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VOLATILITY IN AGRICULTURE COMMODITY PRICES
IN INDIA: IMPACT AND MACROECONOMIC AND

SECTOR-SPECIFIC POLICY RESPONSES

Seema Bathla*

ABSTRACT

Globalization and trade liberalization have exposed agricultural sector of
many developing countries to sudden disturbances, caused not just by
demand-supply conditions within their economies but also by volatility in
global commodity prices, exchange rate and surge in imports. This paper
evaluates the magnitude of sensitivity of Indian agriculture to these factors,
and explores policy options that may neutralize their adverse effects,
maintain price incentives and stability. The analysis is undertaken for one
important tradable commodity, wheat by applying a structural econometric
model, separately under the exportable and importable scenarios from 1980-
81 to 2009-10. The findings reveal wheat to be increasingly driven by an
incentive structure based on its linkages with world price, exchange rate
and other factors. Counterfactual simulation experiments indicate that due
to trade and sector-specific policies, wheat price and output tend to be
much more resilient to fluctuations in international price and other shocks
compared to its exports and imports.

Keywords: Agricultural trade, price transmission, volatility, macro economic
policies
JEL classification: C22, E69, E60, Q17

INTRODUCTION
In many developing countries, agriculture

markets had remained insulated for long from
the effects of changes occurring in the
international economy. Following the
Structural Adjustment Programme and the
subsequent Uruguay Round Agreement on
Agriculture (UR AOA), agriculture was
vigorously brought within the ambit of
multilateral trade. Elimination of relative
‘neglect of agriculture’ and a need to ‘get prices

right’ (raising real agricultural prices in accord
with the world prices and turning terms of trade
in favour of agriculture) for more production
and hence, exports became the central
objectives. Accordingly, both macroeconomic
and sector-specific policies were identified for
implementation as they together are considered
to have bearing on producers’ incentives
through change in relative prices.

Agricultural trade has grown rapidly
following the UR AOA and developing
countries’ markets are now increasingly
aligning with the world markets, indicating that
globalization and trade liberalization have
indeed influenced their agricultural sector. But
at the same time, this sector is exposed to drifts,

*Associate Professor, Centre for the Study of
Regional Development, Jawaharlal Nehru
University, New Delhi, India
Email: seema.bathla@gmail.com
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which could be attributed to fluctuations in
commodity prices and tariffs, imposition of
non-tariff barriers, high domestic support
against the WTO stipulations, demand and
supply conditions within the country and other
unexpected exogenous impulses. Concerns
have, therefore, been raised on the likely
impact of these factors on domestic prices,
exports, imports, farm income, food security,
employment and poverty (Chandrasekhar and
Ghosh, 2002; Grimwade, 2004 and Hoda and
Gulati, 2007).

Among various aspects, price volatility has
assumed utmost importance due to its adverse
consequences on agricultural growth and
income, especially of small and marginal
farmers who constitute the bulk of the farming.
As per the latest FAO estimates, wheat prices
have surged by 60 to 80 percent from July to
September 2010 in response to drought-fuelled
crop losses in Russia and a subsequent export
ban by the Russian Federation. International
market prices of rice, maize and many other
commodities may also increase, which may
continue to keep food prices volatile for some
more time. The soaring commodity prices are
feared to raise the cost of basic food staples in
many developing countries, thus, making life
difficult for the poorest people who spend
between 60 and 80 percent of their meager
income on food. The governments, are thus,
bound to implement measures to first, cope
with volatility in the international prices that
often transcend to domestic markets, which
may deprive people from essential
commodities, second, maintain production and
price incentives to encourage exports, and
handle the situation if imports surge, and third,
deal with situations arising due to drought and
other unforeseen situations within the
economy.

In this backdrop, this paper examines the
impact of world market price, tariffs and
exchange rate on the incentive structure,
exports, imports, area and output and the role
of macroeconomic and sector-specific policies
and factors in making agriculture resilient to

volatility in prices and other factors arising in
a free trade regime. The study is undertaken in
the Indian context with an aim to test two
hypotheses. First, trade and macroeconomic
policy changes have positively influenced
agriculture prices, trade, acreage and
production, and second, output and hence
growth is resilient to unexpected divergences
in the macro conditions and external and
internal factors. In all, five alternate scenarios
of change that influence agriculture are
considered. These are variations in (a) world
commodity price (b) exchange rate (c) tariffs
(d) rainfall, and (e) support price. The analysis
was undertaken for one important commodity
namely wheat due to (i) its large share (20
percent) in cultivated area, (ii) considerable
interventions in internal trade through price
and legislative policies on grounds of food
security and self-sufficiency, (iii) increase in
exports and imports that are again highly
regulated, and (iv) it being a major factor in
wholesale and consumer food price inflation
indices (Annexure I).

A structural econometric model was used,
separately under the exportable and importable
scenarios from 1980-81 to 2009-10. The
structural econometric model was preferred
over other models as it (i) can easily incorporate
Nerlovian framework, (ii) enables to study
inter-linkages between sector  specific
variables with other sectors, and (iii) is suitable
for forecasts/simulations under alternate
scenarios1.  The model represents a
simultaneous equation system of four
behavioural equations and a few identities.
The impact of key external factors namely world
price, exchange rate and tariffs along with other
exogenous variables such as production,
support price, procurement, rainfall, irrigation,
technology, etc. were quantified on four
1 Since time series models usually suffers from the
problem of multicollinearity, auto correlated error
term, omitted variables and spurious regression
due to non-stationarity of data, care has been taken
to minimize such effects by appropriately specifying
variables and improving estimation procedures.
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endogenous variables such as price, export-
import, area and yield. The equations were
estimated individually and simultaneously in
double log form using OLS and three stage
least squares (3SLS) methods. The estimates
obtained were used to calibrate a simulation
over the observed time period. Simulations were
done by conceiving ‘what would happen if’
best and worst scenarios wherein one time
change or multiple changes were introduced
in the exogenous variables at a time and their
impact on endogenous variables was
examined. The hypothetical divergences were
described under the optimistic (best) and
pessimistic (shock) scenarios based on the
maximum and minimum annual percentage
change in the selected exogenous variables in
the past. In each case, the model was first
validated. A change was then introduced and
the predicted values of endogenous variables
were estimated for five years from 2005-06 to
2009-10 using the Gauss-Seidel method. The
base run values of endogenous variables were
compared with their respective simulated
values to analyze the degree of resilience of
wheat to unexpected changes.

In what follows, Section II explains the
econometric model in terms of behavioral
equations and identities followed by estimated
results on the impact of various factors on
wheat prices, trade, area and production.
Section III presents simulation model and
results of the validation exercise. Section IV
describes various optimistic and pessimistic
scenarios that may impinge upon the
performance of wheat in an open economy and
analyses results obtained from simulation
exercises. Section V summarizes the key
findings and their implications.
ANALYZING LINKAGES BETWEEN
AGRICULTURE AND MACROECONOMY

Theoretically, the linkages between
agriculture and macroeconomic policies and
factors were analysed through world market
price, global conditions, exchange rate, trade
(tariff and non-tariff barriers) and sectoral
policies namely support price, marketing and

procurement (Schuh, 1974; In and Mount,
1994; Mamingi, 1996 and Schiff and Valdes,
1998). Though, macroeconomic and sector
specific policies are inter-linked, the effect of
the former on producers’ incentives is stated
to be indirect and that of the latter direct. A
quantification of the impact of macro
conditions, policies and of several unforeseen
situations on agriculture has been based on
both economy wide macro modeling and time
series econometric models. The sector specific
and commodity specific models have also been
developed in assessing the growth
performance of agriculture in totality and
separately for foodgrains and non-foodgrains2.
Some of the possible scenarios that have been
considered from the supply as well as demand
sides include deceleration in the volume of
world trade, sudden capital outflow, hike in oil
price, fiscal profligacy of the government,
increase in prices of fertilizer and food,
exchange rate depreciation, tariffs and
monetary shocks.

Broad results provide evidence in favour
of significant interactions between macro
economy and agriculture over a period of time.
However, the relative importance of various
factors impacting agriculture differs across
countries, sectors and commodities, which
could be due to different time periods
considered, specification of variables and
choice of the model.

The findings indicate that the performance
of agriculture, and also of the economy as a
whole would not be the same in a situation of
any change in exogenous factors, which in due
course may also affect the overall economic
system through various channels. Such
exogenous impulses, if happen may positively
influence growth as has happened in the case
of technological breakthroughs or may have
2 See among others, Storm (1993), Lassaad and
Womack (1998), McKay, Morrissey and Vaillant
(1998), Gulati and Kelly (1999), Ardeni and
Freebairn (2002), Kalirajan and Bhide (2003),
Bhattacharya and Kar (2007) and  Bhanumurthy
and Kumawat (2009).
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adverse impact in a situation of global
recession or hike in international oil price. Such
shocks often cause unpredictable changes in
the aggregate demand and short run aggregate
supply, thereby, inducing fluctuations in the
short run growth rate (Bhattacharya and Kar,
2007).

The theoretical and empirical linkages
given in the literature have provided a
framework for analysis. The model represents
a simultaneous equation system of four
behavioural equations and a few identities as
follows:
Under Exportable Scenario
Pe = Pw Exchange Rate......….(1)
Pd = f(Pe, MSP, Production, Export,

Procurement).......................(2)
Export = f(Pe/Pd, Stock,Production,

World per capita income,
Openness,  Procurement)....(3)

Area = f(Lagged Pd/Ip, Rainfall, Area
Irrigated, Pc, Risk, lagged crop
area, Technology,  Road
density)................................(4)

Yield = f(Rainfall, Irrigation, Fertilizer
Consumption/Gross Cropped
Area, Technology)..............(5)

Production= Crop Area   Yield …...........(6)
Under Importable Scenario
Pi = Pw   Exchange Rate......….(1)
Pit = Pi   (1+Tariff).......……......(1a)
Pd = f(Pit, MSP, Production, Import,

Procurement).......................(2)
Import = f(Pit/Pd, Stock, Procurement,

Openness, Personal Disposal
income,  NTBs/Dummy)......(3)

Area = f(Lagged Pd/Ip, Pc,   Rainfall,
Technology, Area Irrigated,
Road density, Lagged crop
area, Risk).........……........…(4)

Yield = f(Rainfall, Irrigation, Fertilizer
consumption/Gross Cropped
Area, Technology ) …........(5)

Production= Crop area   Yield ….............(6)
Where,

Er is nominal exchange rate in ̀ $-1;
Pw is the world reference price in US

dollars;
Pi and Pe are world reference price in `t-1

and represents export (FOB) price and import
(CIF) price of commodities;

Pd is wholesale commodity price in
domestic markets in ̀ t-1;

Pc is price of competing crop in ̀ t-1;
Ip is input price represented by fertilizer

(NPK) in `t-1 weighted by consumption of
NPK;

Irrigation is represented by irrigation ratio
(gross irrigated area (GIA) per gross cropped
area (GCA);

Technology is represented by relative yield
that is ratio of own crop yield to competing
crop yield (yieldc);

MSP is minimum support price as fixed by
the government in `t-1;

Risk (price or yield) is estimated by squared
deviation of difference between actual and
expected price or crop yield. The latter is taken
to be three years moving average.

Dummy represents NTBs and other factors
not captured by specified variables;

Openness was captured indirectly through
India’s share of value of agricultural trade in
world agricultural trade or share of value of
export and imports in GDP agriculture.

To begin with, domestic price of wheat (Pd)
under exportable/importable scenario was
postulated to be determined by export/import
price (Pe/Pi), which, in turn was taken to be
exogenously influenced by the world reference
price, exchange rate and tariff in the case of
importables.  Other factors that affect domestic
price of wheat were minimum support price
(MSP), procurement for running public
distribution system for people below poverty
line, production and absolute volume of trade.
Lags were used in some equations to
incorporate the dynamic behaviour. In some
studies, lagged dependent variable was taken
to gauge asymmetric process of price
transmission between the world and domestic
wheat markets (Dasgupta et al., 2011). Exports
were determined by export price/domestic price
indicating competitiveness, procurement,
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public stocks, world per capita income and
openness of Indian agriculture to world trade.
Theoretically, all these variables are expected
to have a positive sign. In the case of import
function, the expected sign of relative price,
stocks and procurement is expected to be
negative and that of personal disposable
income to be positive. Dummy was specified
to capture the effect of NTBs and other factors,
if any3. Since most of the restrictions got
removed only from 1999 when India was asked
by the WTO to replace quantitative restrictions
(QRs) with tariffs, the value of dummy is taken
as one from 1980-81 to 1998-99 and zero from
1999-2000 to 2009-10.  Its expected sign is
negative, which implies that external trade will
get a boost with decrease in QRs. As NTBs
are to be replaced by tariffs, the tariff
equivalents of NTBs were also tried as an
explanatory variable in place of dummy. The
results, however, remained unchanged.

The acreage under a crop is influenced by
price incentives, which was explained either
by own price or profitability, defined as ratio
of output price to input price. Own price of
wheat was employed both as an endogenous
as well as an exogenous variable in the model.
It was taken as an exogenous variable in
acreage response function equation to examine
the price effect/incentives on land allocation.
Both, the current year and one-year lagged
price or relative output and input price were
used to see the response of wheat area in
forming expectations. Assuming that farmers
are profit maximizers and also that trade
liberalization has created a positive
environment through increase in price, this
variable was expected to be positive. An
increase in the price of competing crop
(rapeseed) is likely to yield a negative influence
on acreage. Other factors, termed as non-price
are expected to exert a positive influence on
area. The variable, risk (price or yield) may bear

a negative sign. The lagged dependent variable
represents partial adjustment that is, farmers
respond slowly to changes in the relative prices
and other variables in the short run. However,
in the long run certain desired levels of acreage
and output may be achieved.

The data on the selected variables were
collected from Agriculture Statistics at a
Glance, Ministry of Agriculture, Handbook of
Statistics on the Indian Economy, Reserve Bank
of India (RBI), Fertilizer Statistics, Fertilizer
Association of India, FAO Trade and
Production Statistics (www.fao.org) and
National Accounts Statistics, Government of
India. Exchange rate (`$-1) is extracted from
Report on Currency and Finance, RBI. World
income/gross domestic product (GDP) was
taken from World Development Indicators,
World Bank. World wheat price (No.1, US Hard
Red Winter, FOB Gulf of Mexico) was taken
from International Financial Statistics, IMF.
Price variables were specified in ̀ t-1 and were
converted into real prices using wholesale
price index of all commodities at base 1993-94.
The price series given in US $ were converted
into rupees using appropriate exchange rate
and was deflated.
EMPIRICAL RESULTS ON THE IMPACT OF
MACRO AND SECTORAL POLICIES AND
FACTORS ON OUTPUT

The results presented in Table 1 and 2
exhibit empirical results obtained from OLS and
simultaneous equation methods, separately
under the exportable and importable scenarios.
Due to the presence of multicollinearity
alternate equations have been tried. It is
evident from the estimates that wholesale price
of wheat in India was explained more by its
respective administered price (elasticity 0.49)
than by the world reference price. The low price
transmission elasticity between the world and
domestic markets (0.12) could be explained by
lack of competitiveness of wheat in the global
markets, adhocism in trade policy, restrictions
and controls on private trade. Further, the
domestic wheat price was influenced by
procurement with an expected negative sign.

3 NTBs could be obtaining permits or license, quota
and quantitative ceilings etc. Though most of the
barriers got removed from 1999-2000, a few con-
tinue on food security and health grounds.
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The insignificance of exports and imports in
determining domestic price of wheat was
explained by lagged relationship between
production and export. A high production in
year ‘t’ was followed by an increase in exports
in the subsequent period (year), which also
happens to coincide with lower prices.

In many instances, domestic prices have
influenced decision to go in for export and
import rather than export/import being a lead
factor in affecting the domestic prices. If this
kind of situation occurs, then the relationship
between domestic price and exports turns out
to be negative, which otherwise was expected
to be positive. All these factors explain 68
percent of variations in the wholesale price.
These results, among other factors suggests
that though price policy, backed by
procurement provides protection from
unexpected plunge in the world price, it may
dissuade full price transmission from world to
Table 2: Empirical results under importable
scenario: 1980-81 to 2009-10
Particluar OLS 3SLS
Price
World Price -0.03 -0.008

(-0.58) (-0.19)
Support Price 0.58* 0.59*

(4.82) (5.97)
Procurement -0.07*** -0.05

(-1.64) (-1.53)
Trend 0.003 0
- (1.17) (0.76)
Constant 4.41 4.08
R2 0.68 0.67
D-W 2.15 2.13
Import
Pit/Pd -6.06** -3.53

(-2.03)# (-1.29)
Stock -0.69 -0.63

(-0.60)# (-0.47)#

Openness 7.59* 5.53**

(2.33) (1.99)
Dummy (NTB) -2.15 -1.22

(-0.83) (-0.56)
Constant 62.19 53.6
R2 0.36 0.28
D-W 2.3 2.27
Figures in parentheses are t-values. *,** &*** denote
1,5 & 10 percent level of significance.
# denotes one year lag.

Table 1: Empirical results under exportable
scenarios: 1980-81 to 2009-10
Particular OLS OLS I OLS II 3SLS
Price
World Price - 0.014 0.12*** 0.01

(0.22)# (1.67) (0.26)
Support Price - 0.49* - 0.49*

(3.51) (3.74)
Export - -0.002 -0.007** -0.003

(-0.76)# (-2.18)# (-1.05)
Procurement - -0.08*** -0.08 -0.09**

(-1.81) (-1.45) (-2.07)
Production - - -0.06 -

(-0.30)
Trend - 0.002 0.008*** 0.003***

(1.47) (1.66) (1.68)
Constant - 4.81 8.55 4.93
R2 - 0.68 0.52 0.68
D-W - 2.12 2 2.14
Export
Pe/Pd 1.93 - - 0.72

(0.42) (0.17)
Stock 3.11*# - - 2.72*

(2.76) (2.71)
World Income 2.77*** - - 2.27

(1.68) (1.54)
Openness -7.68* - - -6.35*

(-2.34) (-2.15)
Lagged Export 0.29*** - - 0.43*

(1.70) (2.57)
Constant -41.86 - - -35.83
R2 0.4 - - 0.38
D-W 2.18 - - 2.3
Area
Lagged Pd - 0.19** 0.10* 0.19*

(2.05) (2.20)@ (2.49)
Rain Index - 0.16* 0.18* 0.17*

(2.65) -2.82 (3.37)
% Area Irrigated - 0.36* - 0.40*

(2.63) (3.48)
Competing crop
Price-Pc

- -0.08 -0.09 -0.094
 (-1.21) (-1.23) (-1.56)

Risk - 0.0004 -0.0003 0.002
(0.22) (-0.09) (0.85)

Lagged Area - 0.35** 0.46* 0.29**

(1.98) (2.50) (2.01)
Constant - 3.58 5.45 3.96
R2 - 0.86 0.82 0.86
D-W - 1.67 2 1.64
Yield
Irrigation 0.51** - - 1.17*

(1.86) (4.20)
Technology 0.17** - - 0.13**

- (2.13) (1.86)
Constant 4.76 - - 3.42
R2 0.92 - - 0.92
D-W 1.61 - - 1.83$
Figures in parentheses are t-values. *,** &*** denote 1,5 &
10 percent level of significance. # denotes one year lag,
@wheat price/input price (fertilizer), $ specified using AR(1)
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domestic markets and could also bring
imbalances in the latter such as rise in grain
stocks.

Turning to export function, it was found
that variations in wheat exports are not
influenced by relative world and domestic
prices primarily due to higher domestic price
than the world price in most of the years.

Wheat stocks with the government
significantly influences decision to undertake
export. Under import function, relative price
has the expected negative sign and was
statistically significant too. Among other
factors, level of income or economic growth
and openness determine imports. From early
2000, India has raised tariffs to control imports.

The estimates obtained from acreage
response equation show that price incentives,
attributable to liberal measures have positively
and significantly explained changes in
absolute area under wheat. Area price elasticity
estimate, which was always on the lower side,
varying within 0.06 to 0.13 from early seventies

to late nineties, has risen to 0.19 now4. The
results further indicate supply side factors
such as irrigation to influence acreage the
most, which was visible from estimated
coefficient of rainfall at 0.16 and that of
percentage of irrigated wheat area at 0.36
respectively. The final equation explains yield,
which was taken to be influenced by rainfall,
irrigation and technology. Since most of the
explanatory variables in area and yield
equations overlap, the analysis was tried
without specification of yield equation that is,
assuming yield to be determined exogenously.
The results, however, did not vary much and
suggest these factors to positively and
significantly influence crop productivity.
SIMULATION MODEL AND VALIDATION
OF ENDOGENOUS VARIABLES

The behavioural equations determined on
the basis of two methods show estimates to
be by and large consistent. Simulations were
performed on OLS as the estimated parameters
also show robustness based on t-test and

4A rather low supply response may be attributable to adhocism in exports-imports, regulations on trade
and inadequate advancements in technology, irrigation and infrastructure (Gulati & Kelly, 1999; Bathla,
2011).

Figure I: Actual and Base  Run Estimates of Price  of Wheat:1990-91 to 2009-10
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other tests. The actual estimates were used to
calibrate a simulation over the period by
introducing a hypothetical change in some of
the exogenous variables. Before this, the
effectiveness of the model in generating
simulations was determined. Validation was
done by comparing the actual past and base
run simulated values of endogenous variables
without introducing any change in the
exogenous variables. The base run simulated
values were representative of equilibrium
values that were generated on the basis of
actual time paths of exogenous variables and
given time paths of factors relating to trade,
exchange rate and world prices. Figure I and II
reveals difference between the actual and base
run simulated values of price and acreage. A
negligible difference between the two was
found, indicating that the error was low and
unbiased. Deviations between the actual and
base run values of area and exports were

identified during early 2000. Occurrence of
such errors can be explained by both statistical
and economic reasons5. It is important to
mention that such distortionary changes,
identified in some years cannot be quantified.
However, broad economic variables in the
model correctly elicit directional changes. After
validation, a maximum or a minimum change is
introduced in the exogenous variable at a given
time to explain the magnitude of its impact on
endogenous variables in 2005-06, 2006-07,
2007-08, 2008-09 and 2009-10.
OPTIMISTIC AND PESSIMISTIC
SCENARIOS OF CHANGE AND KEY
RESULTS

This section presents plausible scenarios
that are generated for  carrying out
counterfactual simulations along with the
estimated results. The preusal of Table 2 shows
five years (2005/06 to 2009/10) annual average
percentage change in the base run and

Figure II: Actual and Base Run Estimates of Area of Wheat:1990-91 to 2009-10
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5 Some of these include (a) regression techniques that determine the behavioural equations have an
inherent stochastic component that represents random nature of variables, (b) techniques used in con-
structing and solving the model, (c) dynamic method used to do simulations/forecasts because the present
values of impact variables are generated on the basis of forecasted past values rather than actual values
of the past. Errors tend to be more in dynamic model compared to static model, (d) behavioural equations
developed are based on theories with well developed market structures and hence may not explain condi-
tions in the Indian context satisfactorily, (e) mix of sample period pertaining to pre- and post-reforms
having year-to-year changes in NTBs, (f) imposition of internal trade barriers may distort prices
(Bhattacharya and Kar, 2007).
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simulated values of price, exports, imports and
acreage/production of wheat under each
scenario.
World Price Volatility

The first experiment relates to volatility in
the world reference price. The commodity
prices are subject to fluctuations due to
changing demand and supply conditions. An
increase in the world market price may act as
an incentive due to competitiveness of
commodities and hence an increase in demand
for export. On the contrary, a fall in it can have
negative implications. In any situation,
producers need to accommodate in their land
and production decisions such price
fluctuations that often arise in the world
markets. During 1980-81 to 2009-10, while
international price of wheat varied from a
minimum 112 US$ to a maximum 325 US$ per
tonne (`2527 to ̀ 6400 per tonne), real domestic
price was within the range of `3458 to `4929
per tonne. For carrying out simulations, world
price is hypothetically increased to 35 percent
and decreased to 25 percent based on the
maximum and minimum change in price from
1990-91 to 2009-10.

The results furnished in Table 3 show that
volatility on the higher side increases average
annual domestic price of wheat by 1.17 percent.
Acceleration in exports was clearly visible by

287 percent. As expected, an increase in world
price relative to domestic price brings the level
of imports downward by 85 percent and raises
average annual acreage/production by 0.05
percent. A fall in the world price affects imports
without bringing much change in the domestic
price and exports. These results, though not
strictly comparable with the estimates given
in the literature due to different methodology
and time period considered, are yet similar in
demonstrating directional changes in price,
output and exports. Gulati and Kelly (1999)
found the impact of an increase in domestic
price in tune with international price on
percentage change in price and supply to be
6.38 and 4.95 percent for wheat from base level
during 1993-94. Wheat exports may increase
to 5.1 million tonnes. In contrast, a pessimistic
scenario, if it occurs, would negatively affect
exports. The impact is also extensive in terms
of import surge, which may badly affect area/
production. A hike in the tariff rate can be
followed to counter this shock. Notably, the
impact of world price shock on area may not
be severe as it is influenced more by MSP than
by price movements in the international
markets.
Exchange Rate Fluctuations

India undertook devaluation of currency
once during 1991 and then twice in 1992-93.

Table 3: Impact of variations in various factors on wheat (Annual average percent change, 2005-06
to 2009-10)
Commodity Price Export Import Area/Production Price Export Import Area/Producti-

on
World Price Maximum: +35% Minimun:-25%

1.17 287.29 -84.79 0.05 0.75 9.73 489.79 -0.03
Exchange Rate Maximum: +30% Minimun:+2%

1.14 256.72 -80.76 0.04 0.97 111.22 -13.02 0.01
Minimun:-5%

0.92 81.37 35.38 0.003
Tariffs Maximum: +100% Minimun:0%

-0.39 - -4.18 -0.34 1.06 - 7066.56 -0.04
Rainfall Maximum: +15% Minimun -20%

0.81 111.25 -1.57 3.21 0.96 102.4 -1.57 -4.72
Support Price Maximum.: +25% Minimun:-8%

10.66 88.27 113.44 1.63 -2.4 108.88 -26.16 -0.59
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Since then, exchange rate is market driven and
has an in-built mechanism that stabilizes its
movements. From early nineties, nominal
exchange rate has shown a maximum yearly
increase of 30 percent and a minimum of two
percent. For simulation, a hypothetical
maximum and minimum change is introduced
at a time from the existing level. Keeping in
view the fact that exchange rate appreciated
from 2003-04 with the result that nominal rate
came down from ̀ 48.8 per dollar to ̀ 40.24 per
dollar in 2007-08 and subsequently rose to
`47.42, another experiment is done by allowing
the rate to appreciate annually by five percent
from its existing level. The currency
depreciation by 30 percent raises nominal
exchange rate from `44.27, `45.28, `40.24,
`45.91 and ̀ 47.42 per dollar to ̀ 57.55, ̀ 58.86,
`52.31, ̀ 59.68 and ̀ 61.65 respectively during
2005-06 to 2009-10. Similarly a minimum change
of 2 percent increases it slightly. In contrast,
an appreciation of currency by 5 percent
reduces nominal exchange rate to `42.06,
`43.02, `38.23, ̀ 43.61 and `45.05 per dollar
from the existing level. Keeping other variables
unchanged, maximum variations in exchange
rate would increase exports and decrease
imports through change in price structure.

The impact of exchange rate variations was
directly visible on the volume of trade. It
indicated that had India been more open to
world trade during the eighties, average wheat
export would have been higher by 256 percent.
The impact of depreciation on area shows an
average annual percentage increase by 0.04
only. The estimates on area response
(Equation 4) have also indicated that
technology and irrigation play significant role
in inducing area along with price incentives.
Under a scenario of a minimum depreciation of
currency, average price rises by 0.97 percent,
which was less than what is observed under
an optimistic scenario. The situation also
affects area to be put under cultivation. Exports
tend to fall under a scenario of moderate
currency appreciation and imports would be
negative. In the case of a severe shock through

appreciation of currency, average rate of
exports tend to fall and imports increase,
suggesting lack of resilience of wheat to this
change. However, the impact may not be
severe as world price has a moderate influence
on price. Since exchange rate is now market
determined, agriculture can be resilient to its
adverse impact. Import surge caused by
appreciation and also by world price shocks
can be handled by keeping a check on imports
and imposing higher tariffs. The price stability
in the domestic markets has always been
maintained by storing and managing public
stocks and resorting to open-market sales of
acquired stocks. A variable tariff policy must
synchronize with price policy in terms of
fixation of MSP and release of stocks in
accordance with conditions prevailing in
domestic and world markets. Basu (2011) has
discussed various options to strengthen open-
market operations and public distribution
system in the country.
Changes in Tariffs and Elimination of NTBs

Tariffs on wheat imports were imposed only
from 2000-01. Tariff rate has been lower than
the WTO prescribed bound rate of 100 percent,
which indicates that there is further room for
increasing import duties. The optimistic
scenario represents a maximum increase in
tariff equal to the bound rate and the
pessimistic scenario focuses on minimum or
complete removal of tariff6. Wheat tariff was
zero till 1999-2000 and got imposed at 108 and
50 percent during 2001 to 2003 followed by
100 percent till 2006-07 and then fell to 42 and
37 percent. Two simulations are, therefore
carried out, one with maximum tariff equal to
bound rate and second with minimum or zero
tariff. The optimistic scenario reveals a slight
decrease in domestic price and import. As

6 The first scenario also takes care of the impact of
removal of NTBs. The estimated tariff equivalents
of NTBs fall within the range of  to 48 percent for
wheat. Since current rates are well below the bound
rates, imposition of maximum tariff equal to bound
rate will account for the effects of NTBs on imports.
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expected, the impact of hike in tariff may not
be high enough to accelerate or decelerate
acreage. In a situation of no tariff that is shock,
results reveal that had we not raised tariffs in
wheat from 2000, the impact would have been
extensive in terms of import surge. Finally,
acreage was somewhat resilient to tariff shock
as average percentage change in it was
estimated to be only -0.04. A flexible tariff rate
policy is, therefore, desirable.
Variations in Rainfall

Despite advancements in major and minor
irrigation in India, agriculture continues to be
dependent on weather. A less than normal
rainfall (Index=100) affects production and
hence overall growth due to inter-sectoral
demand and supply linkages. Bhattacharya and
Kar (2007) found that due to rainfall shock,
agricultural growth rate in India fell
substantially from 3.3 to -1.7 percent in the
short run and from 2.6 to 2.0 percent in the
long run. The extent to which rainfall shock
affecting area was studied under an optimistic
scenario, which depicts above normal rainfall,
taken to be 15 percent during the last more
than 10 years. The pessimistic one depicts
below average normal rainfall that is drought,
which was observed to be 20 percent in 1987,
2002 and 2009. The rainfall index was assumed
to be the maximum at 113.9, 108.99, 113.59, 103.3
and 93.57 and minimum at 79.24, 75.82, 79.02,
71.88 and 65.09 compared to actual values of
99.05, 94.77, 98.78, 89.85 and 81.37 respectively

from 2005-06 to 2009-10. An above normal
rainfall is expected to increase production
whereas a below normal rainfall represents
drought conditions, which negatively affects
output. Simulated results estimate an average
fall in area by 3.21 percent per year. In both
situations, domestic prices were not much
affected. A small impact of rainfall on price
could be due to fixation of support price. There
was not much variation in the volume of trade
as a result of change in rainfall. The shocks
arising due to drought can be countered on its
own as rainfall has tendency to follow a
cyclical pattern.
Changes in Minimum Support Price (MSP)

Government fixes support price of essential
commodities and undertakes procurement of
a few in order to provide incentives to farmers
and bring price stability through open market
sales. The issue is highly debatable because
the policy is argued to suffer from regional
and crop bias as it acts as a floor price mainly
for wheat and paddy/rice that too in states
where procurement operations are undertaken.
Besides, many think that it is inflationary in
nature, distort the process of market mechanism
and bring demand-supply imbalances (Chand,
2009). Further, due to opening up of markets,
opportunities to export cereals have been
growing. The degree of sensitivity of price,
export-import and output as a result of changes
in the support price was estimated. The
maximum and minimum (negative) variations

Table 4: Relative impact of changes in various factors on wheat (Average annual percent
change from 2005-06 to 2009-10)
 Particulars Exchange rate Tariff rate World price Support price Rainfall Total
Optimistic Scenario
Price 1.14 -0.39 1.17 10.66 0.81 13.40
Exports 256.72 - 287.29 88.27 111.25 743.54
Imports -80.76 -4.18 -84.79 113.44 -1.57 -57.87
Area/Production 0.04 -0.34 0.05 1.63 3.21 4.60
Pessimistic Scenario
Price 0.92 1.06 0.75 -2.40 0.96 1.29
Exports 81.37 - 9.73 108.88 102.40 302.37
Imports 35.38 7077.56 489.79 -26.16 -1.57 7563.99
Area/Production 0.003 -0.04 -0.03 -0.59 -4.72 -5.37
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observed in support price from 1990-91 to 2009-
10 were: +20 and -8 percent. Under an optimistic
scenario, MSP rose from ̀ 4153 in 2005-06 to
`5665 per tonne in 2009-10 and the same under
a pessimistic scenario increased from ̀ 3057 to
`4169 per tonne respectively during these
years. Based on these, the existing price in
each year was changed.

