Ogaji (2010), who stated
that the lower the gross and operating ratios,
the higher the profitability of the farm
enterprise and vice versa. Given the magnitude
of these ratios, it can be adjudged that maize
production at farm level is a profitable venture
in the study area.
SUMMARY AND CONCLUSIONS

Findings from the study revealed an
economically productive-active age which is
FAO recommended age bracket; extension
workers should do more by sensitizing farmers
on the importance of formal education. The
study inferred that women were actively
engaged in farming but only on their husbands’
farms. Early marriage is a common practice in
the study area; recommended FAO average
household size is relatively fair enough
considering the average farm size of 1.88 ha
which perhaps necessitated the use of family
labour by most of the respondents in the study
area; most farmers in the study area have
adequate farming experience in maize

production. The study further revealed that
N55, 191.00 is left as gross margin, average net
farm income was N48, 109.00 per hectare and
percentage profit of 150 percent shows that
maize farming is a highly profitable venture in
the area. All things being equal, farmers should
be able to pay back loans even at commercial
bank interest rate of 60 percent per annum.
The gross ratio of 0.39 as well as the operating
ratio of 0.31 depict that maize production in
the study area was profitable. Furthermore, the
production efficiency index (2.50) per farmer
indicates that returns exceed cost by 150
percent which adjudged the profitability of the
enterprise in the study area.

In spite of their small farm size, there is still
scope or  opportunity for  more profit
enhancement, since production efficiency
index (2.50) per farmer indicates that returns
covers costs almost thrice. Based on these
findings, the following recommendation were
made: Firstly, the low level of production made
by the farmers may be attributed to low level
of operation on their farm, therefore they
should be encouraged to increase their size of
production so as to make more profit, because
the enterprise is profitable in the area. Lastly,
the provision of improved rural infrastructures,
promotion of rural household education, better
access to credit facilities through improving
rural financial markets and providing enabling
polices among others are required; Awareness
about the importance of education to farmers
in the area should be encouraged and
improved upon possibly by Non-
Governmental Organisations, civil societies
and other stakeholders. Lastly, an appraisal of
the extension service activities in the state is
suggested, so as to discover and improve on
weak points, or better still modify their plan of
operation to bring about better extension
service delivery to the farmers.
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ROLE OF COOPERATIVES IN EXPORT PROMOTION
OF HIGH VALUE CROPS: A CASE OF

POMEGRANATE MARKETING IN MAHARASHTRA

Sangeeta Shroff*

ABSTRACT

The results revealed that volume of exports of pomegranates increased by
7.58 times in 2012-13 as compared to 2001-02. However, it was noticed
that higher prices are being realized in U.K, Netherlands and Russia where
quantity exported was only 1.4, 3.2 and 2.6 percent respectively. In countries
such as UAE where 52.6 percent of the fruit was exported, the prices were
much lower as compared to western markets. India can reap the benefits of
higher price by increasing the volume of exports to western markets. There
are also many untapped markets such as USA, South America, China, Japan,
etc. where India can export this fruit at favorable prices. The agro-climatic
conditions in Maharashtra are so conducive to produce this fruit throughout
the year and compete with Spain and Iran whose supply of this fruit is
limited to seven months only. Cooperatives such as Maha anar by providing
appropriate extension services, can help the farmer-members to take
advantage of better prices in the international markets.

Key words: Cooperatives, export, food safety, high value, value addition
JEL Classification: Q13, Q17, Q18

*Faculty Member, Gokhale Institute of Politics and
Economics (Deemed to be University), Deccan
Gymkhana, Pune-411004 (Maharashtra)
Email: sangeetashroff@hotmail.com

INTRODUCTION
Indian agriculture has witnessed

remarkable increase in production since
independence with respect to crop husbandry
as well as allied activities. Further, an increase
in production can be possible mainly by
technology, as area has ceased to be a source
of growth for Indian agriculture. However,
given the existing production, there exists a
scope for farmers to increase their returns
through appropriate marketing of their

produce. Exports are a channel through which
farmers can market their produce and fetch
higher returns and also be a source of foreign
exchange. Therefore, increasing the export
potential of agricultural produce has an
important role to play in economic
development.

The share of exports from agriculture in
the total value of exports which was 17.9
percent in 1991-92 gradually declined over the
years and touched 12.87 percent in 2011-12
(Government of India, Ministry of Agriculture).
The real growth rate of value of agricultural
export (Base 2004-05) was 11.19 percent per
annum during 1990-91 to 2012-13, while that
for traditional exports such as tea was 1.75
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percent per annum and that of cashew was
5.44 percent per  annum during the
corresponding period. However, value of
exports of fresh fruits and vegetables grew at
the rate of 10.92 percent per annum indicating
change in composition of exports. This clearly
reveals the potential in export of horticultural
produce. At the same time, exports of
agricultural commodities also have severe
limitations because several countries,
especially developed ones have imposed
standards and regulations for ensuring food
safety. These food safety measures serve as
non tariff barriers to trade and their strict
implementation restricts the trade.

In order to promote exports of agricultural
produce and capitalize on non conventional
high value commodities, cooperative societies
can be a solution to overcome several
constraints. Indian agriculture is characterized
mainly by marginal and small farmers who are
resource constrained and also lack appropriate
extension services. Membership of a
cooperative society can therefore enable them
not only to improve the quality and quantity
of their produce, but also market their produce
to get best possible price.

In view of the above, an attempt was made
in this paper to study the case of Maha Anar,
an apex body formed by the association of six
cooperative societies in the state of
Maharashtra. Pomegranate is a high value crop
and its demand is gaining importance in
domestic as well as international markets
mainly due to its medicinal properties. Farmers
cultivating this crop are mainly marginal and
small, resource poor, and situated in semi-arid
regions. This paper therefore seeks to analyze
the economic advantage of becoming a
member of a cooperative society and also the
enormous potential to export this crop.
METHODOLOGY

The paper is based on both quantitative
as well as qualitative data. The secondary data
were collected from National Horticulture
Board and Directorate General of Commercial
Intelligence and Statistics (DGCIS). Tabular

analysis was undertaken to examine the status
of this crop with respect to production, export,
etc. Simple statistical tools such as calculation
of percentages and growth rates enabled us
to capture the export potential of
pomegranates. After observing the export
potential, Maha anar was selected as a case
study in order to understand how a cooperative
can help to promote exports, especially when
farmers are marginal and small with low capacity
to invest. In order to understand the
functioning of Maha Anar, the concerned
officials were contacted and information was
obtained regarding the extension services
provided to farmers for value addition, the
magnitude of exports and benefits to farmers.
Thus the role of Maha anar in promoting
exports was observed.
RESULTS  AND  FINDINGS
Status of Pomegranate in Maharashtra

At the global level, India is the world’s
largest producer of pomegranate, followed by
Iran. In India, Maharashtra is the major
producer of pomegranate and the main
advantage is that the fruit can be produced
throughout the year. It can be observed from
Table 1 that about three-fourth of area and two
third of production of pomegranate is in
Maharashtra. The crop is concentrated in the
districts of Nasik and Solapur which constitute
38.3 and 35.6 percent of the state’s area under
pomegranate. This means that about 74 percent
of area in the state is in these two districts.
About 7 percent of area in the district is in
Ahmednagar. Most of these districts have dry
land areas and pomegranate was found to be a
suitable crop for cultivation due to high
returns. However, it can be observed that
though the state of Maharashtra has highest
area and production of pomegranates in the
country, the yield is lower than the average
yield of the country. In 2010-11, while the state
of Maharashtra had a yield of 6 MT per hectare,
that of India was 6.9 MT per hectare. Though
this fruit crop is well suited to the topography
and agro-climatic conditions of the region and
waste land can also be used for cultivating
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this fruit crop, the yield is sometimes
constrained due to disease. This crop is
susceptible to oily spot disease which causes
black spots and splits the fruits thus leading
to yield losses. The National Research Centre
on Pomegranate based in Solapur is
conducting research to prevent this disease.
If farmers are able to control this disease,
pomegranate can turn out to be a very
promising crop in semi arid regions of
Maharashtra.

It is important to note that barely 4 percent
of production is exported, although, there exist
a huge international demand for this fruit crop
coupled with a supply constraint as not many
nations grow export quality variety of this fruit.
Country-wise Exports of Pomegranates from
India

It was mentioned earlier  that the
composition of the export basket is undergoing
changes with horticulture gaining importance.
It can be observed from Table 2 that volume of
exports of pomegranates has increased 7.58
times in 2012-13 as compared to 2001-02. The
most important country to which India exports
pomegranates is U.A.E. However, over the last
decade it appears that exporters have
penetrated into newer markets in the east as
well as west. The share in value of exports to
Netherlands and Russia has increased in 2012-
13 as compared to 2011-12.

The perusal of Table 3 revealed that there
is huge variation in export price across
countries. This is obviously due to quality
considerations and also more stringent
standards imposed by some countries. The

average price at which the fruit was exported
in 2012-13 varies from `21.26 per kg in
Bangladesh to `219.31 per kg in U.K. The
important point to note is that the average
price at which the fruit was exported in 2012-
13 as compared to 2011-12 was higher by 33
percent. In almost every country the export
price per unit was higher in 2012-13, as
compared to 2011-12. The price per unit
increase was higher in countries like U.K. The
price in U.K. was higher by 100 percent in 2012-
13 as compared to 2011-12. The export price to
UAE which is the country’s major importer of
pomegranates also indicated 57.97 percent
increase in 2012-13 as compared to 2011-12.

The above discussion clearly revealed that
there is first and foremost huge potential in
pomegranate exports as the volume is rising
over the years and also there is scope to
capture newer markets at favorable prices.
However, these countries have also imposed
standards and regulations in view of food
safety which may become an impediment to
trade. It is therefore necessary to provide
farmers with requirements of marketing in terms
of standardizing the product for Western
Markets, use of appropriate inputs such as
fertilizers and pesticides, proper packaging
material, certification, branding, etc. Under
such circumstances, cooperative societies can
play a major role by providing technical advice
to farmer members and also become a facilitator
in marketing the produce. Maha Anar is one
such organization which is promoting the
pomegranate production and also exporting
the produce of its members.

Table 1: Area, production and yield of pomegranate in Maharashtra vis-à-vis India
Year Area (000ha) Production (000 MT) Productivity (MTha-1)

India Maharashtra India Maharashtra India Maharashtra
2008-09 109 82

(75)
807 550

 (68)
7.4 6.7

2009-10 125 98.9
(79)

820 555
(67.7)

6.6 5.6

2010-11 107 82
(76.6)

743 492
(66)

6.9 6

Source: National Horticulture Board, 2011.
Figures in parenthesis are percentage to All India. MT : Metric tonnes
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Pomegranate  vis-a-vis Agricultural Exports
As mentioned earlier, India is the largest

producer of pomegranates in the world and in
India, the state of Maharashtra is a leading
producer. There is recent global trend for
increased demand for  pomegranates
(www.actahort.org and omciheam.org)

The real value of agricultural exports (Base
2004-05) is compared with the real value of
exports of fresh fruits and vegetables as well
as pomegranates from India during the period
1995-96 to 2011-12 (Table 4). It was observed
that the growth rate of value of exports in the
case of pomegranates is growing at a much
higher rate than overall agricultural exports and
also that of fresh fruits and vegetables. While
the value of exports of fresh fruits and
vegetables grew at the rate of 4.54 percent, the
value of exports of pomegranates grew at the
rate of 21.41 percent per annum and in value
terms export of agricultural commodities
increased at the rate of  9.57 percent per annum.
The pomegranate export increased from ̀ 10.04
crores in 1995-96 to ̀ 139.90 crores in 2012-13
in real terms, exhibiting an increase of 14 times
whereas in the case of fresh fruits and
vegetables exports increased by 7.4 times in
period under study. However, during the
corresponding period, the value of agricultural
exports increased by 4.2 times. There has also

been increase in the share of pomegranates in
the export basket of fruits and vegetables.
While this share was 1.16 percent in 1995-96 it
has increased to 3.4 percent in 2012-13. This
indicates that exports of pomegranates are
showing gradual increase.

 The price per unit of pomegranates,
however, grew only at the rate of 4.65 per cent
per annum during 1995-96 to 2012-13. This
indicates that there is scope to fetch higher
price per unit. The price at which the fruit was
exported varies across countries with higher
prices being realized in the western parts such
as U.K, Netherlands and Russia where the
quantity exported came out to be 1.4, 3.2 and
2.6 percent respectively. It was found that 52.6
percent of the fruit was exported to UAE but
the price per unit was comparatively lower. In
countries such Bangladesh and Nepal the
price per unit was also extremely low.
Therefore, India can take advantage of higher
export price only by increasing the volume of
exports to Western Markets which offer
attractive prices.

Initially India was exporting pomegranates
mainly to UAE and exported 62.76 percent of
the produce to UAE in 2001-02 which declined
to 43.57 percent in 2011-12 (Table 2). Over time,
the exports have penetrated to Russian, U.K.
and Netherlands markets where the price per

Table 2: Country-wise export of pomegranates from India
(Quantity metric tonnes and Value `crores)

Country 2001-02 2011-12 2012-13
Quantity Value Share in

value (%)
Quantity Value Share in

value (%)
Quantity Value Share in

value (%)
U.A.E 3224 6.54 62.76 15899.74 64.16 43.57 18978.0 126.01 53.74
Bangladesh - - - 4593.46 23.84 16.18 5401.24 11.48 4.9
Netherland 150 0.24 2.31 732.69 10.28 6.98 1158.0 18.99 8.01
U.K. 208 0.82 7.87 890.85 9.75 6.62 512.84 11.25 4.79
Saudi Arabia 172 0.28 2.69 2196.63 8.7 5.91 2511.8 12.52 5.34
Russia - - - 398.08 5.73 3.89 927.0 13.67 5.8
Thailand - - - 298.07 3.1 2.11 438.84 4.98 2.12
Nepal - - - 1438.26 2.46 1.68 1858.66 4.94 2.11
Kuwait 150 0.31 2.97 489.65 2.36 1.6 345.74 1.39 0.59
Oman 416 1.24 11.9 391.87 1.98 1.35 755.27 6.94 2.96
Other
Countries

431 0.99 9.5 2832.97 14.88 10.1 3138.02 22.3 9.5

Total 4751 10.42 100 30162.27 147.28 100 36026.27 234.47 100
Source: DGCIS
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unit was much higher compared to the price in
traditional export markets. The export of
pomegranates which ranged between 4000 to
6000 metric tonnes between 1995-96 and 2002-
03 gradually began picking up and presently
36026 metric tonnes was exported in 2012-13
exhibiting a six times increase in the above said
period. However, barely four percent of the
production was exported and in some years it
is even 2 to 3 percent, while countries such as

Spain are able to export about 75 percent of
their production. India however has huge
potential to export this crop because India
produces the finest and most superior varieties
of pomegranates with soft seeds, less acids as
well as attractive color. Maharashtra state has
the capacity to produce this fruit throughout
the year as this crop can be taken in three
seasons (Varmudy, 2011). Spain and Iran are
leading export countries for pomegranates, and

Table 4: Real value of agricultural exports and Pomegranates
(`Crores, Base 2004-05)

Year Agricultural
exports

Exports of fruits
and vegetables

Pomegranate
exports

Pomegranate exports as % of
exports of fruits and vegetable.

Export price
(` kg-1)

1995-96 31336 813 10.04 1.16 25.00
1996-97 35874 852 9.85 1.15 19.70
1997-98 34733 832 12.14 1.50 20.22
1998-99 33796 719 11.93 1.66 29.80
1999-00 31326 829 14.87 1.79 24.77
2000-01 32826 101 11.93 1.18 29.81
2001-02 32681 122 12.1 0.99 24.17
2002-03 36464 133 16.1 1.21 26.84
2003-04 36859 190 22.46 1.18 22.45
2004-05 38078 179 29.89 1.67 21.34
2005-06 43273 204 54.26 2.66 27.12
2006-07 51519 265 71.43 2.69 32.47
2007-08 63644 263 78.21 2.97 22.34
2008-09 64007 359 90.96 2.54 26.13
2009-10 64324 409 91.31 2.22 27.32
2010-11 76969 342 49.51 1.45 26.79
2011-12 115043 369 94.31 2.56 31.26
2012-13 131939 402 139.9 3.40 38.8
CAGR (%) 9.57 4.54 21.41 4.65
Source: Converted to 2004-05 base year, from data on value of exports available in DGCIS

Table 3: Country-wise export price of pomegranate
(`kg-1)

Country 2001-02 2011-12 2012-13 Change in price in 2012-13
over 2011-12 (%)

Quantity exported in
2012-13 (%)

U.A.E 20.28 40.36 63.76 57.97 52.7
Bangladesh - 21.25 21.26 - 15.0
Netherland 16 140.33 163.97 16.8 3.2
U.K. 39.42 109.48 219.31 100.3 1.4
Saudi Arabia 16.28 39.62 59.84 51 7.0
Russia - 144.00 147.42 2.3 2.6
Thailand - 104.21 113.4 8.8 1.2
Nepal - 17.16 26.61 550 5.1
Kuwait 20.67 48.26 40.31 -17 0.95
Oman 29.81 50.77 91.88 80.97 2.1
Other Countries 22.97 52.52 71.06 35.3 8.75
Average 21.93 48.83 65.09 33.3 100
Source: Derived from Table 2
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they are nearer to Europe. However, their
supplies taper off between January to July and
therefore, India can take advantage of this
window when supplies are not possible from
any other country. The results   revealed that
during the period 2002 to 2011 the price of
pomegranate in Europe ranged from €2.5 to
€3.5 per kg, which translates to a price of ̀ 112
to `227 per kg (www.omciheam.org). In India,
however, the ruling market price was
comparatively very low, even lower than ̀ 100
per kg. This clearly indicates the export
potential.  Further, there are many untapped
markets such as USA, South America, China,
Japan, etc. where there is scope for India to
export at favorable prices. It is in this respect
that organizations such as Maha Anar have a
major role to play which can provide services
to farmers on appropriate farm practices,
requirements of marketing, importance of
branding and certification and finally fetch high
international prices for farmers. It was also
noted earlier that Maha Anar exports about 50
percent of its procurement to Europe where
export prices are very attractive.
Role of Maha Anar in Exports

Maha Anar is an apex cooperative society
promoted by leading cooperative societies of
pomegranate growers in Maharashtra. This
organization was established in 2005 by
Maharashtra State Agricultural Marketing
Board, with a view to prepare the pomegranate
farmers to produce quality fruit for export. By
establishing this federation of cooperative
societies, the collective strength of various
member cooperatives in marketing
pomegranates in overseas markets could be
capitalized. Further, an organized sector in
marketing pomegranates could also be created,
thus enabling the farmers to realize higher net
returns.

The organizational structure of Maha Anar
consists of six chairmen who represent each
cooperative society and comprise the Board.
Two executive partners are elected from the
Board which represents Maha Anar. At the
technical and field level, various positions are

held by agronomist, quality control staff, plant
and field management staff.

Maha Anar is a service provider to its
member societies. It provides guidance to
farmers at field level regarding production
techniques, plant protection measures, fertilizer
application and timely and correct method of
picking fruit. The periodic training and
demonstrations are also held so as to make
the farmers aware of current cultivation
practices that will help to meet export
standards. It instructs farmers to follow the
spray schedule as directed by European Union
for exports so as to ensure that the produce is
free of any pesticide residue. As the Western
Food Standards are very stringent, Indian
producers are unable to meet these standards
due to lack of information and infrastructure.
Maha Anar has its own pre-cooling and cold
storage facility for storing fresh pomegranates
after harvesting. The fruits after harvesting are
graded as per the color, size and also weight
which should be more than 300 grams.

Overall, Maha Anar prepares the farmers
to obtain Global Gap certification so that they
are in a position to export to European markets.
Professionals are well trained to grade the
produce and check for quality. Packing the fruit
is done in corrugated boxes, placed in cooling
units and then transported for shipment after
fulfilling the container requirements. Further,
the society also complies by all export
procedures such as obtaining license, code
number permission, etc. Maha Anar creates
value addition to its fresh fruit through efficient
post harvest handling that give more value to
their importers and customers in the global
market. Refrigerated trucks carry the packed
boxes to Mumbai international junction and
preserve the cold chain from the time of harvest
till it reaches the consumer.

Since standards keep changing over time,
producers have to keep themselves abreast
with latest information. The Apex Cooperative
Society regularly obtains technical know-how
and international market update with respect
to ruling market prices, grading, quality control,
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packing, demand and supply of the produce
and this information is disseminated to
farmers. It also undertakes research and
development activities so as to improve the
quality of produce as well as the yield.

Discussions with officials of Maha Anar
revealed that about 875 farmers are members
of the six cooperative societies which comprise
the Apex Society. Since the last few years, the
society exports about 150 to 200 metric tonnes
of pomegranates. Maha Anar is exporting its
produce to Europe, Russia, Dubai and Canada.
About 50 percent of the produce was exported
to Europe and farmers earn at least ̀ 40  to ̀ 50
per kg more in the case of exports, rather than
sale in domestic markets. Maha Anar arranges
visits and study tours for exhibitions and state
of the art farming in various countries for its
members. The average export price varies from
`125 to `150 per kg. In the domestic market,
the growers realize a much lower price. Further,
in the case of sales to APMC, the commission
is levied at the rate of 8 percent which is much
higher than for other agricultural commodities.
Maha Anar pays the growers within a month
of purchasing produce and bonus is also paid,
if it realizes higher prices in the international
market. Subsidies for transport, packaging and
certification are received by Maha Anar from
government agencies. Maha Anar is guiding
and motivating the growers for EUROGAP
certification, organic farming and Nature Fresh
Certification. The organization also offers
support for preparation of by products.
CONCLUSIONS

The paper reveals that gradually exports
of pomegranates from India are penetrating into
far off western markets and not being restricted
to traditional export markets such as UAE. The
per unit export price fetched in these western
markets is also much higher. However, these
markets have very stringent food standards
and Indian producers are unable to meet these
standards due to lack of information and
infrastructure. It was thus observed in the
paper that cooperative societies such as Maha
anar by virtue of collective strength could

create an organized marketing and thus enable
farmers to realize returns higher than in
domestic markets. Maha anar also facilitates
the member-farmers to obtain EUROGAP
certification and thus fetch higher export prices.

Globally pomegranate is experiencing huge
increase in demand and India has great export
potential. Although exports of Maha Anar are
gradually growing over the years, from 47
tonnes since inception to about 150 tonnes
presently, there is still further scope for the
organization to expand its operations. At the
same time opportunities in the global market
also exist because although Spain and Iran are
leading exporting countries and nearer to
Europe, their supplies taper off between
January to July. India can therefore take
advantage of this window when supplies are
not possible from any country. Mana Anar
does have future plans to reach out to more
number of pomegranate growers and procure
quality fruit from them and prepare them to
comply with certification process so as to
expand the scale of its operations. With more
cooperative societies like Maha anar springing
up, the country can capitalize on its potential
to become a major pomegranate exporter and
change the economic situation of farmers in
semi arid tropics.
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ABSTRACT

Sustainability has been defined as meeting the needs of the present without
compromising the ability of future generations to meet their needs. A
comprehensive review of different methodologies was carried out to identify
strengths and weaknesses of existing measures of sustainability. After the
sustainability index was developed, there was a need for classification of
the indices so that ranking can be done. The indices were classified into
five classes on the basis of  -distribution. In both 2005-06 and 2010-11,
higher sustainability state, however, stagnation in sustainability during
the last few years was mainly because of the decline in the access component.
Punjab was having higher availability in 2010-11.There has been a
significant improvement in the availability of food in Punjab from 1990-
91to 2010-11. The main reason for the ups and downs was that most of the
variables which were taken to measure access were having negative
relation with access component and sustainability. Utilization was
stagnating in one decade and in another it is improving.
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INTRODUCTION
Sustainability has been defined as meeting

the needs of the present without
compromising the ability of future generations
to meet their  needs. Sustainability
measurement is a term that denotes the
measurements used as the quantitative basis
for the informed management of
sustainability. The  scales  used  for  the
measurement of sustainability (involving the
sustainability of environmental, social and
economic domains, both individually and in

various combinations) are evolving: they
include indicators, benchmarks,
audits, sustainability  standards  and
certification systems, indexes and accounting,
as well as assessment, appraisal and other
reporting systems. They are applied over a
wide range of spatial and temporal scales.

The Sub-Saharan Africa and South Asia
are world’s two hunger hot spots with the
highest values of Global Hunger Index (GHI).
In South Asia, 51 per cent of the population is
food-energy deficient while that in Sub-
Saharan Africa is 57 per cent (Smith and
Wisemann, 2007). This situation is expected
to worsen further with an expected doubling
of the population in South Asia from 2.7 billion
in 1990 to 5.4 billion by 2030 and consequent
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increase in the food requirements. Cereals, with
the dominance of rice and wheat, constitute
more than 70 per cent of the human diet in the
Asian countries. Over the years, rice and wheat
production has been more than able to keep
pace with the population growth, largely due
to an impressive growth in the productivity
achieved by the technological breakthrough
of the Green Revolution (Paroda et al.,1997).

An alarming problem in India today is food
inflation amidst growing demands. The
production of food is growing in the case of
few items and in the case of others the growth
has stagnated. The National Development
Council (NDC) in its 53rd Meeting recently
adopted a resolution to enhance the
production of rice, wheat and pulses by 10, 8
and 2 million tonnes respectively by 2011. The
country should reach these targets soon and
the operationalization of the proposed
National Food Security Mission (NFSM) is
expected to deliver the goods. Two things are
significant in the context of food security: one
ensuring availability, affordability and
accessibility of adequate food to people
throughout the country; and second
promoting entrepreneurship for sustainable
food production and supply. Further, it is
required to look at the food security problem
with emphasis on the aspects of poverty and
sustainability (Hans, 2011).

 The State produces 22, 11 and 10 per cent
of the country’s wheat, rice and cotton,
respectively. It contributes significantly to the
central pool with about 45 and 25 per cent of
wheat and rice, respectively. During 2010-11,
the State produced 162 lakh million tonnes of
paddy of which 129 lakh million tonnes was
procured.  During the Rabi season of 2010, the
state produced 152 lakh million tonnes of
wheat out of which 108 lakh million tonnes
was procured (Anonymous, 2011).

How to measure sustainability? There are
number of frameworks of sustainability
assessment that evaluate the performance.
Indicators and composite indicators are
increasingly recognized as a useful tool for

policy making and public communication in
conveying information on performance in
ûelds such as agriculture environment,
economy, society, or  technological
development. ‘Indicators arise from values (we
measure what we care about), and they create
values (we care about what we measure)’. The
main feature of indicators is their ability to
summarize, focus and condense the enormous
complexity of our dynamic environment to a
manageable amount of meaningful information.
By visualizing phenomena and highlighting
trends, indicators simplify, quantify, analyze
and communicate otherwise complex and
complicated information.

The need for an integral systematic
approach to indicators deûnition and
measurement is recognized in order to give
well-structured methodologies, easy to
reproduce and to assure that all important
aspects are included in the measurement.
However, before developing the methodology
and the indicators what is needed is the clear
deûnition of the policy goals towards
sustainability. This appears to be even more
difficult since in most cases the development
of indicators has started while there are still
arguments over what constitutes sustainable
development.
METHODOLOGY

A comprehensive review of different
methodologies was carried out to identify
various strengths and weaknesses of existing
measures of sustainability. The new measure
which was constructed tends to incorporate
most of the strengths of the existing methods
and also tries to address their weaknesses.
Global Environmental Change and Food
Systems (GECAFS) explain that food systems
of a region consisted of the components
namely,  Availability, Access and Utilization.

The availability of food is further
determined by production, distribution and
exchange mechanism of food, while access of
food depends on affordability, allocation and
preference. Further, utilization is determined
by nutritional value, social value and food
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safety. The food system can be broadly
summarized in the following diagram.

 
 

 

 

 

 

 

 
 

Fig.1: Measurement of sustainability of food 
system 
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Source: Ericksen (2008).
Distribution of the variables

For the measurement of sustainability of
food system of Punjab, nineteen variables were
taken with the following distribution over the
components of sustainability.
I.  Availability

1. Cropping intensity
2. Productivity  of rice and wheat (kg per

ha)
3. Population density per square km
4. Gross irrigated area  as percentage of

total cropped area
5. Net irrigated area  as percentage  of net

area sown
6. Fertilizer consumption (tonnes per ha)
7. Per capita production of important food

crops (kg)
8. Total cropped area per thousand

population (ha)
II.  Access

1. Number of milch animals (cow +
buffaloes) (per 000 population)

2. Number of non-workers (per 000
population)

3. Number of marginal workers  (per 000
population)

4. Number of main workers per (per

000population)
5. Number of Agricultural labourers (per

000 population)
6. Number of small farmers (per 000

population)
7. Number of marginal farmers (per 000

population)
8. Total Farmers  (per 000 population)
9. Percentage of rural population
10. Work rate

UTILIZATION
1. Literacy Rate
Developing a composite index

Measuring sustainability of food system
is comprehensive multidimensional process
affected by large number of related indicators
and hence, it was necessary to measure the
quantum of sustainability by constructing a
sustainability index for each district of Punjab.
Composite indices were used as yardsticks to
gauge the sustainability of each district of
Punjab. The information contained in the large
set was transformed into a small set of indices
which provided a convenient method for
classification. The composite index was
developed using the methodology of Iyenger
and Sudharshan (1982). This method was
simple and it did not have the restrictive
assumption of linearity in relation to indicators.
Further, it provided for the classification of the
districts based on the probability distribution
of the sustainability index. This methodology
had been developed to work out a composite
index from multivariate data and it was used to
rank the districts in terms of their economic
performance.

The methodology was well suited for the
development of composite index of
sustainability. It was assumed that there are m
districts, k components for sustainability and
Ck is the number of variables in the component
k so that Xi is the value of the variable Ck of
the kth component for the ith district (i= 1, 2,
3….m; k = 1, 2, 3….K). First, these values of
sustainability indicators, which were in the
different units of measurement, were
standardized. When the observed values were
related positively to the sustainability, the
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standardization was achieved by employing
the formula

valueMinvalueMax
valueMinvalueActualyid 




When the observed values were negatively
related to the sustainability, the standardized
values were computed by the following
formula

valueMinvalueMax
valueActualvalueMaxy id 




In this way the standardized value for all
the indicators of sustainability throughout the
whole period 1990-91 to 2010-11 were
achieved, which lied between 0 and 1.The next
step was to give weights to the standardized
values of the indicators by the formula
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The weights were obtained for over all
sustainability and for each component such
as availability, access and utilization and the
respective weights were multiplied with the
standardized values and final indices were
obtained for sustainability, availability, access
and utilization. The choice of the weights in
this manner ensured that large variation in any
one of the indicators did not unduly dominate
the contribution of the rest of the indicators
and distort inter district comparisons. For
classificatory purposes, simple ranking of the
districts would have been enough. However,
for a meaningful characterization of the
different stages of sustainability, suitable
fractile classification from an assumed
distribution was needed. One probability
distribution, which is widely used in this
context, is  -distribution. This distribution
is defined by

b
xxzf

ba 11 )1()(
 



(a,b), 0 < x <1 and a, b>0.
This distribution has two parameters ‘a’

and ‘b’ they can be estimated by comparing
the following two equations

(y-m)a -mb = m-y
(1-y)a -yb = 0
whereas (y) is mean of district indices
m=sy2 + y2

Whereas (sy2) is variance of district
indices. After obtaining the values of ‘a’ and
‘b’ they were distributed with 20 per cent
interval and finally five categories were
obtained and districts were ranked accordingly.