The results reveal that with a hike and fall
in MSP, average price increases and decreases
by 10.66 and 2.40 percent per year. Clearly,
under an optimistic scenario, production gets
a boost but exports may get dissuaded.
Average imports may rise annually by 113
percent respectively.  In contrast, a decrease
in support price may bring down price and raise
average exports by 108 per year and turn down
imports. The effect of this shock may lead to
an average yearly decrease in area by 0.59
percent, which was not large as variations in
support price do not indicate much change in
yield. Overall results indicate some resilience
of acreage to a given change in MSP.

The results presented in Table 4 show
relative as well as total impact on wheat of
selected policy, price and natural factors based
on sum total of each of the percentage changes
corresponding to various factors under
optimistic and pessimistic scenarios. It was
clear that fluctuations in world price, exchange
rate and tariffs have relatively stronger effects
(positive/negative) compared to those in
support price and rainfall. The movements in
the world market price and tariffs have
relatively stronger effects on both price and
trade. A change in the support price has a
considerable impact on domestic price and area
than on exports. Rainfall shock has a significant
impact on impeding growth in area. An overall
impact of shock may not bring much change
in the average annual price (+1.29%) but could
induce significant changes in exports (+302%),
imports (+7563%) and production (-5.37%)
respectively.
KEY FINDINGS AND IMPLICATIONS

An attempt was made to examine the impact
of macroeconomic and sector specific policies

and factors on wheat output in India and the
extent to which it is resilient to shocks caused
by price, policies and other factors. A structural
econometric model was applied, separately
under the exportable and importable scenarios
from 1980-81 to 2009-10. Five counterfactual
simulations experiments are carried out to
quantify the magnitude of sensitivity of price,
exports, imports, area and production of wheat
to exogenous impulses and explore options
that may neutralize their adverse effects.

The broad results reveal wheat price to be
increasingly driven by an incentive structure
arising out of liberal exchange rate, trade and
other policies and a greater openness of
domestic markets to international markets.
However, domestic price was not much
vulnerable to shocks as it shows a moderate
response to price movements in the
international market. Also, wheat crop is
backed by administered price and
procurement, which provide cushion against
shocks caused by an unexpected plunge in its
global market price. Nevertheless, empirical
results indicate that sudden disturbances
caused by a fall in the world price, tariffs and
currency appreciation are relatively more
pervasive than support price and rainfall in
changing the incentive structure, exports and
imports. The shocks arising due to various
policy variables tend to bring down wheat price
but may not lead to much change in its area.
Only exceptional case is that of a rainfall shock
that affects acreage. Further, there are
considerable tradeoffs involved, namely a hike
in support price may increase domestic price
and acreage but may dissuade higher exports.
Overall results indicate that wheat could be
sensitive to exogenous impulses caused by
external conditions. Nonetheless, due to macro
economic, trade and price policy measures, its
price and output tend to be much more resilient
to various shocks compared to its exports and
imports. Appropriate and timely adjustments
in tariffs together with changes in support price
and operation of open-market sales of public
stocks may help to counter the adverse effects
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of likely divergences, maintain incentive
structure and price stability in a market driven
economy.
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Annexure I
 Broad statistics on wheat in India: Decadal averages, 1980-81 to 2009-10

Particulars 1980-81
 to

1989-90

1990-91
to

1999-2000

2000-01
to

 2009-10
Area (Million hectare) 23.30 25.54 26.77
Share of area in net cultivated area (%) 16 18 19
Area irrigated (%) 75.44 84.98 89.4
Production (Million tonne) 44.76 63.95 74.46
Yield (kg per hectare) 1918 2498 2783
Wheat procured by the State (%) 18 17 23
Exports (Million tonne) 0.087 0.27 1.42
Share of exports in production (%) 0.20 0.43 2
Imports (Million tonne) 0.896 0.694 0.914
Share of imports in production (%) 2.98 1.04 1.19
Share of value of wheat trade in agriculture trade (%) 5.13 2.37 2.77
Share of agriculture trade in GDP agriculture (%) 5.96 7.59 12.26
India's value of agriculture trade in world agriculture trade (%) 0.80 0.76 1.15
Support price (` per tonne at 1993-94 base) 3263.07 3526.67 3894.12
Domestic wholesale price 3836.46 4134.33 4290.81
World reference price (No.1, US hard red winter) 3471.00 4288.07 4220.49
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ABSTRACT

Punjab is an agriculturally developed state of India and has a type of land
distribution slightly better than the national average. The present study
showed that the small operational area along with low investment on
machinery and irrigation structure were the limiting factors for the marginal
and the small farmers. To make full use of the available human labour, dairy
farming was adopted. However, this enterprise again did not yield much
perhaps due to uneconomical herd size and due to the fact that the number
of buffaloes reared was higher that the cross-breed cows. The higher
operational area and more milch animals and relatively higher investment
on machinery and irrigation structure in Zone-II compared to Zone-III and
I showed that gross returns for per farm both of marginal and small farmer
was highest in Zone-II followed by Zone-III and I, respectively.
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INTRODUCTION
The vast majority of the population of India

lives in villages. About 65 percent of the people
draw its livelihood from agriculture. Agriculture
dominates the economy to such an extent that
a high proportion of working population in
India is engaged in agricultural production
and agricultural activities. The marginal and
small farmers accounted for nearly 83 per cent
of the total operational holdings in the country,
cultivating 44 percent of the net cultivated area
in India during 2009-10 (Anonymous, 2011).
This section of the farming community is
embroiled in the vicious cycle of low saving,
even dis-saving, low investments, low returns,

etc. The major problems of these farmers are
surplus family labour and uneconomic size of
farm holding which keep these people below
poverty line (Pandey and Kaushal, 1980).

Punjab is an agriculturally developed state
of India and has a type of land distribution
slightly better than the national average. Out
of 11.7 lakh operational holdings during 1990-
91, 26.5 per cent were that of less than one
hectare (marginal holdings) and 18.3 per cent
were of one to two hectare (small holdings).
The total holdings declined to 10.52 lakh during
2010-11, out of which marginal and small farm
holdings comprised 15.59 per cent and 18.54
per cent, respectively (Anonymous, 2008). The
decline in proportion of marginal and small
holdings may be due to operation of reverse
tenancy. The marginal and small farmers lease
out their land to other farm size groups as crop
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raising is becoming less remunerative. There
was hardly any scope left for improving their
income from the tiny holdings they have (Kaur
et al., 2001). The production pattern of farmers
in Punjab is dominated by paddy-wheat crop
rotation. Mono-culture of this crop rotation
over time has resulted in serious economic and
ecological crisis. The agricultural productivity
has nearly stagnated and the consistent rise
in cost of production is resulting in squeeze of
profit margin (Singh and Kolar, 2001). There is
low investment and thus, low production on
marginal and the small farms. The cost of
cultivation on small farms is high due to use of
hired machinery and increasing transportation
costs as compared to that on large farms (Kaur
et al, 2001). Therefore, this paper examined the
resource use and income on the marginal and
small farms in Punjab.
METHODOLOGY

The study was conducted in Punjab state.
Three stage stratified random sampling
procedure was used for the selection of the
sample. The whole state was divided into three
homogeneous zones (Zone-I, Zone-II and
Zone-III) based on concentration of marginal
and small farmers in each district. The Zone-I
included four districts of Hoshiarpur, Mohali,
Gurdaspur and Roopnagar, Zone-II included
the districts of Amritsar, Kapurthala, Ludhiana,
Tarn Taran, Nawanshahar and Fatehgarh and
Zone-III covered ten districts namely Faridkot,
Muktsar, Bathinda, Patiala, Moga, Jalandhar,
Sangrur, Ferozepur,  Barnala and Mansa. A total
of twenty tehsils were selected as first stage
sampling unit. These tehsils was allocated
among the three zones with probability
proportion to the number of marginal and small
farmers in each zone. One village was selected
randomly from each tehsil to obtain the second
stage sampling unit. Again, sixteen farmers
were randomly selected from each sample
village at the third and the ultimate stage of
sampling. Thus, the sample of 320 farmers was
obtained for the purpose of this study. The
data were analyzed by using simple statistical
tools such as averages, percentages, etc.

RESULTS AND DISCUSSION
Resource Availability on the Marginal and
Small Farms

The resource availability and its use on a
particular farm reflects the financial status of
the farmer. The various resources used on the
farm are land, labour, machines, farm buildings
and other consumable inputs. The farm income
earned with the present use of resources at
the existing level of technology has also been
discussed.
Operational area

The perusal of Table 1 showed that the
average size of operational holding was higher
in the case of small farms than the marginal
farms. The per cent of the owned operational
area was higher in both categories of farms.
Only 12 to 16 per cent of the area was taken on
lease by the sample farmers.

Furthermore, it was observed that neither
marginal nor small farmer leased out any area.
The average operational area of marginal
farmers in Zone-I was 0.56 hectare turned out
to be  smaller than that of Zone-II (0.64 hectare)
and Zone-III (0.69 hectares). Similar was the
case with small farmers as the average
operational area was 1.31 hectares in Zone-I

Table 1: Holding size of sample marginal
and small farms in Punjab, 2009-10

(Hectares)
Zone Owned land Leased in land Operational  area
Marginal Farmers
I 0.5

(89.28)
0.06

(10.72)
0.56

(100.00)
II 0.55

(85.94)
0.09

(14.06)
0.64

(100.00)
III 0.61

(88.41)
0.08

(11.59)
0.69

(100.00)
Overall
average

0.55
(87.30)

0.08
(12.70)

0.63
(100.00)

Small  farms
I 1.1

(83.97)
0.21

(16.03)
1.31

(100.00)
II 1.14

(82.01)
0.25

(18.29)
1.39

(100.00)
III 1.24

(84.35)
0.23

(15.65)
1.47

(100.00)
Overall
average

1.16
(83.45)

0.23
(16.55)

1.39
(100.00)

Figures in parentheses are percentages of t operational area
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compared to 1.39 hectares in Zone-II and 1.47
hectares in Zone-III. The area leased in by small
farmers was relatively higher than the leased
in by marginal farmers. The average area leased
in by marginal farmers was estimated at 0.08
hectares compared to 0.23 hectares for small
farmers.
Cropping pattern

The existing cropping pattern on marginal
and small farms in the three zones of Punjab
has been presented in Table 2. The overall
average gross cropped area with the marginal
farm was estimated to be 1.22 hectares and
2.78 hectares for the small farm. This gave the
average cropping intensity of 193.65 and
198.58 per cent in the case of marginal and
small farms, repectively. The major crops
grown by the marginal and small farmers in
Punjab were paddy and maize during kharif

season and wheat in the rabi season. The other
crops raised on the farm with less than 5 per
cent of its area were sugarcane, cotton, basmati
and kharif and rabi fodder. There was a lot of
difference in cropping pattern followed in the
three zones. Maize was the major kharif crop
on marginal and small farms followed by paddy
and sugarcane in Zone-I whereas paddy was
the major crop in Zone-II and Zone-III.

Wheat was the principal crop in rabi
season in all zones. On the small farms, the
crops like peas and potato were also raised in
Zone-II while cotton and moong were produced
in Zone-III. The area under fodder in both
kharif and rabi seasons was relatively higher
on marginal farms in Zone-II and  on small farms
in Zone-III due to the fact that livestock
production was fully stall fed in these zones.
The cropping intensity was higher in Zone-III

Table 2: Cropping pattern followed on marginal and small  farms  in Punjab, 2009-10
Particulars Marginal farms Small farms
Zone I II III Overall

average
I II III Overall

average
Paddy 0.17 0.53 0.55 0.42 0.41 1.22 1.04 0.89

(15.74) (43.44) (40.44) (34.43) (15.76) (43.88) (35.61) (32.13)
Basmati - 0.01 0.02 0.01 - 0.04 0.04 0.03

(0.82) (1.47) (0.82) (1.44) (1.37) (1.08)
Cotton - - 0.05 0.02 - - 0.17 0.06

(3.68) (1.64) (5.82) (2.16)
Moong - - - - - - 0.02 0.01

(0.68) (0.36)
Sugarcane* 0.1 - - 0.03 0.25 - - 0.08

(9.26) (2.46) (9.62) (2.88)
Maize 0.23 - - 0.08 0.52 - - 0.17

(21.29) (6.56) (20.00) (6.12)
Kharif fodder 0.04 0.07 0.06 0.06 0.12 0.13 0.19 0.15

(3.7) (5.7) (4.4) (4.6) (4.6) (4.7) (6.6) (5.3)
Wheat 0.4 0.54 0.62 0.52 0.93 1.21 1.29 1.15

(37.04) (44.26) (45.58) (42.62) (35.77) (43.53) (44.17) (41.15)
Peas - - - - - 0.02 - 0.01

(0.72) (0.36)
Potato - - - - - 0.03 - 0.01

(1.08) (0.36)
Rabi fodder 0.04 0.07 0.06 0.06 0.12 0.13 0.17 0.14

(3.7) (5.74) (4.41) (4.92) (4.62) (4.68) (5.82) (5.04)
Gross cropped area 1.08 1.22 1.36 1.22 2.6 2.78 2.92 2.77
Size of holding 0.56 0.64 0.69 0.63 1.31 1.39 1.47 1.39
Cropping Intensity (%) 192.86 190.63 197.1 193.65 198.47 200 197.28 198.58
Figures in parentheses are percentages of total
*Sugarcane covers area both during kharif and rabi season
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on marginal farms and in Zone-II on small farms.
Family labour

The perusal of Table 3 showed that both
male and female human labour were available
to perform different operations related to crop
and dairy farming. On an average, there were
1.39 persons available on marginal farms and
1.67 on the small farms.

Out of the available human labour, the
number of male members on marginal and small
farms was higher. On the marginal and small
farms, crop production was the domain of the
male household members and dairy production
was done by the females. The zone-wise

analysis indicated that the availability of male
and female human labour on marginal and small
farms in Zone-III was highest compared to that
in Zone-I and II. The availability of family labour
depended upon the size of family.
Farm investment

The results presented in Table 4 exhibited
the farm inventory of marginal and small
farmers which included farm buildings,
machinery and implements, irrigation structure
and animals. The overall average investment
of marginal farm worked out to be ̀ 113980.7
and that on small farm, it was ̀ 179736.4. The
per cent investment made on animal inventory

Table 3: Availability of family labour for crop and dairy production on sample farms
(No. of person)

Particulars Marginal farms Small farms
Zone I II III Overall

average
I II III Overall

average
Male

Crop production 0.93 0.99 1.50 0.99 1.22 1.17 1.32 1.24
(69.40) (79.84) (64.42) (71.22) (73.05) (76.97) (73.33) (74.70)

Dairy production 0.19
(14.18)

0.12
(9.68)

0.33
(20.25)

0.21
(15.11)

0.26
(15.57)

0.17
(11.18)

0.23
(12.78)

0.22
(13.25)

Total 1.12
(83.58)

1.11
(89.52)

1.38
(84.66)

1.20
(86.33)

1.48
(88.62)

1.34
(88.16)

1.55
(86.11)

1.46
(87.95)

Female
Crop production 0.03 - 0.02 0.02 - - - -

(2.24) (1.23) (1.44)
Dairy production 0.19

(14.18)
0.13

(10.48)
0.23

(14.11)
0.23

(14.11)
0.19

(11.8)
0.18

(11.84)
0.25

(13.89)
0.21

(12.57)
Total 0.22

(16.42)
0.13

(10.48)
0.25

(15.39)
0.25

(15.39)
0.19

(11.8)
0.18

(11.84)
0.25

(13.89)
0.21

(12.57)
Grand total 1.34

(100.00)
1.24

(100.00)
1.63

(100.00)
1.63

(100.00)
1.67

(100.00)
1.52

(100.00)
1.80

(100.00)
1.67

(100.00)
Figures in parentheses are percentages of total
*Sugarcane covers area both during kharif and rabi season

Table 4: Investment on inventory of marginal and  small  farms in P unjab, 2009-10
 (`farm-1)

Marginal farms Small farms
Zone I II III Overall

average
I II III Overall

average
Farm buildings 14429.18 18672.33 20665.24 17922.25 23421.45 27719.76 31314.71 27485.31

(16.61) (15.07) (15.67) (15.72) (16.75) (14.36) (15.17) (15.29)
Machine and implements 19611.43 36700.65 35727.13 30679.74 39397.18 63606.11 70015.28 57672.86

(22.57) (29.62) (27.24) (26.92) (28.18) (32.95) (33.93) (32.09)
Irrigation inventory 8307.35 15655.13 17025.28 13662.59 18072.8 29755.79 32441.27 26756.62

(9.56) (12.63) (12.89) (11.99) (12.92) (15.42) (15.72) (14.89)
Animal inventory 44542.26 52880.35 57725.64 51716.08 58937.35 71936.91 72590.44 67821.57

(51.26) (42.68) (44.02) (45.37) (42.15) (37.27) (35.18) (37.73)
Total farm investment 86890.22 123908.5 131143.3 113980.7 139828.8 193018.6 206361.7 179736.4

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Figures in parentheses are percentages of total
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Table 6: Animal inventory on marginal and
small farms in Punjab, 2009-10

  (Number)
Particulars Buffalo Local

cow
Cross

bred cow
Draught
animals

Total

Marginal farms
Zone-I 1.29 0.04 0.28 0.16 2.06
Zone-II 1.9 0.05 0.45 0.25 3.23
Zone-III 1.7 0.18 0.21 0.21 2.82
Overall
average

1.61 0.09 0.31 0.21 2.68

Small farms
Zone-I 1.84 0.18 0.28 0.25 3.11
Zone-II 2.4 0 0.65 0.35 4.23
Zone-III 2.14 0.12 0.42 0.36 3.77
Overall
average

2.13 0.1 0.45 0.32 3.7

was highest in both the category of farms
followed by that on machinery and
implements, farm building and irrigation
structure.

Though absolute investment on farm was
higher on small farms compared to that on
marginal farms, the per cent investment on
animal inventory was higher on marginal farms
and that on farm machinery and irrigation
structure, it was higher on small farms. This
indicated positive relationship between farm
size and farm machinery and irrigation
structure. The zone-wise analysis showed that
per farm investment was relatively lower in
Zone-I and high in Zone-III both on marginal
and small farms. But, the per cent investment
on animal inventory and farm buildings on
marginal and small farm was relatively higher
in Zone-I as compared to that in Zone-II and
Zone-III. The investment on machinery and
implements and irrigation was higher in Zone-
II and Zone-III as compared to that in Zone-I
for both categories of farms. This showed that
the production of livestock was given much
importance in Zone-I and production of crops
was important in Zone-II and Zone-III.
Irrigation inventory

The perusal of Table 5 revealed that the
average number of tube wells available with
marginal and small farmers in Punjab during
2009-10 run by electric power or diesel oil was
0.51 and 0.88, respectively.

The number was highest in Zone-II
followed by that inZone-III and Zone-I on the
marginal and small farms. The average number
of submersible motors available with marginal
farms was 0.31 and that on the small farms, it
was 0.46. The number of centrifugal motors
was highest in Zone-III on marginal farms and
in Zone-II on small farms. The diesel engine
seemed to be used only as a backup source
and its availability was low at 0.03 on marginal
farms and 0.08 on small farms.
Animal inventory

The perusal of Table 6 revealed that the
overall average herd size on marginal farms
was 2.68. The number of animals was lower  in
Zone-I (2.06) compared to in Zone-II  (3.23)
and in Zone-III (2.82) on an average marginal
farm. In the case of small farms, the average
herd size was 3.70. The number of animals was
4.23 in Zone-II compared to 3.77 in Zone-III
and 3.11 in Zone-I.

This showed that the farmers in Zone-II
had higher number of animals followed by
Zone-III and I on the marginal and small farms.
Again, it was observed that the number of
buffaloes was higher in all the zones on
marginal and small farms as compared to local
and cross bred cows. The average availability
of buffaloes on marginal and small farms was
1.61 and 2.13 compared to 0.31 and 0.45 cross
bred cows, respectively on marginal and small
farms.

Table 5: Irrigation inventory on marginal
and small farms in Punjab, 2009-10

(Number)
Particulars Submersible

motor
Centrifugal

motor
Diesel
engine

Total

Marginal farms
Zone-I 0.25 0.13 0 0.38
Zone-II 0.4 0.19 0.02 0.6
Zone-III 0.29 0.21 0.05 0.55
Overall
average

0.31 0.18 0.03 0.51

Small farms
Zone-I 0.38 0.27 0 0.64
Zone-II 0.56 0.4 0.1 1.06
Zone-III 0.45 0.39 0.13 0.96
Overall
average

0.46 0.35 0.08 0.88
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Human and Machine Hours Use
The perusal of Table 7 showed that in the

case of dairy farming, only family labour was
used and attached labour was used in Zone-II
on small farms. Overall, 1120.69 human labour
hours were used per farm on crop and dairy
farming on marginal farms and 1897.33 hours
were used on small farms.

The share of dairy farming was higher on
marginal farms (56.71 per cent) as compared to
on small farms (38.36 per cent). The reason
may be attributed to small size of operational
area on marginal farm. There was no use of
hired human labour in dairy farming on both
marginal and small farms. In crop farming, the
share of family labour was higher as compared
to that of hired human labour on both marginal
and small farms. This was due to the fact that
human labour was hired to accomplish the
work in time only during peak labour periods.
On an average, 27.97 per cent of family labour
was used on marginal farms and the figure for
small farms was 38.22 per cent. The share of
hired labour was 15.32 and 20.29per cent on
marginal and small farms respectively. The
zone-wise analysis showed that the use of
family and hired labour for crop farming was
relatively higher in Zone-I and Zone-III as
compared to Zone-II both on marginal and

small farms. With respect to dairy farming, the
use of family labour was found to be highest
in Zone-II both on marginal and small farms.

Further, it will be observed from the Table
7 that tractor was used for 13.17 hours, on an
average, at marginal farms and 28.62 hours on
small farms. The overall average use of electric
motor for irrigation was estimated to be 160.19
and 358.39 hours on marginal and small farms,
respectively. There was not much difference
in tractor use among various zones on marginal
and small farms though the use of irrigation
was found to be higher on marginal and small
farms in Zone-II and Zone-III as compared to
Zone-I both on marginal and small farms.
Returns from Crop and Dairy Production

The perusal of Table 8 showed that overall
average returns per farm were  ̀ 122131.09 and
`237772.17 on marginal and small farms,
respectively. The share of returns from crop
production was higher as compared to that
from dairy production both on marginal and
small farms. The returns from crop production
accounted for 55.37 per cent of total returns
against 44.63 per cent from dairy production
on the marginal farms. In the case of small
farms, returns from crop production were 66.82
per cent and from dairy production it came out
to be 33.18 per cent. The zone-wise analysis

Table 7: Human and machine hour use on marginal and small farms in Punjab, 2009-10
( Hours/ Farm)

Marginal farms Small farms
Zone I II III Overall

average
I II III Overall

average
Crop Production
Family labour 325.33 302.09 312.81 313.41 804.56 675.13 695.7 725.13

(32.27) (24.62) (27.76) (27.97) (39.62) (37.05) (37.83) (38.22)
Hired labour 175.29 146.08 193.72 171.7 417.02 323.37 414.71 385.03

(17.39) (11.91) (17.19) (15.32) (20.54) (17.74) (22.55) (20.29)
Dairy Production
Family labour 507.59 778.69 620.46 635.58 808.87 645.92 728.82 727.87

(50.35) (63.47) (55.05) (56.71) (39.84) (35.44) (39.63) (38.36)
Attached labour - - - - - 177.9 - 59.3

(9.76) (3.13)
C) A+B 1008.21 1226.86 1126.99 1120.69 2030.45 1822.32 1839.23 1897.33

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
D) Tractor (Owned+ hired) 12.25 12.36 14.89 13.17 28.04 28.46 29.36 28.62
E) Electric motor 118.1 176.01 186.44 160.19 290.89 392.7 391.57 358.39
Figures in parentheses are percentages of total
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showed that gross returns from crop
production both on marginal and small farms
were higher in  Zone-III compared to Zone-II
and Zone-I. This may be attributed to relatively
higher the size of farm in Zone-III. On the
contrary, the share of returns from dairy
production was highest in Zone-II on both the
marginal (49.72 per cent) and small farms (36.37
per cent) compared to the other two zones.
The higher number of milch animals may be
the main reason contributing to higher gross
returns on sample farms in Zone-II.
CONCLUSIONS

The findings of the study revealed that the
average operational size of holding in the
sample was 0.63 and 1.39 hectares on marginal
and small farms with a small variation across
zones. The marginal and small farmers leased
in some area to augment their size of holding.
While wheat was the major crop sown in rabi
season in all the zones, the major kharif crops
were maize, paddy and sugarcane in Zone-I,
paddy in Zone-II and, paddy and cotton in
Zone-III. Besides, a small area was also
allocated to fodder crops in both seasons.
Though, agriculture was the domain of the male
human labour in Punjab, the female human
labour also contributed to the dairy farming in
all the three zones. The per cent investment
on animal inventory was found to be higher
compared to made on farm machinery and
irrigation structure on the marginal farm, it was
more particular in Zone-I. On the other hand,

the per cent investment on farm machinery
along with irrigation structure was relatively
higher compared to that on animal inventory
on the small farm which was apparent in Zone-
II and III as compared to Zone-I for the sample
farms. Among the milch animals, the number
of buffaloes was higher in all the zones as
compared to the number of local and cross
bred cows. The returns from crop production
were found to be higher as compared to dairy
production both on marginal and small farms.
However, the per cent returns from crop
production were relatively higher in the case
of small farms compared to the marginal farms.
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Table 8: Gross returns from crop and diary production on  marginal and  small farms in
Punjab, 2009-10

 (`farm-1)
Marginal farms Small farms

Zone I II III Overall
average

I II III Overall
average

Crop production 57031.41 69465.42 76389.94 67628.92 138796.3 166267.42 171558.59 158874.1
(57.41) (50.28) (58.19) (55.37) (68.09) (63.63) (68.44) (66.82)

Dairy production 42309.35 68698.43 54885.29 54502.17 65043.91 95018.77 79110.95 78898.07
(42.59) (49.72) (41.81) (44.63) (31.91) (36.37) (31.56) (33.18)

Total 99340.76 138163.85 131275.23 122131.09 203840.21 261286.19 250669.54 237772.17
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Figures in parentheses are percentages of total



312

INTRODUCTION
Dairying in India is recognized as an

instrument for  social and economic
development. There has been consistent
growth in milk production over the last few
decades at a consistent rate of four percent.
The National policy on Agriculture also
advises farmers to diversify their risks by
avoiding mono-cropping and take up animal
husbandry, dairy, horticulture and other similar
business. Even though the share of agriculture
in Gross domestic Product (GDP) has been
declining, the value of output from livestock
is showing an increasing trend. The

Indian J Econ Dev                      DOI No. 10.5958/j.2322-0430.9.4.015
Volume 9 No.4  (2013): 312-317          Research Article

COMPARATIVE  ECONOMICS  OF  MILK
PRODUCTION  AMONG  DIFFERENT  BREEDS  OF

MILCH  ANIMALS  IN  PUNJAB
Sandeep Kaur and Parminder Kaur*

ABSTRACT

The study brought out that the cost of producing a litre of buffalo, crossbred
cow and indigenous cow milk was higher on small farms followed by medium
and large sized dairy farms. On an average, the net returns per litre of  milk
in the case of buffalo, crossbred cow and indigenous cow came out to be
`6.25, `5.44 and `-2.18, respectively. It may be concluded that it is profitable
to keep buffaloes and crossbred cows for milk production as these yield
handsome returns while, the returns from rearing indigenous cows were
observed to be negative and milk production was found unprofitable due to
low productivity and higher net maintenance cost. Further, the cost of milk
production and income measures obtained in the study suggested that
crossbred cow milk production was relatively more profitable than buffalo
and indigenous cow. Thus, sound economic logic exits for persuading the
dairy farmers to continue crossbred cow rearing to enhance their incomes.
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contribution of livestock to the agricultural
sector stands at nearly 25 percent. In this
sector, the dairy subsector accounts for about
two third of the total livestock contribution.
India possesses the largest livestock wealth
in the world. It has 57 percent of world’s buffalo
population, 13 percent of cattle population, 15
percent of goat population, ranking first,
second and third respectively (Anonymous,
2011).  India ranks first in milk production,
having increased from 53.9 million tonnes in
1990-91 to 127.9 million tonnes in 2011-12
(Anonymous, 2012). Despite of holding the
number one position in global milk production,
the productivity in India remains one of the
lowest as compared to many leading countries
of the world. At national level, milk yield of
indigenous cow is about 3 to 3.5 litres, of
buffalo 3.96 to 5.39 litres and of crossbred cow
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between 5.82 to 7.80 litres per day (Bardhan
and Sharma, 2013). As per FAO data,
productivity of an average milch animal in India
is even less than half of the world average.
Government of Punjab, for the last few
decades, has envisaged increased milk
production through massive programmes of
training to the farmers, key village schemes,
intensive cattle development programmes,
production of higher quality feeds, proper
health care of animals etc. Consequently, the
milk production in the state  has increased from
32.21 lakh tones in 1980-81 to 95.51 lakh tones
in 2011-12. The per capita availability of milk
has increased from 541 grams per day to 944
grams in the said period (Anonymous, 2012a).