1. Least if  0 < yd < z1
2. Less if  z1 < yd < z2
3. Moderate if  z2 < yd < z3
4. High if  z3 < yd < z4
5. Higher if  z4 < yd < 1

RESULTS  AND  DISCUSSION
Trends and Recent Developments in
Sustainability of Food Systems in Punjab

This section deals with the trends in
sustainability and its improvement and growth
over the period. Firstly, the results for trends
and growth in sustainability of Punjab state
have been discussed and then move towards
district wise results. Apart from that, trends in
availability, access and utilization of Punjab
state will be discussed and then district wise
results for each components of sustainability
will be discussed.
Sustainability index and its classification

The development of sustainability index is
discussed in details in methodology chapter.
After the sustainability index was developed,
there was a need for classification of the
indices so that ranking can be done. The
indices were classified into five categories on
the basis of â-distribution. The sustainability
indices and each component of sustainability
such as availability, access and utilization was
distributed to five categories such as the least,
less, moderate, high and higher. The results of
the classification for these five categories in
each case are given as under:
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Sustainability indices classification
Least sustainability if  0 < yd < 0.33
Less sustainability if  0.33 < yd < 0.35
Moderate sustainability if  0.35 < yd < 0.37
High sustainability if  0.37 < yd < 0.39
Higher sustainability if  0.39 < yd < 1

Availability indices classification
Least availability if  0 < yd < 0.31
Less availability if  0.31 < yd < 0.33
Moderate availability if  0.33 < yd < 0.35
High availability if  0.35 < yd < 0.36
Higher availability if  0.36 < yd < 1

Access indices classification
Least access if  0 < yd < 0.2
Less access if  0.2 < yd < 0.3
Moderate access if  0.3 < yd < 0.35
High access if  0.35 < yd < 0.4
Higher access if  0.4 < yd < 1

Utilization indices classification
In utilization, only one variable, literacy rate

was taken in to account. Some other variables
like infant mortality rate and life expectancy
rate were also supposed to be taken but due
to unavailability of district wise data over the
period, they were omitted from the study. As
only one variable cannot represent the
utilization component so this is the major
limitation of the study and the results here for
utilization are discussed based on the only one
variable literacy rate.

Least utilization if  0 < yd < 0.4
Less utilization if  0.4 < yd < 0.5
Moderate utilization if  0.5 < yd < 0.6
High utilization if  0.6 < yd < 0.7
Higher utilization if  0.7 < yd < 1

Trends in Overall Sustainability of Food in
Punjab

Trend in overall sustainability can be seen
in Table 1. Punjab started as a least
sustainability indices during 1990-91where as
the next period in 1995-96, it was high
sustainability. However, it gained momentum
in 2000-01; by becoming moderate sustainable
because during this phase, access component
declined while availability and utilization kept
its pace, so the reason for  decline
sustainability was mainly because of the

access component. In both 2005-06 and 2010-
11, it gaining again its lost status and become
higher sustainability state, however,
stagnation is seen in the last few years mainly
because of the decline in the access
component.
Trends in Availability of Food in Punjab

Trend in availability of food in Punjab can
be seen in Table 2. Punjab having less
availability of food in 1990-91, availability
indices was 0.312 and it showed some
improvement in 1995-96, availability indices
was 0.337 and the availability increased from
less availability category to moderate
availability category.  During 2000-01, the
availability was high and by the year 2005-06,
the availability climbed to moderate category
again.

Table 1: Trends in over all sustainability of
Punjab, 1990-91 to 2010-11
Years Sustainability

indices
Sustainability
classification

1990-91 0.288 Least sustainability
1995-96 0.388 High sustainability
2000-01 0.354 Moderate sustainability
2005-06 0.400 Higher sustainability
2010-11 0.401 Higher sustainability

Table 2: Trends in availability of food in
Punjab, 1990-91 to 2010-11
Years Availability

indices
Availability
classification

1990-91 0.312 Less availability
1995-96 0.337 Moderate availability
2000-01 0.355 High availability
2005-06 0.350 Moderate availability
2010-11 0.367 Higher availability

During 2010-11, the availability increased
to higher category with the availability indices
at 0.367. Punjab was having higher availability
in 2010-11.There has been a significant
improvement in the availability of food in
Punjab from 1990-91to 2010-11
Trends in Access to Food in Punjab

Punjab shows comparatively different
trend in access component in Table 3. In 1990-



223

Table 3: Trends in access to food in Punjab,
1990-91 to 2010-11
Years Access  indices Access classification

1990-91 0.233 Less access
1995-96 0.399 High access
2000-01 0.279 Less access
2005-06 0.364 High access
2010-11 0.344 Moderate access

Table 4: Trends in utilization of food in
Punjab, 1990-91 to 2010-11
Years Utilization

indices
Sustainability
classification

1990-91 0.245 Least utilization
1995-96 0.547 Moderate utilization
2000-01 0.760 Higher utilization
2005-06 0.755 Higher utilization
2010-11 0.755 Higher utilization

91, Punjab state having less access and then it
showed constant increase for the coming five
year period and was having high access in
1995-96. After that Punjab once again showed
decrease access during 2000-01. The access
once again increased to high category in 2005-
06, access indices was 0.364. During 2010-11
Punjab food access decreased to moderate
category and access indices was 0.344.

The main reason for the ups and downs is
that most of the variables which were taken to
measure access were having negative relation
with access component and sustainability.
Moreover, these variables showed an erratic
trend over the study period, for example,
number of small farmers increased over the
period, thereby, had a negative impact on
access at a particular time and work rate which
was having a positive relation with access and
sustainability increased thereby had a positive
impact on access and sustainability.
Trends in Utilization of Food in Punjab

Trend in utilization of food in Punjab can
be seen in Table 4. As mentioned earlier that to
measure utilization only one variable, literacy
rate was taken has been shown in Table 4. In
1990-91 utilization was in least category shows
the indices was 0.245. Utilization of food in
Punjab climbed to moderate category shows

the indices was 0.547 during 1995-96. From
2000-01 to 2010-11, utilization of food in Punjab
increased higher category, it shows the
constant at utilization indices ranged from
0.760 to 0.755. It is clear that almost
throughout the study period, utilization was
stagnating in one decade and in another it is
improving. It is because of the variable (literacy
rate) which was calculated after one decade in
India.
Trends and Recent Developments in
Sustainability of Food Systems in Punjab:
District-wise Analysis

The results for trends and growth in
sustainability of districts of Punjab state are
discussed as under: Apart from that, trends in
availability, access and utilization within
districts of Punjab state will also be discussed.
Trends in sustainability and its components
were never uniform in all the districts of Punjab.
Some districts improved a lot while some are
having lower growth comparatively to other
districts. There was a big difference in the
sustainability situation of the districts of
Punjab. At a particular time, some districts were
having higher sustainability while others were
having moderate, high and even less
sustainability. To discuss these things, in the
coming step we will diagnose the
sustainability profile of each district over the
whole period of the present study.
Trends in Overall Sustainability of Food
Systems in Punjab: District-wise Analysis

The results presented in Table 5 shows
that Hoshiarpur and Gurdaspur started as least
sustainable districts in 1990-91 and became
less sustainable districts in 2010-11. Rupnagar
and Amritsar also started as least sustainable
districts but comparatively improved more and
ended as less and moderate sustainable
districts respectively in 2010-11. Jalandhar,
Kapurthala and Faridkot started as least
sustainable districts and become less,
moderate, higher  sustainable districts
respectively  in 2010-11 except Faridkot which
was classified as high sustainable district.
Patiala, Bathinda and Ludhiana started in 1990-
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91 as least sustainable districts and ended as
higher sustainable districts in 2010-11. Some
of the districts like Moga, Mansa, Fatehgarh
Sahib, Muktsar and Nawanshahr were formed
in 1990. From these new districts Moga, Mansa
and Fatehgarh sahib started as higher
sustainable districts in 1995-96 and ended as
higher sustainable districts in 201-11. Some
districts which are newly formed in 2000s like
TaranTaran, Barnala and S.A.S Nagar are
excluded from this section, while their
contribution to sustainability of food in Punjab
was included. The trend in sustainability of
food has not been uniform in all districts of
Punjab. Some districts improved a lot and were
classified as higher sustainable districts and
some were still least sustainable districts.
Trends in Availability of Food in Punjab:
District-wise Analysis

The results presented in Table 6 show that
the availability of food in Gurdaspur,
Hoshiarpur and Rupnagar ranged in the least
category from 1990-91 to 2010-11, though, there
has been an improvement in the index number
but still the improvement was not that much
which could have altered Gurdaspur,

Hoshiarpur and Rupnagar from the least
category to another higher category. In
Amritsar, the availability of food was classified
in high category in 2010-11 while it started in
the less category in 1990-91. The availability
of food in Jalandhar and Ludhiana started from
the moderate and high category respectively
in 1990-91 and ended in higher category in
2010-11. There has been a remarkable
improvement in the availability of food in
Patiala, Ludhiana, Bathinda, Ferozepur and
Sangrur.  In 1990-91, the availability was least
and high in Bathinda, Ferozepur respectively
and  but in 2010-11, it ended up in the higher
category, while in Patiala  availability of food
was in the moderate category but in 2010-11, it
is classified in the higher category. In Faridkot,
the availability in the moderate category in the
1990-91 and it moved to moderate category in
2010-11. The districts like Moga, Mansa,
Fatehgarh Sahib, Muktsar and Nawanshahr,
which were formed in 1990s, Nawanshahr
improved from 1995-96 to 2010-11to least
category, though there has been improvement
in their index numbers. The trend in availability
was also not of uniform nature.

Table 6: Trends in availability of food in
Punjab: District-wise analysis, 1990-91 to
2010-11
Districts 1990-91 1995-96 2000-01 2005-06 2010-11
Gurdaspur 0.294 0.295 0.283 0.280 0.310
Amritsar 0.327 0.343 0.356 0.370 0.359
Tarn Taran  * * * 0.353 0.333
Kapurthala 0.344 0.342 0.363 0.369 0.329
Jalandhar 0.343 0.350 0.378 0.370 0.389
Nawan Shehar * 0.301 0.306 0.307 0.269
Hoshiarpur 0.161 0.196 0.249 0.264 0.267
Rupnagar 0.173 0.240 0.246 0.336 0.216
SAS Nagar * * * 0.276 0.205
Ludhiana 0.361 0.336 0.394 0.391 0.467
Firozpur 0.362 0.377 0.379 0.361 0.480
Faridkot 0.355 0.444 0.430 0.366 0.344
Muktsar  * 0.344 0.385 0.359 0.693
Moga * 0.366 0.402 0.381 0.392
Bathinda 0.317 0.351 0.362 0.355 0.402
Mansa 0.360 0.375 0.360 0.343
Sangrur 0.376 0.377 0.381 0.402 0.469
Barnala * * * 0.382 0.356
Patiala 0.341 0.331 0.350 0.358 0.410
Fatehgarh Sahib * 0.380 0.404 0.369 0.321
* Districts were not formed at that particular period.

Table 5: Trends in overall sustainability of
food s ys tems in Punjab: Dis trict-wise
analysis, 1990-91 to 2010-11
Districts 1990-91 1995-96 2000-01 2005-06 2010-11
Gurdaspur 0.265 0.352 0.291 0.317 0.330
Amritsar 0.302 0.370 0.324 0.393 0.354
Tarn Taran  * * * 0.406 0.408
Kapurthala 0.304 0.387 0.359 0.396 0.370
Jalandhar 0.289 0.349 0.326 0.347 0.343
Nawan shehar  * 0.399 0.356 0.425 0.397
Hoshiarpur 0.225 0.317 0.301 0.343 0.340
Rupnagar 0.203 0.288 0.254 0.426 0.341
SAS Nagar  * * * 0.355 0.278
Ludhiana 0.271 0.346 0.324 0.374 0.412
Firozpur 0.341 0.425 0.388 0.392 0.456
Faridkot 0.317 0.530 0.452 0.411 0.398
Muktsar  * 0.399 0.384 0.427 0.582
Moga  * 0.432 0.430 0.441 0.448
Bathinda 0.288 0.388 0.355 0.414 0.434
Mansa  * 0.403 0.374 0.433 0.417
Sangrur 0.348 0.407 0.377 0.461 0.476
Barnala  *  * * 0.462 0.460
Patiala 0.311 0.381 0.339 0.391 0.408
Fatehgarh Sahib 0.438 0.398 0.401 0.369
* Districts were not formed at that particular period.
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Trends in Access to Food in Punjab: District-
wise Analysis

The results presented in Table 7shows that
Gurdaspur,Amirtsar, Kapurthala, Sangrur and
Patiala remained in the less category of access
throughout the period from 1990-91 to 2010-
11.

Ferozepur improved from moderate
category of access to high category in the
whole period. Faridkot and Bathinda started
in less category of access in 1990-91 and
gained a position of high category of access
in 2010-11, though there is an improvement in
the index number but the increment is
negligible. Rupnagar and Jalandhar were in
least category in 1990-91 and they finished in
the high category of access in 2010-11. Firozpur
showed less improvement by being in the high
category of access in 2010-11, while started in
less category of access in 1990-91. Moga and
Muktsar started in less category of access in
1995-96 and ended in the higher and higher
category of access respectively in 2010-11.
Mansa was classified in the high category in
2010-11 while it started in higher category of
access in 1995-96. Fatehgarh Sahib and Nawan
shehar started in the higher category of access

in 1995-96 and ended in high category of access
in 2010-11.

There has been a variation of increment
and decrement in almost all the district of
Punjab in terms of access to food throughout
the whole period. There had been many ups
and downs in the access component and it
shows comparatively more variations in the
districts of Punjab.
Trends in Utilization of Food in Punjab:
District-wise Analysis

The district-wise trend in utilization
component is presented in Table8. The results
shows that Gurdaspur, Amritsar, Kapurthala,
Jalander, Rupnagar and Patiala started in least
category of utilization in 1990-91 and ended
up in high category of utilization in 2010-11.
Further, Hoshiarpur and Ludhiana attained
highest improvement; they were in the less
category of utilization in 1990-91 and ended in
the higher category of utilization in 2010-11.
Firozpur and Faridkot started in the least
category of utilization and ended in the high
category of utilization in 2010-11.

Muktsar started as less category district
in 1995-96 and became a moderate category
district in terms of utilization of food. Mansa

Table7: Trends in access to food in Punjab:
District-wise analysis, 1990-91 to 2010-11
Districts 1990-91 1995-96 2000-01 2005-06 2010-11
Gurdaspur 0.242 0.365 0.238 0.268 0.267
Amritsar 0.238 0.330 0.199 0.313 0.231
Tarn Taran * * * 0.382 0.425
Kapurthala 0.221 0.354 0.245 0.308 0.286
Jalandhar 0.180 0.297 0.187 0.230 0.199
Nawan Shehar  * 0.424 0.331 0.446 0.435
Hoshiarpur 0.283 0.387 0.289 0.337 0.330
Rupnagar 0.191 0.329 0.194 0.457 0.394
SAS Nagar  * * * 0.381 0.280
Ludhiana 0.104 0.247 0.118 0.229 0.223
Firozpur 0.303 0.435 0.326 0.353 0.352
Faridkot 0.270 0.685 0.475 0.364 0.358
Muktsar * 0.437 0.347 0.408 0.388
Moga 0.450 0.388 0.425 0.425
Bathinda 0.254 0.400 0.272 0.400 0.395
Mansa * 0.448 0.325 0.446 0.430
Sangrur 0.281 0.390 0.282 0.433 0.399
Barnala  * * * 0.468 0.466
Patiala 0.236 0.363 0.219 0.314 0.291
Fatehgarh Sahib * 0.442 0.314 0.335 0.326
* Districts were not formed at that particular period.

Table 8: Trends in utilization of food in
Punjab: District-wise analysis, 1990-91 to
2010-11
Districts 1990-91 1995-96 2000-01 2005-06 2010-11
Gurdaspur 0.294 0.636 0.866 0.858 0.858
Amritsar 0.248 0.566 0.748 0.795 0.795
Tarn Taran  * * * 0.599 0.599
Kapurthala 0.319 0.663 0.854 0.860 0.860
Jalandhar 0.400 0.768 0.935 0.937 0.937
Nawan Shehar * 0.684 0.915 0.907 0.907
Hoshiarpur 0.417 0.826 1.000 0.993 0.993
Rupnagar 0.379 0.753 0.946 0.901 0.901
SAS Nagar  * * * 0.944 0.944
Ludhiana 0.426 0.738 0.909 0.909 0.909
Firozpur 0.085 0.378 0.628 0.614 0.614
Faridkot 0.109 0.414 0.664 0.639 0.639
Muktsar * 0.344 0.428 0.568 0.568
Moga  * 0.457 0.675 0.667 0.667
Bathinda 0.000 0.349 0.629 0.624 0.624
Mansa  * 0.177 0.462 0.460 0.460
Sangrur 0.035 0.340 0.602 0.599 0.599
Barnala  * * * 0.607 0.607
Patiala 0.237 0.550 0.787 0.775 0.775
Fatehgarh Sahib  * 0.662 0.875 0.855 0.855
* Districts were not formed at that particular period.
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were classified in least category in 1995-96 and
in 2009-10 they were ranked in less category
of utilization of food in 2010-11. Fatehgarh
Sahib and Nawanshehar improved from high
category to higher category of utilization to
from 1995-96 to 2010-11.
CONCLUSIONS

The productivity scenario in the state
indicated that all crops in Punjab have shown
consistent increase over time. Productivity per
hectare of rice, wheat and maize was almost
double than that of all India average. The
production of wheat and rice increased over a
period of time and their percent contribution
to central pool was fluctuating at various times
because of being a stable food for Punjab
people and its marketed surplus increased or
decreased accordingly. Trend in overall
sustainability indicated that Punjab started as
a least sustainable state but acquired high
sustainability over a period of time. The
importance of building up a buffer-stock of
food grains - normally rice and wheat is to
provide food security to the country. There
are basically six factors which need to be
focused upon in the short and medium term.
Infrastructure, land and water management,
research and extension inputs including credit,
marketing including price policy, and
diversification and development of the rural
non-farm sector. Institutions have to be
developed with regard to all these aspects. One
major reform needed in the agriculture sector
relates to reduction in subsidies and increase
in investments. For sustainability of food, the
availability of food is very important because
Punjab is the major state in India which is
providing food to a huge population so proper
attention is needed in availability of food to

ensure the future food sustainability in India.
The access can be improved by generating
additional and more remunerative employment
opportunities. The focus should also be on
employing dairy activities. Utilization is
determined by sub-components like nutritional
value, social value and food safety. To be food
secure or food sustainable only the availability
of food and access (purchasing power) is not
enough. The food should be hygienic and
nutritionally complete. There is a huge amount
of scope for improving the utilization by
increasing services in literacy and health sector.
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ABSTRACT

Soyabean is on its road to become the most important crop in the cropping
pattern of Maharashtra. However, the analysis of growth rates of area,
production and productivity underlines the slowdown in the overall growth
in the case of soyabean both at the state and district level in the post 2000
period. The major factor responsible for this was the lower proportion of
irrigated area allocated to soyabean crop. The available data shows that
only 0.4 percent of the soyabean area is irrigated. In view of increasing
demand for edible oil and increasing reliance on imports to satisfy the
domestic demand, productivity enhancement would help in maintaining
and increasing the current level of soybean production. There is a need to
increase productivity of soybean through provision of irrigation, quality
seeds and extension regarding correct mix of quality inputs. This definitely
calls for implementation of policies for arresting the slowdown in the
soyabean sector.
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INTRODUCTION
The Indian agricultural sector has evolved

through various phases since independence.
From a food deficit and stagnant sector at the
time of independence, it has reached the stage
of being a surplus food sector satisfying the
domestic as well as foreign demand. India is
now one of the top performers as far as
production of some commodities like wheat
and rice are concerned. This became possible
due to the technological breakthrough
achieved in case of rice and wheat. The usage
of new high yielding varieties (HYVs)  of  these

crops lead to remarkable increase in the yield
of these crops making the country self
sufficient in food grains. Gradually, the need
to spread Green Revolution to other crops was
also felt in view of the increasing demand for
other crops. Oilseeds was one such crop,
demand for which outpaced the supply and
India had to import edible oil. The technology
mission on oilseeds (TMO) was launched in
1986 with the objective of increasing
production of oilseeds. As a result of this, the
oilseeds production increased gradually. It
was observed that after the launch TMO and
during 1986-87 until 1996-97, oilseeds
production performed much better than the
cereals. The area under oilseeds grew rapidly.
This particular phenomenon was called Yellow
Revolution wherein the crop pattern showed
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changes-area under coarse cereals got replaced
by oilseeds and pulses (Gulati and Kelly, 1999).
Consequently, India contributes around 8
percent to the world production of oilseeds
(www.fao.org).

Increasing area and production of the
oilseeds indicates increasing importance of
oilseeds that is the edible oils-in the
consumption basket of the population. The
consumption of edible oil in India has been
growing faster than its production. It can be
seen from Table 1 that though net domestic
availability is increasing, it has not been able
to satisfy domestic demand and the year wise
data on imports shows that around 34 to 52
percent of the total availability is attributed to
imports. The gap between demand and
production of edible oil in India has increased
sharply in recent years.

Since 2000-01, production of oilseeds grew
at the rate of 4.7 percent per annum, but edible
oil consumption increased at the rate of 6.5
percent per  annum (www.business-
standard.com). The net domestic availability
has increased and has led to slight reduction
in imports in 2010-11. However, due to
increasing demand and consumption of edible
oils, India is still the world’s top vegetable oil
importer. This certainly highlights need to
increase the  oilseed production.

Our demand for edible oils is mainly
satisfied by  palm oil, soyabean oil and
mustard oil. As mentioned earlier, with the

technological breakthrough in wheat and rice,
attention was focused on other crops and
soyabean was one such oilseed crop. New
varieties of soyabean were introduced for
commercial usage in India in 1970s. There was
a marked increase in the area as well as
production of this crop. Today soyabean or
the Miracle Bean has come to occupy an
important position as a global crop and the
world area under cultivation of this crop is
growing continuously. The world soyabean
production has increased more than 10 times
from 24.7 million tonnes  in  1981-82 to  268
million tonnes in 2012-13
(www.usda.mannlib.cornell.edu). The major
players in the world production are U.S.A.,
Argentina, Brazil and China, they jointly
produce around 85 percent of the world
soyabean production. India occupies fifth
position after China in this regard.

Groundnut, rapeseed-mustard and
soyabean are the major oilseeds that together
have been contributing around 80 percent to
the area and more than 85 percent to the total
oilseeds production in the Indian context. The
share of soyabean in area and production of
major oilseeds increased very rapidly after it
was introduced in 1970s.  In 2012-13 around 40
percent of the area and 47 percent of the
production of major oilseeds at all India level
was contributed by soyabean. The area and
production of soyabean increased rapidly after
1988-89 almost for a decade.

Table 1: Availability of edible oils
(Lakh tonnes)

Year Net domestic availability Import Total availability or consumption Imports as percent of TA
2001-02 54.99 41.77 96.76 43.17
2002-03 61.46 43.22 104.68 41.29
2003-04 46.64 43.65 52.9 48.34
2004-05 72.47 45.42 117.89 38.53
2005-06 83.16 42.88 126.04 34.02
2006-07 73.70 47.15 120.85 39.02
2007-08 86.54 56.08 142.62 39.32
2008-09 84.56 81.83 166.39 49.18
2009-10 79.46 88.23 167.67 52.61
2010-11 97.82 83.71 181.53 46.11
2011-12 90.21 83.87  174.08 48.10
Source: Government of India (2012) www.agricoop.nic .in
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However, with the initiation of India’s own
programme of economic liberalisation and the
Uruguay Round Agreement, major policy
decision relating to edible oils was taken.
These edible oils were put under open general
license and the duty was lowered from 65
percent to 15 percent over a period of four
years, 1994 to 1998. Consequently, imports
increased to the benefit of the consumers,
prices of edible oils crashed leading to
temporary period of decline in area and
production. However, there was again a spurt
in 2004-05. Area and production of soyabean
has been increasing since then.

Madhya Pradesh and Maharashtra are the
two major soyabean producing states and
currently contribute more than 80 percent to
the total area and production of soyabean in
India.  Madhya Pradesh, the highest producing
state  contributes more than 50 percent to the
total area under and production of soyabean.
It is followed by Maharashtra which occupies
around one third area under soyabean and
contributes 33 percent to the total soyabean
production (Table 2).

of oilseeds. Though, soyabean is the major
oilseed of the state, the current level of its
production has to be sustained and increased.
As there are limits to area expansion, the
production has to increase through yield
increase. The main objectives of this paper,
therefore,  were to examine trends and pattern
of growth of soyabean over time and across
districts of Maharashtra and also explore
prospects and major constraints being faced
by this crop.
METHODOLOGY

The study is based on secondary data that
has been used for understanding district wise
and state level status of soyabean cultivation
in terms of area, production and yield and state
level trends in prices of soyabean. The major
data sources that were used were various
issues of  District-wise Statistical Information
relating to Maharashtra, Season and Crop
Reports, Government of Maharastra and
Agricultural Statistics at a Glance ,
Government of India. Latest data were obtained
from the Office of the Commissioner of
Agriculture, Pune. Simple statistical tools were
utlised  for  tabular analysis of the data.
RESULTS  AND  DISCUSSION
Changing Cropping Pattern vis-a-vis
Soyabean

The cropping pattern of the state is
dominated by food grains which occupy more
than 50 percent of the area under cultivation.
However, gradually, the cropping pattern has
been shifting towards non food grain crops
such as oilseeds. The results presented in
Table 3 exhibit an overview of the cropping
pattern of the state during TE 1973-74 and TE
2011-12. The results reveal  that  the share of
food grains has declined from 69 percent to
around 54 percent and that of total oilseeds
has increased from 9 to 17 percent over the
concerned period. Whereas, the area under
cotton has increased marginally, that under
sugarcane has increased considerably from 0.9
to 3.86 percent. Today, food grains, oilseeds
and cotton together occupy around 85 percent
share in cropping pattern of the state. The

Table 2: Share  of states in total area, total
production and productivity of soybean,  TE
2011-12

(Percent)
Particulars Madhya Pradesh Maharashtra
Area 56.20 29.88
Production 55.95 29.60
Yield (kgha-1) 1168.67 1207.33
Source: Government of India, 2012

However, it can be noted that the per
hectare yield in the case of Maharashtra was
higher than that in Madhya Pradesh. Thus,
Maharashtra is a major soyabean producing
state with higher productivity of this crop.

The major problem faced by the cultivators
of the Maharashtra is lack of irrigation facilities
for the crop. In fact most of the crop is grown
under rain fed conditions. In view of the
growing demand for edible oils and growing
dependence on imports for satisfying domestic
demand, it is important to increase production
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growing importance of oilseed cultivation in
Maharashtra’s agriculture is clear from the
increasing trend in area under oilseeds which
was around 15 lakh ha in 1970-71 and 44 lakh
ha in 2013 -14 thus registering an increase of
more than 150 percent.

The perusal of Table 4 shows shares of
major oilseeds in total area and production of
oilseeds in Maharashtra after 1990s, when
production of oilseeds other than groundnut
started increasing. It is seen that share of all
major oilseeds has declined and that of
soyabean has increased from 7.2 percent of
the total oilseed area and 10.12 percent of the
oilseed production in 1991 to 89.47 percent of
the total oilseed area and 92.71 percent of the
total production in 2013-14.

As mentioned earlier, the major oilseed crop
of Maharashtra was groundnut till mid 1980s.
Since then, the farmers have started cultivating
the non-conventional oilseed crop-
specifically soyabean. The area under this crop

picked up at a fast rate primarily in the North-
East region of the state where the climatic
conditions were suitable for soyabean
cultivation.

Shorter duration of the crop (3 to 3.5
months: July to August) enables the
cultivators to increase the cropping intensity
and add to their income/profits, which is not
possible for a kharif crop like cotton. Being a
purely commercial crop, it is not retained for
home consumption. Similarly, it is not retained
for the purpose of expelling also as the
processing requires a large operation unit and
sophisticated technology.

One time harvest of the crop makes the
harvesting operation comparatively easier.
Easy cultivation of the crop and benefits in
terms of improvement in fertility also prompted
farmers to undertake soyabean cultivation.
Soyabean crop has been found to be very
profitable as compared to other kharif crops
like cotton and groundnut (Kajale, 2002 and

Table 4: Percentage share of major edible oilseeds in  aera and prorduction of total oilseeds
in Maharashtra
Oilseed  crop 1990-91 2000-01 2010-11 2013-14

A P A P A P A P
Groundnut 22.66 30.73 15.78 17.18 7.59 6.83 4.47 4.37
Sunflower 12.65 15.43 13.18 8.35 5.9 2.6 1.33 0.62
Seas mum 10.04 3.86 5.35 1.44 1.53 0.39 0.57 0.14
Linseed 8.91 2.59 2.73 0.78 1.08 0.21 0.70 0.16
Safflower 22.91 9.26 11.57 5.81 4.3 1.86 2.41 1.51
Soybean 7.27 10.12 44.61 63.13 75.23 85.36 89.47 92.71
Other oilseeds 15.56 28.01 6.78 3.31 4.37 2.75 1.04 0.49
Total oilseeds 100 100 100 100 100 100 100 100
Source: Calculated from District wise Statistical Information relating to agriculture, GOM, Season and Crop Reports, GOM
various issues and data obtained from Office of the Commissioner  of Agriculture, Pune.

Table 3: Cropping pattern in Maharashtra
(Percent)

Crop TE 1973-74 TE 1983-84 TE 1993-94 TE 2003-04 TE 2011-12 Percentage change
Total food grains 68.87 66.75 65.23 56.09 52.25 -24.13
Groundnut 3.27 2.45 2.69 1.54 1.25 -61.77
Soybean - - 1.78 5.90 12.71 614.04
Total oilseeds 9.27 7.88 12.24 11.36 16.28 75.62
Cotton 13.57 12.72 12.48 12.94 16.69 22.99
Sugarcane 0.91 1.45 1.93 2.38 3.89 327.47
Source: Calculated from District wise Statistical Information relating to agriculture, GOM, Season and Crop Reports, GOM various issues and data
obtained from Office of the Commissioner  of Agriculture, Pune.
Note: GCA for the latest years was not available, hence cropping pattern was calculated for TE 2011-12.
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Figure II: Average annual wholesale price of soybean in Maharashtra  
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Kajale and Shroff 2013). These studies found
that soyabean cultivation was very profitable
due to its high share in total gross value of
output and  total net return and its potential to
get one  time payment 3-3.5 months after the
crop was sown. Thus, shorter duration of the
crop was the   major reason for cultivating this
crop.

Soyabean seems to have replaced area not
only under other kharif oilseeds but also other
kharif crops like jowar, r ice etc. This
phenomenon is noted by some studies (Khare,

1994 and Gulati and Kelly, 1999). Figure I
depicts the movements of area, production and
yield of soyabean in Maharahtra.

The perusal of Table 5 shows decade wise
average area, production and yield of soyabean
in Maharashtra. The area increased by more
than 4000 percent and the production by more
than 5000 percent during this period.

It was the only crop which has registered a
considerable area increase among all the
principal crops during last two decades. It is
observed however that the yield of soyabean

Figure I:  Area, production and productivity of soybean in Maharashtra
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has been fluctuating from year to year.
However, it is higher than other major
soyabean growing states of Madhya Pradesh
and Rajasthan.

It was observed that the demand as well as
supply related factors in case of oilseeds led
to increase in the area under soyabean. As
has been discussed earlier, the derived demand
for oilseeds has been increasing  due to a very
high and increasing demand for edible oils
(which are highly substitutable) from
consumers and from exporters of  soyabean
meal. The per capita consumption of all edible
oils in India increased from 4.50 to 7.74 kg in
rural areas and from 6.81 to 9.95 kgs in the
urban areas during 1993-94 to 2009-10
(Anonymous, 2012) and is likely to increase
even further.

It was observed that the prices  of soyabean
as well as soyabean oil have been
continuously increasing since last few years
thus providing incentive for the cultivators to
bring more and more area under cultivation
(Figures I and II). The annual wholesale price
of soyabean has been growing at the rate of
8.3 percent. It is also observed that the
international prices of soyabean are
increasing. As a result, production of this crop
has been expanding rapidly.

A major issue that needs to be highlighted
here relates to the proportion of the area under
irrigation in the case of soyabean. As per the
latest  data available (2010-11), only 4 percent
of the total area under major oilseeds (kharif
and rabi) in Maharashtra is irrigated as against
25 percent at all India level (Anonymous, 2013).
The area under irrigation in case of soyabean
is only  0.4 percent at the state level in 2010-11
and was marginally lower than that at the all
India level which stands at 0.6 percent for 2010-
11.

The data relating to the earlier years shows
that proportion of area under irrigation in the
case of soyabean has been declining in the
post 2000 period in Maharashtra. It was 1.3,
1.0 and 0.5  percent in the year 1999-00, 2004-
05 and 2005-06, respectively and subsequently
it declined to 0.4 percent in 2014. Thus, area
expansion in case of soyabean is not followed
by expansion of area under irrigation. This is a
cause for concern as the productivity of the
crop may get adversely affected  in case of
scanty rainfall.
Growth Trends in Area, Production and Yield
of Soyabean in Maharashtra

This section studies trends in area,
production and productivity of soyabean since
1990s to understand the pattern of growth till

Figure III: Price of soybean oil 
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date. The results presented in Table 6 show
decade wise percentage change as well as
compound growth rates in area,  production
and productivity of soyabean at the state level.