Milk production is an income generating
enterprise and if on the scientific lines, it offers
great opportunities for increasing farm income
and employment. There is a great variation in
the relative economic efficiency of different
breeds of milch animals reared on different
resource situations due to variation in genetic
characters, feeding and management practices.
Ultimately all the factors affect milk production.
Therefore, in this study, an attempt has been
made to work out the economics of milk
production among buffalos, crossbred cows
and indigenous cows reared by milk producers
in Punjab.
MATERIAL AND METHODS

 Multistage random sampling technique
was used for the selection of sample. In the
first stage, two districts of Punjab namely
Amritsar and Moga ,  the former being highest
milk producing district and latter being the
lowest milk producing district than the state’s
average milk production were selected..  In the
second stage, out of 8 blocks in Amritsar
district and 5 blocks in Moga district, Ajnala
and Baghapurana blocks were selected
randomly from the respective districts. In the
third stage, two villages i.e Vachoha and Chak
Sikander from Ajnala block and Bambhiha Bhai
and Sekha Khurd from Bagha purana block
were chosen randomly. For the selection of
dairy units, a list of all the households from all

the four villages having at least one milch
animal was prepared. These dairy farms were
pooled and arranged in the ascending order of
the milch animals held on them. The size
distribution of the herds of these farms than
transformed to identify the size ranges of small,
medium and large dairy units using cube root
frequency method of stratification.

The selection of households was done on
the basis of probability proportion to the
number of households in each category.
Consequently, 54 small (having 1-3 milch
animals), 29 medium( having 4-5 milch animals)
and 17 large sized dairy households( having
more than 5 milch animals) rearing buffaloes,
crossbred cows and indigenous cows were
selected randomly making total sample of 100.
The field data on fixed investments, working
capital, main products (milk yield), by product
(dung produced and off springs added), the
price of inputs and outputs for the summer
(March to June), rainy (July to October) and
winter (November to February) seasons of year
2011-12 were collected from the respondent
dairy farmers by personal interview method
using a specially designed and pre-tested
schedule.
Costs and Returns Concepts
Fixed costs:  Fixed cost includes interest on
fixed capital and depreciation. The fixed cost
was apportioned on basis of Standard Animal
Unit (Patel et al., 1984)
Variable cost: Variable costs include feed cost,
labour cost, veterinary cost and miscellaneous
cost.
Total cost/gross maintenance cost: It was
obtained by adding all the components
including fixed and variable costs:

Gross cost = Total variable cost + total fixed
cost
Net cost/Net maintenance cost:  The net cost
was reckoned by deducting the value of dung
from gross cost/total cost:

Net cost = Total cost-Value of dung
Gross returns: Gross returns were obtained
by multiplying milk yield of an individual animal
with respective prevailing prices in the study
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area and value of dung:
Gross returns =  Quantity of milk X Market

price of milk + Value of dung
Net returns:  Net returns were calculated by
subtracting net cost from gross returns:

Net returns=  Gross returns –Total cost
Cost per litre of milk production: In order to
estimate the cost per litre of milk, net
maintenance cost per animal was divided by
average milk yield.
RESULT AND DISCUSSION

The results of the study have been
presented as under:
Costs and Returns from Buffalo Milk
Production

The overall average annual net
maintenance costs of a buffalo across the herd

size categories are presented in Table 1. The
total cost constituted fixed and variable cost.
The total cost was estimated to be ̀ 67817.21,
`66670.92 and ̀ 59420.65 per buffalo on small,
medium and large size dairy farms, respectively.
The overall average total cost per buffalo came
out to be ̀ 64325.75 of which 17.73 and 82.27
percent were fixed cost and variable cost
respectively. The total fixed cost per buffalo
per annum was estimated to be higher on small
dairy farms (`13404.38)  followed by medium
and large sized dairy units. The overall fixed
cost was estimated to be `11402.50. The
component wise breakup of variable cost
component indicated that feed cost accounted
for 71.71 percent of total cost for overall
category of dairy units. The share of labour

Table 1: Costs and returns from milk production per buffalo across herd size categories in
Punjab
Particulars Small Medium Large Overall

` per
annum

Percent ` per
annum

Percent ` per
annum

Percent ` per
annum

Percent

 Fixed cost
(i) Depreciation on fixed assets 5106.69 7.53 4333.58 6.50 4042.07 6.80 4447.9 6.92
(ii) Interest on fixed assets
(@11% per annum)

8297.69 12.24 6739.9 10.11 6116.27 10.30 6954.6 10.81

 A. Total fixed cost 13404.38 19.77 11073.48 16.61 10158.34 17.10 11402.5 17.73
Variable cost
Green fodder 16243.24 23.95 15983.83 23.97 13115.09 22.07 15053.86 23.40
 Dry fodder 9831.55 14.50 8649.85 12.97 9515.94 16.01 9304.16 14.46
Concentrate 20977.84 30.93 24094.9 36.15 20354.12 34.25 21773.9 33.85
(i) Total feed cost 47052.63 69.38 48728.58 73.09 42985.15 72.33 46131.92 71.71
(ii) Labour 5675.23 8.37 5215.05 7.82 4700.89 7.91 5156.31 8.02
(iii) Veterinary charges 401.46 0.59 354.02 0.53 332.05 0.56 360.9 0.56
(iv) Transportation charges 138.68 0.21 167.72 0.25 217.83 0.37 177.6 0.28
(v) Miscellaneous charges 165.22 0.24 131.13 0.20 139.51 0.24 143.73 0.22
(vi) Interest on variable cost
@11%for two months

979.61 1.44 1000.94 1.50 886.88 1.49 952.79 1.48

 B. Total variable cost 54412.83 80.23 55597.44 83.39 49262.31 82.90 52923.25 82.27
Total  cost (A+B) 67817.21 100.00 66670.92 100.00 59420.65 100.00 64325.75 100.00
Average annual milk yield (litres) 2639.33 3322.85 2977.97 2980.28
Income from milk 71129.94 88354.46 77576.13 78999.5
Income from dung 3864.2 3995.53 4014.13 3963.41
Gross Income 74994.1 92349.99 81590.26 82962.91
Net  cost 63953.01 62675.39 55406.52 60362.34
Net income 7176.89 25679.07 22169.61 18637.16
Cost per litre of milk 24.23 18.86 18.6 20.25
Net returns per litre of milk 2.72 7.72 7.44 6.25
Figures in parentheses indicate the percentages to the total cost.
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cost in total cost constituted highest
proportion on small sized dairy units (8.37%)
followed by large (7.91 %) and medium sized
dairy units (7.82%). The total variable cost came
out to be `54412.83 on small, `55597.44 on
medium and `49262.31 per buffalo on large
sized dairy units.

The gross income per buffalo was highest
on medium size farm (`92349.99) followed by
large (`81590.26) and small (`74994.10) sized
dairy farms. The overall average net cost per
buffalo per annum was estimated to be
`60362.34. The relatively higher net cost was
observed on small farms (`63953.01) followed
by medium (`62675.39) and large sized dairy
farms (`55406.52). The cost of producing a litre
of buffalo milk was higher on small farms

followed by medium and large sized dairy
farms. On an average, cost per litre of buffalo
milk was estimated to be ̀ 20.25. The net returns
per litre of milk were higher on medium sized
dairy farms (`7.72) followed by large (`7.44)
and small (`2.72) sized dairy farms. On an
average, the net returns per litre of buffalo milk
came out to be ̀ 6.25.
Costs and Returns from Crossbred Cow Milk
Production

The perusal of Table 2 revealed that the
annual cost of maintaining a crossbred cow in
respect of small, medium and large farms was
`84953.86, `78555.04 and `63206.68,
respectively with an overall average of
`74139.37. Considering the break-up of
expenditure, the variable cost accounted for

Table 2: Costs and returns from milk production per crossbred cow across herd size
categories in Punjab
Particulars Small Medium Large Overall

` per
annum

Percent ` per
annum

Percent ` per
annum

Percent ` per
annum

Percent

Fixed cost
(i) Depreciation on fixed
assets

5535.52 6.51 4617.58 5.88 4493.09 7.10 4820.76 6.50

(ii) Interest on fixed capital
(@11% per annum)

9849.02 11.59 8021.46 10.21 7632.59 12.08 8380.74 11.30

A. Total fixed cost (i+ii) 15384.54 18.10 12639.04 16.09 12125.68 19.18 13201.5 17.80
Variable cost
 Green fodder 15617.7 18.38 14004.66 17.83 11722.17 18.54 13471.08 18.17
 Dry fodder 9951.78 11.71 9812.98 12.49 9645.59 15.26 9749.48 13.15
 Concentrate 35861.71 42.20 34602 44.05 23046.7 36.45 30364.13 40.96
(i) Total feed cost 61431.19 72.29 58419.64 74.37 44414.46 70.25 53584.69 72.28
(ii) Labour 5675.23 6.69 5215.05 6.64 4700.89 7.44 5156.31 6.96
(iii) Veterinary charges 906.52 1.08 795.32 1.01 688.5 1.10 778.46 1.05
(iv) Transportation charges 138.68 0.17 167.72 0.21 217.83 0.35 177.6 0.24
(v) Miscellaneous charges 165.22 0.20 131.13 0.17 139.51 0.22 143.73 0.19
(vi) Interest on variable cost
@11%for two months

1252.48 1.47 1187.00 1.51 919.62 1.46 1097.08 1.48

 B. Total variable cost 69569.32 81.90 65916 83.91 51081 80.82 60937.87 82.20
Total cost (A+B) 84953.86 100.00 78555.04 100.00 63206.68 100.00 74139.37 100.00
Average annual milk yield
(litres)

6114.06 5878.44 5974.22 5976.41

Income from milk 104244.7 102701 101561.7 102718.2
Income from dung 3864.2 3995.53 4014.13 3963.41
Gross Income 108108.9 106696.53 105575.83 106681.61
Net cost 81089.66 74559.51 59192.55 70175.96
Net income 23155.04 28141.49 42369.15 32542.24
Cost per litre of milk 13.26 12.68 9.9 11.74
Net returns per litre of milk 3.78 4.78 7.09 5.44
Figures in parentheses indicate the percentages to the total cost.
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about 82 percent of the total cost and fixed
cost was only 18 percent. The feed and fodder
cost was the major component accounting for
72.28 percent of the total cost. It was observed
that more expenditure was made on feeding
concentrates to crossbred cows on all the
categories of dairy units.

The average annual milk production per
crossbred cow on small, medium and large
sized dairy farms was 6114.06, 5878.44 and
5974.22 litres respectively. On an average, the
gross income, net cost and net income per
crossbred cow per annum were estimated to
be `106681.61, `70175.96 and `32542.24,
respectively. The net cost of maintaining a
crossbred cow came out to be `81089.66,
`74559.51 and ̀ 59192.55 on small, medium and
large sized dairy farms respectively. The net

income was highest on large farms (`42369.15)
followed by medium (`28141.49) and small
(`23155.04) sized dairy farms.

The net returns per litre of milk found to
have direct  relationship with the size of dairy
farm showing that the net returns per litre of
crossbred cow milk were higher on large farms
(`7.09) followed by medium farms (`4.78) and
small farms (`3.78), while on an average it was
`5.44.
Costs and returns from indigenous cow milk
production

The costs and returns from indigenous
cow milk production are presented in Table 3.
The average annual total cost was estimated
to be ̀ 37652.64 out of which fixed and variable
costs were `8817.86 and `28834.78
respectively. The total cost was highest on

Table 3: Costs and returns from milk production per indigenous cow  across herd size
categories in Punjab
Particulars Small Medium Large Overall

` per
annum

Percent ` per
annum

Percent ` per
annum

Percent ` per
annum

Percent

Fixed cost
(i) Depreciation on fixed assets 3646.63 8.99 3101.5 7.99 3008.31 8.83 3217.12 8.54
(ii) Interest on fixed capital
(@11% per annum)

6691.61 16.48 5384.62 13.87 4979.14 14.61 5600.74 14.88

A. Total fixed cost (i+ii) 10338.24 25.47 8486.12 21.86 7987.45 23.44 8817.86 23.42
Variable cost
 Green fodder 7012.73 17.28 8380.93 21.59 6851.9 20.1 7568.77 20.1
 Dry fodder 9571.11 23.58 10483.57 27.01 8591.97 25.21 9632.02 25.58
 Concentrate 7009 17.25 5264 13.56 4977.9 14.6 5504.86 14.62
(i) Total feed cost 23592.84 58.11 24128.5 62.16 20421.77 59.91 22705.65 60.3
(ii) Labour 5675.23 13.98 5215.05 13.44 4700.89 13.79 5156.31 13.69
(iii) Veterinary charges 139.35 0.35 140.37 0.36 146.04 0.43 142.18 0.38
(iv) Transportation charges 138.68 0.34 167.72 0.43 217.83 0.64 160.56 0.43
(v) Miscellaneous charges 165.22 0.41 131.13 0.34 139.51 0.41 150.96 0.40
(vi) Interest on variable cost
@11%for two months

544.71 1.34 546.02 1.41 469.81 1.38 519.12 1.38

 B. Total variable cost 30256.03 74.53 30328.79 78.14 26095.85 76.56 28834.78 76.58
Total cost (A+B) 40594.27 100.00 38814.91 100.00 34083.3 100.00 37652.64 100.00
Average annual milk yield (litres) 1689.82 2221.1 1960.36 2024.09
Income from milk 23910.88 32539 28091.93 29264.04
Income from dung 3864.2 3995.53 4014.13 3963.41
Gross Income 27775.08 36534.53 32106.06 33227.45
Net cost 36730.07 34819.38 30069.17 33689.23
Net income -12819.19 -2280.38 -1977.24 -4425.19
Cost per litre of milk 21.73 15.67 15.33 16.64
Net returns per litre of milk -7.58 -1.02 -1.00 -2.18
Figures in parentheses indicate the percentages to the total cost.
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small farms (`40594.27) followed by medium
(`38814.91) and large farms (`34083.3). In
variable costs, the feed and fodder shared the
highest proportion on small (58.11%) followed
by medium (62.16 %) and large (59.91 %) sized
dairy farms while on an average, the figure
came out to be 60.30 percent. The labour
charges were highest on small sized dairy
farms (`5675.23) followed by medium
(`5215.05) and large (`4700.89) sized dairy
farms.

The cost per litre of milk was estimated to
be ̀ 21.73, ̀ 15.67 and ̀ 15.33 on small, medium
and large sized dairy farms respectively. On an
average it came out to be ̀ 16.64 per litre. The
gross income was highest on medium dairy
farms (`36534.53) followed by large
(`32106.06) and small dairy farms (`27775.08).
On overall, gross income and net cost came
out to be `33227.45 and `33689.23
respectively. The net income in case of
indigenous cow was found negative on all
sized dairy farms that is,`-12819.19 while on
medium (`-2280.38) and large (`1977.24) sized
dairy farms, it was meager. The net returns per
litre of milk were also found to be negative on
small (`-7.58), medium (`-1.02) and large (`-
1.00) sized dairy farms.
CONCLUSIONS

 It may be concluded from the present
study that it is profitable to keep buffaloes
and crossbred cows for milk production as

these yield handsome returns while the returns
from rearing indigenous cows were observed
to be negative and milk production was found
unprofitable due to low productivity and
higher net maintenance cost. Thus, the cost
of milk production and income measures
obtained in the study suggested that
crossbred cow milk production is relatively
more profitable than buffalo and indigenous
cow. Thus sound economic logic exits for
persuading the dairy farmers to continue
crossbred cow rearing to enhance their
incomes.
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ABSTRACT

In Mumbai metropolitan region, male are involved in driving vehicles,
smoking cigarettes, physical fight, drinking alcohol. The females are
depressed and malnourished. The logistic regression for multiple risky
behaviors shows that those youths walk to college, spend more time in
college, travel by train and car at home have multiple risky behaviors.
There is need to teach youth about ethical behavior in respect of driving,
drinking and smoking. Parents can play a proactive role in educating them
about the norms of life. Long term policies at household, society and regional
level are required to reduce the risky behaviors of youths.
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INTRODUCTION
 Youth are vital human asset for family,

society and nation. It is well known evident in
literature that youth are important for future
growth of India. Therefore government of
India formulated youth policy. India is now
recognized as emerging world economic power.
It is experiencing the demographic transition
where working population is continuously
increasing as compare to dependent
population. Therefore youth need to actively
participate in growth and development
process. Their skills, habits, behaviors and
ambitions are important for social, economic
and cultural change. Youths are powerful
agent of the change in society. They are more
alert of different changes at national and
global level. As a future active labor force,
youths should be healthy, skilled and
knowledgeable. Globalization has positive

effect on economic growth and technical
change. Globalization demands technical skills
from youths rather than ordinary traditional
skills. Youths are also going under the different
stages of transitions such as learning, work,
health, family, and citizenship. In this stage,
youth learn to drive vehicle, smoke with
friends, sexual activity involvement. They often
feel depressed with the number of events
occurring with them. The physical, mental
growth and surrounding environment make
them vulnerable without proper guidance and
suggestions. All good decisions at younger
age lead to future development and safeguard
of human capital. Adolescence is one of the
most important and crucial phase of learning
and development.
Risk Behaviors Among Youth

Risk-taking is considered as one of the
characteristics of adolescence. Income of the
parents has also increased over the period of
time. The parents of youths are highly
educated and working in skilled labor market.
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Household size is small therefore nobody has
time to observe, monitor the activities and
spend time with each other. Parents do not
pay attention on different risky activities of
youths. Youths enjoy different risky activities
with friends. Youths drive vehicle of parent
without license. Youths are not mature drivers
for different kinds of vehicles. Their body is
not suitable for driving vehicles. They pay less
attention on traffic signals, directions,
prohibited areas and parking of vehicle. Some
youth work in labor market with minimum skills
and earn money. Money earned at such jobs
is used for enjoyment and drinking alcohol and
smoking with friends. As the age of youth rises,
they get more depress because of carrier
tension and study.

Youths fight physically with their friends
on various reasons. If they have car and bike
then the quarrels related to over speed,
crossing lane and parking are much higher. It
is their aggressive behavior which causes to
fight with friends. Sometimes the physical
fight also takes place in groups. It becomes
the matter of police case. It affects on their
study and overall household environment.
Youths have different kinds of friends. Some
youth’s have opposite sex attraction. They
are involved in romantic relationship with
opposite sex. They develop relationship over
the period of time and enjoy the romantic
relations during college life. After college
hours they visit’s restaurants and watch
movies. They want to experience romantic
relationship which is shown in movies. They
visit gardens and beaches in city where they
come across with sexual relations. They do
not have knowledge of sexual and
reproductive transmitted diseases. They do
not use contraceptive during sexual activity.
Such risky activities lead to pregnancies
among girls. It leads to abortion and further
health consequences. Such girls cannot spend
time in educational institution for attending
lectures and reading books in library.
Educational system has been greatly reformed
by introducing grading system. Students face

greater anxiety due to continuous evaluation
system. They easily get depressed because
of small failure or any kind of difficulty. Youths
living in slums do not have access to basic
civic amenities. It is affecting on their quality
of life. The gain of investment in health and
education of youths are more to parent but it
is for society and nation. There is link between
under-nutrition and increased risk of various
adult chronic diseases. Nutrition challenges
continue throughout the life cycle, particularly
for gir ls and women (World Health
Organization, 2006). Government and society
must look youth into different perspectives.
Migrant youth and youth live in unsettled
circumstances are required special attention
(United Habitat 2003). The age of involvement
in risky activities is different from country to
country. For example an experience of sexual
initiation sometime during adolescence, the
relative timing during adolescence varies
(Madkour Aubrey Spriggs et al., 2010). But
adolescent sexuality and inclination to
experiment may leads to physical as well as a
psychological risk. The risk of unplanned
pregnancies and contracting sexually
transmitted diseases (STDs) is much higher.
The sexual preference and pregnancy at early
age leads to psychological disorders (Kishore
et.al.1999). Most of the youths do not pay
attention on their study and move in city.
Failure in exam forces such youths to leave
education and join unskilled jobs. They fall
under the vicious cycle of unskilled job, lower
income and poverty in long term. In the back
drop of this the present study was carried out
to examine the factor influencing risky
behavour amoung youths in Metropolitan
Maharashtra.
DATA  AND METHODOLOGY

This study is based on primary data
collection of youths in Mumbai Metropolitan
Region (MMR). The data were collected from
1002 youths from Mumbai, Thane city and
Thane district. A detailed schedule was
administered to youth in Mumbai
Metropolitan Region. The youths were asked
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Table 1: Incide nce of risky behaviors
among youth in metropolitan region
Risky Behaviors Male Female Total
Drive two wheelers 36.30 43.73 39.21
Drive four wheelers 21.78 20.97 21.46
Smoking cigarettes 13.86 8.95 11.93
Alcohol consumption 12.54 10.99 11.93
Depression 23.10 48.59 33.09
Physical fight 23.26 33.5 27.28
Sexual involvement 10.23 5.88 8.52
Malnourished 9.57 22.50 14.64

about different questions related to risky
behaviors. Incidence of different risky
behaviors is compared according to different
suburbs, city and district. Finally, a logistic
model is used to find the impact of the socio-
economic antecedents separately for the
whole sample and in each region. Finally, a
logistic model was estimated by pooling the
whole sample together for different kinds of
risks in Metropolitan Region. Our central
hypothesis implies that the coefficients of
different risky behaviors should not positive
and significant. If it is, then adjusting for all
other factors, youths with risky behavior is
associated with a higher incidence in
metropolitan region.
Logistic Regression Model

A simple logistic function can be shown
as follows:

kk xbxbxbxbxbaZ  ........44332211

To obtain logistic model from logistic
function, Z as the linear sum á plus â1 times x1
plus â2 times x2 and so on to âk time’s xk. The xs
are independent variables of interest and á and
the â1 are constant terms representing
unknown parameters. In short, Z is an index
that combines the x’s
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We can substitute the linear  sum
expression for z in the right hand side of the
formula for F (Z) to get the expression f (z)
equal 1 over 1 plus e to minus the quantity á
plus the sum of â1x1 for i ranging from 1 to k.
The logistic model can be written as:
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The logistic model was used for different
r isks among youths. The independent
variables were the personnel, family, social and
economic factors.
RESULTS AND DISCUSSION
Incidence of risky behaviors among youths

In Mumbai Metropolitan Region, youths
were involved in different risky behaviors. In

Metropolitan Region, 39.21 percent youth
drive two wheelers. In total 36.30 and 43.73
percent of male and female drives two
wheelers, respectively. At the overall level,
21.46 percent of the youths were driving four
wheelers (Table 1). The respective figures for
male and female were estimated to be 21.78
and 20.97, respectively in Mumbai
Metropolitan Region. On an average 12
percent youths were found to be smoking
cigarettes. The incidence of smoking among
the males was higher as compare to females.

The results prsented in Table 1 revealed
that the 12.54 and 10.99 percent of the males
and females, respectively, were found to be
drinking alcohol in metropolitan region. It was
found that 33.09 percent youths are in
depression due to number of reasons. The
incidence of depression was higher among
female (48.59 percent) as compare to males
(23.10 percent).

Total 27.28 percent youth are involved in
physical fight with their friends.  The incidence
of physical fight in male was 23.26 percent.
The corresponding figure for female acme out
to be 33.5 percent. It means female fight more
as compared to male.

Nearly 8.52 percent youths were involved
in sexual activities in past. Sexual involvement
among male and female was estimated to be
10.23 and 5.88 percent, respectively. At the
overall level, 14.64 percent youths were found
to be malnourished. The malnourishment was
higher among the females (22.5 percent) as
compared to males (9.57 percent).
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Specific risky behaviors according to region
Driving vehicles

The results presented in Table 2 revealed
that in Eastern suburb, only 33.87 percent of
males were having driving license but almost
50 percent of males were driving two wheelers.
The respective figures for females were
estimated to be 10.53 and 36.84 percent from
Western suburb. The male those drive four
wheelers are 44.44 and 26.87 percent in
Western suburb and Thane city, respectively.
The license of four wheelers issued to males
was lowest in Thane district (19.75 percent).
Similar trend was observed in the females of
Thane district.

The incidence of driving friends’ vehicles
among males was highest in Western suburb
(61.11 percent). The corresponding figure for
female was observed in Thane district (28.91
percent). The incidence of driving parents
vehicles among males was highest in Western
suburb (44.44 percent). The corresponding
figure for female was observed in Thane city
(40.23 percent).  The respective figures for
relatives vehicle in respect of male and female
were estimated to be 44.44 percent in Thane
district and 20.69 percent in Thane city. It was
found that 23.88 percent male were injured
while driving vehicles in Thane city and 16.41
percent female in Thane district.

The results presented in Table 2 revealed
that the lowest proportion of the male and
female who were driving vehicle without
helmet was 58.21 and 39.08 percent in Thane
city, respectively. The highest percentages of
males and females who drive on highway were
46.27 and 22.99 percent in Thane city,
respectively. The highest figure for racing on
highway was 27.78 percent of males and 10.53
percent for female in Western suburb. Major
accident while driving vehicle among male was
observed as 16.67 percent in Western suburb.
For female, it was 5.54 percent in Central
suburb. The highest proportion of males and
females smoking while driving among was
estimated to be 8.06 and 5.26 percent
respectively in Eastern suburb. The highest

incidence of alcohol consumption while
driving vehicle among males and females was
observed as 5.56 and 10.53 percent in Western
suburb, respectively.
Characteristics of smoking in different
regions

The perusal of Table 2 revealed that the
incidence of smoking among male was highest
in Eastern suburb (27.42 percent), whereas,
the corresponding figure for females was 10.53
percent in Western suburb. The incidence of
smoking because of friend among males and
females was highest in Eastern suburb (20.97
percent) and Thane district (6.25 percent),
respectively. The habit of smoking acquired
because of parents was 4.84  and 1.67 percent
among male and females in Eastern suburb,
respectively. The highest figures for smoking
because of relatives were 4.87 percent among
male in Eastern suburb and 1.56 percent among
females in Thane district.

In Western suburb, 11.11 percent male said
that their parents support smoking. Among
female, it is only 1.67 percent in Eastern
suburb. It means family do not support for
smoking of female. Family members shared
smoking with youths was estimated to be 8.06
and 1.56 percent among male in Eastern
suburb and females in Thane district,
respectively.

The friends who shared smoking with male
was 14.52 percent in Eastern suburb. Among
female, it was only 5.26 percent in Western
suburb. Most of the youths smoke cigarettes
because of depression. The smoking due to
this was 9.68 percent among males in Eastern
suburb and 2.34 percent among females in
Thane district. The tobacco chewing was
observed to be 5.56 and 5.26 percent among
males and females, respectively in Western
suburb.
Alcohol consumption among youths according
to regions

Alcohol is consumed by youth at different
occasions. There is less support by family
members for alcohol consumption but youth
drink alcohol with their friends. The highest
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Table 2: Risky driving behavior, Incidence of smoking, drinking, depression and physical
fight among youth according to region

(Percent)
Particulars Western Central Eastern Thane city Thane district

M F M F M F M F M F
Drive
Drive two wheelers 50.00 36.84 47.55 31.00 50.00 21.67 58.21 33.33 54.32 29.69
Drive four wheelers 44.44 15.79 32.84 15.50 29.03 16.67 26.87 19.54 25.93 7.81
License of two wheeler 33.87 10.53 35.78 14.39 33.87 11.67 49.25 28.74 30.86 15.63
License of four wheeler 38.89 10.53 27.45 10.33 30.65 6.67 26.87 14.94 19.75 3.91
Vehicle of
Friend 61.11 21.05 52.45 25.83 48.39 13.33 58.21 27.59 58.02 28.91
Parent 44.44 26.32 39.71 26.94 35.48 20.00 41.79 40.23 32.10 23.44
Relatives 38.89 15.79 40.20 19.19 30.65 11.67 29.85 20.69 44.44 18.75
Injured while driving 5.56 15.79 21.57 15.50 22.58 8.33 23.88 12.64 22.22 16.41
Wear seatbelt/helmet 50.00 36.84 50.49 32.10 40.32 25.00 58.21 39.08 48.15 19.53
Drive on highway 27.78 15.79 37.75 16.24 38.71 15.00 46.27 22.99 39.51 14.06
Racing on highway 27.78 10.53 13.73 3.32 11.29 0.00 14.93 4.60 9.88 3.13
Major accident 16.67 5.26 9.80 5.54 6.45 0.00 4.48 2.30 7.41 4.69
Smoke and drive 0.00 5.26 5.39 1.11 8.06 0.00 1.49 0.00 4.94 1.56
Alcohol and drive 0.00 5.26 3.92 1.85 6.45 1.67 1.49 2.30 3.70 0.78
Drink drive accident 5.56 10.53 3.92 2.21 4.84 1.67 2.99 2.30 3.70 0.78
Incidence of smoking
Smoking 11.11 10.53 18.63 6.64 27.42 3.33 13.43 4.60 22.22 7.03
Because of friend 11.11 5.26 17.16 5.54 20.97 1.67 17.91 4.60 16.05 6.25
Parents 0.00 0.00 0.98 0.37 4.84 1.67 1.49 1.15 2.47 1.56
Relatives 0.00 0.00 1.47 0.00 4.84 0.00 1.49 0.00 2.47 1.56
Accompany 11.11 0.00 0.00 0.00 12.90 0.00 11.94 3.45 3.70 0.78
parent support 11.11 0.00 1.47 0.00 4.84 1.67 0.00 1.15 1.23 1.56
Family share 5.56 0.00 6.86 0.37 8.06 0.00 4.48 0.00 1.23 1.56
Friends gives  cigarettes 11.11 5.26 0.00 0.00 14.52 0.00 0.00 0.00 0.00 0.00
Depression 5.56 0.00 6.86 1.11 9.68 1.67 4.48 1.15 7.41 2.34
Chew tobacco 5.56 5.26 1.47 0.00 3.23 0.00 0.00 0.00 0.00 0.00
Drink Alcohol
Alcohol consumption 22.22 15.79 16.67 4.06 16.13 3.33 14.93 14.94 22.22 10.94
Health problem 5.56 0.00 4.41 0.00 1.61 0.00 4.48 0.00 2.47 0.78
Sex after drink alcohol 5.56 0.00 0.00 0.00 0.00 0.00 1.49 1.15 4.94 0.78
Contraceptive use 0.00 0.00 1.96 0.00 4.84 1.67 0.00 1.15 6.17 0.78
Drink drive accident 0.00 0.00 0.49 0.74 1.61 0.00 0.00 0.00 3.70 0.00
Depression
Sad/hopeless 55.56 42.11 29.90 26.57 29.03 40.00 31.34 44.83 37.04 36.72
Occasional depressed 33.33 15.79 18.63 19.93 19.35 33.33 20.90 36.78 32.10 26.56
Medical treatment 0.00 0.00 6.37 4.43 3.23 3.33 2.99 4.60 7.41 6.25
Suicide tried 0.00 0.00 5.39 4.06 6.45 3.33 0.00 5.75 6.17 7.03
Drugs to relive depression 0.00 0.00 1.96 1.48 6.45 0.00 0.00 1.15 2.47 0.78
Physical Fight
With friends 33.33 26.32 34.80 20.30 30.65 18.33 29.85 28.74 30.86 27.34
Injured 11.11 15.79 23.04 7.01 16.13 8.33 11.94 8.05 20.99 12.50
Police case 5.56 5.26 5.88 2.21 0.00 1.67 1.49 2.30 3.70 1.56
Medical treat 0.00 0.00 5.39 3.69 4.84 5.00 7.46 2.30 7.41 3.13
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proportion of the incidence of alcohol drinking
was found to be 22.22 percent each among
males in Western suburb and Thane district.
Among female, it was only 15.79 percent in
Western suburb. Because of smoking, there
are many health related problems faced by the
respondents. Among the males, health
problems faced on account of alcohol
consumption was reported by 5.56 percent of
respondents in Western suburb. Similarly, 0.78
percent of the female respondents faced health
problems due to alcohol consumption in
Thane district. Contraceptive use among male
during sexual activity after drinking was
reported by only 6.17 percent in Thane
district. It was found that a very few females
drink alcohol and involve in sexual activity.
Similarly, it was found that 3.70 and 0.74 percent
among males in Thane district and females in
Central suburb met with accident while driving
vehicles after drinking alcohol (Table 2).
Depression among youth according to region

The results presented in Table 2 revealed
that the incidence of depression among males
and females was 55.56 percent in Western
suburb and 44.83 percent in Thane city.
Occasional depression among male was
reported by 33.33 percent of the respondents
in Western suburb. The figure for females was
found to be 36.78 percent in Thane city.
Medical treatment for depression is an
important issue. It was found that 7.41 and
6.25 percent of males and females sought
medical treatment in the Thane district. The
tendency of suicide because of depression
was found to be 6.17 and 7.03 percent among
males and female, respectively in Thane
district. In Eastern suburb, 6.45 percent male
have taken drugs to relive depression, while
the figure for female respondents was 1.48
percent in Central suburb.
Physical fight according to different regions

The results presented in Table 2 revealed
that 34.80 percent of the male respondents
were involved in physical fight with others in
Central suburbs. Among female, it was 29.85
percent in Thane city. Injury because of fight

was reported by 23.04 percent male in Central
suburb. The corresponding figure for female
respondents was 15.79 percent in Western
suburb. The incidence of filing police case
due to physical fight was reported by 5.88
percent among male in Central suburb and 5.26
percent among the females in Western suburb.
Medical treatment received for injury among
male was 7.46 percent in Thane city and 3.69
percent for female in Central suburb.
Sexual behavior of youth according to region

The perusal of Table 3 revealed that 37.31
percent of male respondents have girlfriend
and 37.93 percent of female respondents were
having a boyfriend in Thane city. Broken affair
was experienced by 18.52 and 25.29 percent
of males and females in Thane district. Sex in
the past was reported by 17.28 percent male
in Thane district, whereas 25.29 percent female
respondents had sex in past in Thane city.
Nearly ,16.67 percent youths were involved
in sex in current period in western suburb.
Among female, it was 4.60 percent in Thane
city. During sexual activity, nearly 5.97 percent
male used contraceptives. For female, it was
1.67 percent in Eastern suburb. It means very
few females participate in sexual activity and
use contraceptives. The RTI/STI knowledge
among male was 77.78 percent in Western
suburb. while among female respondents, it
was 61.67 percent in Eastern suburb.
Knowledge of HIV aids was reported by 88.89
percent of male in Western suburb and 60.92
percent of females in Thane city. There were
5.56 percent of male respondents reported the
health problem due to sex. Whereas, the
corresponding figure females respondents
were for 4.60 percent in Thane city. Forced
sex among male was 8.64 percent in Thane
city. Among female, it was 3.33 percent in
Eastern suburb. There were 61.11 percent of
male respondents of Western suburb who had
watched porn movies, whereas, only 21.05
percent of the female respondents watched
porn movies in Western suburb. There were
some friends and relatives who forced to them
watch porn movies. It was found that 16.05
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and 7.81 percent of males and females were
forced to watch porn films in Thane city.
Malnutrition among youths according to
region

Youth are malnourished because they do
not eat proper balanced diet or they eat
outside food. Malnourished youth were
unable to concentrate on their  studies
properly. Consequently, they scored less
marks in examination. Malnutrition among
males and females was reported by 44.44 and
36.84 percent respondents in Western suburb,
respectively (Table 3). The physical problem
due to malnutrition was faced by 10.29 percent
of the males in Central suburb, while the
corresponding figure for females was 18.33
percent in Eastern suburb. Males with
weakness were 40.74 percent in Thane district.