Classification of Districts according to
Growth in Area, Production and Productivity
of Soyabean

The 34 districts of the state were classified
according to the growth rates of area,
production and productivity during 1990s and
post 2000 period. The perusal of  Table 7 and 8
indicate districts that have experienced
significant growth rates. The districts for
which growth rates were non significant and
those for which growth rates could not be
calculated due to errors in the data series were
not considered. The latter happen to be mainly
districts in coastal region (Konkan division)
where soyabean is not grown and also other
districts where soyabean is not a major crop.
It can be seen that in more than half of the
total districts, the growth rate of area was
significant during 1990s and more than 20
percent in most of these. The growth rate was
highest in Nandurbar ( 43.84 percent). However,
there has been a clear decline in growth rate of
area in the post 2000 period in the
corresponding districts.

Highest growth was achieved by
Nandurbar and Osmanabad during this period
as compared to the earlier period. The state as
a whole has experienced a decline in the
growth rate of area during this period (Table
6). In the case of production, growth rate is
significant and positive in more number of
districts in 2000-14 as compared to 1990-00. It
has increased in some districts and declined
in the other districts. For the state as a whole,

Table 5:  Average area, production, and
yield of  soyabean in Maharashtra
Particulars Area

(000 ha)
Production

(000 tonnes)
Yield

(kgha-1)
1981-82 to 1990-91* 82.70 88.70 62.59
1991-92 to 2000-01 693.75 840.85 1151.79
2001-02 to 2009-10 2099.00 2482.00 1143.26
2013 to 2014 3917.15 4873.05 1244.03
Source: Calculated from District wise Statistical Information relating
to agriculture, GOM, Season and Crop Reports, GOM various issues
and data obtained from Office of the Commissioner  of Agriculture,
Pune.
*Area-1984-85 onwards, Production and Yield- 1987-88 onwards

Table 6:  Percentage change and compound growth rate of soyabean  in Maharashtra
 Period Particulars Area Production Yield
1980-81  to 1989-90 Percentage change 58.17 7.99 13.74

Growth rate ** ** **

1990-91 to 1999-00 Percentage change 19 12 64
Growth rate 19.31 26.31 5.87

2000-01 to 20013-14 Percentage change 29 27 93
Growth rate 9.57 10.01 0.41

1987-88 to 20013-14 Percentage change 39871 60814 1041.28
Growth rate 15 18.6 3.09

Source: Calculated from District wise Statistical Information relating to agriculture, GOM, Season and Crop Reports, GOM various issues and
data obtained from Office of the Commissioner  of Agriculture, Pune.
** Growth rate could not be calculated due to less number of observations.
Significance at (p =0.05).

The figures relating to decade wise
percentage change show that  area,
productivity and specifically the production
have increased by a large magnitude  during
the aggregate period. It is observed that the
decadal growth rate of production  is higher
than that of the area in both the  decades.
However, the growth rates of area and
production are less in the  post 2000 period
than the respective growth rates in the former
decade indicating slowdown in the overall
growth. In the case of productivity, it was
noted that though, the growth rate is positive,
it was fluctuating and less than one percent in
the post 2000 period thus, highlighting the
need for sustaining yield growth and the
overall growth of the sector.
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the rate of growth of production has slowed
down to 10.01 percent in the post 2000 period.

 The perusal of Table 8 shows the decade
wise growth rates of productivity of soyabean.
It can be observed that the rate of growth has
declined in the post 2000 period as compared
to the earlier decade. Whereas the highest
growth rate achieved was by distr ict
Chandrapur (17.63 percent) in the 1990s, it was
Latur in the post 2000 period that ranked first
with 7.73 percent growth rate. The decline in
the growth rate in majority of the districts has
lowered the growth at the state level (Table
6).Thus, this means that the growth in
production that has taken place in the post
2000 period has not been able to maintain the
growth in productivity (0.41 percent) on par
with that which took place in the 1990s (5.87
percent) at the state level.

Table 8: Decade-wise dis tricts having
significant growth in yield of soyabean

(Percent)
District 1990-91 to 2000-01 2000-01 to 2013-14
Akola 5.77 2.26
Amaravati 9.03 3.16
Dhule 4.88 3.37
Jalgaon 6.06 1.41
Parbhani 7.99 0.55
Buldhana 3.06 2.73
Kolhapur 4.53 3.57
Wardha 4.18 -
Chandrapur 17.63 -
Sangli 3.81 -
Yavatmal 8.15 -
Bhandara 6.8 -
Nashik 6.13 -
Satara 9.59 -
Nandurbar - 2.49
Pune - 2.49
Solapur - 3.38
Aurangabad - 2.32
Jalna - 2.96
Beed - 1.56
Latur - 6.87
Osmanabad - 7.73
Nanded - 1.53
Hingoli - 0.63
Source: Calculated from District wise Statistical Information relating
to agriculture, GOM, Season and Crop Reports, GOM various issues
and data obtained from Office of the Commissioner  of Agriculture,
Pune.

District wise analysis of growth rates of
area, production and productivity underlines
the slowdown in the overall growth in the case
of soyabean. This definitely calls for
implementation of policies for arresting the
slowdown in the soyabean sector. The
experimental yield of soyabean incase of
Maharashtra is 30 quintals per ha (Anonymous,
2011c). Discussions with the government
officials and scientists of the Agricultural
Colleges revealed that the yield on irrigated
land can go up to 28 quintals per hectare. We
take this  figure as the potential yield in the
case of Maharashtra. The actual yield at the
state level was less than the experimental and
potential yield and was 12 quintals per ha. in
2013-14. Thus, if ideal conditions are provided
to the soyabean crop, the yield can go up to

Table 7: Decade-wise growth rates of area
and production of soybean in Maharashtra

(Percent)
Districts Area Production

1990-00 2000-14 1990-00 2000-14
Nashik 30.23 19.56 29.24 19.82
Dhule 28.54 21.65 25.26 25.75
Nandurbar 43.84 29.05 - 32.27
Jalgaon 32.03 15.29 37.42 16.91
Ahmednagar 29.2 16.01 - 16.92
Pune 27.77 21.81 - 24.84
Solapur 25.85 25.73 - 29.98
Satara 11.43 10.33 9.25 -
Jalna 31.51 23.16 - 26.81
Beed 35.92 22.48 15.99 24.39
Latur 45.31 24.31 - 32.85
Osmanabad 37.96 29.42 - 39.44
Nanded 35.88 19.32 - 21.15
Parbhani 26.04 18.11 21.16 18.76
Hingoli 23.93 13.57 - 14.29
Buldhana 16.66 12.04 - 15.1
Akola 22.06 16.77 15.3 19.41
Yavatmal 21.7 10.25 - -
Gadchiroli 16.88 - - -
Aurangabad 11.76 - - 11.24
Washim 14.22 - - -
Source: Calculated from District wise Statistical Information relating to
agriculture, GOM, Season and Crop Reports, GOM various issues and
data obtained from Office of the Commissioner  of Agriculture, Pune.
Note: Significance at (? =0.05), GR= growth rate
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the potential yield of soyabean.
CONSTRAINTS  AND  POLICY  OPTIONS

The district wise and state level analysis
of the secondary data reveals dominant
position that the soyabean crop has come to
occupy in the cropping pattern of the state. In
TE 1993-94, only 1.78 percent of the GCA was
under this crop, in 2011-12, it has come to
occupy almost 13 percent of the GCA. The
area and production of the crop have grown
600 times and 399 times respectively during
1984-85 (1987-88 in the case of production) and
2013-14.

Almost, 90 percent of the acreage under
total oilseeds is contributed by soyabean.
Studies have noted shift of area   under kharif
crops such as jowar, paddy, ground nut as well
as cotton and sugarcane over the years
towards this crop. The growth rates of area
under and production of soyabean indicate
positive and significant growth in the post 2000
period in almost all the districts growing
soyabean. From the demand side, the
increasing prices of soyabean and soyabean
oil have provided incentive to the farmers to
cultivate soyabean. This highlights the relative
profitability of the soyabean crop in
Maharashtra.

  However, the analysis also revealed the
major constraints facing the soyabean
cultivation- Firstly; it is observed that the
growth rates of area and production-district
wise as well as at the state level have slowed
down in the post 2000 period. Secondly, the
growth rate of productivity was very low in
most of the districts in the post 2000 period.
The major factor that seems to explain this is
the lower extent of area under irrigation in the
case of soyabean. It is a kharif crop and
depends upon vagaries of nature for its growth.
The available data shows that only 4 percent
of the total oilseed area (kharif and rabi) was
irrigated in the year 2010-11.

The area irrigated under soyabean was only
0.4 percent. In view of increasing demand for
edible oil and increasing reliance on imports
to satisfy the domestic demand, productivity

enhancement through provision of assured
irrigation would help in maintaining and
increasing the current level of soyabean
production. Other major constraints that are
generally faced by the cultivators are the
technological-relating to seed and the
marketing constraints. Timely provision of
quality seed and information regarding market
prices and marketing channels are utmost
important to enhance yield of the crop as there
are limits to area expansion. Thus, strong
extension machinery is needed to advise the
farmers on various aspects of production and
marketing.

    Soyabean is on its road to become the
most important crop in the cropping pattern of
Maharashtra. Studies have shown that it is a
highly profitable and nutritious crop that
provides raw material to soyabean based
processing industries. Hence sustaining its
growth would be beneficial not only for the
farmers but also for the consumers and the
agricultural sector as a whole.
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ABSTRACT

The growth and factors influencing meat production were examined in
Karnataka. The results revealed that the cattle and buffalo populations
exhibited a declining trend which in turn affected the state’s beef and
carabeef production. The growth for goat population in the state was
negative while sheep population exhibited a mixed trend. As a result,
chevron production registered a marginal increase (0.74 per cent) while
mutton production recorded a dismal growth of 1.83 per cent at the state
level during the study period.  The results revealed that meat production
across the divisions was significantly influenced by area under cereals,
area under pasture and grazing lands and number of registered slaughter
houses.
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INTRODUCTION
Today in India and elsewhere in the

developing world, particularly in Asia and Latin
America, many farming systems are changing
rapidly. Human populations are becoming more
urbanized and richer, resulting in a rapid
increase in demands for high value foods
namely, vegetables, fruits, milk, meat and fish
(Birthal et al., 2006). Livestock has remained
an integral part of the socio-economic fabric
of rural India since time immemorial, as a source
of livelihood and a provider of draught energy,
manure and fuel. These functions, however,
are changing in importance with economic

development. Sustained rise in income and
urbanization are now fuelling rapid growth in
demand for animal food products, and the
livestock sector is coming under pressure to
produce more. The livestock sector in India,
achieved an average growth rate of 4.8 per cent
during the Eleventh Five Year Plan. Meat
production in India was estimated at 6.27
million tonnes (Anonymous, 2013), which was
2.21 per cent of the world’s meat production in
2010. The contribution to meat production from
buffalo, cattle, sheep, goat pig, poultry and
other species was 23.33, 17.34, 4.61, 9.36, 5.31,
36.68 and 3.37 per cent respectively. Meat
production increased from 0.76 million tonnes
in 1970-71 to 6.27 million tonnes in 2010. The
compounded average growth rate during the
last two decades was 4.5 per cent. The
production of milk was estimated at 127.9
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million tonnes, eggs at 66.45 billion numbers,
wool at 44.73 million kg, and meat at 5.51 million
tonnes in 2011-12. The Livestock Census
(2007) placed total livestock population at
529.7 million and poultry birds at 648.8 million.

For Karnataka, the share of animal
husbandry in gross state domestic product of
agriculture and allied activities was 26 per cent
during 2010-11. As per 18th Livestock Census
2007, the number of bovines increased by 9.5
and 7.5 per cent for cattle and buffaloes
respectively while goats and sheep increased
by 33 per cent over the 2003 census
(Anonymous, 2012). Despite, the positive
increase in livestock numbers, the meat
production has increased by 3.6 percent only
between 2009-10 and 2010-11.  Besides, food
production, livestock sector makes significant
contribution towards improving nutritional
security and to reducing rural poverty. The
rural poor have little access to land and thus,
there are limited opportunities for them in crop
production (Shukla and Brahmankar, 1999).
Livestock wealth is more equitably distributed
compared to land, and the expanding demand
for animal food products generates significant
opportunities for the poor to escape poverty
through diversifying and intensifying livestock
production. The increasingly integrated global
markets under World Trade Organization
(WTO) are also creating opportunities for
exporting animal food products. Keeping in
view above facts the present study was
undertaken to analyze growth trends in the
livestock sector and to identify the factors
determining the growth of meat production in
the four divisions of Karnataka.
METHODOLOGY

Karnataka state was divided into four
divisions namely Gulbarga, Belgaum, Mysore
and Bangalore. The livestock population data
were obtained from six livestock censuses of
Karnataka. As such C-I, II, III, IV, V and VI
represented livestock census of 1977, 1983,
1990, 1997, 2003 and 2007. However, in order
to analyze the trends in livestock populations
between successive censuses, five inter

census periods were formed from the six
census periods above viz., Period I: 1977-83,
Period II: 1983-90, Period III: 1990-97, Period
IV: 1997-03 and Period V: 2003-07.  Meat
production data was collected division wise
for a period of 17 years (1995-96 to 2011-12).
The livestock sector was studied at three sub-
periods that is, Period-I (1995-96 to 2000-01),
Period-II (2001-02 to 2011-12) and Period-III
(1995-96 to 2011-12). The bifurcation of the two
study periods was done in line with the
implementation of economic reforms in India
that started in 1991. The Period-I (1995-96 to
2000-01) represents the period for the
beginning of the impact of economic reforms
while Period-II (2001-02 to 2011-12)  represents
the growth in meat production in post reform
period. The data so collected were analyzed
using descriptive statistics, growth model and
regression model. The detail of which is
discussed as under:
Growth Model

The division-wise annual compound
growth rates of meat production for different
livestock in Karnataka were estimated using
the exponential model:

Y = A (1+r) t

Where,
Y =  Dependent variable in the year t for

which growth rate is estimated.
A = constant
r = rate of annual increment
t = time element which takes the values

of 1, 2, 3…..n
The growth in livestock numbers were

analyzed by computation of the inter-census
percentage change between two successive
censuses, by taking the preceding census as
base period for the next census. The formulae
below was used to compute the inter census
percentage change in livestock population;

100
C

CC

1t

1tt 






Where;
Ct = Livestock population in the current

census
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Ct-1 = Livestock population in the
previous census period

This method was adopted for studying
trends in livestock populations since the
Department of Animal Husbandry and
Veterinary Services, Government of Karnataka
carries out a state integrated livestock sample
survey, once every seven years hence,
computation of annual compound growth rates
was not possible in this case.
Regression Analysis

To explore the factors determining meat
production, a Multiple Linear Regression
Model was fitted of the following form:

Yt = â0 + â1 x1 + â2 x2 + â3 x3 . . . . . . â6x6+ U
Meat Production

Y = Meat production (tonnes)
x1 = Number of veterinary institutions

(Hundreds)
x2 = Area under permanent pastures and

grazing lands (hectares)
x3 = Total institutional credit to

agriculture and allied sector (‘lakhs)
x4 = Area under food grains (hectares)
x5 = Number of registered slaughter

houses (Hundreds)
x6 = Total animals slaughtered (lakhs)
â0 = Intercept and
â1, â2, â3  . . . . . . â8 are the regression

coefficients.
U = Random error term with usual

properties.
The explanatory variables were tested for

the stochastic independence.
RESULTS AND DISCUSSION
Trends in Livestock Population

An inter census percentage changes in
livestock population presented in Table 1
revealed that during Period II (1983-90) all
divisions except Mysore, registered negative
percentage changes in cattle population which
resulted into an overall negative growth (-9.9
per cent) for the state.  The reasons for the
decline in cattle population during the second
period (1983-90) were increased farm
mechanization in the state emanating from the
State Government’s indiscriminate promotion

of use of tractors by providing subsidized
credit facilities even to small landholders and
high cost of maintenance of bullocks.  In the
subsequent periods (Period III and V) all
divisions registered an increase in cattle
population, which led to an overall increase of
6.4 and 9.4 per  cent for  both periods
respectively at the state level. The
improvement in cattle population during these
periods was due to an increase in the number
of crossbred animals owing to intensification
of the operation flood programme that aimed
to increase milk production. Birthal et al. (2006)
reported that the proportion of crossbred in
total cattle population increased from 4.6
percent in 1982 to 13.3 percent at all India level
in 2003.

The population trends for buffaloes
showed positive but steadily declining growth.
The state registered 11.3, 10.7, 8.2, -7.9 and 7.5
per cent for C-I to V, respectively. A relatively
similar  trend was observed across the
divisions. The increased growth in buffalo
population could be justified from the
profitability point of view. Though, the milch
cattle have advantages of early maturity,
shorter calving interval and more frequent
lactation but they cannot compete with the
buffalo as far as productivity and fat content
were concerned. Because of the high
productivity of buffalo, it is preferred over the
indigenous cow. Further, the buffalo milk
fetches higher price than cow milk due its high
fat content. Buffaloes are also known to be
better converters of poor quality roughages
into milk. Similar observations were made by
Selvakumar (1996), Birthal et al. (2006) and Jabir
(2007).

Karnataka state registered negative growth
in goat population of 14.5 and 7.9 per cent
during inter  census Period-II and IV
respectively (Table 1). A similar trend was
observed for the sheep populations; as
negative growth of 1.3 and 9.1 percent were
registered during inter census periods II (1983-
90) and IV (1997-03) respectively. The negative
trend in goat and sheep numbers exhibited at
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the state level were due to the negative growth
registered in Bangalore, Mysore and Gulbarga
divisions during the same periods.  The
negative growth trends registered during
Period-II and IV, resulted from a decline in
pastures and grazing lands due to the extended
dry season especially in Gulbarga division,
rampant forest fires in Karnataka forests were
most of the goats and sheep are grazed and
increased forest grazing restriction of farming
communities by forestry department from in a
bid to conserve the forests by the government.

As far as poultry is concerned, Karnataka
state registered, the highest growth in poultry
numbers (62.4 per cent) during inter census
Period-V. Gulbarga division registered the
highest growth of 45.6 per cent, 109.7 and 50.2
per cent, during inter census Period-I, III and
IV, respectively. The Bangalore division

followed closely at 26.8, 42.2 and 69.5 per cent
for Period-I, II and V, respectively.  The
impressive growth in poultry population was
a result of increased replacement of desi hens
with improved hens  (Selvakumar, 1996) and
increased poultry feed availability in Southern
India emanating from growth in maize
production (Birthal et al., 2007). The pig
population for Karnataka state registered
impressive growth of 33.4 per cent only during
inter census Period III, however, growth rapidly
declined in the successive periods reaching
22.9 per cent during Period IV and -35.7 per
cent during Period V. A similar pattern of growth
was observed across the different division.
During Period III, Belgaum division registered
the highest growth (113.2%), this division was
followed by Gulbarga (83.2%) and Bangalore
(4.7%) divisions while Mysore registered a

Table 1: Division-wise inter-census percentage change of livestock population in
Karnataka

(Percentage change)
Division Census Cattle Buffalo Sheep Goats Poultry Pigs
Gulbarga I 30.9 27.8 28.7 43 45.9 -

II -5.1 18.2 6.2 -13.9 41.9 -
III 2.3 9.7 62.9 58.7 109.7 83.2
IV -6.8 -1.4 -6.9 -8.1 50.2 -12.0
V 9.1 11.1 51.3 35.1 52.4 5.3

Belgaum I 3.1 6.95 3.75 -12.6 10.3 -
II -8.3 10.6 2.1 -5.1 31.3 -
III 3.2 14.9 93.5 14.7 48.3 113.2
IV -9.7 -1.4 1.9 -0.9 -3.1 1.3
V 13.2 18.9 -15.8 34.5 30.4 -22.2

Mysore I -12.2 7.84 -5.89 22.2 24.3 -
II 11.5 10.6 -0.9 -6.3 13.4 -
III 3.2 -10.2 13.1 -2.6 -21.7 -10.5
IV -9.3 -17.8 -8.9 -4.2 46.9 -4.7
V 9.7 -9 20.7 23.1 95.9 -49.7

Bangalore I 4.5 10.6 3.1 65.2 26.8 -
II -12.7 6.2 -7.1 -27.7 42.2 -
III 13.7 14.9 85.8 27.6 29.4 4.7
IV -17.5 -17.9 -16.9 -16.9 11.9 10.8
V 6.5 -3.3 6.1 20.3 69.5 -64.0

Karnataka I 10.4 11.3 5.62 34.2 24.8 -
II -9.9 10.7 -1.3 -14.5 29.7 -
III 6.4 8.2 69.3 25.3 36.4 33.4
IV -11.4 -7.9 -9.1 -7.9 -29.7 22.9
V 9.4 7.5 31.4 36.9 62.4 -35.7

Period I: 1977-83; Period II: 1983-90; Period III: 1990-97; Period IV: 1997-03; Period V: 2003-07
For detail refer to Annexure-I and II.
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negative growth of 10.5 percent. Also as at the
state level, the division-wise successive
growth exhibited a declining trend. The
impressive growth trend in pig population
during Period III was a result of introduction
of an exotic breed, the large white Yorkshire
breed during the late eighties and increased
publicity by different government agencies
encouraging the uptake of their rearing.
However, the drastic decline in pig numbers in
the successive periods resulted from absence
of adequate marketing networks for the piggery
farmers to sell their produce.
Trends in Meat Production

The state registered positive and
significant growth in total meat production of
4.1, 2.3 and 2.54 per cent per annum for Period-
I, II and III, respectively (Table 2). The beef
production in Karnataka state grew dismally
at 1.87 per cent during the study period (1995-
96 to 2011-12) however, carabeef production
(1.08%) showed marginal growth during the
same period. This was due to the fact that
generally cattle and buffalo are not reared
exclusively for meat production due to
religious and social beliefs in Karnataka.

Bangalore division registered the highest
significant growth in beef production during
Period-III (2.26 per cent) while the lowest
growth was observed in Mysore division (0.15
per cent). The impressive growth of beef
production in Bangalore division could have
resulted from availability of ready market for
beef from Bangalore city, the state capital,
increased adoption of crossbred in districts of
the division and favourable climatic
conditions (relatively cooler temperature).

The mutton production at the state level
registered impressive growth during the three
periods, compared to chevon production. The
mutton production grew at 4, 3.3 and 1.83 per
cent per annum for Period-I, II and Period-III,
respectively. Chevon production grew only at
0.74 per cent during the Period-III.  Bangalore
(3.54%) and Mysore (2.82%) divisions,
registered significant growth while Gulbarga
(-2.59 per cent) and Belgaum (-3.25 per cent)
divisions recorded significant negative growth
in mutton production. The rapid growth in
mutton production was a result of the effective
implementation of various sheep development
programmes by the State Animal Husbandry

Table 2: Division-wise annual compound growth rates in meat production of different
livestock in Karnataka

(Per cent)
Division Period Cattle

(Beef)
Buffalo

(Carabeef)
Sheep

(Mutton)
Goats

(Chevon)
Pig

(Pork)
Total Meat
Production

Gulbarga I -9.6NS -2.10NS -4.0NS -4.21** -8.56NS -5.8NS

II -3.56NS 2.7NS 1.24NS 0.072NS 2.07NS -0.5NS

III 0.29NS 6.00** -2.59** -6.54** -7.4** -0.9NS

Belgaum I 15.7** 22.7** 5.9** -1.97NS 7.35NS 5.2**

II -7.69** 2.61NS 1.28NS -5.87NS -3.22NS 1.4NS

III 3.71NS 11.59** -3.25** -7.35** -1.86NS 2.55NS

Mysore I 27.9NS -6.31NS 18.1** 10.9** 22.3NS 17.3**

II -11.1** 3.26NS 2.14NS 2.68NS 3.0NS 3.00NS

III 0.15NS -2.95NS 2.82** 3.62** 10.3** 6.29**

Bangalore I 3.31NS 0.45NS 0.32NS 0.27NS 3.16NS 1.8NS

II 3.27NS -5.33NS 4.64** 7.12** 1.7NS 6.4**

III 2.26** -7.32** 3.54** 4.37** 9.87** 5.3**

Karnataka I 5.46** 3.53NS 4.0** 1.25NS 6.74** 4.1**

II -1.94NS 0.36NS 3.3** 3.06** 1.74NS 2.3**

III 1.87** 1.08NS 1.83** 0.74NS 8.07** 2.54**

Period I: 1995-96 to 2000-01; Period II: 2001-02 to 2011-12; Overall Period: 1995-96 to 2011-12
For detail refer to Annexure-III and IV.
** Significant at 5 percent level,
NS: Non-significant
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Department. The marginal growth of chevon
production was a result of the low carcass yield
from goats indicating the ineffectiveness of
goat development programmes in improving
carcass yield.

The pork production at state level, was
highest at 6.74 per cent per annum during
Period I, however, during Period-II it grew
marginally at 1.74 per cent per annum. Mysore
(10.3%) and Bangalore (9.87%) divisions
registered the highest growth in pork
production during the Period-III.  The
impressive growth in pork production was due
to introduction of the large white Yorkshire
breed which is very prolific and has large
carcass weight. Also the ready market for pork
resulting from its high demand from Bangalore
city encouraged farmers in the nearby division
of Mysore and Bangalore to increase pork
production.
Factors Influencing Meat Production among
Divisions

The regression analysis revealed that
pasture and grazing lands was the single
significant factor  contributing to meat
production in Gulbarga and Mysore divisions
(Table 3). Both divisions registered significant
regression coefficients of 28.6 and 3.55
respectively. However, the contribution of
pasture and grazing lands in Bangalore
division was negative but non-significant
statistically. The significant contribution of
pastures and grazing lands in Gulbarga and

Mysore divisions was due to the larger area
under forest found in the districts of Gulbarga
and Mysore divisions compared with the rest
of the districts in other divisions. Hence,
grazing of ovine (sheep and goat) is still
possible on a large scale in Gulbrga and
Musore divisions.

The contribution of area under cereals was
statistically significant for Mysore division
(4.97) and Belgaum (0.14). However; the
contribution of area under cereals in Gulbarga
division even though  was positive but non-
significant statistically. The area under cereals
has a remarkable effect on meat production
since the cereals’ straw is used as
supplementary feed for the farmers practicing
zero grazing in Karnataka state. In Bangalore
division, meat production was significantly
influenced by registered slaughter houses
(6.54).

However, the contribution of registered
slaughter houses towards meat production
was marginal and non-significant in Gulbarga
(0.05), Belgaum (-0.002) divisions while Mysore
division registered positive but insignificant
coefficient of 0.23. The significant contribution
of registered slaughter houses  for Bangalore
division was a result of high infrastructure
investment in the division.  The contribution
of number of veterinary institutions towards
meat production was positive but statistically
non-significant for Gulbarga (0.87), Belgaum
(1.32), Mysore (0.84).

Table 3: Factors affecting growth of the livestock sector in the different divisions of
Karnataka
Particulars Gulbarga Belgaum M ysore Bangalore

Coefficent S.E. Coefficent S.E. Coefficent S.E. Coefficent S.E.
Intercept -354.1** -2.55 66.47** -0.32 -119.5** -1.45 1.00E+05 -1.92
Number of veterinary institutions 0.87 -1.93 1.32 -0.98 0.84NS -1.48 -45.2** -0.44
Pasture and grazing land (ha) 28.6** -2.72 -5.61** -0.31 3.55** -0.61 -0.18NS -1.42
Total institutional credit to agriculture
and allied sectors (`lakhs)

0.059NS -0.37 -0.31NS -0.86 0.12NS -0.53 0.004NS -2.6

Area under cereals (ha) 2.56NS -1.31 0.14** -0.05 4.97** -2.7 -0.004NS -0.12
Registered slaughter houses (00s) 0.05NS -0.12 -0.002NS -0.014 0.23NS -2.5 6.54** -2.9
Total animals slaughtered (lakhs) -0.12NS -0.80 -0.40NS -0.93 -0.06NS -0.37 0.001NS -1.12
Number of calves born(000s) -0.13NS -0.71 0.38NS -0.65 1.12NS -1.6 0.301NS -1.45
R2 0.59 0.31 0.88 0.79
S.E.: Standard Error
** Significant at 5 percent level
NS: Non-significant
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CONCLUSIONS AND POLICY
IMPLICATIONS

The study revealed that poultry numbers
had tremendously and consistently increased
across the divisions during the study period
in Karnataka. The percentage growth in other
livestock populations showed a declining
trend. As far  as meat production was
concerned, pork production (8.07%) registered
the highest growth across the state during the
entire study period. Mysore (10.3%) and
Bangalore (9.87%) divisions recorded the
highest growth while Gulbarga (-7.4%) division
registered the lowest growth in pork
production during the study period.  Mutton
(1.83%) production registered only dismal
growth at the state level during the study
period while chevon (0.74%) growth was the
lowest among all meat production in Karnataka
state. As far  as pork production was
concerned, Bangalore and Mysore divisions
recorded the highest growth in both mutton
and chevon production. However, as far as
Carabeef production was concerned, Gulbarga
(6%) and Belgaum (11.59%) divisions
registered the highest growth during the study
period. The results of a regression analysis
indicated that area under pastures and grazing
lands, area under cereals and registered
slaughter houses positively and significantly
influenced meat production across the
divisions of Karnataka state. Therefore, in
light of the above the following policies were
drawn out of the study.

• The declining trend in population and
meat production of cattle and buffalo
requires urgent steps to upgrade the local
breeds with proven germplasm in order to
increase their meat productivity.

• To maintain the impressive growth trends
observed in pork population and
production, Karnataka government
should create proper marketing networks
for the disposal of the produce at

remunerative prices.
• The high growth performance of poultry

population across the divisions should
be maintained by timely supply of quality
chicks at reasonable prices, feed
development and encouraging farmers to
take up improved poultry rearing.