Among female, weakness was 40 percent
in Eastern suburb. There were 14.71 percent
of males in Central suburb and 23.33 percent
of females in Eastern suburb had visited health
care facility. The male received medical

treatment was 9.88 percent in Thane district
and 15 percent of females in Eastern suburb.
Most of the respondents prefer to eat home
cooked food in metropolitan region.

Their proportion was 96.57 percent in the
case of males and 96.31 percent in the case of
females in Central suburb. During college
hours, youths also eat outside food. It was
found that 44.78 percent of the males in Thane
city and 44.53 percent of females eat outside
food in Thane district.
Logistic Regression Results

The logistic regression to understand the
socio-economic factors related to risky
behaviors.  The co-efficient of the independent
variables have explained for each type of risky
behavior. The results of different risky
behaviors are presented for metropolitan
region.
Driving vehicles among youth in metropolitan
region

Driving is risky habit for the youths. It is
negatively co-related with sex of the youth.

Table 3: Sexual behaviour and Incidence of malnutrition among youth according to region
(Percent)

Particulars Western Central Eastern Thane city Thane district
M F M F M F M F M F

Sexual Behaviour
Boyfriend/girlfriend 33.33 26.32 29.41 19.93 24.19 18.33 37.31 37.93 29.63 26.56
Broken affair 5.56 5.26 14.71 8.49 14.52 5.00 16.42 25.29 18.52 14.06
Sex in past 5.56 5.26 14.22 3.69 14.52 6.67 13.43 2.30 17.28 4.69
Now sex activity 16.67 0.00 9.31 2.21 11.29 3.33 7.46 4.60 6.17 2.34
Single/multiple 5.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Contraceptive use 5.56 0.00 4.41 0.00 4.84 1.67 5.97 0.00 2.47 0.78
Know RTI/STI 77.78 47.37 60.78 54.61 62.90 61.67 56.72 56.32 66.67 52.34
Know HIV Aids 88.89 52.63 57.84 49.08 53.23 58.33 50.75 60.92 67.90 51.56
Health problem 5.56 0.00 3.92 2.58 1.61 0.00 4.48 4.60 4.94 3.13
Forced sex 5.56 0.00 5.39 2.58 4.84 3.33 5.97 1.15 8.64 0.78
Porn watched 61.11 21.05 33.82 13.28 46.77 15.00 43.28 18.39 46.91 14.84
Forced to watch 5.56 0.00 8.82 4.43 8.06 5.00 10.45 5.75 16.05 7.81
Nutritional status
Malnourished 44.44 36.84 19.12 23.99 3.23 6.67 10.45 8.05 2.47 3.91
Any physical problem 5.56 0.00 10.29 8.49 3.23 18.33 5.97 12.64 7.41 10.94
Weakness 22.22 21.05 23.53 22.14 12.90 40.00 20.90 21.84 40.74 25.78
Health care facility 11.11 0.00 14.71 16.24 4.84 23.33 8.96 14.94 11.11 14.06
Treatment taken 5.56 0.00 5.88 7.01 0.00 15.00 5.97 9.20 9.88 6.25
Inside food 88.89 84.21 96.57 96.31 93.55 91.67 91.04 93.10 95.06 91.41
Outside food 27.78 10.53 39.71 38.38 33.87 36.67 44.78 39.08 41.98 44.53
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Nearly 38 percent females were less likely to
drive vehicles as compared to males. Number
of hours spend in college was positively co-
related with driving.

Those youths drive vehicles were
spending 12 percent more time in college.
Those youth (42 percent) help in household
tasks were negatively co-related to driving of
vehicles. Slums were negatively co-related to
driving vehicles by youths. It was because
youths who were driving vehicles do not stay
in slums. The access and availability of
computer, car and bike was positively co-
related to driving. Those who drive vehicle,
there was 61 percent chance that they have
computer  at house. Those youth drive
vehicles and the ownership of car of family
was two times more. Bike ownership increases
the chance by 12 percent more than that of
youth drive it than non bike ownership (Table
4).
Smoking cigarettes among youth

Smoking cigarettes is widely prevalent
among youths in Mumbai Metropolitan
Region. Smoking by youth was negatively co-
related to sex of the youths. Female were less
likely to smoke as compared to boys. The
relationship of auto rickshaw travel was
positively co-related to smoking. It means
youths have more money and they easily
spend on auto rickshaw as mode of transport.
Number of hours spent in college was
positively co-related to smoking. Youths who
were smoking spend more time in college and
their percent was 16 (Table 4).

It is peer effect which helps youth to smoke
with friends. The time spent with parents was
negatively co-related with smoking. Those
youth smoke, the parents spend 36 percent
less time. the household size was negatively
co-related with smoking. It is observed that if
there were few members in family then youths
smoke more cigarettes. The household size
was 28 percent smaller where the youth were
smokers. Father’s education was positively
co-related with smoking. Youth smoke with

higher education of father is only 8 percent. It
means fathers provide more freedom and
undue advantage was taken by youths and
indulges in smoking. It was noticed that those
youth smoke cigarettes whose family stay in
rented house and percent was higher as
compared to those who had their own house.
Youths with ownership of parent’s car, the
smoking was 64 percent higher as compared
to parents having no car.
Alcohol consumption among youths

Alcohol consumption was positively co-
related with age of the youth. The older youth
consume 22 percent more alcohol than the
younger youth. But the sex of the youth was
negatively co-related with alcohol. Females
were 60 percent more likely to smoke than
boys. Those youths travels by train were
taking more alcohol and was statistically
significant. Youth work after college hours
were drinking alcohol. The working youth 3.56
times were more likely to smoke. Mother’s
education was positively co-related with
alcohol consumption. Mothers with higher
education their children likely consume more
alcohol by 8 percent. The per capita income
was statistically significant and positively co-
related with alcohol consumption.

It was found that the high and low per
capita income of households has not
restrained youths not to drink alcohol. The
car ownership was positively co-related with
alcohol consumption. The ownership of car
with family of induced the youth to consume
alcohol by more than three times.
Depression among youths among youths

Youths in the metropolitan region are
depressed because of carrier, study and higher
expectations. Depression among youth was
positively co-related to age of the youth. As
age of youth rises, he/she becomes more
depressed because of carrier and financial
problem. Depression with aged was 16 percent
(Table 4). Those youths who were walking
were more depressed than the non-walkers.
The working youths were more depressed. It
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Table 4: Odd ratio of variables regarding driving, smoking, alcohol consumption and depression
Variables Odd ratio Standard Error Z-value
Driving
Sex 0.42* 0.06 -6.04
Hours in college 1.12* 0.06 2.23
Help in HH 0.58* 0.13 -2.23
Per capita income 1.00* 0.00 2.70
Slums 0.74* 0.08 -2.44
Computer 1.61* 0.35 2.23
Car 2.34* 0.37 5.28
Bike 1.27* 0.15 2.06
Log likelihood = -593.58961 Pseudo R2 = 0.1046 LR chi2 = 138.63 Prob > chi2 = 0.0000
Smoking
Sex 0.28** 0.06 -5.68
Travel by Rickshaw 1.02 0.01 1.73
Hours in college 1.16** 0.06 2.67
Spending time 0.56 0.19 -1.68
HH size 0.82** 0.07 -2.01
Fathers education 1.08 0.04 1.89
Rental house 1.74** 0.48 1.99
Car 1.64** 0.36 2.27
Log likelihood = -325.12 Pseudo R2 =  0.09 LR chi2 = 69.31 Prob > chi2 = 0.00
Alcohol Consumption
Age 1.22* 0.10 2.36
Sex 0.41* 0.09 -4.03
Travel by train 1.00* 0.00 3.34
Work 3.56* 0.91 4.95
Mothers education 1.08* 0.04 2.27
Per capita income 1.00* 0.00 3.30
Car 3.04* 0.67 5.06
Log likelihood = -313.76 Pseudo R2 =  0.133 LR chi2 = 96.80 Prob > chi2 = 0.0000
Depression
Age 1.16* 0.06 2.70
Walk 1.00* 0.00 2.19
Travel by train 1.00* 0.00 2.29
Work 1.69* 0.34 2.62
Spend time 0.58* 0.14 -2.11
Loan 1.63* 0.24 3.26
Toilet 2.86* 0.86 3.49
Log likelihood = -604.64 Pseudo R2 = 0.04 LR chi2 = 54.25 Prob > chi2 = 0.0000

* and ** Significant at 1 and 5 percent

is related to financial problem. Depression
among working youth was 69 percent more.
Similarly, youths those travel by train were
depressed as compared to youth do not travel
by train. It may be because of crowding and
long distance from home and college.
Spending time was negatively co-related to

depression. Nearly 42 percent parents spend
less time with depressed youth. Parents and
youths do not spend time with each other.

Loan taken by parents was positively
correlated to depression. Those families which
have taken loans, the youths were more likely
to be depressed. It was more related to
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financial problem of family. The depression
was positively influenced by non-availability
of toilet facility and likely to increase
depression among the youths by more than
two times (Table 4).
Physical fight among youth in metropolitan
region

Youth in Mumbai Metropolitan Region
were fighting with their friends on different
accounts. Physical fighting was negatively
co-related with sex of youth. The perusal of
Table 5 revealed that nearly 36 percent female
were less likely to fight physically as
compared to the male. Car ownership was
positively co-related to physical fight. Youth
with ownership of car was 66 percent more
likely to fight physically.  It was clearly related
to higher standard of living of youths.
Ownership of bike has 11 percent more
chances of physical fights among youths.
 Sexual involvement of youths in metropolitan
region

Sexual activity was negatively correlated
with sex of the youth. The results presented
in Table 5 revealed that females were 72 percent
less likely to involve in sexual activity as
compared to males. Those youth walk, they
were involved more in sexual activity. But it
was only one percent higher as compared to
non-walkers. Youths those are not spending
time in college are more likely to involve in the
sexual activity.

Youth involved in sexual activity were
spending 10 percent less time in college.
Those youths which were working were more
likely to involve in sexual activity. Those
youth who were working were likely involved
in sexual activity by nearly two times more.
Electricity access at home was negatively co-
related with sexual activity.

Youth involved in sexual activity have 26
percent more access to electricity. The toilet
facility was positively co-related to sexual
activity. The ownership of car was positively
co-related with sexual activity. It means that
youths with ownership of car involved more
in sexual activity.

Malnourishment among youths
 Youths from Metropolitan region eat

outside food. Their food preferences were not
fulfilling the requirement of balanced diet.
Malnourishment among youth was negatively
co-related with train travel. Healthy youth
were 2 percent more likely to travel by train.
But malnourished youth were weak and get
tired of traveling by train.  Local trains are
crowded and travel may be completed by bus.
Therefore, they do not travel by train. The per
capita income was negatively co-related with
malnourishment. Healthy youth have one
percent more per capita income as compared
to malnourished youth. Those households
have taken loans, the youth were
malnourished. Loans put additional financial
burden on family. Malnourished youth with
parents taken loan was 43 percent higher as
compared to parents have not taken loan. It
affects on physical capital of youth. They
become weak due to lack of healthy diet (Table
5).
Multiple risks and regression result

Multiple risks means youths are involved
more than one risk activity. Multiple risks are
negatively co-related to sex. The perusal of
Table 5 revealed that female were 48 percent
less involved in multiple risks. Waking was
positively co-related to multiple risks. Those
who walk to college were 13 percent more
involvement in multiple risks. Travel by train
was also positively co-related to multiple risks.
Those who travel by train have 8 percent more
multiple risks. The time spent in college was
positively co-related to multiple risks. Those
spend more time in college have 16 percent
more multiple risks. Youths with multiple risks
do not spend quality time with parents. Those
parents do not spend more time with youth
have 50 percent more of multiple risks. The
per capita income has no effect on multiple
risks. Ownership of car was positively co-
related with multiple risks. Those youth have
car at home, they were 94 percent more likely
to involve in multiple risks. The study revealed
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Table 5: Odd ratio of variables regarding physical fight, sexual invovement of youth, malnutrition and
multiple risk behaviour
Variables Odd ratio Standard Error Z-value
Physical fight
Sex 0.64* 0.09 -3.06
Car 1.66* 0.26 3.22
Bike 1.11 0.07 1.70
Log likelihood = -569.62 Pseudo R2 =  0.02 LR chi2 = 25.45 Prob > chi2 =  0.0000
Sexual involvement
Sex 0.28* 0.07 -4.83
Walk 1.01* 0.00 2.08
College time 0.90* 0.04 -2.07
Work 2.68* 0.74 3.57
Electricity 0.26* 0.15 -2.27
Toilet 2.49*** 1.33 1.71
Car 1.62** 0.41 1.90
Log likelihood = -259.16 Pseudo R2 = 0.10 LR chi2 = 62.40 Prob > chi2 = 0.0000
Malnutrition
Travel by train 0.98* 0.00 -3.12
Per capita income 0.99** 0.00 -1.83
Loan 1.43** 0.27 1.89
Log likelihood = -405.73 Pseudo R2 = 0.02 LR chi2 = 18.37 Prob > chi2 = 0.0000
Multiple risk behaviour
Sex 0.52* 0.07 -4.76
Walk 1.13*** 0.07 1.89
Travel by train 1.08** 0.04 1.90
College time 1.16* 0.08 2.19
Per capita income 1.00** 0.00 1.95
Car 1.94* 0.29 4.42
Log likelihood = -653.41 Pseudo R2 = 0.046 LR chi2 =  63.37 Prob > chi2 = 0.000

*,** and *** Significant at 1, 5 and 10 percent

that the likelihood of engaging in sexual
intercourse increases with the frequency of
alcohol use. In particular, frequent
drunkenness-related drinking increased the
probability that the teenager had experienced
sexual intercourse.

The likelihood of engaging in unprotected
sex and/or having multiple sexual partners was
many-fold for adolescents drinking frequently
until they were in a state of drunkenness.
Particularly for girls, weekly drunkenness-
related drinking was associated with multiple
partners. The vast majority of sexually
experienced under-aged adolescents drink
alcohol, many of them until they are drunk
(Lavikainen et al. 2012). It is difficult to find

the different multiple risks of youths with
repeated risk behavior. But multiple risks
among youths certainly reduce the academic
achievements.
CONCLUSIONS

Youths need special attention in terms of
education and health. It is the responsibility
of the parents to tell the youths not to drive
vehicles without their permission. The young
men were nearly twice as likely as young
women to have a serious offence and half
again as likely to have had a serious crash
(Shope, Jean T. et al., 1999). It was also found
that mandatory seatbelt laws significantly
reduced traffic fatalities and serious injuries
(Carpenter Christopher S. Mark Steer 2007).
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In small families, parents must spend more time
with youth. Preventing smoking among young
people is critical to ending the epidemic of
diseases related to tobacco use (Nakajima,
Ryo 2007). Health experts, economists,
psychologist, educational experts should
work together to reduce risky behaviors
among youths. Household environment must
be healthy and non violent. Parents should
teach non violence to youths and they should
act accord to it. Families must take care of the
youth and give them good food and medical
care. The results show that the share of male
current drinkers and smokers is by far greater
than that of females (Podhisita, Chal, et al,
2001). As far as malnourishment is concerned
then the role of parents is important (Hao
Lingxin et al., 2005) but it is not true with socio-
economic status of parents (Sutherland, 2012).
The study suggests that alcohol use
prevention policies may be effective tools in
reducing suicide attempts among youth
(Chatterji et al., 2003). Such alternative policies
will help to reduce some extent of risky
behaviors among youths in Mumbai
Metropolitan Region.
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ABSTRACT

This paper has investigated the process of crop diversification and has
identified the factors that facilitate the process of diversification in Jammu
and Kashmir agriculture. Various measures of crop diversification have
been used to explore the extent of diversification or specialization across
crops and districts. The Transformed Herfindahl Index, Entropy Indices of
diversification and gross cropped area (GCA) under non-foodgrains were
regressed on different explanatory variables. The study has revealed that
the crop sector is gradually diversifying in favour of high-value crops. The
analysis of the extent of diversification at regional level,has shown that the
Jammu division is witnessing a specialization in foodgrain crops, while the
Kashmir division is depicting a trend towards diversification. Further, an
analysis of determinants that facilitated the crop diversification has revealed
that all the factors (area irrigated, road density, farm size, fertilizer-use and
rainfall) considered under study have signif icantly af fected crop
diversification in the state, except fertilizer-use. However, the situation in
terms of self-sufficiency of food crops in the state has been found quite
dismal, as the demand and supply imbalance in food crops is continuously
increasing with the rising population, resulting in huge procurement of
foodgrains from other states of the country.
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INTRODUCTION
In the state of Jammu and Kashmir,

agriculture is the key sector for employment
and income generation, because large scale
industrialization is not ecologically desirable,
and the infrastructure is too poor to attract
industries. Therefore, agricultural sector

continues to remain the important sector for
socio-economic development of the people.
With serious constrains on area expansion and
declining scope of other sources of growth of
agriculture output, the diversification of
agriculture towards non-foodgrains and high
value cash crops including fruits and
vegetables, compatible with the comparative
advantage of the region is suggested as a
viable solution. These crops have potential of
income augmentation, employment generation,
poverty alleviation and export promotion
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(Pingali and Rosegrant, 1995). It was reported
by Chand, (1996) that in the state of Jammu
and Kashmir, the scope to raise output through
diversification is highest in the country as one
per cent shift in area from foodgrains to non-
foodgrains entails more than three per cent
growth rate in crop output.

There is a growing concern about the
viability of small farm agriculture in the state
as the small landholders have dominated the
J&K agriculture in the past, and the trend is
likely to continue as well. The average size of
landholdings witnessed a declining trend, and
in 2005-06 it was as low as 0.67 hectare, which
was below the national average. It is
contended that viability of small farms can be
improved through diversification of agriculture
into high value crops, mainly fruits and
vegetables (Joshi et al., 2004). While promoting
the process of crop diversification by the state
agencies and different stake holders, the aspect
of self-sufficiency in terms of foodgrain crops
cannot be overlooked. Against this
background, a modest attempt has been made
to understand the patterns and determinants
of agricultural diversification and the
constraints it faces so that it would help to
frame appropriate agricultural strategy to boost
the agricultural economy of the state.
Therefore, the study intends to (i) examine the
pace and extent of agriculture diversification
in the state, (iii) identify determinants of
agricultural diversification, and (iii) throw light
on different aspects of self-sufficiency in the
state of Jammu and Kashmir. In consonance
with these objectives the paper in Section-2
starts with the discussion on the methodology
used and the sources of the data employed. In
Section-3, various indices of diversification
have been employed to gauge the pace and
pattern of crop diversification at the district
and state levels. An attempt has been made, in
Section-4, to examine with the help of multiple
regression model, the major determinants
responsible for the changing cropping pattern
within the state of Jammu and Kashmir. Finally,
on the basis of analysis of the data and the

results obtained therein, the paper brings out
some important conclusions having policy
implications.
METHODOLOGY

The study was based on secondary data.
The data were collected from various
secondary sources such as Ministry of
Agriculture, Government of India, New Delhi;
Directorate of Economics and Statistics,
Government of Jammu & Kashmir; and Office
of the Financial Commissioner, Government of
Jammu and Kashmir. Three measures of crop
diversification were used in the empirical
analysis each defined on acreage proportion.
Herfindahl Index (HI)

Herfindahl Index given below was
computed by taking sum of squares of acreage
proportion of each crop in the total cropped
area. Mathematically, the index is given as
below.
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Where N is the total number of crops and
Pi represents area proportion of the i-th crop
in total croppedarea. The index was first used
to measure the regional concentration of
industries (Theil, 1967). With the increase in
diversification, the Herfindahl Index would
decrease. This index takes a value one when
there was complete concentration and
approaches zero when diversification is
“perfect”. Thus, the Herfindahl Index is
bounded by 0 and 1. HI assigns greater weight
to the larger items and a lower one to the smaller
one. This not only raises the importance of
the larger items in the index, but also reduces
the effects of the smaller items even if they are
very large in number. Such a measure also limits
the scope for understanding the role of the
smaller items in the group.
Transformed Herfindahl Index

Since, the Herfindahl Index is a measure of
concentration, it was transformed by
subtracting it from one, that is, THI= 1-HI. The
transformed value of HI avoids confusion while
comparing it with other indices. The value of
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transformed Herfindahl Index (1-HI) increases
with the increase indiversification and assumes
0 (zero) value in the case of perfect
concentration that is, when only one crop
iscultivated.
Entropy Index

Entropy Index is regarded as an inverse
measure of concentration having logarithmic
character. This index has been widely used to
measure diversification. In our study, Entropy
Index (EI) has been applied by using the
following Entropy Index Equation:
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Where,  Pi   is the area share or proportion
of crop i and N is the number of crops that are
analyzed. EI is weighted sum of proportions
where the weight is Log (1/Pi). It varies
inversely with the proportions. The index
varies between 0 and Log (N), where value 0
implies a state of complete specialization and
Log (N) indicates condition of perfect
diversification. The upper value of the index
can exceeded one, when the number of total
crops is higher than the value of logarithm’s
base and it can be less than one when the
number of crops is lower than the base of
logarithm. The Entropy Index differs widely
from the HHI in terms of the weights that are
assigned to the items(crops). It uses the
logarithm of the crop share rather than its
value as the weight. As a result, the importance
of the larger items decreases, while that of the
smaller ones relatively increases.
Modified Entropy Index

Modified Entropy Index was used to
overcome the limitation of Entropy Index by
using variable base of logarithm instead of
fixed based logarithm. It can be computed as:

N
EIMEI
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It is worth mentioning that the base of
logarithm is shifted to “N” number of crops.
This index has a lower limit equal to zero when
there is complete concentration, and it assumes

upper limit of one in case of perfect dispersion,
that is, it is bounded by zero and one. This
index is quite useful as compared to the
Entropy Index which does not have a fixed
upper value. This index is a measure of
diversification in terms of the number of crops.

The log linear regression analysis was
applied to the secondary source cross section
data pertaining to different districts for the year
2005-06. The values obtained by using
Transformed Herfindahl Index andEntropy
indexpertaining to food and non-foodgrain
crops were regressed on different explanatory
variables to identify the determinants of crop
diversification. Alternatively, Gross Cropped
Area (GCA) under non-foodgrains was
regressed on the same explanatory variables
to supplement the analysis. The following
equation was used:
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Where dependent variable Y = THI or EI or
MEI or GCA under non-foodgrains.

x1: Irrigated area per thousand hectare of
the gross cropped area,

x2: Road length per thousand hectare of
the gross cropped area,

x3: Average farm size,
x4: Fertilizer consumption in terms of

nutrients per thousand hectares of net sown
area,

x5: Annual rainfall in millimeters,
u = Error term assumed to follow normal

distribution with zero mean and constant
variance.

RESULTS AND DISCUSSION
Pace and Pattern of Crop Diversification

Diversification is an integral part of the
process of structural transformation of an
economy and the economy of Jammu and
Kashmir is no exception. As its economy is
also diversifying at the macro level with the
secondary and tertiary sectors becoming
progressively more important in terms of their
contributions to Gross State Domestic Product
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(GSDP). Diversification within agriculture is of
two types: (i) crop diversification and (ii)
enterprise diversification involving inter-crop
and inter-enterprise shifts of resources
respectively (Jha, 1996). The extent and pattern
of crop diversification among major crop
groups in the state from 1981-82 to 2010-11,
under ten year averages, is evident from the
values of Transformed Herfindahl Index (THI),
Entropy Index (EI) and Modified Entropy Index
(MEI) as depicted in the Table 1.

The results revealed that at the state level
thevalues of all the indices for all major crop
groups (1-6) have risen, thereby, indicating an
increase in crop diversification at the
aggregate level. This was due to the fact that
area under fruits-vegetables and fodder crops
have shown a substantial increase, more
particularly in Kashmir division, during the
reference period. This trend was in conformity
with the findings of Vyas, 1996 which
advocated that  the cultivation of horticultural
crops being labor-intensive, suits the small
holders well who make use of their family labor
force and ensure regular flow of income. But,
it is pertinent to recognize that all types of
shifts of resources across crops or enterprises
do not lead to higher degree of diversification.
This was particularly true when the resources
get concentrated increasingly over time in
only one or two more profitable and/or less
risky crops or  enterprises (Swant and

Achuthan, 1995). Consistent with the fact, the
situation for an individual crop group was
quite different than at the aggregate level. That
is, in most of the individual crop groups the
values of index have shown a declining trend
and hence, depicting a trend towards
specialization. This was due to the fact that
within the crop group like cereals, area under
wheat and maize have shown a marginal
increase whereas at the same time area under
rice, bajra, ragi and other cereals have
witnessed a decline. The area under maize has
increased because of the increased demand
for fodder to feed the poultry, and wheat seems
to have benefited from the favorable price
policy over a period of years now.
Specialization in pulses was not on account of
increased area in any crop among the crop
group, but was due to the fact that the
proportionate share of all crops in this group
has declined, while the area share in some
crops have declined much faster than others,
thereby implying a specialization over the
years. With respect to the non-foodgrain
crops, the favorable movement of area towards
these crops was again at the cost of mainly
coarse cereals and some irrigated area under
rice.

The district-wise values of Transformed
Herfindahl Index, Entropy Index and Modified
Entropy Index suggest a pronounced
diversification taking place in the various

Table 1: Level of diversification in major crop groups of Jammu and Kashmir Agaiculture
sector across various measures
Crops 1981-90 1991-00 2000-10

THI EI MEI THI EI MEI THI EI MEI
1. Cereals 0.697 1.310 0.630 0.69 1.276 0.613 0.692 1.297 0.162
2. Pulses 0.044 0.105 0.095 0.022 0.063 0.057 0.015 0.047 0.042
3. Sugarcane-Fruits-Vegetables 0.091 0.235 0.169 0.079 0.199 0.143 0.067 0.183 0.132
4. Oilseeds 0.288 0.583 0.362 0.226 0.457 0.284 0.162 0.319 0.198
5. Fibres 0.471 0.915 0.440 0.461 0.759 0.365 0.357 0.690 0.331
6. Plantation-Fodder Crops 0.227 0.457 0.284 0.196 0.391 0.242 0.113 0.261 0.162
7. All Major Crop Groups (1-6) 0.349 0.777 0.433 0.357 0.785 0.437 0.365 0.800 0.450
8. Foodgrains (1-2) 0.097 0.202 0.292 0.070 0.158 0.228 0.062 0.141 0.204
9. Non-Foodgrains (3-6) 0.658 1.112 0.802 0.661 1.101 0.794 0.657 1.092 0.787
Source: Computed by authors on the basis of data obtained from office of the Financial Commissioner,
Government of J&K.
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districts of Kashmir division. This is in contrast
to the specialization trend in all the districts of
Jammu division, except Poonch and Doda
districts.  The crop diversification was more
pronounced in areas having higher
concentration of small holders like Srinagar,
Budgam, Anantnag, Pulwama, Baramulla and
Leh where the average farm size was less than
the state average. In Kashmir division, the
changing scenario of agriculture, particularly
decline in foodgrain productivity, small average
farm size and comparative advantage in fruits-
vegetables in the region has forced the farming
community to move towards crop
diversification in favour of non-foodgrain
crops. The districts showing a significant
decline in diversification indices or increase in
concentration are Jammu, Udhamphur, Rajouri,
Kathua, Kargil andKupwara. However, the
diversification indices for two districts of
Jammu division namely Poonch and Doda has
shown static or divergent trend during the
reference period.
Determinants of Crop Diversification

This section discusses the result of a

regression analysis undertaken to assess the
determinants of agricultural diversification.
The log-linear regression analysis was done
using cross section data from secondary
sources regarding various districts for the year
2005-06. In order to assess the determinants
of diversification, measures of agricultural
diversification like Transformed Herfindahl
Index, Entropy Index and GCA under non-
foodgrains were calculated and these were
regressed on different explanatory variables.
The estimated results with respect to all the
Indices are presented below in Table 3.