• Emphasis should also be laid on the
improvement and maintenance of the area
under pastures and grazing lands in order
to maintain the tempo of cattle production
in the state.
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Annexure-I
Division-wise livestock population in Karnataka, 1977-2007

(Lakhs)
Division 1977 1983 1990 1997 2003 2007
Gulbarga
Cattle 1721161 2253000 2138133 2187672 1869738 2039884
Buffalo 486698 622000 735443 806956 772004 857696
Sheep 749029 964000 1023485 1666787 1026087 1552469
Goats 739860 1058000 910796 1445116 982699 1327627
Poultry 925291 1350000 1916011 4018685 4019867 6037840
Pigs - - 59103 107763 90037 94809
Belgaum
Cattle 2201746 2270000 2082627 2188520 1746213 1976713
Buffalo 1082749 1158000 1280869 1471144 1219586 1450088
Sheep 983133 1020000 1041658 2016189 2440518 2054916
Goats 1498856 1310000 1243275 1426001 1050462 1412871
Poultry 1728015 1906000 2502500 3711479 2757965 3596386
Pigs - - 53926 114959 149689 116458
Mysore
Cattle 3077116 2701708 3013545 3109642 2570571 2819916
Buffalo 776150 837000 925693 831096 751054 683459
Sheep 924450 870000 862097 974776 735315 887525
Goats 607201 742000 695453 677224 527114 648877
Poultry 3624296 4505000 5110860 5690958 3004181 5885191
Pigs - - 113159 101321 112652 56664
Mysore
Cattle 3222966 3368000 2941196 3345300 2591002 2759417
Buffalo 932188 1031000 1095188 1257988 1067827 1032589
Sheep 1879728 1938000 1800018 3345326 2617654 2777331
Goats 869855 1437000 1039275 1326418 916125 1102098
Poultry 3419558 4336000 6164209 7977634 5269258 8931392
Pigs - - 77781 81401 145839 52502

Annexure-II
Animal-wise total livestock population in Karnataka

(Lakhs)
 Particulars 1977 1983 1990 1997 2003 2007
Cattle 10,221,960 11,300,223 10,175,501 10,831,134 9,595,930 10,502,520
Buffalo 3,278,128 3,647,967 4,037,193 4,367,184 4,023,832 4,326,980
Sheep 4,536,481 4,791,650 4,727,238 8,003,078 7,272,241 9,558,434
Goats 3,388,139 4,546,928 3,888,799 4,874,759 4,491,473 6,152,968
Poultry 9,697,160 12,097,000 15,693,580 21,398,756 15,051,271 24,450,809
Pigs - - 303969 405444 498217 320433
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Annexure-III
Animal-wise meat production in Karnataka, 1994-95 to 2011-2012

(Tonnes)
 Year Cattle Buffalo Sheep Goat Pig Poultry
1994-95 8206 7512 25270 19777 3341 0
1995-96 8966 8176 26692 20566 3586 0
1996-97 9996 6654 27236 21228 5514 9928
1997-98 10821 6657 28544 21827 4604 11541
1998-99 11291 7231 30617 23242 4933 12806
1999-00 11566 8191 31190 21313 5158 13166
2000-01 12176 8567 32625 22294 5395 13771
2001-02 12614 8919 33060 22418 6403 13956
2002-03 13097 8990 32177 23524 7192 13896
2003-04 13205 7082 28178 19386 11602 17767
2004-05 13321 8182 28613 18122 12259 18017
2005-06 15269 8438 30035 20554 14882 10523
2006-07 15611 10775 30600 20008 13417 16180
2007-08 16383 9018 35310 20549 10906 17787
2008-09 17519 7568 37233 22069 11734 18396
2009-10 14018 7375 40518 25465 12141 19730
2010-11 11516 5727 42545 26048 13408 24666
2011-12 10044 9577 39063 28548 14389 37932

Annexure-IV
Division-wise total meat production in Karnataka

(Tonnes)
Year Gulbarga Belgaum Mysore Bangalore
1995-96 11,427 10,826 9,058 34,128
1996-97 12,538 12,193 12,971 32,926
1997-98 14,300 13,338 11,700 33,115
1998-99 13,031 13,304 14,638 36,341
1999-00 8,875 13,746 19,633 35,164
2000-01 9,458 14,349 20,597 36,652
2001-02 9,952 16,901 20,103 36,466
2002-03 13,703 19,813 23,547 41,813
2003-04 9,884 13,438 24,916 48,983
2004-05 11,265 15,664 22,444 49,140
2005-06 10,024 15,349 21,330 52,999
2006-07 9,431 16,108 26,219 54,833
2007-08 7,464 11,765 25,328 65,396
2008-09 10,375 43,863 17,273 63,566
2009-10 10,576 13,019 25,542 64,828
2011-12 12,473 17,185 37,455 63,626
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INTRODUCTION
Since 1991, the Indian economy undergone

significant change in its structure and there is
an enormous increase in the size of the
financial market. With the view to promote
economic growth and development a high level
Committee was formed on August 16, 1991
under the Chairmanship of Sri M. Narasimhan.
The global financial crisis of 2007 again raised
the question over the nexus of financial
development and economic growth. After two
decades of economic reforms now the question

arises, what effect do these developments in
the financial sector have on economic growth
in India? If Schumpeter is right, then what are
the reasons behind the inability of the financial
system in promoting economic growth in
India? The aim of this paper was to revisit this
nexus and try to find the rigidities in the
financial market.

There is a long standing debate whether
finance has promoted economic growth since
from 2nd decade of the 20th century. Joseph
Schumpeter (1911) was perhaps the first
economist to examine this nexus. According
to Schumpeter (1911) at any particular point in
time the economy is in static state and there is
a circular flow of the production process which
remains economy at the lower level of
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equilibrium. In this case producer uses the
conventional production techniques and there
is no extra value added to the system. If the
economy has to go at a higher level of
equilibrium then there is a need to bring
dynamism in a system, which is only possible
by wave like moments. Schumpeter
distinguished producer and entrepreneur. The
producer is the economic agent in the
production process which uses a conventional
production method, whereas entrepreneurs
take risks and go for new combination in the
form of innovation. In Schumpeter’s Theory
of Economic Development this new
combination or innovation are the main drivers
to take the economy from lower level of
equilibrium to higher which is only possible
though bank credit. The first notable empirical
study was done by Goldsmith (1969) in which
this nexus was examined by using financial
interrelation ratios. McKinnon (1973) and Shaw
(1973) in their  separate seminal work
propounded the idea financial repression in
which it was found that it was not the cost of
capital (Interest rate) but distortions in the
domestic financial market were responsible for
low growth in the third world countries. King
and Levine (1993 a,b,c) with their cross-
country study proved this nexus. On the other
hand, there are extreme view by the economist
who believed it’s not worth discussing finance
(Lucas, 1988) and where enterprise leads
finance follows (Robinson, 1958). Despite the
multiple perspectives on this nexus all schools
of economic thought acknowledged the role
of finance as facilitator in the economy. Indeed,
this study uses the functional finance approach
to finance growth nexus.

The investigation is organized as follows:
Section-II covers the empirical literature. The
description on the data and methodology of
the study are discussed in Section-III.
Empirical findings are examined in Section-IV
and the study concludes with Section-V.
LITERATURE  REVIEW

There are a large number of studies done
to examine this nexus. After going through the

major part of the literature, one can divide these
studies into three categories (Levine, 2007).
These are namely, cross-country and panel
studies, microeconomic studies and country
case studies.

The first cross-country study was carried
out by Goldsmith (1969) in which this nexus
was examined  for 35 countries using financial
interrelation ratios (Value of financial
intermediation asset divided by GDP) but failed
to address the direction of causality. In a
multivariate regression model King and Levine
(1993, a,b,c) examined this nexus for 76
countries. The different real sector and
financial development indicators, with various
statistical tests to check the robustness of
parameters were used. After using banking
sector  and stock market development
indicators, Levine and Zervos (1998) extended
their study for 46 countries. The major finding
of their study was the size of the financial
market was not positively correlated with real
sector indicators, but liquidity indicators were
positively correlated with real sector indicators.
Levine, Loyaza and Beck (2000) in their cross-
country study utilizes annual time series for
71 countries for the period 1971 to 1995 found
a very strong link between financial
development and economic growth.

The microeconomic studies can further
divide into two parts; industry level studies
and firm level studies. Rajan and Zingales
(1998) attempted on the industry-level studies
in which they constitute the industry, which
were more dependent on external finance they
were more benefited from financial exploitation.
Wurglur (2000) using industry-level data for
65 countries founds the country with lower
levels of financial development had decreased
investment in declining industries. Demirguc-
Kunt and Maksimovic (1998) using firm level
data for 26 countries analyses whether financial
development influences the degree to which
firms were constrained from investing in
profitable growth opportunities. In another firm
level study Love (2003) using firm level data
for 40 countries, examines whether financial
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development eases firm business.
Jayaratne and Strahan (1996) and Haber

(1991 and 1997) did a country case study to
check finance growth nexus in US, Italy, Brazil
and Mexico respectively. Acharya et al. (2009)
and Chakraborty (2010) also did a country case
study of India.
DATA  AND  METHODOLOGY

In order to study the nexus, financial
development and real sector indicators are
used along with some control variables in a
log-linear specification. The per capita real GDP
growth was used as a measure of economic
growth. The financial development indicators
are divided into two categories; banking sector
and stock market development indicators. The
domestic credit provided by the banking sector
to public and private sector as a share of GDP
and broad money as a share of GDP are taken
as banking sector liquidity and size indicators
respectively. Market capitalization as a share
of GDP is taken as stock market development
indicator. The final consumption expenditure
of the Government, trade openness and
inflation were used as a control variable in the
model, and a dummy variable is used to take
account of financial reconstruction started
since 1991. Following is the log-linear model
used to examine the nexus:
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Where, LPERGDP (Yt) is the natural log of
per capita real GDP growth rate. LDCDS (x1)
and LBGDP (x2) are natural log of domestic
credit provided by the banking sector
(public+private) as a share of GDP and natural
log of broad money as a share of GDP. LMARK
(x3) is a natural log of market capitalization as a
share of GDP. LT (x4), LGSGDP (x5) and PWPI
(x6) are natural log of trade openness
(Import+export/GDP), government final
consumption expenditure as a share of GDP
and Wholesale Price Index (Base 2004-05)

respectively. Whereas D1 (x7) is a dummy
variable which takes value 1 for economic
reconstruction (1991 onwards) and 0 for
control period. The data for the study were
taken from Reserve Bank of India and World
Bank for the period spanning from 1988 to 2011.

The FMOLS and Johansen maximum
Likelihood Cointegration Techniques were
used to examine long-run relationship.
Whereas Toda and Yamamoto (1995) Granger
causality in VAR block erogeneity was used
for short-run diagnostic check for long-run
equilibrium relationship. Fully Modified
Ordinary Least Square (FMOLS) Model, which
was originally designed by Phillips and
Hansen (1990), Pedroni (2000) and Phillips and
Moon (1999) to provide optimal estimates of
cointegration regressions, it uses kernel
estimators of the nuisance parameters that
affect the asymptotic distribution of the OLS
estimator (Shahbaz, 2009) was used again to
break long run dynamics. The technique attains
an asymptotic efficiency by modifying the least
squares to account for serial correlation effects,
and tests for the endogeneity in the regressors
are those results from the existence of
cointegrating relationships (Phillip and
Hansen, 1990; Shahbaz, 2009). Two Stage Least
Square (2SLS) is employed in  order to check
the robustness and consistency of parameters.
Here, all these time series techniques were not
explained because these methods are
celebrated methods and are available in any
standard text books of Time Series
Econometrics. Also, independent variables
were tested for their stochastic independence.
RESULTS  AND  DISCUSSION

Before undertaking any time series analysis
of the data, it would be useful to examine the
broad trends and behavior of the variables,
which may assess in interpreting the model
results latter.  The descriptive statistics, Unit
Root tests and correlation coefficients’ of the
variables were estimated and reported in the
Appendex-I-IV, respectively. Before
conducting statistical tests time series property
of unit root of variables are studied using
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Augmented Dickey Fuller and Phillips Perron
test at their respective trend and intercept
regression level. From the Appendex-II and III,
the results indicated that all the variables at
their corresponding level are nonstationary
and they are stationary at their first difference.

The FMOLS was employed to specify the
model and examine the relationship among the
concerned variables. From the results, it can
be seen that all the explanatory variables
preserves the expected sign in both the
equations except the broad money as a per
cent of GDP. As it can be observed, the
adjusted R2 value of 0.98 and 0.99 were quite
high in both the equations and indicates a good
fit. From the results, it can also be surmised
that the degree of financial intermediation
proxied by domestic credit as a share of GDP
has a strong statistical significant positive
relationship with per capita GDP in both the
equations. This results contradict the findings
of De Gregorio and Guidotti (1995) which
exhibited a negative relationship between
financial development and growth in the
context of 12 Latin American countries during
1950-85 period as well as the finding of Shen
and Lee  (2006) also provided evidence that
banking development has an unfavorable
positive effect on economic growth. This result
is also contradicts a recent study by Adusei
(2012) who reported domestic credit as a
percentage of GDP has a strong, statistically
significant negative relationship with
economic growth in the context of South Africa
for  the period  1965 to 2010. Nonetheless, in
the context of Indian economy due to the
increasing role of the banks to provide the
domestic credit and as a result of which
domestic investment was increasing which in
turn promoting the economic growth. Thus, in
that way, it can be concluded that the bank
lending channel was also participating in the
Indian economy.

Similarly, the coefficient of broad money
as a percentage of GDP, which is the proxy for
the size of the banking sector has negative
impact on economic growth but it is

statistically insignificant in the Equation (i).
However, it has strong, statistically significant
negative relationship with economic growth
in the Equation (ii). The negative sign
coefficient of broad money as a percentage of
GDP (x2), which is the proxy for the size of the
banking sector has negative impact on
economic growth but it is non-significant
statistically in the Equation (i). However, it has
strong, statistically significant negative
relationship with economic growth in the
Equation (ii). The negative parameters of x2
also indicate that banking growth in India was
unfavorable. This was due to substantial
interventions by the government leading to
moral hazard problems, lack of a strong
regulatory system, lack of oversight, lack of
skills in the banking personnel (De Gregorio
and Guidotti, 1995 and Brownbridge and
Kirkpatrick, 2000).

An excessive borrowing by the
government for unproductive undertakings
such as sponsoring ostentatious political
campaigns that cripples credit to entrepreneurs
with productive ideas may also account for
above results. Another reason might be due
to the over-lending or careless lending, could
actually lead to a reduction in economic
growth, due to its association with high, but
less efficient investment (De Gregorio and
Guidotti, 1995, Adusei 2012). Similarly, the
market capitalization (x3), which is seen as the
proxy for the size of the stock market has a
positive and non-significant impact on the

Table 1: FMOLS regression results
Variables Coefficients

Equation (i)
 r-

value
Coefficients
Equation (ii)

 r-
value

Constant 4.76 0.00 3.93 0.00
LDCDS (x1) 0.64 0.00 0.59 0.00
LBGDT (x2) -0.06 0.78 -0.31 0.01
LMARK(x3 ) 0.017 0.58 0.06 0.00
LT (x4) 0.26 0.10 0.09 0.23
LGSGDP (x5) 0.21 0.41 0.21 0.07
PWPI (x6) 0.38 0 .27 0.96 0.00
Dummy (x7) - - -0.18 0.00
R2 0.985 0.980
Adj R2 0.980 0.994
Source: Authors estimation
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economic growth in Equation (i). Nonetheless,
it has strong, statistically significant positive
impact on defining the economic growth. As
per theory and past empirical studies the role
of the banking sector is supposed to be playing
bigger role in explaining economic growth as
compared to stock market. Even in the current
empirical study the higher magnitude of x1
coefficient as compared to x3 was in line with
the existing literature. It is a known belief that
a more developed financial sector provides a
fertile ground for the allocation and better
monitoring of resources which minimizes
information asymmetries in the securities
industry and leads to higher economic growth
(Shen and Lee, 2006). It has even been
confirmed in the empirical studies of Levine
(1993 a, b, c) and Demirhan et al. (2011)  which
suggested that the evolution of the stock
market and banking sector causes economic
growth; however, the contribution of the
banking sector to economic growth has been
larger than that of the stock market.

As per theory trade openness have
positive impact on economic growth. However,
in the present study, the trade openness was
positive, but nonsignificantly contributing to
economic growth in both the equations, which
may be due to inability of reforms to bring
efficiency in international trade or decline in
the value of Indian trade as a share of world
trade. This can be also understood because of
the rise in importable items.

The size of the government, proxied by
government consumption spending as a
percentage of GDP has been found statistically
significant positive impact on the economic
growth in the Equation (ii) and however, it is
non-significant in the Equation (i). In the
similar fashion the wholesale price Index (WPI)
has strong, statistically significant positive
impact on the growth as per the specification
of Equation (ii). These results were in line with
the Keynesian framework. Finally, the negative
and highly statistically significant dummy
variables shows inability of the economic
reforms had taken place since 1991 to increase

per capita income. This may be due to the slow
placed economic reforms has been occurring
in the context of Indian economy initially since
1991. Therefore, gradual economic and
financial sector reforms are warranted for
significant and adequate economic growth with
financial stability. Another reason might be
strong banking sector reforms has been taken
place with the introduction of new structural
economic policies in the context of Indian
economy in comparison to other priority
sectors.

As a sensitivity analysis, in order to control
the robustness and the specification bias of
the FMOLS Model, it has been reestimated
both the equations by using the 2SLS
regression model. The calculated outcome is
reported in the Table 2. It can be concluded all
the variables preserve expected sign and
statistically significant in line with the FMOLS
Model except broad money as a share of GDP
and government consumption expenditure as
a percent of GDP.

Again Johansen Maximum Likelihood
Cointegration Technique was employed to
check the long-run relationship. The results
pertaining to the Johansen Contraction Test
are presented in Table 3. In order to determine
the maximum number of cointegrating vectors,
was conducted the  trace and  max test.
To start with  trace test, the trace value at
null hypothesis r = 0 was 401.54 which is higher
than the critical value at 5 percent level of
statistical significance.

Table 2:  Result of 2SLS regression
Variables Coefficients

Equation (i)
 r-value Coefficienst

Equation (ii)
r-value

Constant 4.66 0.00 3.93 0.00
LDCDS (x1) 0.63 0.00 0.59 0.00
LBGDP (x2) -0.06 0.82 -0.29 0.11
LMARK (x3) 0.03 0.37 0.05 0.01
LT (x4) 0.23 0.21 0.07 0.53
LGSGDP (x5) 0.26 0.36 0.23 0.21
PWPI (x6) 0.39 0.30 0.95 0.00
Dummy (x7) - - -0.18 0.00
R2 0.987 0.995
Adj R2 0.982 0.992
DW 1.07 1.45
Source: Authors estimation
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Therefore, it rejects the null hypothesis and
accepts alternative hypothesis r>0. In the
similar line the null hypothesis r  5, the trace
value 14.61 was lower at 5 percent level of
significance. Therefore, null hypothesis was
accepted that r5. Now moving to  max test,
the  max value at null hypothesis r = 0 is
202.77 was higher than the critical values at
the  5 percent level of significance. In the similar
fashion, the null hypothesis r = 5, the  max
value 14.61 was slightly higher than the critical
value at 5 percent level of significance.
Therefore, it can be concluded that there are
six cointegrating vectors existing among the
set of considered variables.

The result does not give any information
about the direction of causality. The
relationship among the set up variable can be
either way where finance leads enterprise
follows (Robinson, 1958).

After confirming the long run equilibrium
relationship among the variables, the short run
dynamic relationship among the concerned
variables was also explored. To examine this
the Toda Yamamoto Granger’s Causality Test
in the VAR block exogeneity form was used.
This test was also applied as the diagnostic
test for the long-run equilibrium test. This is
because, as per the necessary precondition
for the cointegration test, if there exists a long-
run equilibrium relationship between the
system of variables, then there should survive
at least a unidirectional causality among the
variables. The Wald Test statistics of the
causality test are reported in the Table 4. From

Table 4, it can be seen that there existed  an
unidirectional causality between the pairs of
per capita GDP (Y) and x1, Y and x2,Y and x3,
and x2 and x3.

Table 4: VAR Granger Causality/Block
Exogeneity Test
Vaiables Excluded c2 r-value
LPERGDP LDCBS 0.79 00 .37

LBMGDP 1.86 00 .17
LMARK 0.32 00 .57

LDCBS LPERGDP 8.85 00 .00
LBMGDP 2.52 00 .11
LMARK 4.43 00 .03

LBMGDP LPERGDP 5.59 00 .01
LDCBS 1.82 00 .17
LMARK 0.01 00 .91

LBMGDP LPERGDP 2.91 00 .08
LDCBS 2.55 00 .11
LBMGDP 3.91 00 .04

Source: Authors estimation

The long-run dynamics and short-run
diagnostic result shows financial development
failed to promote growth in India. The financial
sector reforms initiated since 1991 was unable
to check the rigidities in the Indian financial
market because these reforms failed to address
the need of priority sector in particular of
agriculture. The inability to provide credit to
priority sector namely agriculture is one of the
important  reason. It can be also understood
by the inefficiency of banks engaged in
providing credit and their bad performance in
the priority sector.

The Credit-Deposit (C-D) ratio of banks
among different population groups shows

Table 3 : Johansen Co-integration Test
Hypothesis lTrace

Value
Critical Value Hypothesis l Max

Value
Critical Value

 H0 H1 0.05 r-value*  H0 H1 0.05 r-value*

r=0 r>0 401.54 125.61 0.00 r=0 r=1 202.77 46.23 0.00
r1 r>1 198.77 95.75 0.00 r=1 r=2 81.49 40.08 0.00
r2 r>2 117.28 69.82 0.00 r=2 r=3 48.43 33.88 0.00
r3 r>3 68.85 47.86 0.00 r=3 r=4 32.21 27.58 0.01
r4 r>4 36.64 29.81 0.00 r=4 r=5 22.02 21.13 0.04
r5 r>5 14.61 15.49 0.06 r=5 r=6 14.61 14.26 0.04
r6 r>6 0.003 3.84 0.95 r=6 r=7 0.003 3.84 0.95

 Source: Authors estimation
* Implies McKinnon-Haug-Michelis (1999)   r-value
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Figure-II: C-D ratios of scheduled commercial banks in India among different population groups 
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Figure-I The trends NPA of Scheduled Commercial Banks (SCB), Urban Cooperative Banks
(UCBs), State Cooperative Banks (StCBs), District Central Cooperative Banks
(DCCBs), Primary Agricultural Credit Society PACS), State Cooperative Agriculture and
Rural Development Bank (SCARDBs), Primary Cooperative Agricultural and Rural
Development Banks.
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decreasing trend except metropolitan area
since 1991, till 2002. The rural and semi-urban
areas are having the lowest C-D ratios. Even
overall there was not a significant difference
in C-D if one  compare 1972 with the current
figures (Figure-II). On the other hand the
increasing trend of NPA (1996 onwards)  which

started coming down after 2008 shows
indication of agency element and substantial
bad loans made in the period (Figure-I).
CONCLUSIONS

The paper investigates the relationship
between financial development indicators and
economic growth in India. The empirical
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findings suggest that the considered financial
development indicators do not encourage
economic growth neither in the short term nor
in the long term. The causality results show
unidirectional causality from the real sector to
the financial sector in the short-run, which
supports Joan Robinson (1952) view that
where enterprise leads finance follows. From
this perspective, finance does not induce
growth. However, finance responds to
changing demands of the real sector.
Consequently, it can be concluded that
Schumpeter’s notion of finance and growth
nexus does not hold well in the context of
Indian economy.
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Appendix-IV
Correlation Coefficient Matrix of Variables at Level

Variables LBMGDP LDCBS LGSGDP LMARK LPERGDP LTO LWPI
LBMGDP 1
LDCBS 0.79

(0.00)
LGSGDP -0.29

(0.15)
-0.23
(0.26)

1

LMARK 0.85
(0.00)

0.58
(0.00)

-0.57
(0.00)

1

LPERGDP 0.98
(0.00)

0.87
(0.00)

-0.32
(0.12)

0.83
(0.00)

1

LTO 0.97
(0.00)

0.82
(0.00)

-0.42
(0.03)

0.87
(0.00)

0.98
(0.00)

1

LWPI 0.99
(0.00)

0.74
(0.00)

-0.31
(0.12)

0.87
(0.00)

0.96
(0.00)

0.97
(0.00)

1

Figures in parentheses represents the probability level

Appendix-III
Unit root estimation at first differencel

Variables ADF Phillips-Perron
Trend and
Intercept

p-value Trend and
Intercept

p-value

LPERGDP -7.84 (3) 0.00 -8.57 (3) 0.00
LDCBS -5.78 (1) 0.00 -5.92 (1) 0.00
LBMGDP -6.14 (1) 0.00 -6.15 (1) 0.00
LMARK -5.38 (1) 0.00 -5.42 (1) 0.00
LTO -6.47 (1) 0.00 -6.47 (1) 0.00
LGSGDP -6.27 (1) 0.00 -6.26 (1) 0.00
LWPI -5.51 (3) 0.00 -5.41 (3) 0.00
The figures in the parentheses show the number of lags and the
Mackinnon critical values for ADF and PP test at both 1 and 5 percent
level of significance is -4.15 and -3.51 respectively

Appendix-II
Unit root estimation at level

Variables ADF Phillips-Perron
Trend and
Intercept

p-value Trend and
Intercept

p-value

LPERGDP 0.39 (3) 0.99 0.93 (3) 0.99
LDCBS -1.44 (1) 0.84 -1.84 (1) 0.67
LBMGDP -2.22 (1) 0.47 -2.45 (1) 0.35
LMARK -2.55 (1) 0.30 -2.44 (1) 0.35
LTO -2.21 (1) 0.47 -2.21 (1) 0.47
LGSGDP -2.99 (1) 0.14 -2.98 (1) 0.14
LWPI -2.22 (3) 0.47 -1.76 (3) 0.71
The figures in the parentheses show the number of lags and the
Mackinnon critical values for ADF and PP test at both 1 and 5 percent
level of significance is -4.15 and -3.51 respectively

Appendix-I
Summary statistics of variables after converting to natural  log

Particulars LPERGDP LBMGDP LDCBS LMARK LGSGDP LTO LWPI
 Mean 10.11 3.86 3.98 3.55 2.45 3.30 4.29
 Median 10.08 3.90 3.94 3.54 2.45 3.22 4.34
 Maximum 10.72 4.90 4.31 4.99 2.55 3.99 4.98
 Minimum 9.67 2.70 3.76 2.06 2.33 2.58 3.48
 Std. Dev 0.33 0.66 0.16 0.73 0.06 0.43 0.43
 Skewness 0.37 -0.13 0.57 -0.21 -0.12 0.15 -0.33
 Kurtosis 1.93 1.88 2.27 2.75 2.33 1.80 2.16
 Jarque-Bera 1.70 1.33 1.86 0.23 0.51 1.52 1.14
 Sum 242.76 92.60 95.63 85.31 58.70 79.18 103.05
 Sum Sq. Dev 2.46 10.11 0.59 12.15 0.08 4.29 4.28
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ABSTRACT

The present investigation attempts to assess economic viability of soyabean
crop cultivation in the state of Maharashtra with the extension to evaluating
losses of crop during pre-and post harvest operations. A critical analysis
drawn from changes in costs and profitability during the last one decade
based on CACP reports clearly showed positive returns from soyabean
crop in Maharashtra only over variable cost. There were several instances
when soyabean crop yielded negative retunes over total cost of cultivation
in Maharashtra. Therefore, in order to boost cultivation of soyabean crop,
there is need to reduce cost and increase yield, aside from raising MSP for
this important oilseed crop cultivated in Maharashtra. In fact, fluctuating
profitability in soyabean crop cultivation owing to rising cost is a matter of
concern, especially in view of the fact that about 15 per cent of soyabean
crop production is also lost during pre-and post harvest operations. In
order to curb these losses, there is need to provide proper guidance to the
farmers on pests and disease control measures, and also enabling them to
adopt scientific methods of various post-harvest operations, aside from
improvement in marketing practices. The scientific methods of harvesting,
threshing, winnowing, transportation and storage operations will certainly
lead to minimization of total post-harvest losses and raise profitability of
the crop.
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INTRODUCTION
The oilseed production scenario of India

has undergone dramatic transformation over
the last two decades, rising from the ‘net
importer’ state with mere 11 million tonnes of
annual production until 1986-87 to the all time
high record production of 32 million tonnes in
2010-11. Much of the credit for rise in oilseed

production in India goes to various
programmes initiated in the past viz., National
Oilseed and Development Project, Technology
Mission on Oilseeds (TMO), Integrated
Scheme of Oilseeds, Pulses, Oil Palm and
Maize, National Mission on Oilseed and Oil
Palm (NMOOP), etc. Although these
programme initiatives have led to rise in yield
and area under oilseed crops, India still imports
a significant proportion of its requirement of
edible oil. The demand for both edible and non-
edible oils is growing fast on account of rise in
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income, population and urbanization, resulting
in decline in per capita availability of edible
oils. In fact, the rising trend in oilseed
production faced a big setback after 1996-97,
which coincided with the liberalization of edible
oil imports (Chand, 2007). Further, the study
conducted by Gulati and Sharma (1998) found
the import of edible oil as much cheaper option
to meet domestic requirement than its cost of
production

The major constraints in domestic
production of oilseeds encompass low
productivity, small farm sizes, lack of varietal
replacement, shifting of acreage from oilseeds
to other crops, losses due to pests and
diseases, vagaries of nature, etc. However, the
Technology Mission on Oilseeds in India has
improved production, processing and storage
technologies. Among various oilseeds,
soyabean and sunflower have shown
significant growth in their production. It is to
be noted that there has been growing demand
of soyabean not only in domestic but also in
international market due to perceptible change
in consumption habits of urban population.
soyabean possesses a very high nutritional
value. It contains about 20 per cent oil and 40
per cent high quality protein. soyabean protein
is rich in valuable amino acid lysine (5 per cent)
in which most of the cereals are deficient. The
soyabean crop generally does not require any
irrigation during Kharif season. However, if
there were a long spell of drought at the time
of pod filling, one irrigation would be desirable.
During excessive rains proper drainage is also
equally important. During the last one and a
half decades, the domestic price of soyabean
has gone up significantly, resulting in
reasonable amount of profit in its cultivation.
Another reason for higher allocation of area
under soyabean has been mixed cropping.
Mixed cropping of soyabean with maize and
sesamum has been found feasible and more
remunerative.

The rise in soyabean production in India
is witnessed due to area expansion since its
productivity continues to be low. The study

carried out by Shelar (2008) found seed quality
as one of the major constraints in soyabean
production. The seed quality problems were
reported to be dependent on the manner in
which seeds were handled during harvesting,
processing and storage. Soyabean seed
deteriorates faster than those of most other
crops (Priestley et al., 1985) especially under
tropical conditions (Delouche and Baskin,
1973).

Further, besides inherent poor storability,
mechanical damage is one more factor strongly
responsible for seed quality deterioration
especially by small farmers in developing
countries which has been overshadowed by
more important problems such as storage
deterioration, insect infestation and diseases
(Wilson and McDonald Jr., 1992). soyabean is
affected by weather, diseases, pests, weeds
and variable soil quality (Lal, 2009; Strange
and Scott, 2005). These problems often create
hurdle in the cultivation of soyabean crop.
Although domestic price of soyabean in India
has gone up, there has also been significant
cost escalation, resulting in poor returns from
soyabean crop cultivation. In the light of this
backdrop, the present investigation attempts
to assess economic viability of soyabean crop
cultivation in the state of Maharashtra. The
study initially evaluates structural changes
and growth trends with respect to area,
production and productivity of soyabean crop
across various divisions of Maharashtra, and
subsequently examines the extent of
profitability involved in soyabean crop
cultivation, and also loses during pre-and post
harvest operations.
DATA  AND  METHODOLOGY

The study is mainly based on secondary
data collected from various sources.
Secondary data related to various performance
indicators viz. area, production and
productivity of Soyabean crop cultivated
across various districts and divisions of
Maharashtra encompassing the period
between 1990-91 and 2009-10 were collected
from ‘Statistical Division, Commissionerate of
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Agriculture, Government of Maharashtra,
Pune’. In addition to this, various reports of
Commission for Agricultural Costs and Prices
(CACP), Ministry of Agriculture, Government
of India were used to ascertain cost of
cultivation and profitability involved in the
cultivation of Soyabean crop in Maharashtra.
The CACP in its report provides cost and
return estimates for different crops cultivated
across various states of India. The cost
estimates for various foodgrain, oilseeds and
other crops for both kharif and rabi seasons
are based on cost concepts, which include
estimation of cost A1, A2, A2 + FL, B1, B2, C1,
C2, and C2

*.
These costs represent a break-up of total

cost of cultivation of various crops at different
stages. The CACP report also provides
estimates relating to yield, prices, and value of
main and by product, etc. for various crops
cultivated across different states of India. These
cost and return estimates helped in
ascertaining the extent of profit involved in
the cultivation of Soyabean crop in
Maharashtra. The study also uses estimates
relating to pre-and post harvest losses of

Soyabean crop reported by Shah (2013) for
various land holding size categories of
households. These estimates were used to
evaluate the magnitude of losses of Soyabean
crop at the field level.
RESULTS  AND  DISCUSSION
Trend in Area, Production and Productivity

Soyabean among legume crops play an
important role in rainfed agriculture due to its
low input requirements and inherent tolerance
to inadequate soil moisture as compared to
many other cereal crops (Bhatia et al., 2006).
There are several biophysical, technical and
socioeconomic constraints, which limit the
productivity of soyabean crop to less than 1000
kg per ha. Madhya Pradesh is the leading
producer of soyabean crop in India. However,
Maharashtra has a substantial share in India’s
total soyabean production.