With the increase in area under irrigation
one would expect diversification to increase.
It can be seen that diversification measured
by Transformed Herfindahl Index, Entropy
Index and GCA under non-foodgrains was
affected positively and significantly by
irrigation. Average farm size is always
considered as important determinant of crop
diversification because of its policy
implications. The variable was highly
significant with negative sign, indicating that
small farms are relatively more diversified than

Table 2: District wise trends towards diversification/specialization in Jammu and Kashmir
Districts 1981-90 1991-00 2000-10

THI EI MEI THI EI MEI THI EI MEI
Increasing Spread

1.   Srinagar 0.525 1.009 0.563 0.557 1.101 0.614 0.607 1.159 0.646
2.   Budgam 0.408 0.850 0.474 0.496 1.014 0.565 0.521 1.010 0.563
3.   Anantnag 0.468 0.916 0.511 0.541 1.024 0.571 0.634 1.111 0.620
4.   Pulwama 0.614 1.113 0.621 0.655 1.298 0.724 0.727 1.313 0.732
5.   Baramulla 0.429 0.891 0.497 0.474 0.901 0.502 0.519 0.965 0.538
6.   Leh 0.353 0.734 0.409 0.403 0.788 0.439 0.430 0.800 0.446

Static Spread/Concentration
7.  Doda 0.172 0.413 0.230 0.174 0.416 0.232 0.179 0.423 0.236
8.  Poonch 0.117 0.301 0.168 0.116 0.311 0.173 0.123 0.242 0.135

Increasing concentration
9.   Jammu 0.282 0.688 0.383 0.254 0.591 0.329 0.195 0.423 0.236
10. Udhamphur 0.180 0.476 0.265 0.161 0.399 0.222 0.115 0.245 0.136
11. Kathua 0.313 0.701 0.391 0.320 0.634 0.353 0.211 0.472 0.263
12. Rajouri 0.140 0.389 0.217 0.133 0.312 0.174 0.058 0.161 0.089
13. Kupwara 0.286 0.601 0.335 0.256 0.500 0.279 0.207 0.345 0.192
14. Kargil 0.582 1.211 0.675 0.577 1.011 0.564 0.552 0.943 0.526
Source: Computed by authors on the basis of data obtained from office of the Financial Commisioner
Government of Jammu and Kashmir.
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larger farms. The rainfall was taken as proxy
variable for climate in the study to assess the
effect of climate on crop diversification; the
results were positive and significant.
Expansion of road length was considered to
strengthen the market related structure and
thereby encourage farmers to come out of their
subsistence farming. Moreover, diversification
if perceived in terms of increase in area under
non-foodgrain crops, increase in road length
can become a positive determinant of
diversification. This was due to the fact that
non-foodgrain crops also include area under
fruits and vegetables, many of these are
perishable in nature, and hence, positive
relationship was expected between road and
percent of GCA under non-foodgrain crops.
However, the estimates of the present study
were negative and significant, in terms of GCA
under non-foodgrain crops. This finding was
also supplemented by Entropy value regressed
on road length variable which, however, shows
a negative but non-significant relation.
Rising Dependenceon Imported Foodgrains

The principle feature of crop production
strategies followed in post-green revolution
period has been directed to change from
subsistence agriculture to self-sufficiency and
surplus agriculture. While, there has been
significant expansion in food output;
urbanization, higher economic growth, change
in occupational structure as well as rising
population have further increased the food

demand. The State of J&K is bestowed with
considerable land and water resources paving
the path for large scale agricultural production
especially sustainable mixed farming systems
(Masoodi, 2004). Few decades back Kashmir
was a producer state with potential for self-
sufficiency and export. However, due to
stagnant agricultural production and
agricultural diversification towards non-food
crops, particularly in Kashmir division, have
transferred the state in whole and valley of
Kashmir in particular into a major importer of
foodgrains. As a result production of J&K
state has not been able to keep pace with
increasing population resulting into huge
imports of food grains from rest of Indian states
(Table 4).

Despite huge productive potential, the
production level of principal crops have not
shown an encouraging trend over last so many
years resulting in huge food imports.
Contribution of agriculture and allied sectors
has come down to 19.41 percent in 2011-12
against 28.06 and 33.66 percent in 2004-05 and
1999-00 respectively.

Table 4: Food grain production in  relation
to population growth
Year Population

(million)
Production

(MT)
1950-1951      3.25 0.45
1980-1981      5.99 1.31
2011-2012     12.55 1.78
Source: Compiled from Digest of Statistics, Directorate of
Economics and Statistics, Jammu and Kashmir

Table 3: Regression coefficients estimates of  different diverisifcation indices
(Per thousand ha of GCA)

Variable Details Area
Irrigated x2

Road
length  x1

Farm Size
(Ha) x3

Fertilizer
Consumption$ x4

Rainfall
(mm) x5

R2 Adjusted
R2

Transformed
Herfindahl
Index(THI)

0.673* -0.262NS -0.501** 0.045 0.31** 90.00 85.00

(4.6) (-1.65) (-3.11) (0.31) (2.40)

Entropy Index(EI) 0.610* -0.15NS -0.478** 0.077 0.317** 91.20 85.70
(4.36) (-1.00) (-3.00) (0.55) (2.51)

GCA under Non-
Food Crops

0.701* - 0.373** - 0.51* 0.111 0.347* 94.60 91.20
(6.37) (-3.05) (-4.08) (1.00) (3.49)

Figures in parentheses indicate't' values.
*  and ** Significant at  one  and five per cent level
$: Per thousand crop hectares
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Though, some part of increase in import
was due to increase in population and income,
but the rising magnitude of imports has been
mainly due to stagnant productivity and
production of cereals particularly rice.  During
last three decades imports of foodgrains have
increased from 1.42 lakh tonnes in 1980-81 to
7.86 lakh tonnes in 2010-12 (Table 5) and out
of total imports rice alone accounts for 5.53
lakh tonnes (Anonymous, 2011).  

ecosystem.The production constraints in J&K,
which has limited the crop production, need
to be addressed and proper strategies need to
be framed in order to come out of the
dependency syndrome.
CONCLUSIONS

The foregoing analysis reveals intercrop
area shift in favour of some high yielding crops
like wheat and maize. However, the changes in
cropping pattern were more pronounced in
favour of non-foodgrain crops namely fruits-
vegetables, plantation, fodder, condiments and
spices. As a result of such shifts in cropping
pattern, the crop sector of J&K agriculture at
the state level is gradually diversifying in
favour of high-value crops. But, in most of the
individual crop groups the values of index have
shown a declining trend. This was due to the
fact, that among the crop groups there are
certain crops whose share is increasing at the
cost of others and hence encouraging a trend
towards specialization. However, while
analyzing the extent of diversification at
regional level, the Jammu division is witnessing
a specialization in foodgrain crops, while as
Kashmir division depicting a trend towards
diversification. Therefore, the trend towards
diversification, which we are witnessing at the
state level, was due to the fact that it is more
pronounced in Kashmir division. One of the
reasons of this trend was small farm size which
was less than state average in Kashmir
division, while it was  more than the state
average in Jammu division. Therefore, given
the different agro-climatic conditions and
coupled with different land holding sizes, both
divisions of the state require a different policy
treatment. Further, an analysis of determinants
that facilitated the process of crop
diversification revealed all the factors
considered under study have significantly
affected crop diversification except fertilizer
consumption. The results of the present study
throw some light on policy options which can
be used to augment the process of agricultural
diversification in the state of Jammu and
Kashmir.

The gap in production which was around
one and half metric tonnes in 1980 has grown
up to around eight lakh metric tonnes now,
and is met through imports. Warning food
grain shortages in future the Economic Survey
(2010) report revealed that State’s food
shortage would grow as projected population
would rise beyond 1.5 crore by 2020 with
decadal growth rate of 23.71 percent.  This
situation has been mainly attributed to low
productivity, low Seed Replacement Ratio
(SRR) and diversification towards non-food
crops.

Given the limited scope of area expansion,
enhancing yield potential would, therefore, be
the major and almost exclusive means of
realizing the projected food demand. This has
to be achieved without further deteriorating
the natural resource base particularly land and
water as there is growing competition for their
use and also without harming the quality of
environment. Attaining livelihood security,
sustainable food production and
environmental protection has been a
challenging task in this hill and mountain

Table 5: Import of food grains
(Lakh tonnes)

   Years Rice Wheat Total
1980-1981 1.02 0.40 1.42
1985-1986 1.87 0.92 2.79
1990-1991 5.53 2.33 7.86
1999-2000 3.42 0.52 3.94
2005-2006 4.31 2.17 6.48
 2010-2011 5.53 2.33 7.86
Source: Digest of Statistics, Directorate of Economics and
Statistics, Jammu and Kashmir
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While supporting the diversification of
crop sector, particularly in Kashmir division,
one cannot overlook the aspect of self-
sufficiency in terms of foodgrain crops. The
situation in terms of self-sufficiency of food
crops is quite dismal, as the demand and
supply imbalance in food crops is continuously
increasing with the increasing population. This
declining trend in area share of foodgrain
crops is acceptable as long as productivity is
increasing. Therefore, the burden of self-
sufficiency cannot be completely shifted to
the Jammu region as it specializes in foodgrain
crops.
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ABSTRACT

The present study is an attempt to assess the cost and profit margins in
potato sub-sector of Punjab. The systematic proportionate sampling
technique was used to select area under potato in Punjab state. The
secondary data were collected from Department Horticultural Punjab,
Chandigarh. The primary data were collected from various market agents
like farmers, cold stores owners, wholesalers/traders, traditional retailers
and organized retailers through personal interview method. The results
revealed that all the stakeholders earned reasonable profit in sale and
purchase of potatoes. It was found that the profit margin of wholesalers and
traders was higher during the lean period as compared to peak period but
sample farmers earned highest profit in peak period as compared to lean
period.
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INTRODUCTION
Potatoes “a non–traditional’’ food crop in

Asia was  introduced by the South America
during  the  1600s, becoming  a  major  food
crop   in the 20th  century  in  India. Potatoes are
ranked  fourth among  the major food   crops
after  wheat, rice  and  maize that grow in about
150 countries throughout  the  world  while
more  than  a  billion  people  eat  it. Potato is
generally regarded as a cheap food source  for
providing  wholesome  diet as  it  is  nutritionally
a  balanced  food  crop.  India ranks 3rd in
potato production (4th in area) after China and
the Russian federation. Its production stood
at 40.47 million tonnes from area 1.89 million
hectare (ha) during 2010-11 (Anonymous,
2010).

Potatoes are a leading vegetable crop as it
is consumed throughout the country and its
consumption is by and large evenly spread
during a year. Thus, cold stores play an
important role to regulate the supply. The
various market agents such as cold storage
owners, commission agents, traders, retailer,
etc. engaged in its marketing create various
utilities such as time, place and possession
and deserve a reasonable margins to stay in
the business. However, potato markets in the
country are imperfect, segmented, ineffective
and inefficient.  It has observed that potato
supply chain in Bihar was highly inefficient
(Singh, 2011). There were numerous
intermediaries involved in the journey of the
produce from farmers to fork. The small and
marginal farmers often exploited at the hands
of big traders, commission agents, wholesalers,
etc. and consumers have to buy low quality
produce at higher cost. The study conducted
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Table 1: District wise selection of sample
villages
Districts Selection of

blocks
Selection of
villages

Jalandhar Jalandhar-west Rampur
Lalia-kurad

Adampur Biaspind
Jandu singh

Bhogpur Dhalla
Kurala

Bathinda Rampura Kararwala
Pitho

Phool Phool
Salwera

Pandit et al. (2003) revealed that the Indian
marketing system suffers from high marketing
cost, high middleman’s margin, low producers
share and inadequate marketing infrastructure.
It was suggested to make potato market
efficient than the grading should be followed
rigorously and marketing cost could be
reduced by establishing cold stores in
producing areas.

With the liberalization of economy during
the 90’s markets have witnessed several
developments both on the retail and wholesale
markets with the entry of corporate sector. This
phenomenon has been accentuated
particularly during the last decade. The Indian
retail market is divided into organized and
unorganized sectors. Organized retailing refers
to trading activities undertaken by licensed
retailers, who are registered for sales tax,
income tax, etc. These include the corporate
sector retail chains such as supermarkets,
hypermarkets and also the privately owned
large retail businesses. Unorganized retailing
on the other hand, refers to the traditional
formats of low cost retailing, such as local kirana
shops, rehri,  hand cart and vendors
(Manikyam, 2012). Organized retailing in fresh
fruits and vegetables (FFV) is gaining a lot of
momentum in India with huge investment by
the leading Indian corporations. Modern
formats of supermarkets such as Reliance
Fresh, Choupal Fresh, Food Bazaar, More, Easy
Day, etc. promoted by different companies are
emerging very rapidly in small and large towns
in the country (Hussain, 2009).

Keeping this in mind, the present study
was undertaken with the following objectives

i. to estimate the cost incurred in the farm
segment and each post farm gate
segment,

ii. to examine the profitability of the market
agents

METHODOLOGY
Selection of districts: All districts in the

Punjab state were clubbed into three sub-
groups that is low, medium and large based
upon cultivated area under potatoes. The

number of districts falling under the three sub
groups stood 7, 11 and 2, respectively.
Jalandhar district from the high sub-group and
Bathinda district from the medium sub-group
had been selected. The total area under
potatoes was 0.84 lakh hectares in Punjab
during the year 2009-10. It was highest  in
Jalandhar district (19.5 per cent) whereas it was
6.1 per cent in Bathinda district. None of district
was chosen from low concentation area.
Selection of blocks: On the basis of area under
potatoes, leading three blocks from Jalandhar
district and two blocks from Bathinda district
were selected. These included Jalandhar West,
Adampur and Bhogpur from Jalandhar district
whereas Rampura and Phool from Bathinda
district.
Selection of villages: Two villages from each
sample block were selected randomly, so the
total number of sample villages from the five
blocks from two districts was ten. The detail
is  presented Table 1.

Selection of farmers: Based upon the
`National Sample Survey’ classification sample
farmers were clubbed into three categories,
namely small, medium and large (marginal
category was merged with the small and semi
medium with medium) having area under
potatoes holding sizes 0-2 hectares, 2-6
hectares and above 6 hectares. List of potato
growers along with total land holding sizes
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Table 3: Bre ak-up of s ample cold s tore s
capacity

(Number)
District Small Medium Large Combined
Jalandhar 1 2 1 4
Bathinda 1 1 1 3
Ludhiana 1 1 1 3

Table 4: Selection of sample organized
retail stores
Name of the
store

Districts Combined

Ludhiana Jalandhar Bathinda
Easy Day 4 2 1 7

Reliance Fresh 3 2 - 5

More 1 1 1 3
Big Bazar - 1 1 2

Total 8 6 3 17

Selection of retailers: There were two types
of retailers.

(i) Traditional retailers
(ii) Modern organized retail stores

Traditional retailers: A random sample of fifty
traditional retailers was selected from Jalandhar
and Bathinda districts.
 Modern retail stores: The selection of these
markets was based on the total number of
supermarkets located in the major city of each
city sample districts. As such, 50 per cent of
the total supermarkets located in each sample
city were selected and sample comprised of 17
organized stores. The detail is presented in
Table 4.

Secondary Data: This had been taken from the
Horticultural Department, Chandigarh, Punjab.
Analytical frame work: To analyze the data
various simple statistical tools had been used.
(i) Weighted averages: It was computed by
weighting the price of each by its relative size.
This statistics is expressed as percentage of
par (face) value.

i

ii
i q

qp
P 

Where,
Pi = Weighted average
pi = Price
qi = Total quantity

 Potatoes sale price of sample farmers, cold
stores, traders, traditional retailers and
organized retailers and purchase price of
sample traders, traditional retailers and
organized retailer was calculated by weighted

and the area under potato crop was prepared
for each sample village. A systematic
proportionate sample of farmers representing
each farm category was obtained from each
sample village. Total sample size comprised of
86 farmers including 19 small farmers, 33
medium farmers and 34 large farmers (Table 2).

The Jalandhar and Bathinda districts
selected from the production centers and
Ludhiana district from the consumption center.
Cold stores based upon plant capacity were
classified into three categories namely small
(<2000 metric tonnes), medium (2000-4000
MT), large (> 4000 MT). From Bathinda and
Ludhiana districts three each and from
Jalandhar district four cold stores were
selected.
Selection of wholesalers/traders: A random
sample of fifty commission agents/traders was
selected from Jalandhar and Bathinda districts.

Selection of cold stores: The preusal of Table
3 shows the break-up of sample cold stores.
In Punjab state, 327 potato cold stores during
2009-10 which are concentrated in production
and consumption centers.

Table 2: Break-up of sample respondents

Farm size
category

Districts Combined
Jalandhar Bathinda

Small 11
(57.92)

8
(42.10)

19
(22.09)

Medium 21
(63.63)

12
(36.36)

33
(38.37)

Large 22
(64.70)

12
(35.29)

34
(39.53)

Total 54
(62.78)

32
(37.21)

86
(100.00)

Figures in parentheses indicate percentages to the total
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average method.
RESULTS AND DISCUSSION

The perusal of Table 5 indicated that total
cost of cultivation potatoes stood at `77584
per hectares. Of this, the combined percentage
share of operational and fixed costs/price stood
88.90 per cent (both were nearly equal 44.42
and 44.48 per cent).

The share of farm labour was 10.15 per cent.
In the operational cost/price percentage share
of seeds was highest (26.06 per cent), followed
by the expenses on pesticide/insecticide/
weedicides (7.80 per cent), fertilizers (5.60 per
cent) and farm yard manure (4.28 per cent).

In fixed cost/price component, percentage
share of land cost/price was highest (34.27 per
cent),  followed by the depreciation on
implements and buildings (8.89 per cent) while
the share of machinery hiring stood only 1.32
per cent. In the labour cost/price component,
percentage share of hired labour
wascomparatively higher (5.75 per cent) than
family labour (4.40 per cent).

Those sample farmers who disposed of
their potatoes during post harvesting season
at the farm level to wholesalers either from
within Punjab or other states who themselves
came to the farm had to bear  labour cost/price.

Table 5: Production, marketing costs and profit margins of the sample farmers, 2010-11
(`ha-1)

Particulars Small Medium Large Overall
Cost Percent Cost Percent Cost Percent Cost Percent

Production cost (A)
i) Operational  cost
Seed 20925 26.4 19500 25 20250 26.59 20225 266.06
Pesticide/insecticide/weedicides 6312 7.97 6120 7.91 6030 7.91 6154 7.8
Fertilizers 4503 5.68 4275 5.53 4251 5.58 4343 5.6
FYM 3510 4.42 3234 4.18 3240 4.25 3328 4.28
Irrigation 531 0.66 528 0.68 525 0.67 528 0.68
Sub-total 35781 45.13 33657 43.3 34296 45 33578 44.42
ii) Farm labour
Hired labour 4660 5.88 4545 5.88 4200 5.51 4468 5.75
Family labour 3450 4.35 3540 4.58 3273 4.3 3421 4.4
Machinery hiring 1500 1.9 735 1.21 855 1.12 1030 1.32
Sub-total 8110 10.23 8820 10.46 8328 9.81 8919 10.15
Cost @7%for half crop period 768.09 0.97 730 0.94 730 0.95 742 0.95
(iii) Fixed cost
Land rent 26610 33.55 26286 34 26340 34.59 26412 34.27
Depreciation on implements and buildings 6519 8.22 7800 10.09 6348 8.33 6890 8.89
Sub-total 33129 43.67 34086 45.3 32688 44.24 33302 44.48
Total 79288.09 100 77298 100 76167 100 77584.33 100
Yield per hectare (q) 300 300 303 301
Cost (`q-1) 264 257 251 257
Marketing cost
Post harvest period
Labour expenses* 24 70.6 24 70.6 24 70.6 24 70.6
Loading 6 17.6 6 17.6 6 17.6 6 17.6
Losses 4 11.4 4 11.4 4 11.4 4 11.4
Sub-total (B) 34 100 34 100 34 100 34 100
Grand total (A+B) 298 291 285 291
Potato sale price 350 335 325 336
Gross profit 52 44 40 45
Lean period (C)
Transportation cost 12 9.83 10 8.2 10 8.2 10.66 8.73
Cold storage cost 110 90.16 112 91.8 112 91.8 111.33 91.26
 Sub-total 122 122 122 122
 Grand total  (A+B+C) 420 413 407 413
Potato sale price 445 440 426 437

Gross profit 25 27 19 24
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The sample respondents total cost/price
(comprising of the production and marketing
cost) at the combined level stood at `291 per
quintal. Those farmers who sold their produce
during the lean period have to bear additional
cost/price. These included the cost/price of
shipments to cold stores and storage cost. As
such the individual categories of farmers these
cost/price was `122 per quintal. However,
shipment cost/price for the small sized farmers
stood comparatively higher because they hired
the vehicles to transport the product to cold
storage. The farmers sold potatoes to traders
during the post harvest period at the farm level
at ̀ 336 per quintal, so they earned gross profits
of `45 per quintal. During the lean period unit
cost/price increased on account of additional
cost/price on storage cost/price and shipment
cost/price which stood at `413 per quintal, so
they earned gross profit of  ̀ 24.00 per quintal.

The results presented in Table 6 showed
that total cost/price of cold stores was highest
in Jalandhar district (`60.80 lakh) followed by
Ludhiana district (`56.56 lakh) and Bathinda
district (`52.17 lakh). The percentage share of
variable cost/price range from 68 to 75 percent

for the sample cold stores in three districts.  It
was highest  in Bathinda district (74.89 per cent)
followed by  Jalandhar district (74.77 per cent)
and Ludhiana district (68.10 per cent). The
range between percentage share of electricity
bill  was 43.31 to 49.34 per cent in sample
districts. It was followed by interest on working
capital (8.90 to 9.78 per cent), wages to casual
labour (7.95 to 8.25 per cent), cost/price of raw
material (4.93 to 5.75 per cent), expenses on
minor repairs (1.64 to 1.76 per cent) and
miscellaneous cost/price (0.82 to 0.91 per cent).
The fixed cost/price percentage share of rental
value of buildings ranged from 15.33 to 22.10
per cent.

The percentage share of interest on fixed
capital remain below 5 per cent in each district
expect of wages of permanent labour in
Ludhiana district, for which its share was 5.30
per cent. The unit cost/price of space hiring
out stood highest (`78q-1) in Bathinda district,
followed by Ludhiana district (`65q-1) and
Jalandhar district (`57 q-1). Unit rent from
farmers charged by cold stores stood at ̀ 108,
`110 and `112q-1 in Jalandhar, Bathinda and
Ludhiana districts, respectively. The gross

Table 6 : Average annual costs and profit margins of sample cold stores, 2010-11
(`lakh-1)

Cost Components Cold stores location
Production center Consumtion centre

Jalandhar Bathinda Ludhiana
Cost Percent Cost Percent Cost Percent

Quantity stores 106000 - 66000 - 88100 -
Fixed costs(A)
Depreciation on machinery & equipment 1.5 2.46 1.8 3.45 0.9 1.6
Rental value of building 9.65 15.88 8 15.33 12.5 22.1
Wages of permanent labour 2.8 4.6 2.5 4.8 3 5.3
Interest on fixed capital 1.39 2.29 1.23 2.35 1.64 2.9
Sub-total 15.34 25.23 13.53 25.11 18.04 31.9
Variable costs(B)
Wages casual labour 5 8.23 4.2 8.05 4.5 7.95
Raw materials* 3 4.93 3 5.75 3 5.3
Minor repairs 1 1.64 0.9 1.72 1 1.76
Electricity, oil 30 49.34 25 47 24.5 43.31
Miscellaneous costs 0.5 0.82 0.5 0.91 0.5 0.88
Interest on working capital 5.92 9.78 5.04 9.66 5.02 8.9
Sub-total (B) 45.42 74.77 38.64 74.89 33.52 68.1
Total (A+B) 60.8 100 52.17 100 56.56 100
Average cost (`q-1) 57 - 78 - 65 -
Rent charged from farmers 108 - 110 - 112 -
Gross profit 51 - 32 - 49 -
*Include packing material



343

profit earned by Jalandhar district was (`51.00
q-1), followed by Ludhiana district (`49 q-1) and
Bathinda district (`32 q-1).

The results presented in Table 7 revealed
that traders average cost/price during the post
harvest period was ̀ 343.00 per quintal. During
the lean period it increased to `368.50 and
`359.00 q-1 when purchased from cold stores
and other markets. The cost/price comprised
of three components namely purchase price,
shipment cost to the wholesale market and
market charges. The percentage share of
purchase price was 91.83 per cent from farmers
compared to the purchases both from cold
stores (93.62 per cent) and other markets (93.31
per cent). On the other hand, percentage share

of transport cost to the wholesale market and
market charges was comparatively higher for
purchases from cold stores and other markets.
It was found that traders sold potatoes at ̀ 400
per quintal and earned ̀ 57 per quintal. During
lean period sample traders purchased from cold
stores and other wholesale markets at `368
and `389 per quintal and earned profit ̀ 51.05
and `66 per quintal respectively.

 The results presented in Table 8 indicated
that average cost/price of traditional retailers
during the post harvest period was `430.00
per quintal. During the lean period it increased
to `453.05 and ̀ 466.18 per quintal in the case
of cold stores and wholesalers respectively.
The cost/price comprised of three components

Table 7: Cost pattern and profit margins of potatoes sample traders, 2010-11
(`q-1)

Cost Components Potato purchase centre
Post-harvest period Lean period

Farmers Cold stores Other markets*

Cost Percent Cost Percent Cost Percent
(i)  Purchase price 315 91.83 345.00 93.62 335.00 93.31
(ii) Transportation cost to wholesale market 13 3.8 10.50 2.84 11.00 307
(iii) Market charges 15 4.37 13.00 3.54 13.00 3.62
        Unloading 3 0.87 3.00 0.83 3.00 0.83
        Miscellaneous ** 12 3.5 10.00 2.71 10.00 2.78
Cost price(i+ii+iii) 343 100 368.50 100.00 359.00 100.00
Potato sale price 400 420.00 425.00
Gross profit 57 51.05 66.00
*Other market includes wholesalers from other markets
**include packing material, furniture, telephone bills, etc.
Table 8: Cost pattern and profit margins of potatoes sampletraditional retailers, 2010-11

(`q-1)
Cost component Potatoes Purchase Source

Post harvest period
(Farmer)

 Lean period
(Cold stores)

 Both period
(Wholesalers/traders)

Cost Percent Cost Percent Cost Percent
Purchase price (a) 390 91.51 415 91.6 400 85.82
Transportation cost to markets (b) 17.5 4.06 14 3.09 6.5 1.34
Market charges (c) 23.35 5.43 24.05 5.31 59.68 12.84
Commission @ 5% - - - - 20 4.3
Market fee @ 2% - - - - 8 1.71
RDF @2% - - - - 8 1.71
Wastage @2.50 % 9.75 2.27 10.37 2.29 10 2.14
Packing (polythene bags) 10 2.32 10 2.2 10 2.14
Miscellaneous 2 0.46 2 0.44 2 0.42
Rent of shop/rehri 1.68 0.38 1.68 0.38 1.68 0.42
Cost price(a+b+ci) 430.85 100 453.05 100 466.18 100
Potato sale price 500 530 546.68
Gross profit 70 76.97 80
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namely purchase price, shipment cost to the
market and market charges. The percentage
share of purchase price was comparatively
lower (85.82 per cent) in the case of
wholesalers/traders compared to the purchase
both from farmers (91.51 per cent) and cold
stores (91.60 per cent). On the other hand,
percentage share of transport cost/price to the
market charges was comparatively higher for
purchases from farmers and cold stores.

The market charges were higher for the
purchases from the wholesalers/traders (9.09
per cent) as compared purchases from cold
stores (12.34 per cent) and from the farmers
(5.43 per cent). The traditional retailers sold
potatoes at `500 per quintal and earned `70
per quintal. During lean period sample retailers
purchased from cold stores at `453.05 and
earned `76.97 per quintal. But in both periods
wholesalers was major source of potato
purchase and cost/price stood at `466.68 per
quintal and profit earned `80.00 per quintal.

The perusal Table 9 indicates that average
cost/price of potatoes was highest for the
Future Group (`970 q-1), followed by the Barti
Group (`951.12q-1), the Reliance Group (`858
q-1) and the Birla Group (`856 q-1). It comprised
the four components, namely, purchase price,
transportation cost, storage cost and the

losses. The purchase price was lowest for the
Birla Group (`425q-1), followed by the Barti and
Future Group (`430q-1) and Reliance Group
(`435q-1). On the other hand storage cost/price
stood the lowest for the Reliance Group
(`333.55q-1), followed by the Birla Group (`340
q-1), the Barti Group (`864.48q-1) and future
Group (`882 q-1). These differences in storage
cost/price can be attributed to the difference
due to storage period. It may be attributed to
the fastness and slowness of potatoes
movements from the stores.