The  soyabean  crop is cultivated in all the
districts of Maharashtra with the exception of
Konkan region. There has been rapid
expansion in area under soyabean crop in the
state of Maharashtra during the last two
decades. This is concomitant from the fact that
the area under soyabean crop in Maharashtra

Table 1: Structural changes in area, production and yie ld of soyabe an crop in
Maharashtra, 1990-91 to 2009-10

 (Triennium ending)
Divisions Area

 (000' ha)
Production

(000' metric tonnes)
Productivity

(kgha-1)
1992-93 2001-02 2009-10  1992-93 2001-02 2009-10 1992-93 2001-02 2009-10

Nashik 2.37
(0.87)

13.87
(1.26)

102.07
(3.50)

2.07
(0.85)

18.67
(1.32)

142.20
(5.32)

885.29 1356.01 1409.39

Pune 1.10
(0.40)

7.63
(0.70)

62.03
(2.13)

0.93
(0.39)

8.67
(0.61)

66.80
(2.50)

878.79 1158.26 1077.80

Kolhapur 47.63
(17.45)

133.16
(12.14)

145.07
(4.98)

72.80
(30.10)

296.67
(20.97)

292.47
(10.95)

1439.70 2230.33 2017.84

Aurangabad 3.73
(1.37)

11.63
(1.06)

106.00
(3.64)

3.60
(1.49)

12.17
(0.86)

69.77
(2.61)

897.96 1095.69 675.62

Latur 5.90
(2.16)

51.76
(4.72)

623.10
(21.37)

4.00
(1.65)

64.83
(4.58)

524.46
(19.63)

866.67 1313.66 859.06

Amravati 55.0
(20.15)

397.90
(36.27)

1179.13
(40.45)

51.60
(21.33)

471.13
(33.30)

956.02
(35.79)

751.49 1207.06 862.78

Nagpur 173.27
(63.49)

481.07
(43.85)

697.90
(23.94)

129.10
(53.37)

542.73
(38.36)

619.30
(23.19)

754.51 1127.73 890.18

Maharashtra 272.90
(100.00)

1097.03
(100.00)

2915.30
(100.00)

241.90
(100.00)

1414.87
(100.00)

2671.06
(100.00)

878.29 1294.39 940.60

Source: Computation are based on the figures/data obtained from 'Statistical Division, Commissionerate of Agriculture, Government of
Maharashtra, Pune
Figures in parentheses are percentages to total area and production of soyabean crop in Maharashtra
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has increased from mere 2.73 lakh in TE 1992-
93 to 10.97 lakh hectares in TE 2001-02, and
further to 29.15 lakh hectares in TE 2009-10,
showing thereby almost ten folds rise in area
under soyabean crop in the State during the
last two decades.

The districts that account for substantial
share in total soyabean crop area of
Maharashtra belong to the divisions of
Amravati, Latur, Nagpur, and Kolhapur. The
area under soyabean crop in the division of
Amravati has increased from as low as 0.55
lakh hectares in TE 1992-93 to as much as 11.79
lakh hectares in TE 2009-10, showing thereby
about 20 folds rise in the same during the last
two decades  (Table 1).

The division of Amravati accounted for
20.15 per cent share in total soyabean crop
area of Maharashtra in TE 1992-93, which
increased to 36.27 per cent in TE 2001-02, and
further to 40.45 per cent in TE 2009-10.
Although Nagpur division accounted for about
63.49 per cent share in soyabean crop area of
Maharashtra in TE 1992-93, this share kept
declining in the subsequent periods so much
so that it declined to about 23.94 per cent in
TE 2009-10. However, in absolute terms, the
area under soyabean crop in Nagpur division
increased from 1.73 lakh hectares in TE 1992-
93 to 6.98 lakh hectares in TE 2009-10. Latur is
found to be another division, accounting for
significant share in total soyabean crop area
of Maharashtra, especially in TE 2009-10. The
share of Latur division in total soyabean crop
area of Maharashtra is noticed to be 21.37 per
cent in TE 2009-10. The Kolhapur division also
accounts for significant share in total soyabean
crop area of Maharashtra. However, its share
in soyabean crop area of Maharashtra declined
sharply from 17.45 per cent in TE 1992-93 to
4.98 per cent in TE 2009-10.

The production of soyabean crop has also
grown substantially during the last two
decades with major production expansion
witnessed during the 1900s period as against
the 2000s period. The production of soyabean
crop in Maharashtra increased from 1.29 lakh

MT in TE 1992-93 to 14.15 lakh MT in TE 2001-
02, and further to 26.71 lakh MT in TE 2009-10.
The divisions of Nagpur, Amravati, Latur and
Kolhapur are noticed to account for about 90
per cent share in total soyabean crop
production of Maharashtra. The share of
Amravati division in total soyabean crop
production of Maharashtra has increased
substantially from 21.33 per cent in TE 1992-93
to 36 per cent in TE 2009-10. Similarly, the share
of Latur division in total soyabean crop
production of Maharashtra has increased from
1.65 per cent in TE 1992-93 to as much as 19.63
per cent in TE 2009-10. Contrary to this, the
share of Nagpur division in total soyabean crop
production of Maharashtra has declined
sharply and steadily from 53.37 per cent in TE
1992-93 to 23.19 per cent in TE 2009-10. The
division of Kolhapur also showed a sharp
decline in its share in total soyabean crop
production of Maharashtra, which decline from
30.10 per cent in TE 1992-93 to 10.95 per cent
in TE 2009-10. The divisions of Nashik, Pune
and Aurangabad put together have shown
only 10 per cent share in total soyabean crop
production of Maharashtra, especially during
TE 2009-10.

 The increase in soyabean crop production
of Maharashtra over the last two decades is
noticed due to area expansion under this crop
since the yield level of soyabean crop has not
grown much during this period. The yield level
of soyabean crop in Maharashtra increased
from 878 kg/ha in TE 1992-93 to 1294 kg/ha in
TE 2001-02 with a decline in the same to 940
kg/ha in TE 2009-10, showing hardly any
significant expansion in the same during the
last two decades. The Nagpur, Amravati, and
Latur divisions have shown a similar trend of
rise in yield level of soyabean crop from TE
1992-93 to TE 2001-02 and subsequent fall in
TE 2009-10. The Kolhapur division invariable
showed very high level of yield of soyabean
crop during the entire period between 1990-91
and 2009-10. The yield level of soyabean crop
in Kolhapur division was estimated at 1440 kg/
ha in TE 1992-93, which increased to as much
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as 2230 kg/ha in TE 2001-02 with a marginal fall
in the same to 2018 kg/ha in TE 2009-10. In
fact, the yield level of soyabean crop in
Kolhapur division was found to be twice the
average yield level of soyabean crop for the
state of Maharashtra, especially during TE
2009-10. Even Nashik and Pune divisions
showed higher yield level of soyabean crop
than the State average during TE 2009-10.

The annual compound growth rate
estimates with respect to area, production and
yield of soyabean crop for different divisions
of Maharashtra for there time periods viz. 1990-
91 to 1999-2000, 2000-01 to 2009-10, and 1990-
91 to 2009-10 are brought out in Table 3, which
represent growth trend estimates in area
production and yield of soyabean crop for the
1990s, 2000s and the overall period.

The estimates shown in Table 2 revealed
substantial annual growth in area under
soyabean crop in the state of Maharashtra
during the last two decades. The area under
soyabean crop is seen to have grown at the
rate of 19.31 per cent per annum during the
1990s period and 13.67 per cent per annum
during the 2000s period with an overall growth
in the same at 14.49 per cent per annum during
the period between 1990-91 and 2009-10.
During the period between 1990-91 and 2009-
10, the annual growth in area under soyabean
crop is noticed to be at the rate of 19.16, 8.06,

33.85, 21.24, 6.28, 27.66, 22.43 per cent in
Amravati, Nagpur, Latur, Aurangabad,
Kolhapur, Pune and Nashik division,
respectively. The major growth in area under
soyabean crop is noticed during the 1990s
period as against the 2000s period, especially
in Nagpur, Amravati and Kolhapur divisions.
On the other hand, the divisions of Latur,
Aurangabad Pune and Nashik have shown
major growth in the same only during the 2000s
period as against the 1990s period.

It is not the area alone but the production
of the crop in Maharashtra has also grown
substantially with an annual growth of 26.31
and 7.71 per cent during the 1990s and 2000s,
respectively with an overall average growth in
the same at 14.25 per cent between 1990-91
and 2009-10. This is an indication of the fact
that major growth in production of soyabean
crop has taken place during 1990s period as
against the 2000s period. In general, during
the period between 1990-91 and 2009-10, the
annual rate of growth in production of
soyabean crop is estimated at 17.31, 8.70,
34.31, 18.91, 7.54, 29.64 and 23.24 per cent in
Amravati, Nagpur, Latur, Aurangabad,
Kolhapur, Pune and Nashik division,
respectively. The divisions of Nagpur,
Amravati, Latur, Kolhapur and Pune have
shown major growth in production of
soyabean crop mainly during the 1990s period

Table 2: Compound annual growth rates (CAGR) of area, production and yie ld of
soyabean crop in Maharashtra, 1990-91 to 2009-10

 (Percent)
Divisions Area Production Yield

1990-00 2000-10 1990-10 1990-00 2000-10 1990-10 1990-00 2000-10 1990-10
Konkan - - - - - - - - -
Nashik 25.18* 33.15* 22.43* 33.64* 33.39* 25.89* 6.16* 0.19 2.67*

Pune 25.48* 28.83* 27.67* 30.55* 27.59* 29.64* 3.75 -0.97 1.49
Kolhapur 15.01* 1.09 6.28* 19.88* -0.53 7.54* 4.24 -1.6 1.18
Aurangabad 13.75* 30.2* 21.24* 14.58* 22.86* 18.91* 2.61 -5.64 -1.38
Latur 23.84* 32.75* 33.85* 32.00* 23.79* 34.31* 3.85 -6.75* -0.57
Amravati 27.87* 15.43* 19.16* 34.05* 8.04 17.31* 8.42* -6.4 -0.59
Nagpur 14.77* 5.42* 8.06* 21.73* 1.08 8.70* 6.07** -4.11 0.59
Maharashtra 19.31* 13.67* 14.49* 26.31* 7.71* 14.25* 5.87* -5.25 -0.21
Source: Computation are based on the figures/data obtained from 'Statistical Division, Commissionerate of Agriculture, Government of Maharashtra,
Pune'
Note: 1) * and ** represent significance of growth rates at 1 and 5 per cent level of probability
2) Some of the districts of Maharashtra were carved after 1996-07, and, therefore, growth rates for these districts are not estimated
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as against the 2000s period. On the contrary,
the division of Aurangabad has shown major
growth in production of soyabean crop during
the 2000s period as against the 1990s period.
Interestingly, the division of Nashik has shown
same growth in production of soyabean crop
during both 1990s and 2000s period.

The production of soyabean crop in
Maharashtra has expanded mainly due to area
expansion during the last two decades since
there is negative growth in yield level of
soyabean crop during this period. Almost all
the major soyabean growing divisions have
shown negative growth in yield during the
2000s period as against the 1990s period. The
yield level of soyabean crop in Maharashtra
has been declining at the rate of 0.21 per cent
per annum during the period between 1990-91
and 2009-10, which is mainly due to 5.25 per
cent annual decline yield level of soyabean
crop during the 2000s period in the face of 5.87
per cent annual increase in yield level of
soyabean crop during 1990s period.

During the period between 1990-91 and
2009-10, the yield level of soyabean crop is
estimated to have declined at the rate of 0.59,
0.57 and 1.38 per cent per annum in Amravati,
Latur and Aurangabad division, respectively.
On the other hand, during the same period,
the yield level of soyabean crop is estimated
to have increased at the rate of  0.59, 1.18, 1.49
and 2.67 per cent per annum in Nagpur,
Kolhapur, Pune and Nashik division,
respectively. However, the declining trend of
yield level of soyabean crop in major producing
divisions during the 2000s period has
ultimately led the overall yield level of
soyabean crop to decline for the state of
Maharashtra during the last two decades.

There are several reasons for the rise in
area and production of soyabean crop across
various divisions of Maharashtra and
important among these revolve around soil
suitability, agro-climatic conditions,
intercropping, short duration of crop, lower
fertilizer application, less requirement of
irrigation water, lower expenditure towards

insecticides and pesticides, higher yield,
remunerative market prices, etc. In fact, some
of the divisions like Latur, Amravati and
Nagpur account for about 85 per cent of total
area of soyabean crop of Maharashtra and they
have shown rapid expansion in area under
soyabean during the last two decades. These
divisions have not only shown significant rise
in area and production of soyabean crop in
absolute terms but also in terms of their share
in total area and production of soyabean crop
in Maharashtra, especially the divisions of
Latur and Amravati. It was to be noted that the
divisions of Amravati and Nagpur belong to
Vidarbha region and Latur to Marathwada
region of Maharashtra. Both these regions are
mainly rainfed with poor network of irrigation
facilities.

However, the soil type and climatic
conditions of these regions are favourable for
the cultivation of soyabean crop. The water
requirement as well as fertilizer application is
much lower for soyabean as compared to other
field crops. soyabean is a three and a half
months short duration crop with its sowing
spread over June-July months. It is high
yielding crop and being sold in the market
during the months of October-December when
prices are relatively high. The farmers
belonging to Amravati, Nagpur and Latur
divisions prefer soyabean over cotton crop
due to lower expenditure incurred towards
insecticides and pesticides in case of soyabean
as against cotton crop. Further, farmers
generally undertake tur along with soyabean
as intercrop. While soyabean harvesting is
early, tur crop gets more space for its growth
after harvesting of soyabean crop, thereby
resulting in higher yield level. The cropping
pattern of farmers belonging to these divisions
involves cultivation soyabean and cotton
crops during kharif season and jowar, wheat
and gram crops during rabi season.

The other divisions of Maharashtra like
Pune, Kolhapur, Nashik and Aurangabad have
also shown significant rise in area as well as
production of soyabean crop during the last
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two decades. While divisions of Pune,
Kolhapur and Nashik belong to Western
Maharashtra, the division of Aurangabad
belongs to Marathwada region of Maharashtra.
In Western Maharashtra, about 80 per cent
area is irrigated and Sugarcane is the major
crop cultivated in this region.

The soyabean crop in Western
Maharashtra is cultivated mainly to change
cropping pattern. Farmers of this region
cultivate Sugarcane crop for 2-3 years and
subsequently cultivate short duration
soyabean crop, which is subsequently again
followed by Sugarcane cultivation. This is
done to maintain soil health and to avoid
salinity, which is caused due to high water
absorption by Sugarcane crop. Further, it is to

be noted that the dry soyabean leaves act as
good manure for the cultivation of Sugarcane
and, therefore, farmers of Western
Maharashtra prefer soyabean as against other
crops while changing cropping pattern. The
area as well production of soyabean crop has
grown over time across various divisions/
regions of Maharashtra due to the above
mentioned factors.
Cost of Cultivation of Soyabean

The cost of cultivation of soyabean crop
in Maharashtra was evaluated using various
cost concepts furnished in the reports of
Commission for Agricultural Costs and Prices
(CACP), and these estimates encompassing
the period between 1996-97 and 2007-08 are
provided in Table 3. A breakup with respect to

Table 3: Cost of cultivation of soyabean based on various cost concepts: Maharashtra
(` ha-1)

Year A1 A2 A2 + FL B1 B2 C1 C2
1996-97 5250.00 5250.00 - 5960.47 7397.90 6449.80 7887.23
1997-98 5644.34 5644.34 6227.52 6079.23 7698.39 6662.41 8281.57
1998-99 6194.72 6194.72 7038.45 6656.17 8714.01 7499.90 9557.74
1999-00 7976.33 7976.33 9017.77 8649.18 10850.51 9690.62 11891.95
2000-01 8757.53 8757.53 9910.22 9394.24 11503.80 10546.93 12656.49
2001-02 9614.79 9614.79 10584.29 10258.16 12894.71 11227.66 13864.22
2002-03 9124.76 9124.76 9938.15 10382.06 12775.43 11195.44 13588.82
2003-04 9888.62 9888.62 10528.43 11020.86 13992.13 11660.68 14631.94
2004-05 11877.32 11877.32 12583.02 13183.82 15742.09 13889.53 16447.79
2005-06 10652.03 10652.03 11547.32 11621.53 13895.86 12516.83 14791.15
2006-07 12290.51 12290.51 13448.27 13316.92 16321.08 14474.68 17878.85
2007-08 12758.33 12766.11 13968.58 13713.91 18316.93 14916.38 19519.40

Share (%)
1996-97 66.56 66.56 - 75.57 93.80 81.78 100.00
1997-98 68.16 68.16 75.20 73.41 92.96 80.45 100.00
1998-99 64.81 64.81 73.64 69.64 91.17 78.47 100.00
1999-00 67.07 67.07 75.83 72.73 91.24 81.49 100.00
2000-01 69.19 69.19 78.30 74.22 90.89 83.33 100.00
2001-02 69.35 69.35 76.34 73.99 93.01 80.98 100.00
2002-03 67.15 67.15 73.13 76.40 94.01 82.39 100.00
2003-04 67.58 67.58 71.96 75.32 95.63 79.69 100.00
2004-05 72.21 72.21 76.50 80.16 95.71 84.45 100.00
2005-06 72.02 72.02 78.07 78.57 93.95 84.62 100.00
2006-07 68.74 68.74 75.22 74.48 91.29 80.96 100.00
2007-08 65.36 65.40 71.56 70.26 93.84 76.42 100.00
Source: Computations are based on figures obtained from various CACP Reports, Ministry of Agriculture, Government of India
Note: (i) Cost estimates for Maharashtra are not reported in CACP reports for Soyabean crop prior to 1996-97
(ii)  Cost A1 = All actual expenses in cash and kind incurred in production by owner
Cost A2 = Cost A1 + rent paid for leased in land,
Cost A2 + FL = Cost A2 + imputed value of family labour
Cost B1 = Cost A1 + interest on value of owned capital assets (excluding land)
Cost B2 = Cost B1 + rental value of owned land (net of land revenue) and rent paid for leased in land, =Cost C1 = Cost B1 + imputed value of family
labour
Cost C2 = Cost B2 + imputed value of family labour
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cost of cultivation of soyabean crop showing
estimates relating expenses incurred towards
labour, seed, fertilizer and manure, insecticides,
irrigation, interest on working capital, etc. for
the period between 1996-97 and 2007-08 is
brought out in Table 4.

The estimates presented in Table 3
revealed that the total cost of cultivation (C2)
of soyabean crop in the state of Maharashtra
has increased substantially from `7,887 per
hectare in 1996-97 to as much as ̀ 19,519 per
hectare in 2007-08, showing thereby 147 per
cent rise in the same during the last one decade.
The cost A2 shows by and large fluctuating
share in cost C2 for soyabean crop, which has
increased from 67 per cent in 1996-97 to 72 per
cent in 2005-06 with a decline in the same to 65
per cent in 2007-08.

Similarly, the share of cost A2+ FL in cost
C2 for soyabean crop is seen to have increased
from 75 per cent in 1997-98 to 78 per cent in
2005-06 with a fall to 72 per cent in 2007-08.
The fluctuation in share of cost A2 and cost
A2+ FL in cost C2 for soyabean crop is an
indication that there has been variations in

actual expenses in cash and kind incurred in
production and expenses towards imputed
value of family labour for soyabean crop during
the last one decade.

Interestingly, the share of cost B1 in cost
C2 has increased from 76 per cent in 1996-97 to
80 per cent in 2004-05 with a steep decline to
70 per cent in 2007-08. This is an indication of
the fact that the actual expenses in cash and
kind incurred and expenses incurred towards
interest on value of owned capital assets for
soyabean crop have remained unstable during
the period between 1996-97 and 2007-08. Even
the cost B2 has shown by and large fluctuating
share in cost C2, which has increased from 91
per cent in 1998-99 to 96 per cent in 2003-04
and declined to 91 per cent in 2006-07, and
again increased to 94 per cent in 2007-08.

Although the estimates presented in Table
4 have shown considerable rise in cost of
cultivation of soyabean crop in  Maharashtra
during the period between 1996-97 and 2007-
08, they do not reveal much regarding as to
which cost component actually led to rise in
cost of cultivation as various items of cost

Table 4: Break up of cost of cultivation (C2) for soyabean crop in Maharashtra
(`ha-1)

Year Labour Seed Fertilizer
manure

Insecticide Irrigation Interest on
working capital

Variable
cost

Fixed cost Total cost
Human Bullock Machine

1996-97 2153.77 867.33 186.31 1431.73 679.00 - - 150.90 5469.05 2418.18 7887.23
1997-98 2136.96 1208.06 375.56 1337.59 852.85 6.33 3.66 166.81 6087.83 2193.74 8281.57
1998-99 2390.18 1431.57 465.15 1391.08 835.47 96.13 - 180.18 6789.77 2767.97 9557.74
1999-00 3509.21 1440.54 1036.42 1196.73 1176.68 50.99 72.69 232.56 8715.82 3176.13 11891.95
2000-01 3815.04 1488.58 1122.22 1249.32 1494.91 43.07 128.24 255.90 9597.28 3059.21 12656.49
2001-02 2816.43 3056.48 1133.52 1378.21 1391.80 48.76 121.52 280.54 10227.26 3636.96 13864.22
2002-03 2695.28 2542.70 1237.44 1422.21 1213.69 111.60 53.66 264.48 9541.06 4047.76 13588.82
2003-04 2684.35 2658.81 1516.33 1595.63 1264.73 141.77 21.90 288.87 10172.39 4459.55 14631.94
2004-05 2884.84 4209.43 1568.88 1846.38 1166.87 125.33 72.70 349.02 12223.45 4224.34 16447.79
2005-06 3012.80 3382.69 1496.95 1612.91 1175.10 195.17 15.34 312.36 11203.27 3587.88 14791.15
2006-07 3421.31 4290.67 1773.25 1509.36 1512.58 206.90 7.14 361.36 13482.57 4396.28 17878.85
2007-08 3978.68 3917.71 1882.90 1641.48 1543.34 210.60 41.52 375.43 13591.66 5927.74 19519.40

Share in Cost C2 (%)
1996-97 27.31 11.00 2.36 18.15 8.61 0.00 0.00 1.91 69.34 30.66 100.00
1997-98 25.80 14.59 4.53 16.15 10.30 0.08 0.04 2.01 73.51 26.49 100.00
1998-99 25.01 14.98 4.87 14.55 8.74 1.01 0.00 1.89 71.04 28.96 100.00
1999-00 29.51 12.11 8.72 10.06 9.89 0.43 0.61 1.96 73.29 26.71 100.00
2000-01 30.14 11.76 8.87 9.87 11.81 0.34 1.01 2.02 75.83 24.17 100.00
2001-02 20.31 22.05 8.18 9.94 10.04 0.35 0.88 2.02 73.77 26.23 100.00
2002-03 19.83 18.71 9.11 10.47 8.93 0.82 0.39 1.95 70.21 29.79 100.00
2003-04 18.35 18.17 10.36 10.91 8.64 0.97 0.15 1.97 69.52 30.48 100.00
2004-05 17.54 25.59 9.54 11.23 7.09 0.76 0.44 2.12 74.32 25.68 100.00
2005-06 20.37 22.87 10.12 10.90 7.94 1.32 0.10 2.11 75.74 24.26 100.00
2006-07 19.14 24.00 9.92 8.44 8.46 1.16 0.04 2.02 75.41 24.59 100.00
2007-08 20.38 20.07 9.65 8.41 7.91 1.08 0.21 1.92 69.63 30.37 100.00
Source: Computations are based on various CACP Reports, Ministry of Agriculture, Government of India
Note: The cost estimates for Maharashtra are not reported in CACP reports for Soyabean crop prior to 1996-97
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show mixed trends in terms of their in Cost C2
during this period. However, an analysis
presented in Table 4 show that the total cost
of cultivation (C2) of `7,887 estimated for
soyabean crop in 1996-97 included 27.31, 11.00,
2.36, 18.15 and 1.91 per cent share on account
of expenses towards human labour, bullock
labour, machine labour,  seed and intrest on
working capital, respectively with a sum of
69.34 per cent share towards variable cost and
30.66 per cent share towards fixed cost.

After a span of a decade or so, the
composition of expenses with respect to
various items of cost changed significantly
and in 2007-08 the total cost of cultivation (C2)
of soyabean crop estimated at ̀ 19,519 in 2007-
08 encompassed a share of 20.38, 20.07, 9.65,
8.41, 7.91, 1.08, 0.22 and 1.92 per cent share on
account of expenses towards human labour,
bullock labour, machine labour, seed, fertilizer
and manure, insecticides, irrigation and
interest on working capital, respectively with
a sum of 69.63 per cent share towards variable
cost and remaining 30.37 per cent share towards
fixed cost.

The trend discernible from Table 4 clearly
show a steady increase in share of bullock and
machine labour expenses in total cost of
cultivation (C2) of soyabean crop during the
period between 1996-97 and 2007-08. In dismal
contrast, during the same period, the share of
expenses towards human labour, seed and to
some extent fertilizer and manure in total cost

of cultivation (C2) of soyabean crop has
declined. The shares with respect to expenses
towards irrigation and interest on working
capital in total cost of cultivation (C2) of
soyabean crop have not changed much during
the given last one decade. Further, the share
of variable and fixed cost in total cost of
cultivation (C2) of soyabean crop fluctuated
considerably during the period between 1996-
97 and 2007-08. The share of variable cost in
total cost of cultivation (C2) of soyabean crop
increased from 69 per cent in 1996-97 to 76 per
cent in 2000-01 with a subsequent decline in
the same to 70 per cent in 2007-08. Similarly,
the share of fixed cost in total cost of
cultivation (C2) of soyabean crop decreased
from 31 per cent in 1996-97 to 24 per cent in
2000-01 with a rise in the same to 30 per cent in
2007-08. In general, variable cost accounted
for 70-75 per cent share in total cost of
cultivation (C2) of soyabean crop during the
period between 1996-97 and 2007-08.
Profitability of Soyabean

The profitability involved in soyabean
crop cultivation in Maharashtra is also
evaluated using estimates furnished in CACP
reports. The estimates relating to yield level,
prices, value of main and by product, variable
and total cost, and gross and net returns for
soyabean crop in Maharashtra for the period
between 1996-97 and 2007-08 are presented in
Table 5.

As can be discerned from Table 5, the yield

Table 5: Profitability indicators of soyabean crop in Maharashtra
(`ha-1)

Year Yield
(qha-1)

Implicit Price
(`q-1)

MSP
(`q-1)

Value Main
Product

Value By
Product

Gross
eturns

Variable
Cost

Total
Cost

Returns over
Variable Cost

Net Returns

1996-97 9.24 856.23 700 8303.36 919.48 9222.84 5469.05 7887.23 3753.79 1335.61
1997-98 10.25 906.99 750 9296.63 416.37 9713 6087.83 8281.57 3625.17 1431.43
1998-99 13.62 876.53 795 11938.31 406.24 12344.55 6789.77 9557.74 5554.78 2786.81
1999-00 14.44 868.59 845 12542.51 662.82 13205.33 8715.82 11891.95 4489.51 1313.38
2000-01 15.78 792.22 865 12501.23 153.61 12654.84 9597.28 12656.49 3057.56 -1.65
2001-02 15.98 945.47 885 15108.64 707.55 15816.19 10227.26 13864.22 5588.93 1951.97
2002-03 12.99 1078.68 885 14012.00 345.38 14357.38 9541.06 13588.82 4816.32 768.56
2003-04 14.68 1185.58 930 17404.32 419.72 17824.04 10172.39 14631.94 7651.65 3192.1
2004-05 12.49 1199.54 1000 14982.24 364.28 15346.52 12223.45 16447.79 3123.07 -1101.27
2005-06 11.70 1133.89 1010 13266.46 376.79 13643.25 11203.27 14791.15 2439.98 -1147.9
2006-07 13.96 1254.16 1020 17508.04 513.39 18021.43 13482.57 17878.85 4538.86 142.58
2007-08 16.64 1617.26 1050 26911.25 696.61 27607.86 13591.66 19519.40 14016.2 8088.46
Source: Computations are based on figures obtained from various CACP Reports, Ministry of Agriculture,   Government of India
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level of soyabean crop in the state of
Maharashtra has increased from 9.24 quintal
per ha in 1996-97 to 16.64 quintal per ha in
2007-08. In view of rise in cost of cultivation
over time, the MSP for soyabean crop has
grown from `700 per quintal in 1996-97 to
`1,050 in 2007-08. Further, though the estimates
show that the total cost of cultivation for
soyabean crop in the state of Maharashtra has
grown significantly from ̀ 7,887 per hectare in
1996-97 to ̀ 19,519 per hectare in 2007-08, the
per hectare net returns for soyabean crop are
also seen to have increased substantially from
`1,336  in 1996-97 to `8,088 in 2007-08.
However, the period between 1996-97 and 2007-
08 also show several instances when there
have been negative net returns from soyabean
crop in the state of Maharashtra. The case in
point are the years 2000-01, 2004-05 and 2005-
06 when the cost of cultivation of soyabean
crop in Maharashtra exceeded the gross
returns, resulting in negative returns from this
crop during these years. The negative returns
from soyabean crop during years 2000-01, 2004-
05 and 2005-06 could be considered as a cause
of concern and may discourage farmers to
cultivate this important oilseed crop in the state
of Maharashtra.

In fact, during the entire period between
1996-97 and 2007-08, it is only in 2007-08 when
the net return from soyabean crop cultivation
in Maharashtra turned out to be reasonable.
The cost and return estimates clearly show
that it is only per hectare retunes over variable
cost that soyabean crop cultivation can be
considered as a profitable proposition in the
state of Maharashtra. There is, therefore, a

need to reduce costs and increase yield level
of soyabean crop in the state of Maharashtra.
This coupled with rise in MSP will induce the
farmers to cultivate this important oilseed crop
in the state of Maharashtra.
Losses of Soyabean Crop

The fluctuating profitability in soyabean
crop cultivation owing to rising cost is one
end of the problem, the other end being losses
of crop during various pre-and post harvest
operations. In one of the recent studies
conducted by Shah (2013), it has been
estimated that about 10-12 per cent of
soyabean crop production is lost during pre-
harvesting operations on account of various
pests, diseases and weeds (Table 6).

As reported by Shah (2013), the proportion
of soyabean crop production loss in relation
to actual production on account of various
pests, diseases and weeds varied from 10.31
for marginal category to 13.20 per cent for large
category. The proportion of soyabean crop
production loss in relation to normal production
varied from 9.35 for marginal category to 11.66
per cent for large category. The soyabean
production loss during harvest and post-
harvest operations such as threshing,
winnowing, transportations, handling and
storage operations was estimated at 3.66 kg
per quintal, which encompassed 1.13 kg in
harvesting, 0.50 kg in threshing, 0.36 kg in
winnowing, 0.46 kg in transportation, 0.63 kg
in handling, and 0.58 kg in storage operation
(Table 7)

The soyabean crop cultivators also
showed a decline in post harvest losses of
soyabean crop with the increase in land

Table 6: Magnitude of crop loss due to pests, disease and weed infestation in soyabean
-Maharashtra

(qacre -1)
Particulars Marginal Small Medium Large Total
Actual production with attack 5.43 5.60 5.92 6.06 5.81
Normal production without attack 5.99 6.21 6.61 6.86 6.49
Loss of output 0.56 0.61 0.69 0.80 0.68
Percentage loss over actual production 10.31 10.89 11.66 13.20 11.70
Percentage loss over normal production 9.35 9.82 10.44 11.66 10.48
Source: Shah (2013)
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holding size of farmers, which decreased from
6.73 kg for marginal category to as low as 1.72
kg for large category. The per acre post harvest
loss was estimated to be 21.26 kg for soyabean
crop, which also declined with the increase in
land holding size of farmers.
CONCLUSIONS

A critical analysis drawn from changes in
costs and profitability during the last one
decade based on CACP reports clearly showed
positive returns from soyabean crop in
Maharashtra only over variable cost. There
were several instances when soyabean crop
yielded negative retunes over total cost of
cultivation in Maharashtra. Therefore, in order
to boost cultivation of soyabean crop, there is
need to reduce cost and increase yield, aside
from raising MSP for this important oilseed
crop cultivated in Maharashtra. These
measures will certainly raise profitability in the
cultivation of soyabean crop. The fluctuating
profitability in soyabean crop cultivation
owing to rising cost is a matter of concern,
especially in view of the fact that a significant
proportion of total production of soyabean
crop is also lost during various pre-harvesting,
harvesting and post harvesting operations.
About 15 per cent of soyabean crop
production is lost during pre-and post harvest
operations. In order to curb pre-harvest losses,
there is need to provide proper guidance to
the farmers on pests and disease control
measures. It is to be noted that while prices of

various inputs, including weedicides,
insecticide and fungicide, have grown over
time, the returns are not seen to increase in
tandem. There is, therefore, a need to control
prices of inputs. Further, the minimization of
post-harvest losses will chiefly depend upon
adoption of scientific methods of various post-
harvest operations, aside from improvement
in marketing practices. The scientific methods
of harvesting, threshing, winnowing,
transportation and storage operations will
certainly lead to minimization of total post-
harvest losses. Development of technologies
and techniques suitable for both small scale
and large farmers will also reduce post-harvest
losses.
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ABSTRACT

Agriculture in Punjab has undergone a remarkable change as far as
mechanization was concerned in the post Green Revolution period. Nearly
all the machines and implements such as tractors, combines, electric and
diesel engine run tubewells, disc harrows, spray pumps, reapers, etc. have
increased exponentially in numbers, barring a few instances where the
growth in numbers dipped. As such the agriculture in Punjab is amongst
the most mechanized in the country. This was fallout of increasing instances
of labour shortages and mechanization seems to be one of the most viable
solutions. The mechanization has led to the timeliness of the farm operations
and a result both the production and productivity of agriculture on Punjab
farms has increased through time. At the same time this lead to an over
mechanization of agriculture in the state and resulted into squeeze of farm
profits. Over mechanization can be checked by resorting to custom-hiring
services which are readily available with a numbers of primary agricultural
cooperative societies to undertake various farm operations, but to achieve
this farm extension agencies have to acquaint the farm-operators about the
benefits of custom-hiring services.
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INTRODUCTION
With the introduction of agriculture

mankind entered upon a long period of
meanness, misery, and madness, from which
they are only now being freed by the
beneficent operations of the machine (Bertrand
Russell). As the natural progression followed
its own pace, so did the development of the
agriculture. Agriculture has undergone
significant developments since the time of the
earliest cultivation, namely in terms of
irrigation, crop rotation, fertilizers, pesticides

and mechanization. The rapid rise in
mechanization enabled the farming tasks to be
completed at a pace and speed on a scale
previously impossible. Along with the
machines used in various cultural operations,
the emergence of sound transport system
enabled the produce to be transported to far
off places, thus supplementing the growth of
mechanized agriculture and allowing for
economical long distance shipping of produce.