It was noticed that storage cost/price
contributed to the average total cost/price
higher for the Bharti Group (36.90 per cent)
followed by the Future Group (36.62 per cent)
for the two groups it was comparatively lower
for Birla (30.91 per cent) and Reliance Group
(30.12 per cent). The  storage charge comprised
of four components namely store rent,
electricity cost, labour cost and miscellaneous
charges which included expenses on
telephones and internet bills. The gross profit
earned highest by Birla group (`183.81q-1),
followed by Reliance group (`172q-1), Barti
Group (`133.88 q-1) and (`120 q-1) future group.
CONCLUSIONS

Sample farmer’s unit cost at the combined
level stood `291 per quintal. Farmers sold

Table 9: Cost pattern and profit margins of sample retailers (organized), 2010-11
(`q-1)

Cost component Corporat group
Future group
(Food bazar)

 Bharti
(Easy Day)

Reliance group
(Reliance Fresh)

Birla (More)

Cost Percent Cost Percent Cost Percnt Cost Percent
Purchase price (a) 430 44.32 430 45.2 435 50.7 425 49.63
Transportation cost (b) 15 1.54 15.5 1.6 12 1.4 13 1.51
On store charges (c) 72.95 7.52 59.9 6.3 66.71 7.78 68.08 7.95
Labour 29.25 3.01 25.79 2.71 28.11 3.28 32.5 3.8
Electricity charges 21 2.18 20.51 2.15 19.8 2.3 18.5 2.16
Store rent 20.7 2.13 12.45 1.3 17.6 2.05 15.57 1.81
Miscellaneous* 2 0.2 1.15 0.12 1.2 0.15 1.5 0.18
Storage period (No. of
days per q)

6 7 5 5

Storage cost 437.7 36.62 419.3 36.9 333.55 30.12 340.35 30.91
Combined cost (a+b+c) 882 - 864.48 - 780 - 778.35 -
Losses @ 10 per cent 88.2 10 86.48 10 78.05 10 77.83 10
Total cost 970 100 951.12 100 858 100 856.19 100
Potato sale price 1090 1080 1030 1040
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potatoes to traders during the post harvest
period at the farm level at ̀ 336 per quintal, so
they earned gross profits of `45 per quintal.
During the lean period unit cost increased on
account of additional cost, storage cost and
shipment cost and stood at `413 per quintal,
so they earned gross profit of `24.00 per
quintal). The rent charged by sample cold
stores from farmers was ̀ 108, `110  and ̀ 112
per quintal in Jalandhar, Bathinda and
Ludhiana district respectively. The gross profit
earned by sample cold stores in Jalandhar
district was `51.00 per quintal, followed by
Ludhiana district (`49q-1) and Bathinda district
(`32q-1). During the post harvest period
sample traders purchased potatoes from the
farmers at farm level at ̀ 343.00 per quintal and
earned `57.00 per quintal as profit. During the
lean period sample wholesalers/traders
purchased potatoes from cold stores and other
markets at ̀ 368.50 and ̀ 359.00 per quintal and
earned profit `51.00 and `66.00 per quintal
respectively. During the post harvest period
sample retailers purchased potatoes from
farmers at farm level at ̀ 430.00 per quintal and
earned a net profit `70.00 per quintal. During
the lean period sample retailers purchased
potatoes from cold stores ̀ 453.05 per quintal
and earned profit `76.97 per quintal. The
sample retailers purchased potatoes from the
wholesalers in both season at ̀ 520 per quintal
and earned profit of `80.32 per quintal. Unit

cost of potatoes was highest Future Group
(`970 per quintal) followed by Bharti (`951.12
per quintal), Reliance Group (`858 per quintal)
and Birla (`856.19 per quintal). The gross profit
earned highest by Birla Group (`183.81 per
quintal), followed by Reliance Group (`172 per
quintal), Barti Group (`133.88 per quintal) and
(`120 per quintal) Future Group.

The results revealed that all the
stakeholders earned reasonable profit in the
sale and purchase of potatoes. It was found
that the profit margin of wholesalers and traders
was higher during the lean period as compared
to peak period.
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ABSTRACT

A study was conducted to assess the economic impact of KCC Scheme on
KCC holders and non-KCC holders in Bellary district of Karnataka state.
The study has revealed that in all the major crops namely paddy, cotton,
banana and sugarcane, the returns per rupee spent was higher in KCC
holders than non-KCC holders. The cost of cultivation and gross returns
per acre for all the crops was higher for KCC holders than non-KCC holders.
It was due to application of higher amount of purchased inputs such as
seed, manures and fertilizer, PPC, herbicides machine labour and hired
human labour by the KCC holders as the borrowed amount facilitated
them in doing so.
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INTRODUCTION
Agriculture is the mainstay of our economy.

The agricultural sector plays a significant role
in the economic development of the nation.
The agriculture and allied sector contributed
14.10 per cent to the gross domestic product
(GDP at 2004-05 prices), 58.2 per cent to
employment in 2011-12  (Anonymous, 2012-
13). Hence, agricultural credit is essential for
the development of agriculture in India as most
of the Indian farmers are marginal and small
ones. They are unable to invest huge amount
of credit for the cultivation of agricultural
crops. Thus, they remain always under vicious
cycle of poverty throughout their life.

In order to solve this problem, NABARD
and RBI launched Kisan Credit Card Scheme
(KCCS) in 1998-99 with an objective to provide
timely and adequate amount of credit to the
farmers for the cultivation of crops. This
scheme has facilitated the availability of credit
in time and has simplified the procedure for
availing loan from banks to a large extent
(Nahatkar et al., 2002). The timely availability
of crop loan has helped the farmers realize
higher returns from farming (Singh and Sekhon,
2005). Barman and Das (2011) analysed the
impact of institutional credit and reported that
a 20 per cent hike in credit led to 22.50 per cent
increase in the net returns in case of small
beneficiary, 24.30 per cent in case of medium
and 23.42 per cent increase in net returns in
case of large farmers. It was due to application
of higher amount of purchased inputs
facilitated by the borrowed money

The KCCS aimed at providing timely and
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adequate credit to the farmers in a cost effective
and flexible manner. In addition to credit for
crop production, the scheme provides credit
for  ancillary activities related to crop
production, working capital needs of non-farm
activities and allied activities with some
provision for consumption needs. Hence, the
present study was conducted with the
objective to assess the impact of Kisan Credit
Card Scheme on farmers’ economy.
METHODOLOGY

The Bellary district of Karnataka state was
purposively selected for conducting a study
as the density of KCC distribution per
operational holding was found to be highest
in North-East Karnataka region district. The
study was based on primary data. The data
related to input use, cost and returns of
different crops were collected from 90
commercial bank KCC holders and 90 co-
operative bank KCC holders. To assess the
impact of KCC credit on farmers’ economy, the
data were collected from 30 non-KCC farmers
representing small and large category.

For analysing the data, Students‘t’ test was
used to see whether there was significant
difference in the input use pattern of KCC and
non-KCC holders in cultivation of different
crops.
RESULTS AND DISCUSSION

The impact of credit was assessed in terms
of input use pattern, costs incurred and returns
obtained in the major crops for KCC holders
over non-KCC holders and the results are
presented in the following sections.
Comparative input use pattern among
commercial bank KCC holders and non-KCC
holders

The input use pattern of paddy, cotton,
banana and sugarcane among commercial bank
KCC holders and non-KCC holders were
presented in Table 1. It was clear from the
results that in all four crops, the credit incurred
by KCC holders to purchase seed, manures
and fertilizer, plant protection chemicals,
herbicides, machine labour and human labour
were relatively higher as compared to non-KCC

holders.
The perusal of Table 1 revealed that the

expenditure was incurred by KCC holders  on
the purchase of seed (`1243.95 per acre),
fertilizer (`12904.41 per acre), plant protection
chemicals (`449.76 per acre), herbicides
(`606.28 per acre), machine labour (`6958.09
per acre) and human labour (`6077.94 per acre)
were marginally higher by 7.04, 9.69, 23.67, 83.57,
6.68 and 27.44 per cent, respectively as
compared to non-KCC holders in small farmers
category in paddy cultivation.  Whereas, in
the case of large farmers, the cost incurred by
KCC holders to purchase seed (`1277.19 per
acre), manures and fertilizer (`13534.41 per
acre), plant protection chemicals (`237.11 per
acre), herbicides (`168.61 per acre), machine
labour (`7294.82 per acre) and human labour
(`5097.21 per acre) was higher by 13.83, 22.61,
5.60, 66.87, 23.79 and 11.71 per cent,
respectively as compared to non-KCC holders.
The pattern of use of credit for seed, plant
protection chemicals and machine labour, was
found to be non-significant between KCC and
non-KCC holders of small farmers’ category.
In both small and large farmers’ category, the
KCC holders spent marginally higher amount
than non-KCC holders may be with the
intention of purchasing of good quality inputs
in order to get higher yield and production.

The results presented in Table 1 exhibit the
pattern of credit used by KCC holders in cotton
cultivation. It was found that the KCCholders
expended on the purchase seed (`1950.00 per
acre for small and ̀ 2425.00 per acre for large),
manures and fertilizer (`2589.99 per acre for
small and `2475.00 per acre for large), plant
protection chemicals (`422.22 per acre for small
and `204.69 per acre for large), herbicides
(`150.00 per acre for small and ̀ 67.90 per acre),
machine labour (`2574.58 per acre for small and
`3459.68 per acre for large) and human labour
(`4175.21 per acre for small and ̀ 4475.77 per
acre for large farmers) were higher by 5.41 and
10.23, 88.10 and 408.94, 118.57 and 22.75, 89.76
and 21.05, 41.83 and 17.86, 0.96 and 87.79, 14.03
and 23.97 per cent, respectively as compared
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Table 1: A comparative analysis of input use pattern in four major crops by commercial
bank KCC holders and non-KCC holders

(`acre -1)
Crops KCC holders Non-KCC holders Percentage change in KCC

over non-KCC holders
Mean differences

Small
farmers

Large
farmers

Small
farmers

Large
farmers

Small
farmers

Large
farmers

Small
farmers

Large
farmers

Seeds

Paddy 1243.95 1277.19 1162.11 1122.06 7.04 13.83 81.84NS

(0.57)
  55.13NS

(0.97)
Cotton 1950.00 2425.00 1850.00 2200.00 5.41 10.23 100.00NS

(1.22)
225.00NS

(0.95)
Sugarcane 8418.00 7575.00 7256.00 6750.00 16.01 12.22 1162.00**

(2.98)
825.00*
 (1.72)

Banana 3950.00 3796.15 3735.71 3150.00 5.74 20.51 214.29NS

(1.27)
646.15**

(2.98)
Manures and fertilzers

Paddy 12904.41 13534.41 11764.4 11038.24 9.69 22.61 1140.01NS 

(0.87)
2496.17**

(2.43)
Cotton 2589.99 2475.00 2100.00 2016.25 118.57 22.75 489.99*

(1.99)
458.75**

 (3.06)
Sugarcane 16720.00 13475.00 11880 13450.00 40.74 0.19 4840.00**

(3.53)
25.00NS

 (0.03)
Banana 34122.86 34806.15 29892.86 33234.62 14.15 4.73 4230.00**

(1.83)
1571.54NS

(1.04)
Plant protection chemicals (PPC)

Paddy 449.76 237.11 363.69 224.54 23.67 5.60 86.07NS

(0.98)
12.57NS

(0.41)
Cotton 422.22 204.69 222.50 169.10 89.76 21.05 199.72**

(3.67)
35.60NS

(0.68)
Sugarcane 202.80 174.94 168.00 128.57 20.71 36.07 34.80**

(3.33)
46.37*
 (2.22)

Herbicides

Paddy 449.76 237.11 363.69 224.54 23.67 5.6 86.07NS

(0.98)
12.57NS
 (0.41)

Cotton 422.22 204.69 222.50 169.10 89.76 21.05 199.72**
(3.67)

35.60NS

(0.68)
Sugarcane 202.80 174.94 168.00 128.57 20.71 36.07 34.80**

(3.33)
46.37*
 (2.22)

Machine labour

Paddy 6958.09 7294.82 6522.20 5893.08 6.68 23.79 435.89NS

(0.67)
1401.74**

(2.31)
Cotton 2574.58 3459.68 2550.00 1842.31 0.96 87.79 24.58NS 

(0.08)
1617.37***

(6.57)
Sugarcane 1804.00 1900.00 1132.00 1003.57 59.36 89.32 672.00**

 (3.89)
896.43***

(10.61)
Banana 2254.09 2360.05 1373.81 1978.21 64.08 19.3 880.28***

(4.17)
381.84**

 (2.00)
Human labour

Paddy 6077.94 5097.21 4769.37 4563 27.44 11.71 1308.57**
(2.18)

534.22NS 

(1.17)
Cotton 4175.21 4475.77 3661.50 3610.45 14.03 23.97 513.71*

(1.89)
865.32**
 (2.89)

Sugarcane 11750.00 11917.74 7353.20 9597.75 59.79 24.17 4396.80**
(3.81)

2319.99**
(3.81)

Banana 7614.70 6043.35 5571.40 4984.39 36.67 21.25 2043.30NS

(1.04)
1058.96***

(5.48)
Figures within the parentheses indicate't' value
***Significant at 1, 5 and  10 percent level
 NS: Non-significant
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to non-KCC holders. The pattern of use of
credit for seed, herbicides and machine labour,
though non-significant between KCC and non
KCC holders of small farmers’ category but
the KCC holders used relatively higher than
non-KCC holders. There was a significant
difference in use of credit for manures and
fertilizer, plant protection chemicals and human
labour among KCC and non KCC holders in
small farmer’s category whereas in large
farmers, it was observed in manures and
fertilizer, machine labour and human labour

The input use pattern in banana cultivation
revealed that in small farmers’ category, there
was a significant difference in the use of credit
for fertilizer and machine labour among KCC
and non-KCC holders whereas in large farmers,
it was observed with respect to seed, machine
labour and human labour.  In the case of small
farmers category, the credit used by KCC
holders to purchase seed (`3950.00 per acre),
fertilizer (̀ 34122.86 per acre), herbicides (̀ 94.25
per acre), machine labour (`2254.09 per acre)
and human labour (`7614.70 per acre) was
higher by 5.74, 14.15, 85.17, 64.08 and 36.67 per
cent, respectively as compared to non-KCC
holders. Whereas, in large farmers, credit
incurred by KCC holders to purchase seed
(`3796.15 per acre), fertilizer (`34806.15 per
acre), herbicides (`53.63 per acre), machine
labour (`2360.05 per acre) and human labour
(`6043.35 per acre) was higher by 20.51, 4.73,
39.59, 19.30 and 21.25 per cent, respectively as
compared to non-KCC holders (Table 2).

The input use pattern in sugarcane
cultivation among commercial bank KCC
holders and non-KCC holders. In small farmers’
category, the credit utilized by KCC holders to
purchase seed (`8418.00 per acre), fertilizer
(`16720.00 per acre), plant protection
chemicals (`202.80 per acre), herbicides
(`624.00 per acre), machine labour (`1804.00
per acre) and human labour (`11750.00 per
acre) was higher by 16.01, 40.74, 20.71, 41.82,
59.36 and 59.79 per cent, respectively as
compared to non-KCC holders.  Whereas in
large farmers, credit incurred by KCC holders

to purchase seed (`7575.00 per acre), fertilizer
(`13475.00 per acre), plant protection
chemicals (`174.94 per acre), herbicides
(`251.56 per acre), machine labour (`1900.00
per acre) and human labour (`11917.74 per
acre) was higher by 12.22, 0.19, 36.07, 81.38,
89.32 and 24.17 per cent, respectively as
compared to non-KCC holders. In small farmers
category, the mean difference is statistically
significant in use of credit for seed sets,
fertilizer, plant protection chemicals, machine
labour and human labour among KCC and non-
KCC holders whereas in large farmers, it was
observed with respect to seed sets, plant
protection chemicals,  machine labour and
human labour.
Comparative input use pattern among co-
operative bank KCC holders and   non-KCC
holders

The input use pattern of paddy, cotton,
banana and sugarcane among co-operative
bank KCC holders and non-KCC holders were
presented in Tables 2. In paddy cultivation,
the pattern of use of credit for seed, fertilizers
and plant protection chemicals and in the case
of cotton, the pattern of use of credit for PPC
and herbicides, though non-significant
between KCC and non KCC holders but the
KCC holders marginally spent higher amount
than non-KCC holders may be in order to get
higher yield and production.

There is a significant difference in use of
credit for seed, fertilizer, machine labour and
human labour among KCC and non-KCC
holders for small farmers category  whereas in
large farmers, it was observed in seed,  plant
protection chemicals, herbicides and machine
labour.

In banana crop (Table 2), the pattern of
use of credit for fertilizers and herbicides,
though non-significant between KCC and non-
KCC holders of large farmers’ category, But
the KCC holders spent relatively higher
amount than non-KCC holders. There is a
significant difference in the use of credit for
seed, fertilizer, machine labour and human
labour among KCC and non-KCC holders of
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Table 2: A comparative analysis of input use pattern in four major crops by co-operative
bank KCC holders and non-KCC holders

(`acre -1)
Crops KCC holders Non-KCC holders Percentage change in KCC

over non-KCC holders
Mean differences

Small
farmers

Large
farmers

Small
farmers

Large
farmers

Small
farmers

Large
farmers

Small
farmers

Large
 farmers

Seeds

Paddy 1186.06 1123.87 3200 8481.67 3870.83 4090 81.84NS

(0.57)
  55.13NS

(0.97)
Cotton 2400 3200 1850 2200 5.41 10.23 100.00NS

(1.22)
225.00NS

(0.95)
Sugarcane 8481.67 6800 7256 6750 16.01 12.22 1162.00**

(2.98)
825.00*
 (1.72)

Banana 3870.83 4090 3735.71 3150 5.74 20.51 214.29NS

(1.27)
646.15**

(2.98)
Manures and fertilzers

Paddy 13160 11501.52 11298.33 11115.15 16.48 3.48 1861.67NS

(1.30)
386.36NS

(1.23)
Cotton 2233.33 2350 2100 2033.33 6.35 15.57 133.33*

(2.22)
316.67NS

(1.18)
Sugarcane 11800 13766.67 10566.67 10420 11.67 32.12 1233.33NS

(0.91)
3346.67*

(2.56)
Banana 32622.92 33526 29358.33 32940 11.12 1.78 3264.58**

(2.28)
586.00NS

(0.25)
Plant protection chemicals (PCC)

Paddy 469.72 230.82 428.19 221.49 9.7 4.21 41.53NS

(0.48)
9.33NS

 (0.48)
Cotton 333.33 298 188.33 144.15 76.99 106.73 145.00NS

(1.43)
153.85*
(2.08)

Sugarcane 223.63 121.43 205 111.78 9.09 8.63 18.63NS

(0.34)
9.65NS

(0.56)
Herbicides

Paddy 589.56 168.42 244.09 119.93 141.53 40.43 345.47***
(5.56)

48.49**
(2.94)

Cotton 341.33 135 281.67 103.33 21.18 30.65 59.67NS

(1.71)
31.67*
(2.09)

Sugarcane 430 184.92 229.23 130.12 87.58 42.11 200.77*
(1.62)

54.80NS

(1.24)
Banana 94.17 116.78 39.58 106 137.92 10.17   54.58NS

(0.54)
10.78NS

(0.54)
Machine labour

Paddy 7052.5 5908.02 5365.84 5881.89 31.43 0.44 1686.66**
(2.27)

26.13NS

(0.13)
Cotton 3300 2773.33 2566.67 1828.21 28.57 51.7 733.33***

(16.64)
945.13***

(17.17)
Sugarcane 1200 1191.73 1126.67 954.76 6.51 24.82 73.33NS

(0.65)
236.97*
(2.24)

Banana 1670.83 2043.33 1386.11 1948 20.54 4.89 284.72**
(0.54)

95.33NS

(0.54)
Human labour

Paddy 6172.44 4556.57 4618.27 4551.14 33.65 0.12 1554.17**
(2.40)

5.43NS

 (0.04)
Cotton 3503.67 4683.33 2266.67 4360.51 54.57 7.4 1237.00**

(3.89)
322.82NS

(1.39)
Sugarcane 18049.76 15359.94 11885.67 11790.87 51.86 30.27 6164.10***

(11.07)
3569.07***

(12.17)
Banana 4634.78 5910.51 3726.9 5331.75 24.36 10.85 907.88**

(1.75)
578.76*
(1.75)

Figures within the parentheses indicate't' value
***Significant at 1, 5 and  10 percent level and  NS: Non-significantnt
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small famers category whereas in large farmers,
it was observed in seed and human labour.

In sugarcane cultivation (Table 2), the
pattern of use of credit for fertilizers, PPC and
machine labour, though non-significant
between KCC and non-KCC holders of small
farmers’ category but the KCC holders spent
marginally higher amount than non-KCC
holders. There is a significant difference in the
use of credit for seed, herbicides and human
labour among KCC and non-KCC holders of
small farmers’ category.

The pattern of use of credit for seed, PPC
and herbicides, though non-significant
between KCC and non-KCC holders of large
farmers category, the KCC holders used
marginally higher than non-KCC holders. These
results were in tune with Harpreet Singh and
Sekhon (2005) that the KCC beneficiary farmers
realized higher returns due to higher use of
inputs.
Cost and return structure of commercial bank
KCC and non-KCC holders

The cost incurred and returns realized from
paddy, cotton, banana and sugarcane
cultivation of commercial bank KCC and non
KCC holders were calculated and presented in
Table 3. The per acre total cost incurred in
paddy cultivation by the KCC holders of large
farmers category were high as compared to
that of small farmers category, because
expenditure (Table 3) on quality seed (`1277),
fertilizers (`13534.41) and machine (`7294.82)
were higher for large farmers than small farmers.
On the other hand, net returns per acre
obtained by small farmers were high as
compared to large farmers. This indicated that
small farmers were using inputs judiciously as
compared to large farmers. In the case of non
KCC holders,  there is no much difference in
total cost incurred by both small and large
farmers but net returns per acre obtained by
small farmers was high as compared to large
farmers. The net returns per acre under KCC
were high in both small (`28014) and large
(`27375) farmers as compared to that of non
KCC holders which indicated that the KCC

holders have made better utilization of their
resources than the non-KCC holders. The table
also revealed that the return per rupee spent
was higher in KCC holders than non-KCC
holders in both financial institutions.

The per acre total cost incurred in cotton
cultivation by the KCC holders of large farmers
category (`13804) were high as compared to
that of small farmers (`13522) category because
expenditure (Table 1) on quality seed (`2425),
machine (`3459.68) and human labour
(`4475.77) was high for large farmers than small
farmers. So, the net returns per acre obtained
by large farmers (`7663.60) were high as
compared to small farmers (`7207). This was
in contrast to paddy cultivation where in large
farmers were using inputs judiciously as
compared to small farmers. In the case of non-
KCC holders, the total cost incurred by the
large farmers were high as compared to that
for small farmers because expenditure on
quality seed (`2200) was high for large farmers
than small farmers but net returns per acre
obtained by small farmers (`6320.40) was
marginally high as compared to large farmers
(`6137). The net returns per acre realized by
KCC holders was higher in both small (`7207)
and large (`7663.60) farmers as compared to
that of non-KCC holders which indicated that
the KCC holders have made efficient utilization
of their resources than their counterparts. In
banana cultivation, KCC holders of large
farmers’ category (`46838) had incurred
marginally higher total cost per acre as
compared to that of small farmers (`46644)
because expenditure (Table 3) made on quality
seed (`3796.15) and fertilizer (`34806) was
higher in large farmers than small farmers. So,
the net returns per acre obtained by large
farmers (`42488) were higher than small
farmers (`35180). These results further
substantiated that large farmers were using
considerably better inputs as compared to
small farmers. In the case of non-KCC holders,
there is no much difference in per acre total
cost incurred by both small and large farmers
but net returns obtained by large farmers
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(`32833) was marginally high as compared to
small farmers (`29759). The net returns realised
by KCC holders were high in both small and
large farmers as compared to that of non-KCC
holders which indicated that the KCC holders
have made better utilization of their resources
than the non-KCC holders.

The per acre total cost incurred in
sugarcane cultivation by the KCC holders of
large farmers category (`39054) was relatively
higher as compared to that of small farmers
(`38298) because expenditure (Table 3) made
on machine labour and human labour was
marginally higher for large farmers than small
farmers. The net returns per acre obtained by
large farmers (`70769) were high as compared

to small farmers (`66927). This revealed that
large farmers were using inputs considerably
better as compared to small farmers. In the case
of non KCC holders, there is no much
difference in total cost incurred by both small
and large farmers but net returns per acre
obtained by large farmers (`61338.69) was
marginally higher as compared to small farmers
(`56295) because the large farmers has got
higher average market price than small farmers.
The net returns under KCC were high in both
small and large farmers as compared to that of
non-KCC holders which indicated that the
KCC holders have used available resources
properly to get higher net profit from the
sugarcane crop as compared to non KCC

Table 3. Cost and return structure of commercial bank KCC holders and non-KCC holders

Particulars Commercial Banks
(n1=90)

non-KCC holders
(n2=30)

Percentage change in
KCC over non-KCC

holders
Small

farmers
Large

 farmers
Small

farmers
Large

 farmers
Small

farmers
Large

 farmers
Paddy
Average Yield (Qacre-1) 33.32 33.75 30.85 31.21 8.01 8.14
Average Price (`Q-1) 1574.82 1590.79 1508.04 1490.45 4.43 6.73
Cost of Cultivation (`acre-1) 24459 26314 23963 24151 2.07 8.96
Gross Return (`acre-1) 52473 53689.16 46523.03 46516.94 12.79 15.42
Net Return (`acre-1) 28014 27375.16 22560.03 22365.94 24.18 22.4
Returns per rupee spent 2.15 2.04 1.94 1.93 10.5 5.93
Cotton
Average Yield (Qacre-1) 5.81 6.16 5.28 5.25 10.04 17.33
Average Price (`Q-1) 3567.81 3485 3465.23 3490.87 2.96 -0.17
Cost of Cultivation (`acre-1) 13522 13804 11976 12190 12.91 13.24
Gross Return (`acre-1) 20728.98 21467.6 18296.41 18327.07 13.3 17.14

Net Return (`acre-1) 7206.98 7663.6 6320.41 6137.07 14.03 24.87

Returns per rupee spent 1.53 1.56 1.53 1.5 0.34 3.44
Banana
Average Yield (tacre-1) 10.21 11.2 9.47 9.9 7.81 13.13
Average Price (`tonnes-1) 8014.1 7975.54 7849.31 7884.24 2.1 1.16
Cost of Cultivation (`acre-1) 46644 46838 44574 45221 4.64 3.58
Gross Return (`acre-1) 81823.96 89326.05 74332.97 78053.98 10.08 14.44
Net Return (`acre-1) 35180 42488 29759 32833 18.22 29.41
Returns per rupee spent 1.75 1.91 1.67 1.73 5.19 10.49
Sugarcane
Average Yield (tacre-1) 45.5 45.23 41.32 42.24 10.12 7.08
Average Price (`tonnes-1) 2312.64 2428.1 2275.32 2348.08 1.64 3.41
Cost of Cultivation (`acre-1) 38298 39054 37721 37844 1.53 3.2
Gross Return (`acre-1) 105225.12 109822.96 94016.22 99182.9 11.92 10.73
Net Return (`acre-1) 66927 70769 56295.42 61338.9 18.89 15.37
Returns per rupee spent 2.75 2.81 2.49 2.62 10.24 7.3
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holders. These results were in similarity with
Barman and Das (2011) who observed that a
20 per cent hike in credit led to 22.50 per cent
increase in the net returns in case of small
beneficiary, 24.30 per cent in case of medium
and 23.42 per cent increase in net returns in
case of large farmers. Deorukhakar et al. (2007)
who observed that increase of one rupee short-
term loan, gross income of small farmers
increased by `5.03, medium farmers by ̀ 1.25
and large farmer by ̀ 2.93.
Cost and return structure of co-operative bank
KCC and non-KCC holders

The cost incurred and returns realized from
paddy, cotton, banana and sugarcane
cultivation of co-operative bank KCC and non-

KCC holders were presented in Table 4.
In paddy cultivation, the per acre total cost

incurred by KCC holders of the large farmers’
category was higher (`24610 for KCC and
`24151 for non KCC) as compared to small
farmers category (`23901 for KCC and ̀ 23853
for non KCC).  This revealed that the KCC
holders have intensively used the inputs viz.,
seed, fertilizer, PPC, machine labour and human
labour which led to increase in the cost of
cultivation when compared to non-KCC
holders. So, net returns per acre obtained by
large farmers (`25948) was higher than small
farmers in KCC holder whereas in non KCC
holders, net returns per acre obtained by small
farmers (`22670) was marginally higher than

Table 4: Costs and returns structure of co-operative bank KCC holders and non-KCC
holders
Particulars Units Cooperative Banks

(n1=90)
Non-KCC holders

(n2=30)
Percentage change
in KCC over non-

KCC holders
Small

farmers
Large

farmers
Small

farmers
Large

farmers
Small

farmers
Large

farmers
Paddy
Average Yield (qacre-1) 31.34 32.71 30.85 31.21 1.59 4.81
Average Price (`q-1) 1571.35 1545.64 1508 1490.45 4.2 3.7
Cost of Cultivation (`acre-1) 23901 24610 23853 24151 0.2 1.9
Gross Return (`acre-1) 49246.11 50557.88 46523 46516.94 5.85 8.69
Net Return (`acre-1) 25345.11 25947.88 22670 22365.94 11.8 16.02
Returns per rupee spent (`) 2.06 2.05 1.95 1.93 5.64 6.66
Cotton
Average Yield (qacre--1) 5.29 5.5 5.28 5.25 0.19 4.76
Average Price (`q-1 3474.29 3522.73 3465.23 3490.87 0.26 0.91
Cost of Cultivation (`acre-1) 12985 13278 11976 12190 8.43 8.93
Gross Return (`acre-1) 18378.99 19375 18296.41 18327 0.45 5.72
Net Return (`acre-1) 5393.99 6097 6320.41 6137 -14.66 -0.65
Returns per rupee spent (`) 1.42 1.46 1.53 1.5 -7.35 -2.94
Banana
Average Yield (qacre--1) 10.11 10.98 9.47 9.9 6.76 10.91
Average Price (`q-1 7822.55 8078.14 7849.31 7884.24 -0.34 2.46
Cost of Cultivation (`acre-1) 45964 46410 44574 45221 3.12 2.63
Gross Return (`acre-1) 79085.98 88697.98 74332.97 78053.98 6.39 13.64
Net Return (`acre-1) 33121.98 42287.98 29758.97 32832.98 11.3 28.8
Returns per rupee spent (`) 1.72 1.91 1.67 1.73 3.18 10.73
Sugarcane
Average Yield (qacre--1) 42.22 44.26 41.32 42.24 2.18 4.78
Average Price (`q-1 2362 2336.58 2275.32 2348 3.81 -0.49
Cost of Cultivation (`acre-1) 37993 38463 37721 37844 0.72 1.64
Gross Return (`acre-1) 99724 103417 94016.22 99182.9 6.07 4.27
Net Return (`acre-1) 61731 64954 56295.22 61338.9 9.66 5.89
Returns per rupee spent (`) 2.62 2.69 2.49 2.62 5.31 2.59
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large farmers. In cotton cultivation, the per acre
total cost incurred by KCC holders of large
farmers’ category was higher (`13278 for KCC
and ̀ 12190 for non KCC) as compared to small
(`12985 for KCC and ̀ 11976 for non KCC).
The net returns per acre obtained by large
farmers (`6097) was higher than small farmers
in KCC holders as well as in non-KCC holders.
This showed the operation of economies of
scale as well as realization of higher
productivity in large farms than small farms.
The table also revealed that the return per
rupee spent was higher in KCC holders than
non-KCC holders in both financial institutions.
In small farmers, the percentage change in KCC
over non-KCC holders was negative because
the cost incurred by KCC holders was higher
as compared to non-KCC holders.

The average yield of the banana crop under
KCC holders was marginally higher in both
small (10.11 t/ac) and large (10.98 t/ac) farmers
than the non-KCC holders. The per acre total
cost incurred by the large farmers’ category
was higher in both the KCC (`46410) and non
KCC (`45221) holders as compared to that of
small farmers. The banana crop requires higher
quantities of fertilizers and irrigation and large
farmers had easy access to these resources.
So, they had advantage over these
corresponding inputs. The net returns per acre
realised by large farmers was higher for both
the KCC (`42,288) and non KCC (`32833)
holders as compared to small and large farmers
in the respective categories.

The yield realised in sugarcane cultivation
was 42.22 t/ac for small and 44.26 t/ac for large
farmers who have borrowed loan under KCC.
This showed that the large farmers had higher
productivity than small farmers because of
better accessibility for resources. The per acre
total cost of cultivation was higher for large
farmers (`38463 and `37844, respectively)
category of both KCC and non-KCC holders
than small farmers.