Intensive cultivation can only be realized
through the mechanization of the farms.
Agricultural mechanization not only removes
the drudgery and inhumane nature of the work
in agriculture, but also raises productivity and
employment through its positive relationship
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with cropping intensity and labor
intensiveness. Empirical evidence has time and
again demonstrated that there is a strong
correlation between the agricultural
mechanization and the agricultural productivity
(Singh et al., 2001). Mechanization of
agriculture has resulted in increased
production through higher input use efficiency
by ensuring timeliness and uniformity in
performing the critical farm operations. The net
human labor displacement in the agricultural
operations was non-significant and it was more
than compensated by increased demand for
human labor due to multiple cropping, greater
intensity of cultivation and higher yields.
Furthermore the demand for non-farm labor for
manufacture, servicing, distribution, repair and
maintenance as well as other complimentary
jobs substantially increased due to
mechanization (Verma, 2005).

Punjab agriculture which has undergone a
remarkable change after independence is now
the most mechanized one in India. It has been
transformed from subsistence farming which
was entirely dependent on animals for draft
power, to mechanized farming using mainly
inanimate power sources like tractors, diesel
engines, electric motors, etc. (Sharma et al.,
2005). The number of all types of farm machinery
in state grew exponentially overtime and this
large scale farm mechanization along with the
use of other complementary inputs has played
a significant role in rapid transformation of
agriculture in state. Punjab which occupies
only 1.53 per cent of the geographical area of
India produces around 22, 11 and 10 per cent
wheat, rice and of cotton respectively in the
country. Punjab has earned the rare distinction
of being called the Granary of India by
contributing around 40-75 per cent of wheat
and 35-40 per cent of rice to the national pool
for last two decades or so. The state of Punjab
has the highest irrigated area and cropping
intensity among all the states in the country.
With large scale farm mechanization which
ensured the variety of the operations to be
performed at optimum time, the cropping

intensity in state which was only 128.5 per cent
in the year 1965-66 increased to 167.0 per cent
in 1981-82 and to about 190 per cent during
2010-11. In Punjab there are 4.34 lakh tractors
along with 11.87 lakh tractor drawn implements
including costly one like threshers, straw
reapers and combine harvesters (Anonymous,
2012). In the back drop of above stated facts
the present study was undertaken to examine
mechanization scenario of agriculture in
Punjab.
DATA  AND  METHODOLOGY

The data regarding the number of
machines and implements in Punjab was
collected from secondary sources such as
Agriculture at a Glance published by
Department of Agriculture, Chandigarh. In
order to meet the objectives of the study, simple
average method and percentages were used
to interpret the results. To know the growth of
the farm machines and implements in the state
from 1970-71 to 2010-11, compound annual
growth rates (CAGR) were worked out as
following:
  Yt = ABt ; where
Yt= Number of machine/implement for the year

‘t’
t = Time variable (1, 2…n) for each period.
A = Constant
Log  transformation of the above function is:
Ln (Yt)= ln A + t (Ln B); Where
Ln (B = ln (1+r), and
r = [antilog (ln B) –1]
CAGR (per cent) = [antilog (ln B) –1] ×100

RESULTS  AND DISCUSSION
Intensive cultivation in Punjab had been

realized through the mechanization of the
farms. The number of all types of farm
machinery in the state grew exponentially over
time and as a result Punjab became the most
mechanized state in India. Keeping in view the
objectives, the results of present study are
presented and discussed in the following
sections:
Status of Farm Machinery and Implements

The mechanization of agriculture in Punjab
has undergone major changes in a period of
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last four decades. The Green Revolution led
to a tremendous increase in the farm outputs
and returns and thus generated an
environment suitable for investment in farm
machinery and implements. An increased
cropping intensity and commercialization
necessitated higher energy inputs for field
operations and post-harvest handling of
output.
Farm machinery

Major farm machinery in Punjab consists
of tractors, tube wells (electric and diesel) and
combines (self-propelled and tractor drawn).
These machines have played an important role
in the overall mechanization of the agriculture
in the state. The pattern of over time change in
the level of farm machinery in the state from
1970-71 to 2010-11 is provided in Table 1. The
density of the farm machines and implements
in terms of their availability per thousand
hectares of net sown area in the state is
provided in Table 2.
Tractors: Tractor is the most important and
widely used farm machine in a variety of
agricultural operations. Intensive agriculture
has been possible due the use of tractors and
they have increased the scale of agricultural
operations in terms of time, efficiency and
quality. Over a span of four decades Punjab
has witnessed a phenomenal rise in the number

of tractors. From being 0.22 lakh in 1970-71,
the total numbers of tractors rose by almost 20
times to 4.34 lakh in 2010-11. The highest
addition of tractors was observed during the
1980s, when the number of tractors rose from
1.1 lakh in 1980-81 to 2.65 lakh in 1990-91.

However, the magnitude of decadal growth
in the terms of percentage was observed to be
the highest during the initial decade of 1970s.
From 2000-01 to 2010-11, the number of tractor
witnessed the slowest growth of only 7.16 per
cent as compared to the growth in the earlier
decades. Also, from the Table 2 it is evident
that the availability of tractor per 000’ hectares
of net sown area is on the rise since the 1970-
71. The number of tractors in state during the
period from 1970-71 to 2010-11 increased at a
CAGR of 6.80 per cent, which was found to be
statistically significant statistically. As
compared to only six tractors per one thousand
hectares of net sown area available during the
year 1970-71, the availability of these by almost
16.5 times to 104 tractors per 000’ hectares of
net sown area in 2010-11. In contrast, the
availability of tractors per thousand hectares
of net sown area in the country was only 18.2.
The results clearly indicate that overtime the
pace of tractorization in the state had slowed
down significantly; reason being that the
number of tractors has almost reached a

Table 1:  Status of farm machinery in Punjab, 1970-71 to 2010-11
(Number)

Year Tractors Electric
tube wells

Diesel engine
tube wells

Self-propelled
combines

Tractor drawn
combines

1970-71 22345 97000 101000 10 10
1980-81 110000 323000 320000 80 110

(392.28) (232.99) (216.83) (700.00) (1000.00)
1990-91 265000 610000 200000 1900 3100

(140.91) (88.85) (-37.50) (2275.00) (2718.18)
2000-01 405000 765000 170000 5000 5200

(52.83) (25.41) (-15.00) (163.16) (67.74)
2010-11 434000 1141606 240000 8130 6056

(7.16) (49.23) (41.18) (62.60) (16.46)
CAGR (%) 6.80*** 5.99*** 0.46NS 17.29*** 17.17***

Source: Agriculture at a Glance, Various Issues, Department of Agriculture, Punjab
Figures in parentheses indicate the percentage change in farm machinery over the previous decade.
*** Significant at one per cent level.
NS: Non-significant.
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saturation level from both economic as well as
the operational point of view. With almost 4
million hectares of net sown area in the state,
it averages to be less than 10 hectares per
tractor. With animal power being totally
replaced by the tractors in the Punjab and non-
owners of farm machinery getting their work
done through the hiring in of tractor services,
in future only a marginal increase in the number
of tractors can be expected. However, due to
the replacement of the old tractors with the
newer ones, the sale of tractors is expected to
keep the same pace.
Tube wells: Irrigation forms the backbone of
agriculture and tube wells facilitate the spread
of these irrigation facilities over a large area.
Almost 98 per cent of the area in Punjab is
under assured irrigation. Apart from the
excellent canal network system in the state,
tubewells supply water on need basis to
almost three-fourth of the irrigational area in
the state. A farmer with a tube well no longer
has to compulsory wait for his turn for the
canal water supply and can accordingly plan
his schedule of farming activity. The tube wells
in the state run on both electricity and diesel.
Electric tube wells: Electric tube wells have,
over the time, gained an importance in the field
of agriculture in the state and now are the major
source of the irrigation. From merely 0.97 lakh
in 1970-71, the overall number of electric tube
wells has risen by almost 12 times to 11.42 lakh
in 2010-11. The highest number of tube wells
(3.77 lakh) were installed during the period from
2000-01 to 2010-11, the reason being free of

cost supply of electricity to the agricultural
sector since the late nineties. During the overall
study period from 1970-71 to 2010-11, electric
tube wells in the state increased at a significant
CAGR of 5.99 per cent. As compared to an
availability of almost 24 electric tube wells per
000’ hectares of net sown area in the state in
1970-71, their availability increased to almost
275 electric tube wells per 000’ hectares of net
sown area in the year 2010-11 (Table 2).
However, due to the recent problem of receding
water table because of over exploitation, the
state government is under pressure to lay
down strict norms for obtaining a tube well
connection thus, curbing the rampant
installation of electric tube wells in future.
Diesel engine run tube wells: The number of
diesel engine run tube wells in 1970-71 was
more than that of their electricity based
counterparts but over the time, diesel engine
tube wells have lost their popularity due to
the high operational costs involved in
comparison to the electric ones. Though the
diesel engine tube wells increased during the
period from 1970-71 to 1980-81, their number
declined from 3.2 lakhs in 1980-81 to 2.0 lakhs
in 1990-91 and to 1.70 lakhs in 2010-11. A perusal
of the Table 2 also confirms that the number of
diesel-engine run tube wells have declined
overtime and were replaced by electric ones.
From an availability of almost 79 diesel engine
run tube wells per 000’ hectares of net sown
area in the state during the year 1980-81, their
availability came down to almost 58 diesel
engine tube wells per 000’ hectares of net sown

Table 2: Availability of farm machinery per thousand hectares of net sown area in Punjab,
1970-71 to 2010-11
Year Net sown

area in 000’
hectares

Number of machines per 000' hectares of net sown area
Tractors Electric tube

wells
Diesel engine tube

wells
Self-propelled

combines
Tractor drawn

combines
1970-71 4053 5.513 23.933 24.92 0.002 0.002
1980-81 4191 26.247 79.694 78.954 0.02 0.027
1990-91 4218 62.826 150.506 49.346 0.469 0.765
2000-01 4250 95.294 188.749 41.944 1.234 1.283
2010-11 4158 104.38 274.56 57.52 1.96 1.46
Source: Statistical Abstract of Punjab, Various Issues and Agriculture at a Glance, Various Issues, Department of Agriculture,
Punjab
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area in the state during the year 2010-11.
Combines: Combine harvesters have emerged
as one of the most important labour saving
farm machines. The supply constraint of labor
during the peak agricultural season of
harvesting of wheat and paddy has been
adequately addressed by these machines.
There are two main models for combine
harvesters based on their working principle
that is, self-propelled and tractor mounted.
Punjab has witnessed steady growth of the
self-propelled combines, from merely 10 in
number during the year 1970-71, which rose to
1900 during the year 1990-91 and to 8130 in the
year 2010-11. As far as the comparison of both
the models of combines is concerned, the self-
propelled combines have a larger number as
compared to their tractor drawn counterparts.
Tractor drawn combines increased from a
number of only 10 in 1970-71 to 6056 in 2010-
11. The largest addition of these in terms of
number was observed during the 1980s. From
1970-71 to 2010-11, the number of self-propelled
and tractor drawn combines in the state
increased at a significant CAGR of 17.29 and
17.17 per cent, respectively. The perusal of
Table 2 indicates that the density of self-
propelled combines and tractor  drawn
combines per 000’ hectares of net sown area in
the state has increased from negligible in 1970-
71 to about 2 and 1.5 respectively in 2010-11.

The acute shortage of labour in Punjab during
the recent few years has led to a growing need
of combine based harvesting and most of the
farmers use these machines on custom hiring
basis.
Farm implements

In agriculture, for most of the work done
by tractors, the use of implements such as disc
harrow, seed cum fertilizer drill, spray pump,
tiller, cultivator, thresher, potato planter, maize
sheller, plankers, reaper, etc. is of  immense
significant. The mechanical power generated
by different machines becomes viable only
when coupled with a suitable implement. Thus,
the timeliness and effectiveness of various
agricultural operations require appropriate and
efficient use of both the farm machines as well
as the farm implements. The status of the
commonly used farm implements in the state
has been presented in the Table 3.

Majority of the implements in Punjab State
consists of disc harrows, seed cum fertilizers
drills, spray pumps, potato planters, threshers,
tillers, reapers, etc. Disc harrows and Tillers
are two of the widely used implements (along
with tractors) in the early agricultural operation
i.e. preparatory tillage. The number of disc
harrows and tillers increased rapidly during
1980s, almost in consonance with the increase
in the number of tractors, by 1038.71 and 421.98
per cent, respectively. But from 2000-01 to

Table 3: Status of farm implements in Punjab, 1970-71 to 2010-11
(Number)

Year Disc
harrows

Seed-cum-fertilizer
drills

Spray
pumps

Potato
planters

Threshers Maize
shellers

Tillers Reapers

1970-71 6200 16000 60000 310 76024 500 18200 10
1980-81 70600 45800 125355 800 245000 2000 95000 200

(1038.71) (186.25) (108.83) (158.07) (222.27) (300.00) (421.98) (1900.00)
1990-91 215000 100000 425000 1900 297000 1900 195000 3100

(204.53) (118.34) (239.04) (137.50) (21.22) (-5.00) -105.26 (1450.00)
2000-01 305000 195000 565000 2000 350000 3500 295000 4300

(41.86) (95.00) (32.94) (5.26) (17.85) (84.21) (51.28) (38.71)
2010-11 210000 166489 600000 5228 740000 1832 N.A N.A

(-31.15) (-14.62) (6.19) (161.40) (111.43) (-47.66) - -
CAGR (%) 6.73*** 5.96*** 6.51*** 7.24*** 5.30*** 1.75* 6.79*** 22.40***

Source: Agriculture at a Glance, Various Issues, Department of Agriculture, Punjab
Figures in parentheses indicate the percentage change in farm implements over the previous decade  .
*** and * significant at 1 and 10 per cent level.



273

2010-11, the number of disc harrows registered
a decline of 31.15 per cent. The repairability of
these implements and the high prices of cast
iron, coupled with the increasingly saturated
market of the agricultural machinery, especially
tractors, posed an impediment to the sale of
new implements. Overall during the study
period the number of disc harrows and tillers
in the state increased at a CAGR of 6.73 and
6.79 per cent, respectively.

The seed-cum-fertilizer drills and spray
pumps were of important use as far the sowing
and post sowing operations in the agriculture
were concerned. With the sowing operation
made more effective by the use of seed cum
fertilizer drills, it not only saved time but also
saved the haphazard application of fertilizer
and seeds as in the conventional method of
sowing. The use of these implements helped
in improving the productivity as well as the
profitability of the farmers. The number of seed
cum fertilizer drills increased from 16 thousand
in 1970-71 to 1.66 lakh in 2010-11 at a CAGR of
5.96 per cent, with the highest number addition
being made in decade of 1990s. However,
during the recent decade (2001-11) these
witnessed a decline of 14.62 per cent, because
of their easy availability on custom hiring
basis. Over the years, due to the frequent
incidence of insects, pests and infestation of
crops with weeds, the use of chemicals has
increased rapidly. The spray pumps help in
fast and effective spraying of the pesticides
and weedicides.  The number of spray pumps
increased from 0.60 lakh in 1970-71 to 6 lakh in
2010-11 at a CAGR of 6.51 per cent. The results
revealed that as compared to about 239 per
cent increase in the number of spray pumps in
the state during 1980-81 to 1990-91, the
increase during 1990-91 to 2000-01 and 2000-
01 to 2010-11 was only 33 and 6 per cent,
respectively.

The other implements namely potato
planters, threshers, maize shellers and reapers
followed the same pattern of growth that is,
relatively higher during the initial years. As
compared to 310 potato planters in the state in

1970-71, there were 5528 such implements in
2010-11. With the scarcity of labour looming
large over the agricultural operations, potato
planters have not only provided respite to the
farmers but also increased the timeliness of
the sowing operation of the succeeding crop.
The number of threshers in the state increased
from 0.76 lakh in 1970-71 to 7.4 lakh in 2010-11
at a CAGR of 5.30 per cent. Though, the
increase in their number was lower in 1990s
(21.22 per cent) and 2000s (17.85 per cent) as
compared to that of 222.27 per cent in 1970s.
During 2000s the number of threshers in the
state increased substantially by 111.43 per
cent. With the area under maize on a constant
decline in the state, the affect also trickled down
to the implements associated with the crop.
The number of maize shellers increased from
500 in 1970-71 to 2000 in 1980-81, but decreased
to 1832 in 2010-11. The overall number of maize
shellers in the state increased at a CAGR of
1.75 per cent from 1970-71 to 2010-11. The
number of reapers in the state increased from
10 in 1970-71 to 4300 in 2000-01 at a CAGR of
22.40 per cent. The highest number addition
(2900) of reapers was observed in 1980s
followed by an addition of 1200 reapers in
1990s. From the Table 3, it can be observed
that as compared to the initial decades, the
relative increase in the number of different type
of implements used in the various agricultural
operations across the state during recent
decades had slowed down, owing to different
factors such as high operational costs, prices
of complimentary services as well as due to
the saturated farm machinery market. However,
the role played by these implements was of
immense importance as far as the various
agricultural operations were concerned.
CONCLUSIONS

Punjab had 4.34, 11.42, and 2.40 lakh
tractors, electric tube wells and diesel engine
tube wells respectively. Besides, there were
8130 and 6056 self-propelled and tractor drawn
combines in 2010-2011, respectively. The
density of tractors per one thousand hectares
of net sown area in the state was observed to
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be 104.38. Similarly, in the case of electric tube
wells, diesel engine tube well, self-propelled
and tractor drawn combines the availability per
one thousand hectares of net sown area was
274.56, 57.52, 1.96 and 1.46, respectively.
Majority of implements in the Punjab State
consisted of disc harrows, seed cum fertilizers
drills, spray pumps, potato planters, threshers,
tillers and reapers etc. There were 2.10, 1.67,
7.40 and 6.0 lakh disc harrows, seed-cum-
fertilizer drills, threshers and spray pumps in
2010-11, respectively. Similarly, there were 5228
and 1832 potato planters and maize shellers,
respectively. Various type of farm machinery
grew exponentially over time. The
mechanization has led to the timeliness of the
agricultural operations due to an increased
efficiency of the associated farm operations.
The production and productivity of various
agricultural commodities are intertwined with
the mechanization of farms. Overall, the
agriculture in Punjab is amongst the most
mechanized in the country and with the
increasing instances of labor shortages,

mechanization seems to be the only answer
available.
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ABSTRACT

The study has exclusively analyzed the major determinants of food inflation
in India by using the monthly data from January 2006 to December 2013.
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inflation significantly. The Error Correction Model was also used to
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INTRODUCTION
Last decade witnessed a rapid and

substantial rise in the prices of food and
energy which posed a complex challenges for
the policy makers at world level in general and
in South Asia in particular, where the food
inflation crossed the headline inflation for the
past few years (Mitchell, 2008, Abdullah and
Kalim, 2012 and Shrestha and Chaudhary,
2012). The persistently high food inflation in
India over the past few years has also become
a major concern for the policy makers as they
seem unable to control price rise of food
articles. The inflationary pressure has mainly
come from the rise in the prices of fruits and

vegetables and protein based products such
as milk, eggs, meat, fish, etc. The available
literature suggests that there are no perpetual
drivers of food inflation. It has been rather
noticed that the drivers have been changing
over time, the influence of one declines and
some new source of price pressure emerges
(Subbarao, 2011). The classical economists led
by Irving Fisher explained that prices always
change in proportion to change in the quantity
of money. Since then, many economists have
applied this hypothesis to agricultural prices
and confirmed that monetary variables have
real impact on the agricultural prices (Schuh
1974, Frankel, 1986, Saghaian et. al., 2002a and
2002b, Siddique and Hye, 2010a and 2010b,
Khundrakpam and Das, 2011 and Akinbobola,
2012). In addition, some recently emerged
studies in Indian context revealed that food
inflation is a very intricate phenomenon which
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is caused by several factors as for example
Sthanumoorthy (2008) analyzed that food
products (manufactured) were the leading
factors responsible for soaring food prices due
to the high import of edible oil during 2006-07.
Similarly, Chand (2010) attributed the rise of
food inflation to drought, resulting in slow
growth of production of food items and higher
cost of the production. While Kumar et al.
(2010) argued that soaring food inflation in
India is caused by various structural and
contingent factors such as declining per capita
food availability, rising gap between per capita
income, the resultant rise in demand for food
products, etc. However, the present
inflationary boom in food items occurred due
to the shift in demand from low value
commodity to vitamin-based products.
Furthermore, various studies also suggest that
long run food inflation is caused by increase
in income of the people and shift of demand
from low priced agricultural commodities to
high priced dietary agricultural commodities
(Nair and Eapen, 2012, Bandara, 2013 and
Gulati and Saini, 2013). In addition, Mohanty
(2014) claimed that food inflation is a supply
side phenomenon and has occurred because
the prices of various inputs have gone up due
to increase in cost of fuel and fertilizers caused
by high international oil prices combined with
exchange rate depreciation. Another
determinant of food inflation in India is the
rise in international food prices which have
been transmitted in varying degrees from
international to local markets (Rajmal and
Misra, 2009).

In a developing country like India, food
price inflation is least tolerated as an average
household spend about 60 percent of
expenditure on food (NSSO, 2001) and around
68 percent of poor lived on less than US$ 2 per
day during 2010 (World Bank, 2014). These
poor households cannot easily hedge much
against inflation especially in food items. Thus,
food price increase results in malnutrition and
therefore, productivity losses (Alderman,
2005). Hence, to determine the factors behind

persistent food inflation is of great interest to
the policy makers. Moreover, little empirical
research has been done in India to study both
demand and supply side factors influencing
food inflation together. It is in this context that
an attempt has been made to study the major
determinants of food inflation in India by using
the monthly data from January 2006 to
December 2013 and employing Johansen’s
cointegration approach. The study is
organized into four sections. Following this
introductory part, second section outlines the
sources of data and methodology used in the
study. The results and discussion part
presented in the section three describes the
major determinants of food inflation. Finally,
section four concludes the study with major
policy suggestions.
METHODOLOGY
Model Specification

The specification of the model is assumed
with the help of domestic as well as cross-
countries evidences on food inflation which
incorporate both demand and supply side
factors.  The major variables influencing the
food inflation are specified as follows:

FI = f (CO, WFP, RF, MS, CR, NEER)
Where,

FI = Food price index
CO = Oil price index
WFP = World food price index
RF = Rainfall
MS = Broad money (M3)
CR = Interest rate on the short term

loan
NEER = Nominal effective exchange rate
The monthly data of the variables were

studied for the period of 2006 to 2013. The
data regarding food price index and oil price
index were collected from Office of Economic
Advisor, Ministry of Commerce and Industry,
Government of India. The world food price
index data is culled from official website of FAO.
While monthly rainfall data (millimeter) were
compiled from Indian Meteorological
Department. The data on broad money
(`billion), interest rate and exchange rate is
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culled from Handbook of Statistics on the
Indian Economy published by Reserve Bank
of India. The analytical approaches used in
the analysis are described as under:
Unit Root Test

An implicit assumption of the Johansen’s
cointegration is that the variables must be
integrated on the same order. In this study,
Augmented Dickey Fuller test proposed by
Dickey and Fuller (1979 and 1981) was applied
to check the order of integration by using
following model.
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Where,
        Yt  = Yt  - Yt-1

0   is the constant or drift
t  is the time or trend variable

t  is the white error term
Where t  is a pure white noise error term

and  Yt-1 = (Yt-1 - Yt-2),  Yt-2 =  (Yt-2 - Yt-3),
etc. The number of lagged difference terms to
be included is often determined empirically, the
idea being to include the enough lag terms so
that the error term was serially uncorrelated to
obtain an unbiased estimate of  , the
coefficient of lagged Yt-1.
Johansen Cointegration Test

Variables are said to be cointegrated if they
move together in the long-run. In this study,
Johansen cointegration method proposed by
Johansen and Jesulis (1988 and 1990) was
applied in order to comprehend the long run
relationship among the concerned variables.
The Trace Test and Maximum Eigen Value Test
were also applied for indicating the number of
cointegrating vectors. The Equation (ii)
represents the Vector Error Correction Model
derived from the general Vector Autoregressive
Model (VAR).
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Where  Yt  is  a  p-dimensional  process,
while   and the s̀i  are  p p parameter
matrices.  µt  contains  deterministic  terms  such
as  a  constant,  a linear  trend  and seasonal

dummies  and    contains  the  parameters
associated  with  µt,  while t  is  a p-
dimensional  vector   of  white  noise
components. The coefficients matrices pt
describes the long run dynamics of the vector
Yt-p. Coefficient matrix i which captures the
short run impact is described as under in the
form of Error correction model.
Error Correction Model (ECM)

Error correction is also applied to determine
short relationships among the concerned
variables. The following ECM representation
is specified for this study
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Where,   is the constant representing a
linear trend,   denotes the first difference, t is
random error and ECTt-i is the error correction
term which is derived from the long run
cointegrating equation. The significance of the
ECTt-1 term coefficient ( ), confirms that there
exists short run relationship among the
variables. The value of coefficient ( ) explains
the speed of adjustment towards the long run
equilibrium.
RESULTS  AND  DISCUSSION

The data presented in Table 1 exhibit the
descriptive statistics of the variables
considered as the majors determinants of food
inflation in India. The descriptive statistics of
data measured by the coefficient of variation
show that among all the variables, variation
was highest in rainfall followed by call rate,
crude oil index and money supply.
Interestingly, fluctuation in domestic food
price was much more than that of world food
index.
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alternative hypotheses at level.  While at first
difference, all the null hypotheses were rejected
as the absolute values of all the test statistics
were greater than their critical values at 5 per
cent level of significance. Thus, all the
alternative hypotheses (there is no unit root)
were accepted which means that all variables
are integrated at first difference.
Johansen Cointegration Tests

The cointegration test was sensitive to the
lag length criteria. One lag length was used as
suggested by various lags length criteria such
as Akaike, Schwarz and Hannan-Quinn
information criteria. The Johansen method
suggests two tests, trace test and maximum
Eigen value test to determine the number of
cointegrating vectors. Both the tests indicate
one cointegrating equation at 5 percent
significance level as first null hypothesis, r=0
is rejected and alternative hypothesis, r81 was
accepted since absolute value of trace and
maximum eigen value test is more than their
critical values. All other null hypotheses are
accepted at 5 per cent level of significance as
absolute values of trace and maximum eigen
value tests are less than the critical values
(Table 3).

Table 1: Descriptive statistics of raw data
(n=96)

Variables Mean SD CV Maximum Minimum
Food index 165.24 42.16 25.51 258.30 105.01
Crude Oil Index 212.35 83.60 39.37 385.40 101.90
Call Rate (%) 3.28 2.04 62.19 7.10 0.01

Money Supply
(`billion)

55306 19662 35.55 93590 25228

Exchange rate 90.68 9.85 10.86 106.29 67.42

World food
index

186.54 35.17 18.85 240.21 122.09

Rainfall  (mm) 97.48 101.98 104.62 375.23 1.70
SD: Standard deviation and CV: Coefficient of variation

Table 3: Johanse n Cointe gration Te st
results- Trace Test and Maximum Eigen
value test

Cointegrating equations Statistics C.V. p-value
H0 H1 (5%)

Trace test
r = 0* r 8 1 140.11 125.62 0.00
r 71 r 8 2 85.86 95.75 0.20
r 72 r 8 3 55.19 69.82 0.41
r 7 3 r 8 4 29.93 47.86 0.72
r 74 r 8 5 16.01 29.80 0.71
r 7 5 r 8 6 6.71 15.49 0.61
r 7 6 r = 7 0.22 3.84 0.64
Maximum Eigen value test
r = 0* r 8 1 54.25 46.23 0.01
r 7 1 r 8 2 30.67 40.08 0.38
r 7 2 r 8 3 25.26 33.88 0.37
r 7 3 r 8 4 13.92 27.58 0.83
r 7 4 r 8 5 9.30 21.13 0.81
r 7 5 r 8 6 6.50 14.26 0.55
r 7 6 r = 7 0.22 3.84 0.64
 * Indicate the rejection of  H0

 at 5 per cent level of significance

Table 2: Augmented Dickey-Fuller (ADF)
Test results at level and first difference
Variables t-statistics CV

(5%)
r-value Remarks

At Level
Food Index -1.24 -3.46 0.89 NS
Crude Oil Index -2.64 -3.46 0.26 NS
Call Rate -1.82 -1.94 0.06 NS
Money Supply -0.85 -3.46 0.95 NS
Exchange Rate 0.52 -2.89 0.98 NS
World Food  index -1.21 -3.43 0.90 NS
Rainfall -1.58 -1.94 0.06 NS

After 1st Difference
W Food Index -8.11 -3.46 0.00 S
WCrude Oil Index -9.54 -3.46 0.00 S
WCall Rate -13.32 -1.94 0.00 S
WMoney Supply -9.80 -3.46 0.00 S
WExchange Rate -8.04 -2.89 0.00 S
WWorld Food index -4.87 -3.46 0.00 S
WRainfall -6.14 -1.94 0.00 S
NS: Non-stationary
S: Stationary

The rainfall has highest fluctuation due to
its seasonal nature. Thus, baring the exchange
rate and world food index, all other variables
has highest variability.
Augmented Dicky Fuller (ADF) Test

The ADF test results reported in the Table
2 show that all the variables at their respective
levels are non-stationary at 5 per cent level of
significance. The number of augmenting lags
(p’s) are determined by using Schwartz
Bayesian information criterion. From the
results,  all the null hypotheses were accepted
(unit root) for all variables as the absolute
values of the test statistics were less than their
respective critical values and reject the
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Long-run Model Estimates
The results of the long run model were

presented in the Table 4. The long run
relationship is impact of exchange rate, world
food prices, money supply, interest rate, crude
oil and rainfall on food prices. The sign of the
coefficients in the long run model are as per a
priori expectation and significant at 5 percent
level of significance. The long-run model
shows that exchange rate, oil prices, money
supply and rainfall were positively related to
food prices, while world food prices, rainfall
and interest rate are negatively related to food
prices. The coefficient of oil prices was
positively related which shows that oil prices
have real impact on food inflation. The
coefficient of oil prices indicates that in the
long run one percent increase in oil prices lead
to 25 percent increase in food prices.

in the long run, world food prices have no
impact on the domestic food prices. The
international food prices tend to get transmitted
from the international market to the domestic
market via open trade. When food prices rise
in the international market, the countries that
were net exporter of food items benefit from
improved terms of trade. On the other hand,
the countries that are net importer of food
items, however, face the challenges of meeting
consumption demand. Rainfall is negatively
related with food inflation, which ensures that
decrease in the amount of rainfall increase the
prices of food and agricultural products. The
coefficient of the rainfall in the long run model
equation explains that one percent decrease
in the amount of rainfall lead to seven percent
increase in price of food articles in the long
run in India. The overall long run equation
demonstrates that except the world food prices,
all the variables have real impact on the food
prices.
Error Correction Model (ECM) Estimates

The results of the error correction model
are reported in Table 5. The error correction
term of short run model was also statistically
significant with a negative sign. It is another
proof that long run relationship exists among
the variables used in the study. The negative
value of coefficient of ECTt-1 (-0.17) indicates
very high speed of convergence towards long
run equilibrium. The estimated value of ECTt–1

Table 4: Long-run relationship of variables
with food inflation
Variables Coefficients t-statistic r-value
Food Index 1.00
Crude Oil Index -0.26** -3.01 0.003
Money Supply -0.72** -1.92 0.005
Call Rate 0.06** -6.75 0.00
Exchange Rate -0.53** -1.92 0.005
World Food 0.34NS 2.74 0.06
Rainfall 0.07** -7.56 0.00
Constant 5.11
** Significant statistically
NS: Non-significant

The study also support that the monetary
instruments have real impact on the food
prices. The long run model explains that one
per cent decrease in call rate leads to six percent
increase in food prices. Similarly, one percent
increase in money supply leads to 72 percent
increase in food prices. The coefficient of
exchange rate was also positively related and
explains that in the long run, one percent
depreciation in exchange rate leads to 51
percent increase in food inflation.

The coefficient of world food prices was
negatively related with food inflation and was
non-significant statistically, which means that

Table 5: Error correction model estimates
(Short run causality)
Variable Coefficients t-statistic r-value
C 0.01** 3.31 0.0014
D(CO) 0.02** 0.02 0.0075
D(M3) -0.15NS -0.84 0.4036
D(LCR) 0.00NS 0.22 0.8232
D(TNEER) -0.15NS -1.51 0.1355
D(WFPI) 0.04NS 0. 06 0.0070
D(RF) 0.00NS 0.30 0.7671
ECTt-1 -0.18** -3.53 0.11
R2 0.1756 D-W Test value 1.6775
F-statistcs 2.6482 Prob (F-statistcs) 0.0157
** significant s of the coefficient at 5 percent critical level
NS: Non-significant
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indicates the speed of adjustment to long-run
equilibrium in response to disequilibrium,
which was due to short-run shocks of the
previous period. Since we have monthly data,
it takes almost 17 months to restore complete
equilibrium. Empirical results of the study
reveal that crude oil and world food prices have
positive relation with food price inflation and
both were statistically significant in the short
run.

In the short run, with increase in demand
for food (cereals) at international level, the
international prices also increase which
adversely affect the prices of domestic food
prices. While in the long run the coefficient of
world food prices is not statistically significant
due to its volatility nature. the money supply,
interest rate and exchange rate have no impact
in the short run, while in the long run these
were major driving force to food inflation. The
results are in conformity with an earlier study
of the RBI in  the case of three variables namely
interest rate, exchange rate, and money supply.
The study shows that all the three variable
caused the food prices in the long run but in
the short run, the food inflation is free from
monetary phenomenon (Khundrakpam and
Das, 2011). Rainfall is also positively related
with food prices in the short run but is not
significant.
CONCLUSIONS AND POLICY
SUGGESTIONS

The r ising food inflation is global
phenomena. It acts as a strong hidden tax for
the poor masses. The above analysis shows
that food inflation as a major structural and
policy issue. Based on result, the study
concluded that food inflation in India is a very
complex phenomenon that is caused by
various factors such as demand and supply
as well cost push factors. The relative change
in agricultural prices determines the income of
the farmers, their investment decisions and the
productivity in this sector. Thus,
understanding the factors that influence food
and agricultural prices is fundamental for the
design of policies aimed that the sustainable

growth in this sector and the rest of the
economy. The study suggests the following
few recommendations based on the empirical
results.
1. Over the past few years, demand for

protein based fruit and vegetables have
increased manifolds, resulting in sharp
increase in their prices. Several studies in
Indian context (Suryanarayana and Gopal,
2011 and Fatehpuria, 2013) have shown
that about 30 per cent of the fruits and
vegetables go waste as post harvest
losses due to their highly perishable
nature. Therefore, the government should
invest in post harvest cold chain facilities
and develop cold storages and improve
the infrastructure of agricultural markets
so that losses be avoided which will
ultimately help to reduce the prices.
Further, creation of artificial leakages due
to speculative hoarding by the middlemen
needs to be checked.  Agricultural
production can be boosted by investing
in R&D for better quality seeds.

2. Indian agriculture is heavily dependent
upon the monsoon, as coefficient of the
rainfall is also significant in this study,
and explains that rainfall has long run real
impact upon the food inflation. To reduce
the dependency on monsoon, particularly
in rain fed areas, the study suggests that
investments should be made for rainwater
harvesting. The rainwater harvesting
generally involves creation of structures
such as check-dams, ponds and
percolation tanks at a planned set of places
along the ûow path. The use of micro-
irrigation methods such as drip irrigation
and sprinkler irrigation need to be further
promoted in water deficient areas.

3. In order to reduce the dependency on
import of oil, government should
encourage the use of bio-fuels. Although
increasing demand of biofuel will increase
the prices of food items but comparatively
lesser than the crude oil.

4. Monetary policy has a limited role,
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although the money supply is a chief
determinant of food inflation. Rising food
prices pose a serious challenge to
monetary policy. On the one hand,
tightening monetary policy would be
ineffective in the face of an exogenous
shock. On the other hand, loosening
monetary policy, driven by the need to
manage capital inflows and real exchange
rate appreciation, would exacerbate the
situation. The government should focus
towards the trade policy by easing import
restrictions on food items, but if global
prices remain high and volatile, well
designed policy interventions to protect
the poor would still be needed.
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ABSTRACT

The present study has examined the trends in the growth of the crop sector
at the national and state levels. The data on important variables like area,
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INTRODUCTION
The Indian economy has undergone

structural changes over time with the
anticipated decline in the share of agriculture
in the GDP. Despite a fall in its share from 55.1
per cent in 1950-51 to 13.7 per cent in 2012-13,
the importance of agriculture has not
diminished for two major reasons. First, the
country achieved self-sufficiency in food
production at the macro level, but still is a
food deficit country facing massive challenges

of high prevalence of malnourished children
and high incidence of rural poverty. The
pressure on agriculture to produce more and
raise farmer’s income is high. Second, the
dependence of the rural workforce on
agriculture for employment has not declined
in proportion to the sectorial contribution to
GDP. This has resulted in widening the income
disparity between the agricultural and non-
agricultural sectors (Chand and Chauhan,
1999). The experiences of developed countries
show that transfer of labour force from
agriculture to non-agriculture; in particular the
sector took place. This had brought enhanced
productivity growth in agriculture and hence,
higher income (Gollin et al., 2002). However,
India’s manufacturing sector witnessed
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volatile growth and its share in GDP has almost
remained constant at 15 per cent for the last
three decades. Further, given the fact that the
current economic growth pattern is driven by
the service sector, labour absorption outside
agriculture will be slow until rural education
improves dramatically in the near future.

Maharashtra, which occupies relatively
better position in the country in terms of its
contribution to the total production of different
commodities at all-India level, regional
differences in agricultural development has
remained a subject of concern for policy-
makers and administrators.  The State is
economically among the most developed states
in the country. But it is not counted among the
advanced states in India in terms of agricultural
development. Though agricultural
performance improved during the last five
decades, its progress showed wide
fluctuations.

The important characteristics of state
agriculture are instability in crop production
and significant regional variations. The recent
farmers’ suicides in Vidarbha and Marathawada
regions have once again highlighted the
regional disparity in Maharashtra. The social
dimensions of growth pattern also remain a
major concern. In recent years problems in the
agricultural sector are further compounded by
rapid climatic variability. An enhanced
agricultural growth should be more inclusive,
encompassing marginal and small farmers,
social groups and regions/districts left out by
the growth process and policies that have not
been favourable to them.

The agriculture sector in Maharashtra was
expected to show a negative growth of 9.1 per
cent as per the economic survey for 2011-12.
Though the state was about to achieve the
five year plan target of 4 per cent growth in
this sector, the year wise performance of this
sector depicted a different scenario. The GSDP
as per advance estimates was expected to grow
at 8.5 per cent during 2011-12 as against 11.3
per cent during the previous year. The
production of food grains in 2011-12 was

expected to register a decrease of 23 per cent
with the production of 118.09 lakh metric
tonnes as against 154.19 lakh metric tonnes
during the previous year.  The production of
oil seed and cotton (lint) are also expected to
decrease by eight per cent and 15 per cent
respectively. Under this backdrop, the paper
attempts to analyse the performance of major
crops in Maharashtra. More specically the
objectives of the study were:
i. to study the change in area and output of

major agricultural crops,
ii. to study growth performance of major

agricultural crops and
iii. to study the crop output growth.

METHODOLOGY
The study is based on secondary data

compiled from various published source. Data
were collected from the Directorate of
Economics and Statistics (DES), Ministry of
Agriculture, Government of India,Ministry of
Statistics and Programme Implementation,
Statistics and Programme Implementation
Central Statistical Office and the website of
India Stat. For the study at national level data
were collected for 13 crops for 32 years period
(1981-82 to 2012-13). The study period divided
into three phases to identify the performance
of selected agricultural crops. As such Period-
I , Period II and overall period represented 1997-
98 to 2012-13, 1981-82 to 1996-97 and  1981-82
to 2012-13 respectively. The data for
Maharashtra were collected for 13 crops for 20
years from 1993-94 to 2012-13. The study period
divided into three phases as such Phase-I,
Phase- II and over phase represented 1993-94
to 2002-03,  2003-04 to 2012-13 and 1993-94 to
2012-13 periods, respectively.The change in
area and output of major agricultural crops was
analysed by taking the share of triennium
ending (TE) in three different phases.

The performance of different crops was
examined by estimating compound growth
rates of area, production and yield for different
periods. The growth rate was estimated using
exponential trend model.

Y= a b t
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where, Y is area / production / yield, ‘a’ is
intercept, ‘b’ is regression coefficient and ‘t’ is
time variable.From the estimated function the
compound growth rate was worked out by

100)]1blog(Anti[)r(CGR 
 CGR(r)= Compound growth rate
The growth performance of the crop sector

is influenced by several factors such as use of
physical inputs by farmers, markets, irrigation,
credit availability, weather conditions and
government policies. It is difficult to analyse
the effect of all the variables in a simple
framework because these variables affect crop
output through various mechanisms. The
rationale for the inclusion of rainfall in the
production function is that a significant
proportion of cultivated area depends on
rainfall and it’s variation affects crop output
substantially. Similarly, as the net cultivated
area remains more or less constant over time,
the ratio of gross cropped area to net cropped
area (cropping intensity) is taken as proxy for
land. The gross irrigated area represents use
of water from all sources of irrigation for crop
production.

The crop output growth examines the
determinants of aggregate growth of crop
output at the national level and state level
through the Cobb-Douglas production
function as\

4321 bbbb GCACIRaFY 
Transforming into logarithmic linear form-
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Where, Y is the aggregate crop output
value (at 1997-98 prices), ‘a’ is constant or
intercept term, ‘F’ is fertilizer consumption, ‘R’
is the rainfall, ‘CI’ is cropping intensity and
‘GCA’ is the gross cropped area.
RESULTS  AND DISCUSSION

The cropping pattern in India has
undergone significant changes over time. As
the cultivated area remains more or less
constant, the increased demand for food
because of increase in population and

urbanization puts agricultural land under stress
resulting in crop intensification and
substitution of food crops with commercial
crops.

In fact, it is striking to observe that area
under food grains in total area declined by 7.92
per cent mainly due to fall in area under coarse
cereals by 9.92 per cent between triennium
ending (TE) 1983-84 and TE 2012-13 (Table 1).
Wheat has gained importance with area
allocation of only 13.30 per cent in TE 1983-84,
and it steadily increased to 15.25 per cent in
TE 2012-13. An area under rice remained more
or less constant during the period under study.
Interestingly, area lost by food grains was used
for the cultivation of non-food grain crops to
the extent of 6.48 per cent, between TE 1983-
84 and TE 2012-13.

It is quite understandable from the above
discussion that commercial crops are taking
the lead in terms of area share. However, it
would be interesting to analyse the
contribution of different crops in total value
of output. Besides, the level of physical
output, this will also capture the price of

Table 1 : S hare o f are a unde r major
agricultural crop in India
Crop  TE

1983-84
 TE

1997-98
 TE

2012-13
Wheat 13.30 13.69 15.25
Rice 22.73 22.88 22.22
Coarse cereals 23.55 16.54 13.63
Gram 4.24 3.80 4.46
Tur/Arhar 1.73 1.82 2.10
Total food grains 65.55 42.20 57.67
Sugar 1.83 2.16 2.56
Cotton 4.47 4.77 6.07
Jute 0.44 0.45 0.40
Soybean 0.39 2.90 5.24
Groundnut 4.19 3.92 2.72
Sunflower 0.27 1.02 0.43
Rapeseed and mustard 2.29 3.55 3.28
Safflower 0.45 0.35 0.12
Total non-food grains 14.33 19.12 20.81
Other 20.13 38.68 21.52
Gross cropped area 100.00

(176350)
100.00

(188990)
100.00

(194423)
Figures in parentheses indicate the share in area, ('000 Ha)
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various crops in the country. The contribution
of rice declined marginally from 23.62 per cent
in TE 1983-74 to 19.98 per cent in TE 2012-13
(Table 2).

The share of cotton and soybean
increased considerably from 11.83  to 24.61 per
cent and 0.37 to 4.42 per cent respectively
during the same period. The widespread
cultivation of Bt cotton was the major reason
for the rise in production of cotton. It was
found that productivity and profit from Bt
cotton cultivation was substantially higher
than the conventional hybrid cotton varieties
(Naik et al., 2005).

Growth Performance of Agricultural Major
Crops at National level

It is well documented in the literature that
growth in area was the major source of
production growth until early 1960s (Bhalla
and Singh, 2001 and Vaidyanathan, 1992).
Along with technology, new institutional
structures enabled the farmers to adopt
improved methods of cultivation. The major
changes included provision of better irrigation
facilities, government procurement system,
guaranteed support price and input subsidies.
It is interesting to observe a relative higher
growth in area, production of all major crops
during Period-I (1981-82 to 1996-97).

As evident from the Table 3, wheat
production registered compound annual
growth of 3.57 per cent during the Period-I.
Both yield and area contributed to higher
growth in production. In the period I soybean
has the lead in area and production with 16.37
per cent and 19.83 per cent respectively.
However, during the Period-II (1997-98 to 2012-
13) only the area of wheat, gram and cotton
increase in small proportion. The area under
wheat, gram and cotton increased from 0.70 to
0.80 per cent, -0.64 to 1.92 per cent and 0.70 to
2.09 per cent respectively. During the overall
period (1981-82 to 2012-13) in yield cotton has
lead with 3.41 per cent growth followed by
coarse cereal with 2.56 per cent growth,
rapeseed and mustard with 2.04 per cent
growth.

Further, crop productivity has to be
improved through better soil and water
management, profitable crop rotation,
innovative marketing and investment in farm
education and rural infrastructure. Among
these factors, the former two are essential in
ensuring sustainability of agricultural
production through effective maintenance of
soil fertility and controlling pests and diseases.
The latter factors are important in making
agriculture profitable through efficient
marketing, access to and adoption of new
technologies and providing incentives for
making on-farm investment.

Table 2: Share in value of output under
major agricultural crop in India

(At 1997-98 prices)
Crop  TE

1983-84
 TE

1997-98
 TE

2012-13
Wheat 22.74 23.85 22.04
Rice 23.62 23.57 19.98
Coarse Cereals 11.84 7.95 7.09
Gram 4.24 3.21 3.17
Tur/Arhar 2.17 1.45 1.21
Total Food grains 64.62 60.03 53.49
Sugar 9.45 9.60 7.95
Cotton 11.83 13.72 24.61
Jute 3.85 3.72 2.78
Soybean 0.37 2.84 4.42
Groundnut 6.81 5.22 3.07
Sunflower 0.24 0.80 0.27
Rapeseed and Mustard 2.40 3.86 3.37
Safflower 0.43 0.21 0.06
Total Non-Food grains 35.38 39.97 46.51
Gross cropped area 100.00

(93.98)
100.00

(141.02)
100.00

(212.28)
Figures in parentheses indicate the value  (` thousand crores)

Among the individual crops, wheat
accounted for the major share in the total value
of output. Overall, the analysis of the data
clearly indicates that there was broad-based
agricultural production in the 1980s but the
phenomenon of commercialization of
agricultural production seems it have gained
momentum since early 1990s.There is a definite
shift from food grains to non-food grains crops
whose share in both area andin value of output
has been increasing over time.
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Crop Output Growth at National Level
The coefficient of consumption of fertilizers

was positive and significant. This indicates
that growth in fertilizer consumption has a
positive effect on growth of crop output
because most of the ruling crop varieties and
hybrids are highly fertilizer intensive. The
coefficient of cropping intensity was positive
and significant .Overall, the regression results
indicate that enhanced capital formation, better
irrigation facilities, normal rainfall and improved
fertilizer consumption will increase the growth
of crop output in the country (Table 4).

Changes in Area and Output of Major
Agricultural Crops at State Level

It is observed that area under food grains
in total area increased by 4.11 per cent mainly
due to increase in area under coarse cereals
by 4.14 per cent between triennium ending (TE)
1995-96  and TE 2012-13 (Table 5). Wheat share
with area allocation of only 3.41 per cent in TE
1995-96, and it steadily decreased to 3.30 per
cent in TE 2012-13. An area under rice remained
more or less constant during the period under
study. Interestingly, area used for  the
cultivation of non-food grain crops was
increased to the extent of 4 per cent, between
TE 1995-96 and TE 2012-13 and the area loss
by the other crops (like fruits and vegetable)
was used for cultivation of food grain and non
food grain crops between TE 1995-96  and TE
2012-13.

However, it would be interesting to analyse
the contribution of different crops in total
value of output. Besides, the level of physical
output, this will also capture the producer price
of various crops in the state. While the
contribution of rice declined marginally from
8.03 per cent in TE 1995-96 to 3.88 per cent in
TE 2012-13 (Table 6).

Table 3: Compound annual growth rates of area, production and yield of major agricultural
crop in India
Crop 1981-82 to 1996-97 1997-98 to 2012-13 1981-82 to 2012-13

Area Production Yield Area Production Yield Area Production Yield
Wheat 0.70*** 3.57*** 2.84*** 0.80*** 1.99*** 1.18*** 0.82*** 2.54*** 1.70***

Rice 0.55*** 3.24*** 2.68*** -0.16NS 1.42*** 1.58*** 0.27*** 2.01*** 1.73***

Coarse
Cereals

-2.03*** 0.50NS 2.58*** -0.94** 2.35*** 3.32*** -1.53*** 0.99*** 2.56***

Gram -0.64NS 0.69NS 1.34*** 1.92*** 3.27*** 1.33*** 0.42* 1.57*** 1.14***

Tur /Arhar 1.12* 0.36NS -0.76* 1.05*** 1.55* 0.49NS 0.60*** 0.40** -0.20NS

Sugarcane 2.01*** 3.46*** 1.42*** 1.37*** 1.39** 0.02NS 1.60*** 2.18*** 0.56***

Cotton 0.70* 4.49*** 3.76*** 2.09*** 9.79*** 7.54*** 1.28*** 4.74*** 3.41***

Jute -0.45NS 1.79** 2.25*** -0.78** 0.71** 1.51*** 0.06NS 1.72*** 1.65***

Soybean 16.37*** 19.83*** 2.97*** 4.30*** 6.04*** 1.66** 9.12*** 11.16*** 1.87**

Groundnut 0.78NS 2.04** 1.24** -2.01* -0.56NS 1.48NS -1.12** -0.14NS 1.10**

Sunflower 12.74*** 15.05*** 2.04** -2.84* -0.90NS 1.99*** 2.12** 3.47*** 1.32***

Rapeseed and
Mustard

4.29*** 7.85*** 3.41*** 0.60* 3.44*** 2.81*** 1.46*** 3.53*** 2.04***

Safflower -1.39* -0.73NS 0.67NS -5.48** -1.89* 3.80** -4.65* -3.97** 0.71*

*, **, *** significant at 10, 5, 1 per cent level respectively.
NS: Non-significant

Table 4 : R e g re s s ion re s ult o f India
agricultural growth model, 1981-82 to 2012-
13

(n=32)
Particulars Regression

coefficient
t-values

Constant -1.24 -
Fertilizer (F) 0.05* 1.94
Croppin intensity (CI) 3.06*** 5.12
Rain (R) 0.22** 2.33
Gross cropped area (GCA) 0.53*** 2.96
R2 0.97 -
*, **, *** significant at 10, 5, 1 per cent level of significance



288

The share of cotton, soybean and maize
increased considerably from 31.49 per cent to
38.89 per cent, 3.53 per cent to 10.01 per cent
and 1.64 per cent to 4.25 per cent respectively
during the same period.
Growth Performance of Agricultural Major
Crops at State Level

The performance of major crops was
estimated and is pertained through studying
the growth in area, production and yield of the
study area. The compound growth rates of area,
production and yield of major crop where
worked out for Maharashtra state and the
results obtained are presented in Table 7.

It is interesting to observe a relative higher
growth in area, production of all major crops
during 1993-94 to 2002-03 (Phase-I). It indicates
that a crop other than soybean, tur and
sugarcane the yield growth was declined
depicting a  negative growth. Cotton recorded
a growth rate of 2.76 per cent with significant
in area and 0.75 per cent in production.
Similarly, soybean, sugarcane and maize in area
by 13.65, 4.34 and 5.54 per cent respectively
and production by 15.84, 5.16 and 3.96 per cent
respectively which are significant statistically.
Wheat and tur also recorded a high in growth
in area and production.

However, the impressive growth in crop
production observed during Phase-I was
sustained and increased during the Phase-II
(2003-04 to 2012-13). The growth of wheat was
4.8 per cent and 8.57 per cent in area and
production respectively. Soybean area and
production also showed splendid growth of
9.06 per cent and 9.05 per cent respectively.
Whereas, the higher growth rates were
observed to be 4.53, 13.83 and 8.80 percent per
annum in area, production and yield in the
cotton crop, respectively. Maize has led
growth in area and production by 11.64 and
16.76 per cent respectively.

However, the long term growth rate (during
1993-94 to 2012-13) shows positive growth in
respect to all major crops by area, production
and yield. In this phase, soybean has end
growth in area and production by 11.85 per

Table 5 : S hare o f are a unde r major
agricultural crop in Maharashtra

(Percent)
Crop  TE1995-96  TE2004-05  TE2012-13
Wheat 3.41 3.26 3.30
Rice 7.08 6.83 5.21
Coarse Cereals 36.63 30.28 40.77
Gram 3.32 3.62 4.07
Tur/Arhar 4.83 4.77 4.19
Maize 1.09 1.74 2.93
Total Food
grains

56.36 50.49 60.47

Sugar 2.22 2.00 3.30
Cotton 12.76 12.55 13.78
Soybean 2.61 7.39 10.11
Groundnut 2.72 1.86 1.05
Sunflower 2.43 1.33 0.43
Rapeseed and
Mustard

0.03 0.04 0.03

Safflower 2.38 1.14 0.45
Total Non-
Food grains

25.15 26.31 29.15

Others 18.49 23.20 10.38
Gross cropped
area

100.00
(21688)

100.00
(22315)

100.00
(29539)

Figures in parentheses indicate the GCA ('000 Ha)

Table 6: Share in value of output under
major agricultural crop in Maharashtra

(At 1997-98 prices)
Crop  TE 1995-96  TE 2004-05  TE 2012-13
Wheat 4.06 3.72 2.43
Rice 8.03 7.48 3.88
Coarse Cereals 19.32 15.51 20.95
Gram 2.83 2.86 2.63
Tur/Arhar 4.46 5.04 2.76
Maize 1.64 3.37 4.25
Total Food
grains

40.34 37.98 36.91

Sugar 14.95 11.30 12.56
Cotton 31.49 34.65 38.89
Soybean 3.53 10.61 10.01
Groundnut 5.03 3.58 1.17
Sunflower 2.45 1.09 0.23
Rapeseed and
Mustard

0.02 0.02 0.01

Safflower 2.19 0.77 0.22
Total Non-
Food grains

59.66 62.02 63.09

Gross cropped
area

100.00
(12830.34)

100.00
(12680.65)

100.00
(30631.45)

Figures in parentheses indicate the value ( ` crores)
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cent and 11.95 per cent respectively, which was
increased from the Period-II. In overall period,
the growth rate of wheat, cotton, gram,
sugarcane and maize by area, production and
yield declined.
Crop Output Growth at State Level

The coefficient of consumption of fertilizers
was positive and significant (Table 8). This
indicates that growth in fertilizer consumption
has a positive effect on growth of crop output
because most of the ruling crop varieties and
hybrids are highly fertilizer intensive.

at the national and state levels. The cropping
pattern in India has undergone significant
changes with a significant shift from the
cultivation of food grains to commercial crops.
The use of modern varieties, irrigation and
fertilizers were important aspects of higher
growth in crop production in the country.The
crop output growth model indicates that the
enhanced capital formation, better irrigation
facilities, normal rainfall and improved fertilizer
consumption will help to improve crop output
in the country. In Maharashtra,the area share
of food grain crop (60.47 %) was higher than
the non food grain crop (29.15 %) during the
period 2012-13 TE but in the scenario of value
of output is different during the same period
for which then on food grain (63.09%) has the
higher value of output compared to the food
grain crop (36.91%).The overall yield growth
rate of wheat, cotton, tur, gram and maize were
significant. In overall period the growth of area
and production of all studied major crops are
significant except rice. Soybean has led growth
rate in area and production.
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The coefficient of gross cropped area was
also positive and significant and the coefficient
of rainfall was negative and non-significant
which is the effect of irregular  and
undistributed rainfall.
CONCLUSIONS

The present study has analysed the trends
and patterns in the growth of the crop sector

Table 8: Regression result of agricultural
growth model in Maharashtra

(n=20)
Particulars Regression

coefficient
t-values

Constant -2.86 -
Fertilizer (F) 0.64** 2.23
Cropping intensity (CI) 1.19NS 0.39
Rain (R) -1.18NS -1.20
Gross cropped area (GCA) 1.84** 1.71
R2 0.75 -
*, **, *** significant at 10, 5, 1 per cent level of significance
NS: Non-significant
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ABSTRACT

The cooperative movement in India was started by far-sighted colonial
officials and later became an instrument of the development state in the
post-Independence era. To eliminate the middlemen from the marketing
activities and provide better price for agricultural producers the cooperative
marketing societies were established with the enactment of Cooperative
Act, 1912. Cooperative marketing societies are organized by the farmers
themselves and the profits are distributed among the members based on the
quantity of the produce marketed by them. This study reviews performance
of co-operative marketing societies in Punjab. The study was based on
secondary as well as primary data. The case study was carried out for The
Mullanpur Cooperative Marketing-cum-Processing Society Limited,
Mullanpur.  The reference period for the case study was taken from 2002-03
to 2012-13 according to the availability of the data. The empirical results
show that number of societies and members are declining in this sector with
positive and satisfactory performance of cooperative societies over the last
two decades in Punjab.
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Introduction
A co-operative is a form of organization

that is widely prevalent in developing countries
including India. It has great potential as an
instrument of rural development. Co-operation
as an ethical norm has been appreciated all
over the world since time immemorial. As a
mode of social behavior, it manifests in
countless activities of people performed for
the purpose of achieving a common goal. From

the philosophical perspective, co-operation
and its opposite, competition, are two basic
tendencies of human behavior and both co-
exist in every individual. Co-operation can
emerge under highly diverse situations and
accordingly there are several theories/
propositions that seek to explain why people
do and do not co-operate (Singh 1996).

In a co-operative marketing society, the
control of the organization is in the hands of
the farmers. The profit earned by the society
is distributed among the members on the basis
of the quantity of the produce marketed by
them. In other words, co-operative marketing
societies are established for the purpose of
collectively marketing the products of the
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member farmers. It emphasizes the concept of
commercialization. Its economic motives and
character  distinguish it from other
associations. These societies resemble private
business organization in the method of their
operations; but they differ from the capitalistic
system chiefly in their  motives and
organizations.

A co-operative marketing society is a
voluntary business organization established
by its member patrons to market farm products
collectively for their direct benefit. It is
governed by democratic principles, and
savings are apportioned to the members on
the basis of their patronage. The members are
the owners, operators and contributors of the
commodities and are the direct beneficiaries
of the savings that accrue to the society.

Cooperatives as member-owned
businesses have aggregated the market power
of people who on their own could achieve little
and provided its members ways out of poverty
and powerlessness. Cooperative enterprises
have successfully operated as locally owned
people-centered businesses while also serving
as catalysts for social organization and
cohesion.

On the other hand, marketing cooperatives
help maximize net profits which is required for
effective marketing of the farmer products for
better prices as well as for low input costs.
Marketing cooperatives enabled producers to
correct the market failure where prices were
too low, gained market power to negotiate
against much larger buyers and spread risks
and costs among the members. This paper
examines the performance of marketing cum
processing societies in Punjab and their
growth. The case study was carried out for
The Mullanpur Cooperative Marketing-cum-
Processing Society Limited, Mullanpur.
LITERATURE   REVIEW

Chahal and Gupta (1986) stated that milk
cooperative is one of the most important
weapon by which the economic lot of the
farmers could be benefitted by saving them
from the malpractices of milk vendors. It was

concluded that the participation of milk
producers should be enhanced to cultivate the
advantages of cooperative milk marketing, and
the twin goals of economic development and
social solidarity would be achieved.

Ibitoye (2012) showed that agricultural
cooperative societies performed well towards
agricultural development, economic
improvement and capital formation of the rural
dwellers. The study gives credence to the use
of cooperative as machinery for  rural
transformation and agricultural development.
They have been able to make impact in the
area of membership enrolment, crops and
livestock production, farm input procurement
and training of members.

Gour (2013) concluded that Dairy
cooperative movement has strengthened the
infrastructure for  milk collection,
transportation, processing, packaging, pricing,
and marketing of dairy products and also
helped in reducing unwanted exploitation of
producers.

Baka (2013) identified three major
challenges facing co-operatives namely,
leadership, political interference and financial
management. Building of the capacity of co-
operatives will improve their bargaining power
and contribute to a more growth enhancing
allocation of public goods at all levels, i.e local,
regional and national.

Kushoka (2013) found that Savings and
Credit Cooperatives are important organs for
enhancing low-income employees’ welfare
which act as a source of credit and helps in
accumulating savings from its members.
Societies are essential for  economic
development of its members; and recommends
increasing the contribution from members and
employers to assist in raising the funds.
METHODOLOGY

This paper is based on review of key
literature and a descriptive analysis of
secondary data. This study also adopted case
study as the strategy of investigation. The
secondary data were collected from various
published sources. The data regarding the
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marketing cum processing societies, owned
funds, working capital, profit etc were obtained
from various issues of Statistical Abstract of
Punjab. The reference period has been taken
from 1990-91 to 2010-11. The compound growth
rates (C.G.R) of various components of
marketing cum processing societies were
worked out by fitting exponential function of
the form Y=ABt , where Y is the variable for
which growth rate is worked out and ‘t’ is time,
B=1+r where ‘r’ is the compound growth rate.
The case study was carried out for The
Mullanpur Cooperative Marketing-cum-
Processing Society Limited, Mullanpur.  The
reference period for case study was taken from
2002-03 to 2012-13.
RESULTS   AND   DISCUSSION

The study was undertaken to examine the
role of cooperatives in marketing and

processing sector. The results obtained from
the analysis are discussed below to evaluate
the performance of marketing cum processing
societies in the state.
Growth of Cooperative Societies and
Membership

The perusal of Table 1 indicates that the
number of societies in marketing and
processing sector has declined tremendously.
This is visible through the negative compound
growth rate of the same and the number of
societies has decreased from 123 in 1990-91 to
87 in 2010-11. The members per society have
also not shown a significant compound growth
rate. The members per society have shown an
erratic trend, increasing its value till 2000-01
and then declining till 2009-10. This indicates
a low participation rate in marketing cum
processing societies.

Table 1: The growth  and performance cooperatives  marketing-cum-processing societies
in Punjab , 1990-91 to 2010-11
Year Societies Per society (`lakhs) Per member (`lakhs)

(No.) Members
(No.)