As sugarcane crop required higher doses
of fertilizers and irrigation, the large farmers
having good access to credit, resources and

modern machineries and hence they realized
better yields. These results are in conformity
with Bista et al. (2012) who observed that the
cost of cultivation per hectare and gross return
per hectare was higher for KCC holders than
non-KCC holders. It was due to application of
higher amount of purchased inputs facilitated
by the borrowed money.
CONCLUSIONS

The study has found that the yield and
income per acre realized by the KCC holders
were higher than non-KCC holders in all the
major crops. Hence, the KCC scheme has
played a significant role in farm operation and
income of farmers. Because the availability of
crop loan in time has helped in realizing higher
per hectare gross return for  the KCC
beneficiaries for all the crops studied. The KCC
holders have used more credit for purchase of
seeds, fertilizers, pesticides, PPC, machine
labour and human labour than non-KCC
holders mainly because of timely availability
of crop loan under Kisan Credit Card Scheme.
Hence, the government should ensure the
timely availability of good quality inputs like
seed, manure and fertilizers, plant protection
materials, etc., by improving marketing
infrastructure so that farmers could properly
utilize the loan taken under KCC scheme
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POST-HARVEST FARM OPERATION LOSSES IN
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ABSTRACT
The present study was undertaken to estimate the losses of paddy during
harvesting and threshing operations; to examine various types of storage
structures used by the farmers for paddy and their storage losses and to
study the loss of paddy during marketing by the farmer. The study brought
out that 90 percent of the paddy area was harvested manually using sickle
and the rest about 10 per cent with harvest-combine. The harvesting loss
was high in case of sickle harvesting. In the case of paddy, the harvesting
loss with sickle was 21.07 and 6.25 kg per acre for combine harvesting.
The threshing loss of paddy was about 9 kg per acre. The study brought out
that storage of paddy in kohl was the most common followed by bharola
and metal bin. The storage loss of paddy for family consumption and seed
was 1.86 and 1.55 per cent, respectively. The marketing loss of paddy 0.36
per cent respectively of the quantity sold.

Key words:  Kohl, bharola, metal bin and harvesting loss, threshing loss,
storage loss, marketing loss,
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INTRODUCTION
Agricultural commodities produced on the

farm field have to undergo a series of
operations such as harvesting, threshing,
storage, processing and marketing before they
reach the consumer, and there are appreciable
losses in crop output at all these stages. A
recent estimate by the ministry of Food and
civil supplies, Government of  India, puts the
total preventable post-harvest losses of food
grains at 9.33 per cent of the total production
of about 24  million tonnes, which is equivalent
to the total food grains produced in Australia
annually. In a country where 20 percent of the
population is undernourished, post-harvest

losses of 23.79 million  annually is a substantial
avoidable waste. It has been estimated by
Saran (1999) that food grain wastage at various
stages is 9.33 per cent of the production. The
post-harvest losses of food grains in India are
10 per cent of the total production from farm to
market level and 4-5 percent at market  and
distribution levels. For the system as a whole,
such losses have been worked out to be about
11.50 million of foodgrains annually. With an
average per capita consumption of about 15
kg of food grains per month, these losses would
be enough to feed about 70-100 million
peoples, that is, about 1/3rd of India poor or
the entire population of the states of Bihar and
Haryana together for aboutone year.Thus, the
post harvest losses have impact at both the
micro and macro level of the economy.

The study was conducted in the Kathua
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district. As such, paddy  crop was studied
because this crop had  42 percent of the net
sown area of kathua district during the year
2007-08.

The study on post-harvest losses in food
grains at different stage would help to assess
the extent and magnitude of losses and identify
the factors responsible for such losses. This
in turn would help develop proper measures
to reduce  these losses. The specific objective
of the present study were:
i. to estimate the losses of paddy during

harvesting and threshing operations;
ii. to examine various types of storage

structures used by the farmers for paddy
and their storage losses; and

iii. to study the loss during marketing by the
farmers

METHODOLOGY
The design of the study was three stage

stratified random sampling with block at the
first stage sampling unit, village at the second
stage and finally farmers at the final stage of
sampling unit. Further, three blocks were
randomly selected and from each block four
villages were randomly selected. The farmers
from these blocks were categorised using
cumulative cube root frequency method,
namely small (upto 4.3 acres), medium (4.32 to
9.90) and large (above 9.90). A sample of 120
farmers of different sizes was selected by
probability proportional to size method. The
primary data was collected on specially
structured pre-tested interview schedule
through personal interview method pertained
to the year 2010-11. Statistical techniques like
frequencies, simple averages, weighted
averages and percentages were applied to
analyze the collected data.
RESULTS AND DISCUSSION
Size of operational holdings

It is evident from Table 1 that the average
size of operational holding of the sample
farmers was 5.38 acres during 2010-2011, out
of which owned land consisted of 5.12 acres
(95.17%) and the remaining 0.26 acre (4.83%)
were leased in.

The small farmers operated on an average
operational holding of 2.73 acres, while the
same was 6.55 and 17.75 acres for medium and
large farmers. The large farmers had more
leased in area both in absolute and percentage
terms and respective figures 2.17 acres and
12.23 percent as compared to medium and small
farmers. None of the farmers leased out land.
The average size of operational holding
worked at 4.89, 4.99 and 6.26 acres in Hiranagar,
Bernoti and Kathua block respectively. The
operational holding is more in Kathua block
(6.26 acres) followed by Bernoti block (4.99
acres) and Hiranagar block (4.89 acres).

The farm category wise analysis showed
that in Hiranagar block, the average farm size

Table 1: Size of operational holdings with the
selected farmers in Kathua District, 2010-11

(Acres)
Particulars Small Medium Large Overall

Hiranagar block
Owned land 2.73

(98.56)
6.17

(100.00)
12.50

(90.91)
4.74

(96.93)
Leased in 0.04

(1.44)
- 1.25

(9.09)
0.15

(3.07)

Operational 2.77
(100.00)

6.17
(100.00)

13.75
(100.00)

4.89
(100.00)

Bernoti block
Owned land 2.85

(100.00)
6.67

(100.00)
11.75

(92.16)
4.89

(98.00)
Leased in - - 1.00

(7.84)
0.10

(2.00)
Operational 2.85

(100.00)
6.67

(100.00)
12.75

(100.00)
4.99

(100.00)
Kathua block
Owned land 2.56

(100.00)
6.50

(95.17)
22.50

(84.11)
5.74

(91.69)
Leased in - 0.33

(4.83)
4.25

(15.89)
0.52

(8.31)
Operational 2.56

(100.00)
6.83

(100.00)
26.75

(100.00)
6.26

(100.00)
Overall
Owned Land 2.72

(99.63)
6.44

(98.32)
15.58

(87.72)
5.12

(95.17)
Leased in 0.01

(0.37)
0.11

(1.68)
2.17

(12.23)
0.26

(4.83)
Operational 2.73

(100.00)
6.55

(100.00)
17.75

(100.00)
5.38

(100.00)
Figures in parentheses are percentages to operational
area



358

came to be 2.77, 6.17 and 13.75 acres on small,
medium and large farms respectively while
these figures were 2.85, 6.67 and 12.75 acres in
Bernoti block and 2.56, 6.83 and 26.75 acres in
Kathua block. None of the small farmers in
Bernoti and Kathua block leased-in land while
none of medium farmers in Hiranagar and
Bernoti block leased-in the land.
Harvesting of paddy

Area under paddy harvested manually and
by harvest-combine is indicated in Table 2. It
was found that the average area under paddy
for all the selected holdings was 3.66 acres out
of which 89.62 and 10.38 percent of the paddy
area was  harvested manually and with harvest-
combine, respectively.

facility of harvest- combine which was about
47.37 per cent of the area. It was found that
cent per cent area under paddy was harvested
manually in Hiranagar and Bernoti block while
the figure for Kathua block was 78.76 per cent.
As already discussed, the use of harvest-
combine for harvesting of paddy was low
because combines were not easily available
during the harvesting time.
Per farm harvesting losses of paddy

The results presented in Tables 3 revealed
that average loss of paddy  during harvesting
with sickle was 0.68 quintal per farm. The farm
category wise loss of paddy due to sickle
harvesting came to be 0.31, 0.90 and 2.08 qtls
per farm on small, medium and large farms
respectively.

The small and medium farmers used manual
source for harvesting the produce. District
analysis indicated that area under paddy was
comparatively higher in Kathua block which
was about 5.32 acres followed by Bernoti block
and Hiranagar which was 4.10 and 1.55 acres
respectively. It was also found that only the
large farmers in the Kathua block used the

The block wise analysis showed that the
loss of paddy during harvesting with sickle
was 0.32 quintal in Hiranagar block, 0.84
quintal in Bernoti block and 0.91 quintal in
Kathua block. None of the selected farmers
harvested paddy with combine-harvest in
Hiranagar and Bernoti block while in Kathua
block, only large farmers harvested paddy with
combine-harvest. The loss of paddy from

Table 2: Harvesting of paddy with sickle and
harvest-combine with the selected farmers in
Kathua district, 2010-11

(Acres)
Paddy Small Medium Large Overall
Hiranagar block
Area under paddy 0.87 2 4.25 1.55
Harvested with sickle 0.87 2.00 4.25 1.55
Harvested with sickle (%) 100.00 100.00 100.00 100.00
Bernoti block
Area under paddy 2.17 5.67 11.00 4.10
Harvested with sickle 2.17 5.67 11.00 4.10
Harvested with sickle (%) 100.00 100.00 100.00 100.00
Kathua block
Area under paddy 2.07 5.67 23.75 5.32
Harvested with sickle 2.07 5.67 12.50 4.19
Harvested with sickle (%) 100.00 100.00 52.63 4.19
Harvested with combine - - 11.25 1.13
Harvested with combine (%) - - 47.37 21.24
Overall
Area under paddy 1.71 4.44 13 3.66
Harvested with sickle 1.71 4.44 9.25 3.28
Harvested with sickle (%) 100.00 100.00 71.15 89.62
Harvested with combine  - - 3.75 0.38
Harvested with combine (%)  - - 28.85 10.38

Table 3: Harvesting loss to paddy with sickle
and harvest-combine with the selected farmers
in Kathua district, 2010-2011

(loss in quintal/farm)
Particulars Small Medium Large Overall
Hiranagar block
Scattered ears 0.13 0.37 0.9 0.31
Shattering of grains 0.01 0.02 0.05 0.01
Total loss with sickle 0.14 0.39 0.95 0.32
Bernoti block
Scattered ears 0.38 1.03 2.22 0.79
Shattering of grains 0.03 0.07 0.15 0.05
Total loss with sickle 0.41 1.1 2.37 0.84
Kathua block
Scattered ears 0.4 1.15 2.77 0.85
Shattering of grains 0.03 0.07 0.18 0.06
Total loss with sickle 0.43 1.22 2.95 0.91
Loss with combine - - 0.7 0.07
Overall
Scattered ears 0.29 0.84 1.96 0.64
Shattering of grains 0.02 0.06 0.12 0.04
Total loss with sickle 0.31 0.9 2.08 0.68
Loss with combine - - 0.23 0.02
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harvesting with combine-harvest came to be
only 0.02 quintal per farm in the district, while
the same was 0.07 quintal in Kathua block. The
losses due to combine-harvest were 0.70
quintal per farm on the selected large farms in
Kathua block.
Per acre harvesting losses of paddy

Singh and Sidhu (2002) brought out the
harvesting loss to paddy was 18.70 kg per acre
with sickle and 6.67 kg per acre with combine
harvest in Punjab.The per acre loss while
harvesting the paddy with sickle worked out
to be 21.07 kg per acre, on an average farm, in
the district (Table 4). While comparing the
losses per acre with different categories of the
farmers, it turned to be highest for large
category (22.53 kg) followed by medium  (20.23
kg) and small category (18.40 kg) respectively.

harvest-combine turned out to be 6.25 kg per
acre as compared to 22.71 kg per acre with
sickle. It has been found that none of the
sample farmers of Hiranagar and Bernoti  block
harvested their crop with harvest-combine. It
may be due to small land holdings and non
availability of combines during the peak
harvesting season.
Per farm threshing losses of paddy

The study brought out per farm threshing
loss was 0.28 kg whereas it was 0.18, 0.30 and
0.71 quintal in the  case of small, medium and
large farms of Kathua district (Table 5).The
overall quantity of grains left at the floor was
0.12 quintal per farm whereas the grains passed
into the straw was 0.16 quintal per farm.

 The block wise analysis indicated that per
acre loss with sickle in Hiranagar block worked
out to be 20.91 kg as compared to Kathua block
(22.71 kg) and Bernoti block (20.58 kg)
respectively. The study found that none of
the small and medium farmer harvested their
crop with harvest-combine. Only the large
farmers in Kathua block utilised the facility of
combine-harvest. On an average, loss by
combine harvest turned out to be 6.25 kg per
acre as compared to 21.07 kg per acre with
sickle. In Kathua block, on an average, loss by

The threshing loss at the small farm was
low as compared to the medium and large
farms. The block wise analysis revealed that
per farm threshing loss of paddy was higher in
the case of Kathua block (0.34 quintal) as
compared to 0.32 quintal for Bernoti block and
0.16 quintal for Hiranagar block. In all the three
blocks, the per farm loss with the large farms
was more as compared to small and medium
farms
Per acre threshing losses of paddy

The information about per acre threshing
loss of paddy is shown in Table 6. It was found

.

Table 4: Harvesting loss of paddy with sickle and
harvest combine with the selected farmers in
Kathua district, 2010-11

(Kgacre-1)
Particulars Small Medium Large Overall
Hiranagar block
Scattered ears 14.8 18.45 21.25 19.68
Shattering of grains 1.15 1.18 1.28 1.23
Total loss with sickle 15.95 19.63 22.53 20.91
Bernoti block
Scattered ears 17.47 18.25 20.15 19.27
Shattering of grains 1.23 1.28 1.34 1.3
Total loss with sickle 18.7 19.53 21.49 20.58
Kathua block
Scattered ears 19.3 20.25 22.15 20.33
Shattering of grains 1.25 1.3 1.45 1.39
Total loss with sickle 20.55 21.55 23.6 22.71
Combine - - 6.25 6.25

Table 5: Thres hing loss to paddy with the
selected farmers in Kathua district, 2010-2011

(qfarm-1)
Particulars Small Medium Large Overall
Hiranagar block
Left at the floor 0.04 0.09 0.2 0.07
Passed into straw 0.05 0.11 0.26 0.09
Total loss 0.09 0.2 0.46 0.16
Bernoti block
Left at the floor 0.1 0.15 0.36 0.14
Passed into straw 0.14 0.19 0.43 0.18
Total loss 0.24 0.34 0.79 0.32
Kathua block
Left at the floor 0.09 0.16 0.4 0.14
Passed into straw 0.12 0.2 0.48 0.2
Total loss 0.21 0.36 0.88 0.34
Overall
Left at the floor 0.08 0.13 0.32 0.12
Passed into straw 0.1 0.17 0.39 0.16
Total loss 0.18 0.3 0.71 0.28
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day context of food problem (Singla, 2000).
Another study conducted at PAU had revealed
that loose storage accounted for about 54
percent of the total farmers, bag storage was
done by about 34 per cent, metallic bins about
28 percent, the other structures accounted for
about 3 to 4 percent with the sample farmers
(Gill et al., 1984).

The results given in Table 7 indicated the
types of storage structure used by various
farmers during the year 2010-11 in Kathua
district. It is seen that food grain storage in
kohl was the most common followed by
bharola and metal bin. It was found that 90.00
percent of the total farmers used kohl for
storage of  paddy.

The threshing loss was about 10, 8 and 8
kg per acre with the selected farmers of
Hiranagar, Bernoti and Kathua blocks
respectively.
Storage structures

The loss to food grain during storage can
occur due to various types of storage
structures used by different farmers. Study
conducted observed that the post-harvest
losses relating to handling and storage did
not receive the much needed attention. In our
country, the major part of the food grain is
stored by the farming community for their own
consumption, seed and payment to labour in
kind or for deferred sale. Both quantitative and
qualitative losses occur to the stored food
grain due to various factors like physical
(temperature and moisture), biological
(insects, microorganism, rodents, birds mites),
chemical breakdown of produce and also
pesticides and engineering factors.

\It is estimated that 10 percent of the
foodgrain is lost due to conventional means
of storage at the farm level. Therefore proper
storage of foodgrain is important in the present

Table 6: Thres hing loss to paddy with the
selected farmers in Kathua district, 2010-11

(Kgacre -1)
Particulars Small Medium Large Overall
Hiranagar block
Left at the floor 4.6 4.5 4.71 4.52
Passed into straw 5.75 5.5 6.12 5.81
Total loss 10.35 10 10.83 10.33
Bernoti block
Left at the floor 4.61 2.65 3.27 3.41
Passed into straw 6.45 3.35 3.91 4.39
Total loss 11.06 6 7.18 7.8
Kathua block
Left at the floor 4.35 2.82 3.2 3.34
Passed into straw 5.8 3.52 3.84 4.77
Total loss 10.15 6.34 7.04 8.11
Overall
Left at the floor 4.68 2.93 3.46 3.66
Passed into straw 5.85 3.83 4.22 4.88
Total loss 10.53 6.76 7.68 8.54

Table 7: Storage structures  used by the selected
farmers in Kathua district, 2010-11

(Percent)
Storage structure Small

(n1=24)
Medium
(n2=10)

Large
(n3=4)

Overall
(n4=40)

Hiranagar block
Metal bin 20.83 25.00 25.00 22.50
Gunny bags 8.33 41.67 25.00 20.00
Bharola 12.50 33.33 50.00 22.50
Kohl 79.17 83.33 100.00 82.50
Bernoti block
Metal bin 25.00 33.00 50.00 30.00
Gunny bags 12.50 16.67 50.00 17.50
Bharola 20.83 50.00 25.00 30.00
Kohl 87.50 91.67 75.00 87.50
Kathua block
Metal bin 165.67 16.68 50.00 20.00
Gunny bags 8.33 33.33 25.00 17.50
Bharola 20.83 25.00 25.00 22.50
Kohl 24.00 12.00 100.00 40.00
Overall
Metal bin 20.83 25.00 41.66 24.17
Gunny bags 9.72 30.55 33.33 18.33
Bharola 18.05 36.11 41.67 25.83
Kohl 88.89 91.66 91.66 90.00
Total number of farmers 72 36 12 120
Figures in parenthesis indicate percentage to total number of farmers
The total of percentage may be more than 100 because one farmer used
more than one storage structure.

This was followed by bharola which was
used by 25.83 percent, metal bin by 24.17
percent and gunny bags by 22 18.33 percent
of the farmers. Farm size wise analysis showed
that the kohl was used by 88.89, 91.66 and
91.66 percent of small, medium and large

that overall threshing loss of paddy was about
9 kg per acre with the selected farmers. It was
about 11, 7 and 8 kg per acre with the small,
medium and large farmers respectively.
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farmers respectively. The block wise analysis
showed that as high as 82.50 per cent of the
selected farmers in Hiranagar block used kohl
as the storage device while the corresponding
figures for Bernoti and Kathua block were
87.50 and 40.00 per cent respectively. Bharola
and metal bin were used by an equal number
of farmers in Hiranagar and Bernoti block. The
use of bharola was 22.50 per cent in Hiranagar
and 30.00 per cent in Bernoti block. The
bharola was used by 22.50 per cent and metal
bin by 20 per cent of the farmers in Kathua
block. Therefore, kohl was the most commonly
used storage structure for paddy in Kathua
district.
Marketed surplus of paddy

The data given in Table 8 contains the
information about marketed surplus of paddy
during the year 2010-2011. A very small
quantity of paddy was kept by the farmers for

Tablle 8: Marketed surplus of paddy with the
selected farmers in Kathua district, 2010-11

(Percent of production)
Particulars Small Medium Large Overall

Hiranagar block
Production (q) 10.57 26.48 58.82 20.17
Family consumption 0.45 2.15 1.22 2.53
Seed 0.66 0.6 0.58 0.59
Miscelaneous 0.95 0.68 0.54 0.74
Total consumption 5.87 3.44 2.35 3.87
Marketed surplus 94.13 96.56 97.65 96.13
Bernoti block
Production (q) 26.47 74.56 150.92 53.34
Family consumption 1.96 0.86 0.52 1.08
Seed 0.64 0.6 0.58 0.62
Miscelaneous 0.46 0.27 0.23 0.32
Total consumption 3.06 1.73 1.33 2.02
Marketed surplus 96.94 98.27 98.67 97.98
Kathua block
Production (q) 25.88 76.09 330.6 71.42
Family consumption 2.32 0.95 0.25 0.92
Seed 0.58 0.55 0.51 0.53
Miscelaneous 0.311 0.16 0.07 0.15
Total consumption 3.21 1.66 0.83 1.66
Marketed surplus 96.79 98.34 99.17 98.4
Overall
Production (q) 20.97 59.04 180.11 48.31
Family consumption 2.53 1.1 0.43 1.22
Seed 0.62 0.58 0.53 0.56
Miscelaneous 0.48 0.28 0.17 0.29
Total consumption 3.62 1.96 1.13 2.07
Marketed surplus 96.38 98.04 98.87 97.93

family consumption because rice is not the
staple food of Kathua district. Further, their
rice requirements are also less in comparison
to wheat. The analysis showed that the
marketed surplus of paddy was 97.93 percentof
the production per farm in the district. The farm
category wise analysis indicated that small
farmers had 96.38 per cent as marketed surplus
of paddy, medium farmers about 98.04 per cent
and large farmers about 98.87 per cent. This is
due to higher production with the large farmer
and medium farmers. As the production
increases, marketed surplus also increases and
vice-versa.

A similar trend was followed for Hiranagar,
Bernoti and Kathua block. The marketed
surplus of paddy was 96.13 percent in
Hiranagar block, 97.98 percent in Bernoti block
and 98.40 percent in Kathua block. In Hiranagar
block the production of paddy was much lower
than that in Bernoti and Kathua block. The
marketed surplus was in direct relationship
with the farm size as the production increases
with the farm size.
Storage losses to paddy

The data presented in Table  9 indicated
the storage loss to paddy during the year 2010-
11. The study brought out that each farming
family in the sample stored 59 kg of paddy for
family consumption and 27 kg for seed
purpose. A farmer falling in small category
stored 53 kg for family consumption and 13 kg
for seed purpose. The corresponding figure
for medium catgory were 65 and 34 kg while
for the large category, these were 77 and 96 kg
respectively. On an average, per holding loss
to paddy stored for family consumption turned
to be 1.10 kg and for seed purpose 0.42 kg.

The loss as percentage to the total quantity
stored for family consumption in the case of
paddy turned to be 1.86 percent, while for seed
the loss was worked out to be 1.55 per cent.
The major cause of storage loss to paddy were
almost similar to wheat. The block wise analysis
revealed that per holding loss to paddy stored
for home consumption turned to be 1.27 kg
and for seed purpose 0.58 kg in Kathua block.
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The corresponding figure for Bernoti block
were 1.10 and 0.51 kg while, for Hirangar block,
these were 0.94 and 0.17 kg,  respectively. The
storage loss to paddy was marginally higher
in Kathua block as compared to Hiranagar
block and Bernoti block.
MARKETING LOSSES TO PADDY

Large arrivals in the peak season causes
congestion in the market yard and result in
admixtures, pilferage and wastage. Handling
becomes difficult and daily bidding cannot be
completed in some cases (Singh and Mann,
2000). The data given in the Table 10 indicated
the quantity of paddy sold by the selected
farmers and losses in the market during the
year 2010-11. On an average, each farmer sold
47.31 quintal of paddy. The small farmer sold
20.21 quintal, medium farmers 57.88 quintal and
large farmers 178.08 quintal. The total
marketing loss suffered by each selected
farmer turned to be 17 kg. Loss as percentage
to the quantity sold worked out to be 0.36 per

Table 9: Per holding storage loss to paddy with the selected farmers in Kathua district,
2010-2011

(kg)
Farm
category

Quantity stored for Loss to the produced stored
for

Loss as percentage to the grain
stored for

Family
consumption

Seed Family
consumption

Seed Family
consumption

Seed

Hiranagar block
Small 45 7 0.92 0.11 2.04 1.6
Medium 57 16 0.99 0.23 1.74 1.41
Large 72 34 1.27 0.45 1.76 1.33
Average 51 12 0.94 0.17 1.85 1.45
Bernoti block
Small 52 17 1.09 0.28 2.1 1.7
Medium 64 45 1.17 0.67 1.82 1.48
Large 78 88 1.39 1.27 1.79 1.44
Average 58 33 1.1 0.51 1.9 1.54
Kathua block
Small 60 15 1.27 0.26 2.12 1.72
Medium 72 42 1.33 0.63 1.85 1.5
Large 82 167 1.48 2.44 1.81 1.46
Average 66 37 1.27 0.58 1.93 1.56
Overall
Small 53 13 1.09 0.22 2.06 1.69
Medium 65 34 1.17 0.51 1.8 1.5
Large 77 96 1.38 1.39 1.79 1.45
Average 59 27 1.1 0.42 1.86 1.55

cent and this was the lowest with the small
farmers (0.33 per cent). For medium farmers, it
was 0.34 per cent and the highest with the large
farmer (0.38 per cent). As in the case of wheat,
the large holdings suffered higher losses in
the market for paddy crop.

The blockwise analysis revealed that in
Kathua block, the small, medium and large
categories of the farmer sold 25.05, 74.83 and
327.87 quintals of paddy respectively. While
in Bernoti block, these sample farmers sold
about 25.66, 73.27, and 148.92 quintals paddy,
respectively. The corresponding figure for
Hiranagar block was 9.95, 25.57 and 57.44
quintals of paddy, respectively. On an average,
in Kathua block each sample farmer sold about
70.28 quintals of paddy as compared to Bernoti
and Hiranagar block where each farmer sold
52.66 and 19.39 quintals, respectively. The
study indicated that the marketing loss was 25
kg that is, 0.36 per cent of paddy sold by
Kathua block farmers were lost in the market.
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The corresponding figures for Bernoti and
Hiranagar block was 19 kg (0.36 per cent) and
7 kg (0.35 per cent). As in case of wheat, higher
losses were incurred by the farmers of Kathua
block as compared to the farmers of Bernoti
and Hiranagar block. The marketing loss in the
case of paddy was lower as compared to other
crops.
CONCLUSIONS

The result of the study showed that the
harvesting loss with sickle was 21.07 kg per
acre with the selected farmers whereas this
figure was 6.25 kg per acre with combine-
harvest.  A comparison of harvesting loss by
sickle and combine revealed that the loss was
higher in the case of sickle harvesting. The
study showed that the per farm threshing loss
of paddy was 0.28 quintal whereas it was 0.18,
0.30 and 0.71 quintal for small, medium and
large farms of Kathua district. The threshing
loss at the small farm was low as compared to
the medium and large farms. The block wise

analysis revealed that per farm threshing loss
of paddy was higher in the case of Kathua
block, that is 0.34 quintal as compared to 0.32
quintal for Bernoti block and 0.16 quintal for
Hiranagar block. Overall, the threshing loss of
paddy was about 9 kg per acre with the selected
farmers of Kathua district.  Storage of  paddy
in kohl was the most common followed by
bharola and metal bin. The farm size analysis
showed that kohl was used by about 89, 92
and 92 percent of small, medium and large farms
respectively. The study showed that loss per
holding to paddy stored for family
consumption turned to be 1.10 kg and for seed
purpose 0.42 kg. The loss as percentage to
quantity stored for family consumption in case
of paddy turned to be 1.86 per cent, while for
seed, the loss was worked out to be 1.55
percent. The study showed that each selected
farmer sold 47.31 quintals of paddy and
marketing loss was 0.36 per cent of the
quantity sold. This loss was higher in percent
term for large farmers as compared to medium
and small farmers.
POLICY IMPLICATION AND
SUGGESTIONS

Jammu and Kashmir is a deficit state in food
grains and the requirements of the state are
fulfilled by the surplus states like Punjab,
Haryana etc. The losses to the food grains are
a matter of concern in developing country like
India where about 27.5 percent of the
population live below poverty line.

There is no doubt that loss to  paddy at
the farm level cannot be brought at zero level
under any circumstances. However the
following suggestions will help in reducing the
quantity of loss at the farm level to wheat and
paddy crops.
i) The extension agencies may advice the

farmers to harvest their cereal crops like
paddy at appropriate time.

ii) At present, the threshers used by the
farmers are not of ISI standards in most of
the cases. It is suggested that threshers
of high quality may be used by the farmers
for threshing of paddy.

Table 10: Pe r holding los s to paddy
suffered by the  se lected farmers during
sale  in the market, 2010-2011

(Quintals)
 Farm
category

M arketed
surplus

M arketing
loss

Percentage
of marketed
surplus lost

Hiranagar block
Small 9.95 0.03 0.33
Medium 25.57 0.09 0.36
Large 57.44 0.23 0.4
Average 19.39 0.07 0.35
Bernoti block
Small 25.66 0.09 0.35
Medium 73.27 0.23 0.32
Large 148.92 0.55 0.37
Average 52.66 0.19 0.36
Kathua block
Small 25.05 0.08 0.3
Medium 74.83 0.26 0.35
Large 327.87 1.28 0.39
Average 70.28 0.25 0.36
Overall
Small 20.21 0.07 0.33
Medium 57.88 0.2 0.34

Large 178.08 0.68 0.38
Average 47.31 0.17 0.36
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iii) The farmers may be advised to use metal
bins for storage of foodgrain like paddy
because it is the most safe method of
storage. Proper chemical treatment may
also be provided to the grains during
storage. The grains may be dried in the
sun for 3-4 days before storage

iv) The auction platforms may be made pucca
with cement flooring in the grain markets
in Jammu and Kashmir. Cover sheds may
also be built in the grain market.

v) The Agricultural Produce Market Act
(APMC) has not been passed by the
legislature so far. With the enactment of
the APMC Act, the modern market
infrastructure can be built because more
financial resources will be available for the
development of markets. Such a measure
will reduce marketing losses.
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ABSTRACT

Women empowerment refers to the process by which women acquire due
recognition at par with men, to participate in the development process of
the society through the political institutions as a partner with human dignity.
Of late, one of the major instruments of delivering recognition and power of
decision making to the population in general and women in particular has
been the emergence of Panchayati Raj Institutions. In this paper an attempt
has been made to examine the impact of 33 percent reservation in local
body elections on empowerment of rural women in Kashmir. The paper is
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aspect which reviews a number of existing documents on women and
panchayat raj. The second part of the paper discusses the empirical findings
like the electoral process, socio-economic back ground of the women leaders,
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INTRODUCTION
Women have contributed to civilization as

equals and in proportion of their numbers in
all walks of life across time and space.
However, their socio-economic and political
positioning with respect to the male
counterparts has always been a matter of
debate and concern. Leaving aside certain
exceptions women have all along been on the
receiving end throughout the timeline. It was
after the Industrial Revolution that the socio-
economic structure across societies got re-
defined and the wave for due recognition for

the contribution of the fairer sex to human
civilization took ground. The result was the
emergence of what is now referred to as
Women Empowerment. Women’s
empowerment is as such a new phrase in the
vocabulary of gender literature. The phrase is
used in two broad senses that is, general and
specific. In a general sense, it refers to
empowering women to be self-dependent by
providing them access to all the freedoms and
opportunities, which they were denied in the
past only because of being “women”. In a
specific sense, women empowerment refers to
enhancing their position in the power structure
of the society.
CONCEPTUAL FRAMEWORK

Although, the concept of empowerment
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has been used since the 1960s yet there is no
consensus on its definition. The different
definitions range between defining it as a
largely individual process of taking control of
and responsibility for one’s life and situation
to a political process of granting human rights
and social justice to disadvantaged groups of
people. Above all, empowerment is a result of
participation in decision-making. Women
empowerment refers to the process by which
women acquire due recognition on par with
men to participate in the development process
of the society through the political institutions
as a partner with human dignity.