Share
 capital

Owned
funds

Working
capital

Share
capital (`)

Owned
funds

Working
capital

1990-91 123 729.67 1.22 6.93 28.37 167.73 0.95 3.89
1991-92 123 752.28 1.38 8.35 26.26 183.10 1.11 3.49
1992-93 124 762.26 1.60 8.93 52.63 209.94 1.17 6.90
1993-94 117 832.82 1.72 9.84 53.36 206.01 1.18 6.41
1994-95 116 881.64 1.86 11.15 73.35 211.12 1.26 8.32
1995-96 115 879.22 2.21 12.57 64.26 251.54 1.43 7.31
1996-97 114 881.14 2.41 13.56 37.85 273.81 1.54 4.30
1997-98 115 873.65 2.40 14.33 38.39 274.72 1.64 4.39
1998-99 116 895.43 2.62 14.67 38.43 292.65 1.64 4.29
1999-00 115 914.52 2.57 16.91 36.46 281.37 1.85 3.99
2000-01 116 901.29 2.49 18.55 29.31 275.80 2.06 3.25
2001-02 116 897.07 2.33 17.43 31.91 260.03 1.94 3.56
2002-03 116 888.53 2.22 18.90 32.47 249.85 2.13 3.65
2003-04 116 884.57 2.26 20.43 36.43 255.44 2.31 4.12
2004-05 116 855.60 2.09 20.14 40.16 244.83 2.35 4.69
2005-06 116 844.05 2.09 21.81 55.72 247.54 2.58 6.60
2006-07 117 790.34 1.96 21.62 55.23 247.70 2.74 6.99
2007-08 117 783.25 1.86 23.13 64.47 237.63 2.95 8.23
2008-09 97 767.84 1.96 26.54 75.11 255.61 3.46 9.78
2009-10 93 774.73 1.98 50.00 91.20 255.17 6.45 11.77
2010-11 87 838.16 2.12 32.54 89.58 252.37 3.88 10.69
C.G.R -1.0008 0.0395 1.2767 7.5698* 3.1751* 1.2367* 7.5273* 3.1343*

(0.2384) (0.2608) (0.6779) (0.536) (1.2615) (0.4488) (0.5364) (1.3594)
Source: Statistical Abstracts of Punjab.
C.G.R-Compound Growth rate
*Significant at one per cent level.
Figures in parentheses indicate standard errors of C.G.R.
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Table 2: The compound growth of profit and
loss of marketing-cum-processing societies
in Punjab (1990-91 to 2010-2011)
Year Societies

showing
profits
(No.)

Societies
showing
losses
(No.)

Profit per
society

(` lakhs)

Loss per
society

(` lakhs)

1990-91 77 14 2.06 0.48
1991-92 74 18 0.81 3.66
1992-93 78 21 1.07 1.31
1993-94 84 12 1.42 0.24
1994-95 91 9 1.86 1.02
1995-96 78 15 1.19 0.73
1996-97 75 20 1.31 0.68
1997-98 70 29 1.52 2.85
1998-99 74 30 1.61 4.10
1999-00 72 29 1.38 1.05
2000-01 69 36 1.36 1.43
2001-02 80 26 2.47 1.53
2002-03 73 27 2.02 1.50
2003-04 74 26 1.90 1.68
2004-05 71 34 2.30 2.35
2005-06 69 36 2.02 1.65
2006-07 55 50 1.74 2.71
2007-08 54 51 2.37 2.89
2008-09 60 27 3.26 2.33
2009-10 61 26 2.73 3.74
2010-11 57 27 6.96 2.61
C.G.R (%) -1.7439 5.0803* 5.5852* 6.8416*

(0.3041) (1.2042) (1.1667) (2.3827)
C.G.R-Compound Growth rate Source: Statistical Abstracts of
Punjab. *Significant at one per cent level . Figures in
parenthesis indicate standard errors of C.G.R

Growth of Capital
The examination of Table1 shows that the

owned funds have increased from `6.93 lakh
in 1990-91 to ̀ 32.54 lakh in 2010-11 with the
compound growth rate of 7.57 per cent per
annum which was statistically significant. The
owned fund which is the internal resource of
the cooperatives has increased rapidly in the
State, which is a healthy sign for progress of
any project.

The working capital increased from ̀ 28.37
lakh in 1990-91 to ̀ 89.58 lakh per society.  The
working capital increased at C.G.R of 3.18 per
cent per  annum and was statistically
significant. The working capital per member
also increased from 3.89 lakh in 1991 to 11.77
lakh in 2009-10. It increased with the growth
rate of 3.13 percent per annum which is
statistically significant. The increasing
working capital ensures sufficient liquidity for
upcoming operational expenses which is a
prerequisite for any successful enterprise.
Trend in Profit and Loss

Profit is a driving force for any enterprise;
it is the oil which drives the wheels of business.
Increasing profits are essential for the survival
of the enterprise, reward for risk bearing and it
also acts as an indicator of efficiency. The
perusal of Table 2 shows that the number of
societies earning profits has declined at
alarming rate, this is noticeable through the
negative compound growth rate. Although,
profits have increased from ̀ 2.06 lakh in 1990-
91 to ̀ 6.96 lakh per society with the compound
growth rate of 5.58 per cent per annum, this
was significant statistically. The profit per
society has shown an erratic trend it declined
to minimum of  `0.81 lakh in 1991-92, then
increased to `1.86 lakh in 1994-95 again
declining till 2000-01. On the whole profits have
been fluctuating since then.

The growth rate of number of societies
showing losses was 5.08 per cent per annum
which was statistically significant. The
number of societies has increased from 14 in
1990-91 to 27 in 2010-11. The data of loss per
society is following the suit with high

compound growth rate of 6.84 per cent per
annum. It was discouraging to note that
number of societies and per society loss has
been increasing and their functioning needs
to be streamlined so as to bring them to
breakeven.
Growth of Produce Marketed, Supplies and
Warehouses

The perusal of Table 3 indicates that value
of agricultural produce marketed per society
shows an increasing trend from ̀ 136.16 lakh
in 1990-91 to ̀ 1545.71 lakh in 1999-00, then
declined to ̀ 793.41 lakh in 2003-04 and follows
the same pattern. The value was ̀ 986.72 lakh
in 2004-05 and in 2010-11 it turned out to be
`903.37 lakh. It is accompanied by the escalated
compound growth rate of supplies of fertilizer
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and consumer goods that is 12.34 per cent per
annum being significant statistically which is
a healthy sign. The number of warehouses
owned and hired per society shows negative
growth which reveals the lack of storage
facilities among the societies. The perusal of
Table 3 also signifies that value of agricultural
produce marketed and supplies of fertilizer and
consumer goods shows significant compound
growth rates per member.
The Mullanpur Cooperative Marketing-cum-
Processing Society Limited: A Case Study

The society has been functioning since
1956. Presently, its members constitute 53
village societies and 473 individual members.
It has been functioning with the aims of income
growth, provision of inputs to cooperative
members at lower cost and ensuring fair prices
to the producers. They have set up their own

warehouses which are rented out to Markfed
and Kribhco. The society has restricted its
working in the area of Mullanpur. The members
of the society are landlords. There are 401
males, 72 females and 53 individual societies.

It is the sole responsibility of the members
regarding the purchase of the produce. The
organizing committee held its meetings
regularly to share and discuss the business
activities and suggest ways and means for its
progress. The committee shows full interests
in the business of society and realizes its
responsibility towards it. The producers
involved with the society are satisfied with
the higher returns and are seeking the
expansion of the business and the attainment
of maximum facilities through society. The
society gives 4 per cent rate of interest on the
deposits of the employees. The Corporation

Table 3. The compound growth of different factors of Marketing-cum-processing societies
in Punjab 1990-91 through 2010-2011

(`lakhs)
Year Per society Per member

Agricultural
produce

Marketed

Supplies of
fertiliser,

consumer goods

Godowns owned
(No.)

Godowns hired
(No.)

Agricultural
produce

Marketed

Supplies of
fertiliser,

consumer goods
1990-91 136.16 98.30 4.18 2.52 186.60 134.72
1991-92 148.30 68.72 4.18 2.52 197.13 91.35
1992-93 279.83 172.84 4.01 1.98 367.11 226.75
1993-94 597.94 357.96 3.54 1.17 717.97 429.81
1994-95 755.72 504.65 3.53 1.47 857.17 572.40
1995-96 613.39 387.09 3.21 0.50 697.66 440.26
1996-97 478.14 350.68 3.19 0.64 542.64 397.99
1997-98 669.97 360.92 2.90 0.63 766.86 413.11
1998-99 885.25 563.67 3.24 0.63 988.63 629.49
1999-00 1545.71 619.61 4.71 0.67 1690.18 677.52
2000-01 892.10 626.66 3.42 0.67 989.80 695.29
2001-02 891.90 607.56 3.42 0.67 994.24 677.28
2002-03 588.43 687.97 3.46 0.67 662.25 774.28
2003-04 793.41 777.15 3.46 0.67 896.95 878.56
2004-05 986.72 1027.28 3.46 0.67 1153.24 1200.65
2005-06 915.32 1086.05 3.46 0.67 1084.44 1286.71
2006-07 701.19 840.50 3.43 0.67 887.20 1063.47
2007-08 720.13 601.01 3.43 0.56 919.41 767.34
2008-09 903.37 1101.58 4.13 0.61 1176.51 1434.66
C.G.R 7.6888* 12.3426* -0.3664NS -6.4984NS 7.4861* 12.1311*

(2.1325) (1.9052) (0.4982) (1.4021) (1.8646) (1.6528)
Figures in parenthesis indicate standard errors of C.G.R
Significant at one per cent level.
NS: Non-significant
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Bank, Adda Dakha; Bank of India, Ludhiana
and Axis Bank, Adda Dakha are the banks
which are dealing with the transactions of the
society. According to the norms, the
permission for transacting through banks has
been acquired from Registrar, Cooperative
Societies of Punjab. The results obtained from
the analysis are discussed below to evaluate
the performance of Coop. Marketing cum
Processing Society of Mullanpur.

The perusal of Table 4 shows that
compound growth rate of share capital is
statistically non significant which is in tune
with the overall performance of the marketing
cum processing societies in Punjab. The total
funds have shown a significant compound
growth rate of 2.46 per cent per annum. It is
visible through its continuous growth in this
time. Regarding the investment, it has been
constant from the year 2005-06 to 2012-13 which
has led to negative non significant growth rate.
The compound growth rate of profits excluding
the loss was significant statistically at 23.76
per cent per annum. It has shown tremendous
increase from around ̀ 0.80 lakh in 2002-03 to
`4.95 lakh in 2012-13. The value of agriculture
produce marketed shows the real picture of

the progress of the society. Although it varies
from time to time but the compound growth
rate was estimated to be at 8.89 per cent per
annum which was significant statistically.
CONCLUSIONS

In the current era, the marketing and
processing societies holds great importance
both for the producers as well as consumers.
Marketing delivers profitable growth for the
producers and processing increases the shelf
life of the product. The above discussion
shows that the overall development of
marketing cum processing cooperatives is not
so commending. A significant increase has
been witnessed in respect of owned funds and
working capital which is the positive sign for
the growth of societies which would
strengthen the armory of capital structure of
cooperatives. The analysis of profit and loss
exhibits increasing profits but the concern is
regarding the increasing number of societies
accruing losses. Their functioning needs to
be streamlined so as to bring them at least at
breakeven.

The inspection of performance of the
Mullanpur Coop. Marketing cum processing
society proves it as a proficient society with
increasing profits except in one year. The
results show that the funds, value of produce
marketed have increased significantly over a
period of time which shows its ability to expand
further. There is need for accelerating the pace
of investment for the progress of the society.
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ABSTRACT

The supreme among the nation’s resources is the human resource. For
appropriately reshaping the society, education policy can play a vital
role. As a consequence of recent developments, which caused loosening of
the Indian education system, particularly through unplanned expansion
and commercialization, we may have to pay heavy price for it. So it is high
time to deliberate on the topic, provide right direction, plug in the loopholes
and thus improve the education service of the country.

Keywords: Primary and higher education, education policy, rural education
JEL Classification: I21, I23, I24

BACKGROUND
The strength of the nation, by and large, is

dependent upon quality and quantity of its
human resources. Particularly, for a nation like
ours which is heading towards joining the race
of leading global nations, depends upon
development of high quality manpower
through suitable education system. To fasten
the process, it could undoubtedly be the major
driving force. In the past, India gained pride
out of high quality doctors, engineers, artists,
scientists and other educationists, well
renowned not only within the country but also
throughout the world. To sustain the
accelerated growth of economy and to attain
the targeted 9 percent growth rate during 12th

Five Year Plan, due importance to education
should be given. Due to a variety of reasons,
our education system has recently undergone

metamorphosis. Therefore, there is a strong
need to rethink and revisit it in terms of the
performance, weaknesses and prospects in the
context of global developments taking place,
the technological changes and institutional
changes coming up so that appropriate
measures are taken to plug in the loopholes.
Based on common observations, some
measures are also suggested.
School  Education

A political slogan free education for all at
primary and middle levels has done more
damage than the accrued benefits. A large
variety of schools run by state governments,
union government and different hierarchy of
convent and public schools are coming up
recklessly which compete with each other in
terms of physical facilities, quality of education
services and pocket of the parents. The
government schools got paralyzed for want of
support in terms of infrastructure and staff due
to which such schools have remain confined
only to catering the low income categories.
So, instead of minimizing the class differences
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within the society, the distinct socio-economic
categories of people are being created. In the
race for admission to private schools, parents
make every bit of effort and even forego their
peace of mind to train and acclimatize the
children right from their birth to get into
competition. The schools have become highly
paying professions rather than to act as
learning temples which our culture warrants.
Higher Education

Degree colleges have been growing but at
snail’s pace due to pass outs facing serious
problems of unemployment. The subjects of
basic sciences and humanities are thus
suffering. It has already created a vacuum in
technical education which needs to be filled
largely from such basic subjects. Rather this
gap is widening further. A few technical
colleges which existed earlier have now grown
like mushrooms. During 1980, there were 162
arts, science, commerce and home science
colleges in Punjab which increased to 238 in
2011. On the other hand, Engineering Colleges
shot up from 3 to 84; Medical Colleges from 5
to 8; Teachers’ Training Colleges from 18 to
185; and Polytechnic Institutes increased from
9 to 86 during this period. The number further
went up to 100 plus engineering colleges, 9
medical colleges apart from 3 homeopaths, 4
ayurvedic, 42 pharmacy and 123 nursing
institutes in 2013. The Business Management,
Hotel Management and Catering institutes
together tallied at 189. The functional increase
was urgently required to cater to the
requirements of growing population,
increasing health consciousness, and priority
for various developmental projects. The
increasing medical, engineering, agriculture,
commerce colleges with amplification in the
seating capacity have definitely catered to the
increasing demand for such technocrats as
well. But in the process have commercialized
the education system in terms of race for
admission, fee structure, exploitation of
teachers and low quality manpower in teaching
and research institutions. Further not getting
due weightage in technical courses, the basic

subjects, particularly physics, chemistry,
mathematics, biology are bowing out which is
fatal for the system as a whole.

Poor knowledge of English and skills that
don’t match the market standards are coming
in the way of the employability of graduates.
The National Employability Report for
Engineering Graduates published recently by
Aspiring Minds, a company that tests job
seekers’ employability, revealed that around
60 per cent of engineering graduates fail to get
jobs because they lack the required level of
English. Add to that another finding-only 17
per cent students who graduate from
engineering institutions annually have the
skill-set the booming information technology
(IT) sector is looking for. These findings echo
the concerns contained in the NASSCOM-
McKinsey’s recent report on the state of
employability of India’s engineers. It says
while worker requirement in the IT and
business processing outsourcing (BPO)
industry in India will increase from seven lakh
to 2.3 million until 2013, a shortfall of five lakh
workers will remain, not because of dearth of
engineering graduates, but because of their
lack of employability (Tandon, 2013).

India presently needs more focus on R &
D and strive for greater international linkages
by collaboration with global universities and
attract best faculties across the world.
Quantitatively, the enrolment in higher
education has increased from 1.39 crores in
2006-07 to 2.18 crores in 2011-12.
Privatisation of Education

With the state governments withdrawing
from responsibilities, institutions are coming
up almost in the private sector and the system
is left to the mercy of market forces. As a result
of this, the fees are becoming unaffordable for
the vast majority of poorer sections of the
society and thus education is becoming the
monopoly of the rich elite. Most of the
students are forced by their parents to fulfil
their dreams whereas their roots refuse to enter
into their academic taste and at times it even
vitiates the atmosphere of the institutions. This
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is setting the society to further accelerate the
already steep pace of polarisation between
haves and havenots.

The number of universities are also
mushrooming (from 4 in 1980 to 17 now in
Punjab state) Every university sets rules of
the game in its own way. Lack of
standardization of courses, practical
orientation, examination system and research
activities are some matters of serious concern.
This has further imbibed the process of
deterioration in the quality of teaching,
overlapping and duplication of research and
exploitation in the system. In this context,
recognition in different universities with each
other within the state and the country itself is
becoming an arduous task.
Lack of Infrastructure

Obviously, every institution cannot
maintain the infrastructure in terms of
machinery and equipments for keeping the labs
updated in the light of fast changing
technology and even bear the cost of repair
and replacements, maintaining libraries with
quality books and journals, recruit and retain
professionally trained manpower and get the
required experimental material. For example; a
number of universities and colleges have
started with graduation and post-graduation
in various fields of agriculture but are not
having the required experimental field areas
and necessary labs apart from well trained
staff.

The better course would have been to have
some centralized pool/private labs and
experimental areas and even outsourcing of
such facilities could work still better if own

resources are inadequate. For setting an
example, all agricultural colleges of Punjab
could be placed under the umbrella of Punjab
Agricultural University.
Rural Education

About 60 percent of population residing
in the rural areas lack access to quality
education because in the rural areas, it is not
up to the mark. The teachers prefer to stay in
the urban areas for the obvious reasons. The
please-all political game further creates
inhibition to move them to the countryside
schools. The private schools are coming up in
certain small towns, where they foresee
potential business. The viable alternative is to
develop the transportation system such as to
facilitate quicker mobility of taught and the
teachers to come closer to each other.
Efficiency and Efficacy of Teachers

A wide gap in the salary of teachers is
another dimension of deterioration in the
context. A private college has capacity to pay
low salary to a teacher while in the public
sector college, at an equivalent position he
gets almost four times of it apart from other
economic incentives. This is an indication of
the fact that some people exploit the system
while the others get exploited by the system-
both harmful for the society.

The performance of the teachers is judged
on the basis of pass percentage and the
number of courses taught in a year. Under the
garb of this, unfair means in examinations have
further disfigured the education process.
Possibly, detailed objective accountability
parameters which can capture teaching quality
need to be specified and strictly followed. It

Table 1: Number of colleges in Punjab
Year Universities Arts, science,

commerce and home
science colleges

Engineering,
technology and

architectural colleges

Medical
colleges

Teachers'
training
colleges

Polytechnic
institutes

1980 3 162 3 5 18 9
1990 3 171 3 5 18 10
2000 5 204 16 6 22 20
2010 6 234 84 8 185 86
2011 10 238 84 8 185 86
Source: Statistical Abstract of Punjab, 2012



301

should be based more on the market value of
the output viz. how many students get
admission in which institutions and with what
rank? Where do they get placed? Etc.
State Funding for Educational Institutions

An analysis of the allocation of funds at
the state level shows that funding for
agricultural universities by the states of
Punjab, Haryana and Himachal Pradesh was
only 0.4, 0.3 and 1.2 percent of the gross state
domestic product respectively whereas the
contribution of the farm sector to the state
income amounted to 34, 21 and 18 per cent.
The rational management of such scarce funds
is no less important. State agricultural
universities must develop effective linkages
with national and international research
institutions. The institutional reforms in the
universities are also needed to encourage and
facilitate research workers to submit feasible
research proposals for funding by international
and national organizations and the projects
handled as well as feedback from research
partners should be a major component of
system of accountability of researchers. The
bureaucratic procedural and ritual hurdles in
the use of sanctioned funds also need to be
revamped (Singh, 2011)
POLICY  REQUIREMENTS

• The expansion in the number of seats for
admission in technical colleges must
match with the demand of such personnel
to avoid confronting with the problem of
unemployment.

• The ‘means cum merit’ should be the basis
of financial incentives to genuine
deserving students.

• There should be a nodal agency to provide
for centralized pool labs and experimental

area and even outsourcing of such
facilities could work better if own
resources of an institute are inadequate.

• To attract quality teachers, salary and
perks should be quite attractive.

• The basic subjects such as mathematics,
physics, chemistry, biology, economics,
sociology, English language, spiritual
education are not being given due
importance, which may distort the system
further.

• There is need for standardizing of courses,
practical orientation, examination system
at central level and missing research
components of most of the institutions
should be cared for.

• All Agriculture Colleges of Punjab state
should be brought under the fold of
Punjab Agricultural University and
veterinary colleges under Guru Angad
Dev University of Veterinary and Animal
Sciences.

• Develop the rural transportation system
such as to facilitate quicker mobility of
taught to bring closer to the good
schools.

• Objective accountability criteria for
teachers in the public sector institutions
are urgently required.
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BOOK  REVIEW

Punjab Dee Pendu Aarthikta (Punjabi)
(Economy of  Rural  Punjab) by Dr. Gian Singh,
Publication Bureau, Punjabi  University,
Patiala-147001, Pp. 597, Price ̀ 650
JEL Classification: Y30

The state and its policy makers need
continuous feedback for formulation of new
policies in order to bring the economy on
desired lines for smooth development. For this
purpose scholars from various fields of
scholarship contribute through their empirical
and other efforts. The state of Punjab, known
as one of progressive one sometime back is
now afflicted with many socio-economic
problems. As the agriculture is the backbone
of the Punjab, most of the problems are
emerging due to the agricultural crisis in the
state.

The book under review deals with
contemporary crisis of agriculture and its
related issues manifested in various forms in
the state of Punjab. In all forty one research
articles, dealing with different issues, such as,
lessons of Punjab model of agriculture, socio-
economic crisis,  status of women in
agriculture, impact of globalization of Punjab’s
economy, rural cooperatives, micro-finance
activities, farmers suicides, rural poverty,
depleting water table, environmental issues,
agricultural subsidies and impact of various
development schemes, rural education, role of
Panchayati Raj in rural society, etc.

While tracing the roots of   present crisis
of Punjab agriculture from World War-II, Dr.
Gian Singh delve deep into issue.  He infers
that in spite of steep hike in the production
and productivity of various crops, particularly
of wheat and rice, largely due to emergence of
green revolution, famers, especially small and
marginal and agricultural labourers are coming
under economic distress.  Thousands of famers
have even committed suicide in the last two
and half decades in the state. 12 percent of the
small and marginal famers have left the
agricultural occupation. The writer blames

largely to corporate policies being followed in
agricultural development for putting the
peasantry in the precarious situation. Dr. Singh
strongly suggests that land reforms are must
as imbalance of land ownership generates
problems for the small, marginal farmers and
agricultural labourers. Similarly, Karam Barsat,
in his article regarding crisis of Punjab
peasantry and possible solutions, traces the
crisis from pre-independent era. He feels that
the crises started due to arrival of imperialistic
money and pro- capitalist policies followed by
respective governments in our country after
independence. He found that Green
Revolution could not have been possible
without the intervention of imperialistic money.
Shrinking land holding, stagnation of
productivity of wheat and paddy, marketing
problems, non-implementation of land reforms,
pro-capitalist polices, are the real causes of
the present agricultural crisis. The writer sees
cooperative structure and liberal subsidies, as
an alternative to save the small peasantry. In
his article Nardev Singh finds that agricultural
crisis can be understood from the emergence
of Green Revolution in 60s which was
supported by capitalist structure. He bemoans
that imperialist money used during this period
gave rise to various ills in the Punjab
agriculture. The writer also sees small, marginal
farmers and agricultural labourers are sufferer
of nefarious articulation of capitalistic forces,
exploitation of farmers by commission agents,
non unity among the down trodden  to fight
for their rights, faulty social formation etc. He
suggests that proper implementation of land
reform and following of cooperative, bringing
small scale industry in rural areas, are essential
to save the small peasantry. Surjit Brar while
tracing the agricultural crisis from the medieval
period finds that neo-liberal policies and
concomitant exploitation of peasantry in
various forms at different levels are real causes
of present agricultural crisis. In their article on
agriculture crisis social change and women,
Daljit Ami and Kuldeep Kaur see that the
participation of women in agriculture sector
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has increased their woes. Women are exploited
in many ways viz., at home their work is not
given much credence and in the field they are
sufferer of less wags, long working hours even
at the cost of their health and children.

Numbers of other article presented in the
book deal with other issues which are by and
large are generating negative consequences
in rural economy. Monoculture, environmental
problems, water logging, soil salinity, depleting
water table  may produce many  socio-
economic, problems in the near future if these
issues are not addressed properly. Increasing
indebtedness, emerging trend of suicide,
among the farmers is well known phenomenon
of the present time in agriculture sector. Articles
on agricultural labourers, landless people and
occupational changes are well probed.
Similarly, the performance of Panchayati Raj
and educational institutions is well depicted
in different articles. The problems of industry

and agro-industry are also highlighted in the
book which may be helpful for policy makers
while addressing the agricultural crisis. In the
article on e-governance author feels that e-
governance is very beneficial to people
provided it is implemented in true spirit.

On the whole the book, which covers a
vast canvas of rural economy, is a welcome
addition. This book would surely be useful for
social scientists, scholars, students and above
all lover of the Punjabi language. The editor
has completed a painstaking process of editing
the book covering different issues of rural
economy.  For this the editor deserves a word
of appreciation for his diligent effort.

Dr. Sukhdev Singh, Professor, Department of
Economics and Scoiology, Punjab
Agricultural Uinversity, Ludhiana-141004.
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Abstract of Master of Philosophy (M.Phil.)
and Master of Science  (M.Sc.)

Theses

Fayaz Ahmad Beag (2014) Cointegration,
causality and price transmission analysis in
major apple markets of India,  Centre for
Economic Studies, Central University of
Punjab, Bathinda-151001,  P 70.
Subject: Development Economics
Major Advisor: Dr. Naresh Singla
JEL Classification: Q13, Y40

India is the world’s third largest producer
of apples after China and USA and in terms of
area under apple; it has world’s second largest
area after China. The benefit of producers and
satisfaction of consumers of apple can be
justified to some extent if the marketing of the
crop indicates the efficiency. Markets are said
to be efficient if they are integrated to each
other and price signals transfer from one to
other, allowing physical arbitrage to adjust any
disturbances among them. From this
viewpoint, an investigation of domestic market
integration among the selected five major apple
markets, i.e., Ahmedabad, Bangalore, Delhi,
Hyderabad and Kolkata was carried out
employing Johansen’s multivariate
cointegration approach. Data on monthly
wholesale apple prices (in ‘/100 kg) were
collected from the official website of National
Horticulture Board, Government of India. The
results of the study confirmed the presence of
cointegration, implying the long-run price
association among the selected apple markets
in India. A pair-wise cointegration test was also
carried out which showed all markets having
long-run price relationship except Ahmedabad-
Kolkata and Bangalore-Kolkata market pairs.
To check the additional evidence as to whether
and in which direction price transmission is
occurring between the markets pairs, Granger
causality test was also employed. The market
pairs; Ahmedabad-Bangalore, Ahmedabad-
Hyderabad, Delhi-Hyderabad and Kolkata-
Hyderabad were found to have bidirectional

causality. The unidirectional causalities were
found between Delhi-Ahmedabad, Delhi-
Bangalore, Delhi-Kolkata and Bangalore-
Hyderabad market pairs. Moreover, the market
pairs; Ahmedabad-Kolkata and Bangalore-
Kolkata were found to have no causal relation
between them. The impulse response analysis
was also conducted which made it clear how
and to what extent a standard error shock in
one market affects the current as well as future
prices of all integrated markets over a period
of twelve months horizon. The results of
impulse response functions confirmed with
those of cointegration and Granger causality,
but the magnitude of price transmission was
found relatively low in some market pairs that
are spatially integrated in India. Delhi market
was found to be relatively dominant on price
formation in other apple markets of the country.
The implication of the study is to enhance the
domestic quality and productivity of apples
to meet the consumer demand and defend the
rising imports that disturbs the marketing of
this crop. The study also suggests designing
the network of agricultural wholesale markets
equally distant from each other to let them
come in competition and cope the unnecessary
marketing margins. Moreover, the measures
should be taken to enhance the marketing
information and transport system that will
guide the producers to sell their produce in
scarce areas and markets will eventually come
in same economic unit.

Poonam Rani  (2014) Structural Changes and
Pattern of Agricultural Development in
Punjab Economy,  Centre for Economic Studies,
Central University of Punjab, Bathinda-151001,
P 62.
Subject: Development Economics
Major Advisor: Dr. Naresh Singla
JEL Classification: O10, Y40

This study analyses the structural changes
and pattern of agricultural development
witnessed by Punjab economy over 1981-2010
period. Typically, it presents a quantitative
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analysis of sectoral trends in Punjab economy
and its relative economic performance with
major Indian states. The study finds that
Punjab is no more an agrarian state. In sectoral
distribution of GSDP, share of primary sector
in GSDP has declined from 40 per cent in 1980-
81 to 25 per cent in 2009-10, while that of
secondary and tertiary sectors has increased
from 17 per cent to 30.8 per cent and 42.9 per
cent to 44 per cent respectively during the same
period. The GSDP growth rate during 1980-81
to 2009-10 was only 3 per cent in primary sector
as against 6.6 per cent in secondary and 4.76
per cent in tertiary sector. The work force
engaged in agriculture (cultivators and
labourers) declined from 58 per cent in 1981 to
35 per cent in 2011. The decline in capital and
development expenditure and rise in non-
development expenditure has a capacity to
crowd out private and public investment. The
relative economic performance vis-à-vis other
major Indian states shows that Punjab has
slipped from a leading state to a laggard state
in terms of per capita income. The down turn
in economic growth was more severe during
post reform period. The pattern of agricultural
development in shows that Punjab economy
has developed into highly mechanized
agriculture with input usage of the highest
order. There is stagnation in production of
major food gain crops in Punjab. Thus, there
is need to rejuvenate the Punjab economy by
diversifying agricultural sector to more
commercial agri-business sector which will also
take care of industrialization, particularly in
rural areas.

Manpreet Kaur (2014) An economic analysis
of beekeeping as subsidary occupation of
farming in Punjab,  Department of Economics
and Sociology, Punjab Agricultural University,
Ludhiana-141004,  P 73
Subject: Agricultural Economics
Major Advisor: Dr. J.M. Singh
JEL Classification: Y40

Agriculture is an important sector in the

Punjab economy but green revolution is losing
its sheen after its advent in early seventies. In
order to augment the farmer’s income,
subsidiary occupations can play a vital role.
Keeping this in view, the present study was
undertaken to analyse the returns from
beekeeping as a subsidiary occupation of
farming. The major objectives of the study
entails; to work out returns from beekeeping
as subsidiary occupation of crop farming and
exclusively from traditional crop farming, to
study the marketing pattern of honey, to
examine the dynamics of honey export from
India and constraints faced in production and
marketing of honey by beekeepers and market
intermediaries. The study was based on
primary as well as secondary data. Equal
numbers of beekeepers and non-beekeepers/
farmers from various farm size categories were
selected from district Bathinda and Ludhiana
which are the leading districts in honey
production in the state. The results of the study
revealed that gross and net returns from
beekeeping activity were more on large farms
as compared to small and medium farms due to
higher volume of business handled on large
farms while the net returns per beehive and
per kilogram of honey produced were more on
small farms and highest average productivity
was realized on medium farms due to efficient
handling of bee colonies. Benefit: cost ratio
(B:C) was highest on small farms (3.25)
followed by medium (3.19) and large (2.70)
farms. Share of beekeeping in net returns from
beekeeping and crop farming was more on
small farms as compared to medium and large
farms. The net returns realized by the
beekeepers from beekeeping as a subsidiary
occupation of farming were considerably
higher than their non-beekeeper counterparts.
Regression analysis emphasized on efficient
use of bee colonies for increasing gross
returns from honey production. Marketing
pattern of honey produced brought out that
about fifty per cent of the produce was
disposed of through Producer-Exporter
(Through commission agent) marketing
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channel and Producer-Consumer was the most
efficient marketing channel which was
beneficial for both producer and consumer with
highest marketing efficiency. Further, export
of honey from India had increased during the
last two decades and recently U.S.A is the
largest importer of Indian honey. The study
brought out some policy issues for betterment
of beekeepers which were; encouraging
beekeeping as subsidiary occupation of

farming especially for marginal and small
farmers, loans at low rate of interest and
adequate subsidy for purchase of beekeeping
infrastructure, establishing more honey
processing plants to further promote its export,
proper quality checks for testing honey and
an effective beekeepers association to address
the production and marketing related concerns
of beekeepers.
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