In recognition of the importance of
establishing gender equality around the world,
the United Nations Development Fund for
Women (UNIFEM) was established as a
separate fund within the United Nations
Development Program (UNDP) in 1984. At that
time, the General Assembly instructed it to
“ensure women’s involvement with
mainstream activities.”The Platform of  Action
resulting from the 1995 Beijing World
Conference on Women expanded this concept,
calling it “gender mainstreaming” that is, the
application of gender perspectives to all legal
and social norms and standards, to all policy
development, research, advocacy,
development, implementation and monitoring-
as a mandate for all member states.

In this way, the gender factor is no longer
to be only a supplement to development but
central to the practice of development. As a
result of the Beijing Conference and the many
years of work leading up to it more than 100
countries announced new initiatives to
improve the status of women. In 2000, the
follow-up Beijing +5 Conference further
strengthened the application of the
mainstreaming concept, and used it to highlight
the need for more progress in reaching equality
worldwide. Further, the Human Development
Report 1995, stresses that empowerment is
about participation. People must participate
fully in the decisions and processes that shape
their lives. Development must be by people,

not only for them. Investing in women’s
capabilities and empowering them to exercise
their choices is not only valuable but also the
surest way to contribute to economic growth
and overall development.
Gender and Constitutional Mandate

In the evolved contemporary Indian
society, the principle of gender equality is
enshrined in the Constitution in its preamble,
fundamental rights, fundamental duties and
directive principles. The Constitution not only
grants equality to women but also empowers
the state to adopt measures, to deliver it.
Within the framework of democratic polity,
Indian law, developmental policies, plans and
programmes are aimed at women’s
advancement in different spheres. India has
also ratified various international conventions
to secure rights of women. The women’s
movement and a widespread network of Non-
Government Organisations (NGOs) having
strong grass-root presence and deep insight
into women’s concerns have contributed in
inspiring initiatives for the empowerment of
women. Women today are trying to
understand their position in the society.
Women have become increasingly aware of
gender inequalities in every sphere of life and
are seeking ways to fight them.

Of late, one of the major instruments of
delivering recognition and power of decision
making to the population in general and women
in particular has been the emergence of
Panchayati Raj Institutions. Indian village was
since time immemorial a republic with the
Panchayats as its law making and
disseminating authority. However, over the
period of time and more markedly with the
British intervention in the Indian village
administration, the character of not only the
village republic but the entire village
administrative setup underwent huge
distortions. At the time of independence,
revival of the village economy and polity
assumed paramount importance and the
solution was to be located in no other
institution but Panchayat Raj Institutions
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(PRIs). With certain committees and
commissions1 setup for  the purpose, a
watershed was reached with the enactment of
the 73rd Amendment to the Constitution in 1992.
This amendment made statutory provisions for
the establishment, empowerment and
functioning of Panchayati Raj Institutions.
One of the main salient features of this
amendment is that there should be reservation
of seats for Scheduled Castes/ Scheduled
Tribes in Panchayats, in proportion to their
population, and for women in Panchayats up
to one-third of the contested seats.
PRIs and Women in Jammu and Kashmir

The women of Jammu and Kashmir have
been much more unfortunate than their
counterparts elsewhere on account of
multitude of issues which indeed are beyond
the scope of this study but have a bearing on
it while we study women participation in PRIs
in the state of Jammu and Kashmir. In the
context of rural society of Kashmir women
empowerment can be described as an
awareness of gendered power structures. It is
essential that women in our part of the world
develop awareness of forces and structures
viz value systems, (social taboos and
orthodoxy) legal frameworks, (discriminations
) militarized  civilian space, etc. having impact
on their creative potential.

Women have the power or capacity to
regulate their day-to-day lives in the social,
political and economic terms, a power which
enables them to move from the periphery to
the centre stage. Achieving gender equality,
however, is a grindingly slow process, since it
challenges one of the most deeply entrenched
of all human attitudes. Despite the intense
efforts of many agencies and organizations,
and numerous inspiring successes, the picture
is still disheartening, as it takes far more than
changes in law or stated policy to change
practices in the home, community and in the
decision-making environment.Noteworthy is
the fact that the state of Jammu and Kashmir

got The Jammu and Kashmor Panchayati Raj
Act enacted as early as 11th July, 1989 vide Act
No. IX of 1989. The preamble of the act reads
and defines the act as “An  act  to  provide  for
the Constitution of Halqa Panchayats, Block
Development  Councils  and  the  District
Planning  and Development Boards and
matters  connected  therewith”2. It further
mentions that, Whereas it is expedient to
promote and develop Panchayati Raj in the
State as an instrument of vigorous Local Self
Government to secure the effective
participation of the people in the decision
making process and for  over-seeing
implementation of developmental programmes.

As far  as reservation and women
participation in these institutions is concerned
the act in Amendment of  Section 4, Sub-
section (3) of the Jammu and Kashmir
Panchayati Raj Act, 1989 (therein- referred to
as the Principal Act) reads among other
provisos, the following:

 Provided that the panch seats shall be
reserved for: (a) The Scheduled Castes and
(b) The Scheduled Tribes. In every Halqa
Panchayat and the number of panch seats so
reserved shall bear, as nearly as may be, the
same proportion to  the  total   number of panch
seats  to be  filled by direct election in that
Panchayat as the population of Scheduled
Castes in that Panchayat area or of the
Scheduled Tribe in that Panchayat area bears
to the total population in that area and such
panch seats may be allotted by rotation to
different constituencies in a Halqa Panchayat
in such manner and by such authority as may
be prescribed Provided further that: (a) not less
than one-third of the  total number of panch
seats reserved under above proviso shall be
reserved for  women belonging to the
Scheduled Castes or, as the case may be, the
Scheduled Tribes. (b) not less than one-third
(including the number of panch seats reserved

 2Government of Jammu and kashmir Panchayati
Raj  Act,  1989 And Panchayati  Raj  Rules,  1996
(Amended  up  to  April,  2011 ) Rural Development
Department, Jammu  and Kashmir

1 The Balwant Rai Mehta Committee Report (1957),
Ashok Mehta Committee Report (1978).
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for women belonging to Scheduled Castes and
the Scheduled Tribes) of the total number of
seats to be filled by direct election in every
Panchayat shall be reserved for women and
such seats may be allotted by rotation to
different constituencies in a Panchayat by
such authority and in such manner as may be
prescribed:

As provided by Section 4 Sub-section 3 of
the Act not less than one-third of the total
number of seats to be filled by direct election
in every Panchayat shall be reserved for
women and such seats may be allotted by
rotation to different constituencies in a
Panchayat by such authority and in such
manner as may be prescribed: since the act
provides for women reservation and in the
backdrop of the fact that elections to PRIs in
JK have taken place this year only, it is an
opportune time to assess the position and
participation of women in the referred election.

The J&K state is holding a unique
constitutional position in the Indian union. It
enjoys autonomy and many laws made by the
parliament of India do not apply to the state.
However the state can formulate laws modelled
along the lines of central legislation. The 73rd

Amendment dealing with panchayat raj is a
case in point. However, the 1989 Panchayat
Act in the state has not prevented it in
accepting new changes and the panchayat
institution is undergoing change and
transformation as per requirements of new
governance agenda.
Objectives of the study

The present study was carried out with the
following objectives:
i. to study what accounts for  the

participation and election of women to
PRIs in Jammu and Kashmir, reservation
or any other factor?

ii. to examine the actual nature of women
representation,

iii. to study the socio-economic  and political
profile the women who participated at the
grass root level and

iv. to examine the impact of reservation on

empowerment of rural women.
 METHODOLOGY

The study was based both on primary and
secondary sources of data. The major sources
of secondary data are official handouts/reports
/data compiled by the Chief Electoral Officer
of the State and Rural Development
Department, Government of Jammu and
Kashmir. To get a feel of the situation at ground
a primary survey was carried out in District
Kupwara. This district has 21 panchayat
halqas. There are 2694 panchayat members in
total out of which 937 are women (Table 1). To
begin with three panchayat halqas/blocks
(Kupwara with 153 women panches, Langate
with 135 women panches and Kralpora 105
women panches were selected through
purposive sampling to give due coverage to
semi urban, rural and tribal area of the district.
Out of total of 393 women panches in above
mentioned three panchayat halqas/blocks  a
total of 90 (23% sample ) that is, 30 elected
women members from each block were
selected through simple random sampling
technique. A well structured schedule was
framed to get information in accordance to the
objectives mentioned above. The survey was
carried out in December 2012.
DATA  AND ITS  ANALYSIS

Out of 4,128 Sarpanch posts in the 22
districts of the state, only 29 women managed
to win the elections with a dismal success rate
of less than one percent (0.70 %).

According to the data compiled by the
Chief Electoral Officer of the state, there was
no woman Sarpanch in 10 of the 22 districts as
male candidates have won the elections for all
the posts in these districts. Although, there
was no scientific evidence, the data also
corroborates to some extent the preference for
males over females in Kashmir Valley as shown
in the Census 2011.  Out of the 10 districts in
the Valley, eight districts do not have a single
woman Sarpanch. Baramulla in north Kashmir
and  Anantnag and Shopian in south Kashmir
have been the saving grace but the three
districts have elected just four women as



369

Table 1: Overview of women participation in J&K, 2011
Name of
District

No. of Panchayat
Halqas/Sarpanch
Constituencies

Candidates Elected No. of Panch
Constituencies/

Wards

Candidates Elected

Male Fenmale Total Male Fenmale Total
Kupwara 356 355 0 355 2716 1757 937 2694
Baramulla 365 348 2 350 2906 1638 714 2352
Srinagar 10 10 0 10 79 53 25 78
Budgam 283 282 0 282 2155 1422 686 2108
Pulwama 186 166 0 166 1350 623 218 841
Anantnag 297 296 1 297 2054 1364 673 2037
Leh 93 93 0 93 604 389 199 588
Kargil 95 95 0 95 659 452 204 656
Doda 231 230 1 231 1424 931 489 1420
Udhampur 204 199 5 204 1544 995 548 1543
Kathua 244 240 4 244 1644 1080 562 1642
Jammu 296 293 2 295 2160 1407 746 2153
Rajouri 295 284 5 289 2026 1282 690 1972
Poonch 189 185 4 189 1540 1013 524 1537
Bandipore 114 114 0 114 869 577 288 865
Ganderbal 103 103 0 103 744 492 227 719
Shopian 103 102 1 103 763 443 177 620
Kulgam 159 158 0 158 1060 716 324 1040
Ramban 124 123 1 124 832 539 292 831
Kishtwar 134 134 0 134 838 549 287 836
Reasi 147 144 2 146 1014 638 354 992
Samba 100 99 1 100 726 464 260 724
Grand Total 4128 4053 29 4082 29707 18824 9424 28248

Sarpanch out of 453 posts. Surprisingly, Leh
and Kargil, the two districts of the state where
women are considered to be far more assertive
than their counterparts in other districts, have
also failed to elect a single woman as Sarpanch.
The only district in Jammu division, not to elect
any woman as Sarpanch is Kishtwar. The

coincidence cannot be lost as the newly-
carved out district shares strong cultural
relations with Kashmir Valley. The remaining
nine distr icts of Jammu region have
representation of women as Sarpanch but
again the percentage of winners is negligible.
(Table 1)

Of the 90 women who were interviewed
66.67 percent fall in the age of 35-45 years; all
were  housewives; 39 percent were  illiterate.
The main source of income reported by more
than 80 percent of  women was their husband’s
occupation (Table 2).

All women interviewed complained about
the burden of their political participation in
addition to running the household and working
full time to support the family. This means that
others members of the family including

husbands need to take more responsibility for
the household chorus and looking after
children. Women could participate in local
political bodies only if their husbands agree
to cooperate. It was reop[rted that none of  the
woman could perform the duties of a panch
without support of her husband (Similar results
were reported by Staffin et al. (2011) in Tamil
Nadu). In most of the cases women are the
proxy candidates of their husband’s who
exercise power and responsibility on their
behalf.
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Table 3: Response on political and social
issues by sample women panches
Particulars Frequency

Response
Percent

Motivation for standing in election
Personl   Power 18 20
Income support opportunity 12 13.33
Community Development/
Social service

60 66.67

Understanding of community issues/Goals
Poverty allevation 14 15.56
Infrastructure development 55 61.11
Corruption in Government
Functioning

21 23.33

Self Introspection
Feels Can do it 35 38.89
Cannot do it 5 5.56
Need help of male
counterparts to deliver

50 55.55

Source: Field survey

Table 4:  Change in s ocial s tatus and
training programmes attended as on 30th of
November, 2012
Particulars Frequency

(n=90)
Percent

Change in social status
Huge 9 10
To some extent 75 83.33
No change 0 0
Can not say 6 6.67
Training Programmes attended
None 80 88.89
1 – 3 10 11.11
3 and above 0 0
Source: Field survey

Political Participation
During our field survey out of  90 women

who were  asked  that what made them to stand
for elections, 67 percent said, they want to work
for community development, that is, building
infra-structure; provision of safe drinking
water and helping women to get benefits from
various anti-poverty schemes. The rest 33
percent want to enjoy power and earn income.
These women could easily identify the socio-
economic problems of their  respective
panchayats as 76.67 percent of them reported
prevalence of poverty and under provision of
infrastructural facilities as the major problems
of the village community. However, so far as
the delivery system is concerned 55 perrcent
feel they were not sufficiently trained or
capable to deal with developmental issues and
need help/support of male counterparts or male
members of their families (Table 3). There was
a strong belief that the aim of the political
parties in bringing women into Panchayats
does not extend towards promoting their
participation or leadership development. The
structural constraints that women face in
governance (from family and politics) and their
relative inexperience in politics compared to
male representatives make it unlikely that
women will be able to take on entrenched

patriarchal power directly, even when they may
see the need to do so, especially  when male
representatives see their interests in keeping
entrenched structures in place. Thus, there is
a need of regular training/workshops/
orientations and capacity building
programmes to build confidence and develop
leadership qualities among women
representatives. But so far not much has been
done on this count. It was noticed that 89
percent of women have neither received any
training so far nor are aware about the fact
that they need training to be true
representatives  (Table 4).

Table 2:  Demographic profile of sample
women panches in Kashmir
Particulars Number Percent
Age group
25-35 11 12.22
36-45 60 66.67
46-60 15 16.67
60 & above 4 4.44
Occupation
House Wife 90 100
Self Employment 0 0
Others 0 0
Educational Qualification
Illiterate 35 38.89
Under Matric 30 33.33
Matric 12 13.33
10 + 2 13 14.44
Graduate 0
Source: Field survey
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Table 5:  Support and influence
Particulars Number

(n=90)
Percent

Family support
Full 70 77.77
Some 20 22.22
No support at all 0 0
Influence on decision making
Family 50 55.56
Male Panch members 26 28.89
None 14 15.55
Degree of Influence
Full 40 44.44
To Some extent 45 50
Not at all 5 5.56
Source: Field survey

The results regarding gender perception
revealed that all panches were of the opinion
that they have been terribly disempowered.
Their participation in panchayat was still not
accepted by large section of society. It was
just tolerated because of reservation but not
accepted. With respect to the impact of PRIs
on the change in social status of the women is
concerned, the results are encouraging. It was
found that 93.33 percent of the women reported
a positive change in their own social status,
as they now enjoyed some sense of belonging
to and prestige in the social fabric (Table 4).
However, the variable under consideration is
purely subjective as such it remains as a
promising area of future research as to what
extent a social change can be expected from
the election of women to PRIs.
Decision making process: Role of family

It was reported by 77.77 percent of ther
respondents that they had full family support
for their political endeavours. However, this
was not at all surprising once responses for
influence on decision making and the degree
of influence were recorded.

It was reported by 55.56 percent of the
family influence on decision making with the
degree of influence recorded at 44.44 (full
influence) and 50.00 (to some extent), the total
being 94.44. Even within the panchayat, women
are not the un-influenced decision makers
(Table 5).

CONCLUSIONS
The findings revealed that with 66.67

percent of the respondents falling in the age
of  35-45 years, we could get a feel of fairly
young women joining the ranks of grass root
politics. However, an illetracy  ratio of 39
percent for the sample was a concern. On the
motivation to be in the political fray, 67 percent
reported community development and 76.67
percent  reported prevalence of poverty and
under provision of infrastructural facilities as
the major problems of the village community.
These findings were encouraging and
promising as far as the prevalence of critical
ability of the women panchs is concerned. Lack
of training (reported by 55 percent  of the
respondents) is a concern that needs to be
addressed for vibrance of grass root polity in
general and among women panches in
particular. Panchayat elections have delivered
a positive change in women’s social status.
With 78 percent of the sampled respondents
reporting full family support for their political
endeavours some insight into the dynamism
social are provided. However, this family
support is coming at a huge cost of decision
influence. It was found that 55.56 percent
respondents reported family influence on
decision making with the degree of influence
recorded at 44.44 (full influence) and 50.00 (to
some extent), the total being 94.44. this area of
influenced decisions within the panchayat
system can be detrimental to the very concept
of empowering women through panchayat raj.

However, integrating the above discussion
within the general socio-political sphere of the
state of Jammu and Kashmir certain
generalisations can safely be established.
Firstly, these elections assumed huge local and
national importance and women participation
added a critical dimension to it. The Panchayat
elections were held in a state which saw
violence and decline of both social and
political institutions. The women are at the
receiving end as many reports documented the
impact of violence on women and her
placement in the society. Secondly, the
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elections were held at a time when the political
discourse dominated issues of devolution,
autonomy and self rule in the state as means
of conflict resolution. Violence saw many
political workers being killed as they
participated in election to the state legislature
in 1996, 2002 and 2008.Though, the elections
to the panchayat were held on non party basis
yet political parties cleverly fielded proxy
candidates to control Panchayati Raj
Institutions.

The women participation and reservation
though modelled on 73 rd Constitutional
Amendment to the Constitution of India found
consensual support across the political
spectrum. The women candidates for Panch
and Sarpanch were fielded and for the first time
women issues were agitated at the bottom
level. The number of women panches and
Sarpanches gives an impression about the
evolving women friendly and emancipating
panchayat politics in the state. It is premature
as yet to access the extent to which power and
privilege can be bestowed upon women
through PRIs. As not much powers have been
devolved to the Panchayats and only 0.70
percent women sarpanches getting elected is
an indicator of nature of politics at the gross
root level. The empirical evidence also
suggests that elected panches do not have
sufficient education and understanding of
working and functions of gross root
institutions. However, one cannot
underestimate the impact that women
participation in electoral process and their slow
entry in PRIs can have not only on politics but
also on governance and delivery mechanisms.
Many elected women do have an
understanding of women related problems and
expectedly can play an important role in
providing a gender perspective of gross root
planning and empowering initiatives for
women folk. The general society and more
importantly civil society actors need to help in
building up of capacities of elected women
panches. It is encouraging that many NGOs
and government institutions have started

conducting orientations and training courses
so that they understand their  role and
importance in the democratic set up. There is
evidence that many women happen to be the
proxies of their husbands and their extended
families. It was also found that many women
contested elections and got elected without
having much knowledge about the type of job
and the role they have to perform. Some of the
women have never had access to even primary
education, but all this is not unique to the state
of Jammu and Kashmir alone. In many states
in India where Panchayats have established
their positions as vibrant democratic bodies,
women role remained a matter of debate for all
the above reasons. Hopefully, with the
passage of time women in our state who
constitute a creative force will rise to the
occasion and stake their claim to the legitimate
exercise of power at bottom level. The national
debate on women empowerment and
reservation to the women in parliament and
state legislature will also shape the discourse
in our state. Women will learn through
periodical elections about the value of their
vote and voice providing democratic content
to politics. It is also expected that in future
political parties in our state will provide
necessary space to women in the party
apparatus which may in turn provide a level
playing field to women in our state. Already
many women have emerged on the political
landscape of the state and all this will open
social, cultural and political domains for larger
women assertions in the polity.
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TEMPERAMENT  AS  A  CORRELATE OF MORAL
VALUES  AMONG  CHILDREN OF  JOINT  AND

NUCLEAR  FAMILIES
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ABSTRACT

Conduct disorder usually develops during childhood and manifests itself
during an adolescence life. Individual psychological or behavioral risk
factors that may make offending more likely include impulsiveness or the
inability to delay gratification, aggression, empathy and restlessness that
denotes the temperamental characteristics of an individual. Therefore
present study provides a quantitative correlation between temperament
and moral values among children of joint and nuclear families. In joint
families truthfulness, honesty and resistance to cheating were significantly
positively correlated with all the dimensions of temperament but negatively
correlated with the dimension of energy. In nuclear families truthfulness
and resistance to stealing was positively and significantly correlated with
total temperament. Overall results indicate significant positive correlation
between temperament and moral values in joint and nuclear families
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INTRODUCTION
Adolescents begin committing antisocial

behavior before entering grade school and are
versatile in that, they engage in an array of
destructive behaviors, offend at exceedingly
high rates, and are less likely to quit committing
crime as they age (Delisi, 2006).The causes
behind such behavior is increasing difficult
temperament among children, inability to hold
temper, aggressive behavior, uncontrolled
emotions and low sociability and self
regulation and in extreme cases can also leads
to juvenile delinquency. Therefore, children
must be exposed to an environment that helps

develop high morality in children so that
children themselves become capable enough
to regulate their behavior. Family structure also
plays an imperative role in directing child’s
behavior in right direction through proper
guidance and supervision by elders. Children
having low parental supervision are much more
likely to offend (Graham and Bowling, 1995) as
seen in nuclear families in contrast to children
from joint families. Thus, moral values are a
great moderating variable for the development
of suitable temperament in children. In the
present day society the main reason why moral
values are declining is due to the fact that
children from their beginning years of
adolescents or in late childhood years lacks
these temperamental  aspects like sociability,
emotionality, attentively and rhythmicity that
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directly influence the aspects of morality like
dishonesty, stealing, cheating and lying.

Therefore, it can be inferred that child
rearing practices and family environment could
be responsible for the development of different
temperament in children and an effective match
between child rearing practices and child’s
temperament leading to favorable development
and psychological adjustment which ultimately
yields well balanced personality in children,
the future generation of every nation and that
inturn leads to the development of the human
race and if not may lead to risk of developing
psychological problems as well as depression
for example children high in impulsivity may
be at greater risk for developing conduct
problems (Liliana et al., 1998). The present
study have been designed with the objective
to assess the correlation between moral values
and temperament among rural children in
Punjab.
METHODOLOGY

The present study was undertaken in four
randomly selected villages of Jagraon block
of Ludhiana district in Punjab. From these
villages five co-educational government
schools were randomly selected to constitute
the sample. From each school a sample of 40
children in the age range of 10-12 years was
obtained based on the selected criteria such
as socio-economic structure and family type
(joint and nuclear). Therefore a total sample of
200 children was retrieved from the selected
locale belonging to punjabi origin and middle
socio-economic status.

For the assessment of temperament among
children Malhotras’ Temperament Schedule
(MTS) developed by Malhotra and  Malhotra
(1988) was used. A self structured personal
information sheet was also used to gather data
on the socio-personal characteristics of the
children namely age, class, parent’s
qualification and occupation. The assessment
of moral values was done by using Moral value
scale by Gupta and Singh (1998).

The children were assessed in different
dimensions of temperament that is sociability,

emotionality, attentivity, energy and
rhythmicity. Further, the sample were
categorized into three different levels of
temperament that is easy, slow to warm up and
difficult temperament.
 Levels of temperament as per score range

After scoring, the respondents were
categorized into following 3 levels of
temperament:

Levels of temperament Score Range
Easy temperament 150 and above
Slow to warm up temperament 149-85
Difficult temperament Below 85

The Moral Value Scale (MVS) designed by
Gupta and Singh (1971) was applied to assess
the different dimensions of  moral values   such
as truthfulness, honesty, resistance to stealing
and resistance to cheating. The scale consists
of two types of items, positive and negative.
All the positive items that were endorsed by
the subjects as ‘Yes’ and all negative items
that are endorsed by the subjects as ‘No’ were
given zero. Thus, higher score on this scale
indicate high moral value and low score
indicate low moral value.
Levels of moral values as per score range

Levels of moral values     Score Range
Very high 32 and above
High 31-22
Medium 21-16
Low 15-12
Very Low Below 12

The collected data were analyzed and
interpreted using appropriate statistical
techniques which included percentages, Chi-
Square and Karl Pearson Coefficient of
Correlation Test.
RESULTS AND DISCUSSION

The perusal of Table 1 revealed that the
distribution of total respondents in relation to
family type across various levels of moral
values. In joint families, high percentage of
respondents fall in the category of ‘very high’
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Table 1: Distribution of total respondents across
various levels of moral values  in relation to
family type

(Percent)
Levels of
moral Values

Joint Families
(n1=100)

Nuclear Families
(n2=100)

Very High 39.00 30.00
High 28.00 24.00
Medium 19.00 21.00
Low 9.00 14.00
Very Low 5.00 11.00
X 2 4.92NS

Table 2: Distribution of total respondents across
various levels of temperament in relation to
family type

(Percent)
Levels of
Temperament

Joint Families
(n1=100)

Nuclear Families
(n2=100)

Easy 27.00 8.00
Slow to warm up 67.00 72.00
Difficult 6.00 20.00
X 2 14.12*

(39 %) and ‘high’ (28 %) as compared to nuclear
families where 30 per cent respondents were
in ‘very high’ and 24 per cent in ‘high’ levels.
However, comparatively high number of
children from nuclear families displayed ‘low’
(14 %) and ‘very low’ (11 %) levels as compared
to children from joint families. Therefore, it can
be concluded from the results that though
there was a statistically non-significant
association of levels of moral values and family
type, but it was noticed that majority of
children from joint families displayed ‘very
high’ and ‘high’ levels of moral values and
more number of children from nuclear families
displayed ‘low’ and ‘very low’ moral values
which brings out the fact that children from
joint families are high in morality as compared
to nuclear families. The possible reason for
low morality in children of nuclear family could
be due to the fact that children in nuclear
families does not have proper guidance of
elders, mostly both the parents are working,
so these children stay lonely. These are the
situations which  force them to indulge in
activities that leads to the development of low
moral values in late childhood years. The
results were contradictory to the findings of
Sharma et al. (2010) who revealed that children
from nuclear family showed significantly more
altruistic behavior than the children from joint
family.

 It is ascertained from the Table 2 that there
is a significant association of family type with
levels of temperament (÷2 =14.12; p<0.05). The
results further revealed that majority of children

exhibit ‘slow to warm up’ temperament in
nuclear families (72%) comparatively higher in
number than in joint families (67%). Similarly,
in ‘easy’ temperament children of joint families
(27%) outnumber children of nuclear families
(8%) whereas, opposite trend was observed
in ‘difficult’ temperament with higher number
of children in nuclear families (20%) than joint
families (6%). It was found that ‘easy’
temperament was prevalent more in joint
families whereas ‘difficult’ temperament is
prevalent in nuclear families and nearly equal
number of ‘slow to warm up’ children in both
type of families. These findings are supported
by the findings of Barnett et al. (2010) who
reported that nuclear families put children at
temperamental risk than joint families and
underscore the relevance of moving beyond
the nuclear family to understand factors linked
to social adjustment during early childhood. 

The results presented in Table 3 depict the
correlation between various dimensions of
moral values and temperament in joint families.
The results revealed that all the dimensions of
moral values had a positive significant
correlation with total temperament except one
dimension that is  ‘resistance to stealing’ which
had a non-significant but positive correlation.
Dimension of ‘truthfulness’(r = 0.303; p < 0.05),
‘honesty’(r = 0.382; p < 0.05), and ‘resistance
to cheating’(r = 0.296; p < 0.05) was positively
correlated to  temperament which indicates that
in children of joint families infusion of
‘truthfulness’ and self regulation for stealing
and cheating leads to ‘easy’ temperament and
if not may leads to psychopathogenesis
through development of difficult temperament.
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Table 3: Correlation between moral values and temperament among respondents belonging to joint
families
Moral values Temperament

Sociability Emotionality Energy Attentivity Rhythmicity Total
Truthfulness 0.279** 0.430** -0.316** 0.272** 0.398** 0.303**

Honesty 0.321** 0.370** -0.118 0.327** 0.379** 0.382**

Resistance to stealing 0.106 0.224* -0.144 0.135** 0.129 0.121
Resistance to cheating 0.283** 0.271** -0.100 0.238** 0.241* 0.296**

Total 0.337** 0.439** -0.228* 0.331** 0.387** 0.375**

*P < .05%, **P< 0.01%

The matrix also explains the correlation
between moral values with dimensions of
temperament. The results indicated a positive
and significant correlation of ‘truthfulness’
with all the dimensions of temperament that is
‘sociability’(r = 0.279; p < 0.05), ‘emotionality’(r
= 0.430; p < 0.01),‘attentivity’ (r = 0.272; p <
0.01), ‘rhythmicity’ (r = 0.398; p < 0.01) but a
significantly negative correlation with
‘energy’(r = -0.316; p < 0.01). The inference
drawn from above results shows that if children
of joint families are given values of
‘truthfulness’ then this will enhance their
temperamental aspects of ‘sociability’,
‘emotionality’, ‘attentivity’ and ‘rhythmicity’
but has a negative effect on the domain of
‘energy’.

These results were in line with the findings
of Eisenberg (2000) who reported that children
high in negative emotionality show more
antisocial behavior than the ones high in
emotionality. Similarly ‘honesty’ and
‘resistance to cheating’ also had a significant
positive correlation with ‘sociability’(r = 0.312;
p < 0.01), ‘emotionality’(r = 0.372; p < 0.01),
‘attentivity’ (r = 0.327; p < 0.01) and
‘rhythmicity’ (r = 0.379; p < 0.01) and
insignificant but negative correlation with
‘energy’. In the case of ‘resistance to stealing’
which had a positive and significant
correlation with ‘emotionality’(r=0.224; p<0.05)
and ‘attentivity’ (r=0.135; p<0.05)  but non-
significant negative correlation with
‘energy’(r=0.375; p<0.05). ‘Resistance to
cheating’ and ‘resistance to stealing’ are the
domains of moral values that need self
regulation to temptation, these domains have

a positive correlation to ‘attentivity’ which also
needs self regulation. If a child lacks self
regulation then he would be more prone to
cheating, stealing and distractability. At the
overall level moral values also had a
significantly positive correlation with all the
dimensions of temperament except for ‘energy’
with negatively significant correlation. The
overall moral values had a significant positive
correlation with temperament. These findings
were in consonance with Tortura (2005) who
revealed that children in cohesive families have
high emotionality indulge less in bullying and
victimization. Therefore, in joint families
temperament is a positive correlate of moral
values in children of late childhood years.

The results presented in Table 4 illustrated
the correlation between various dimensions
of moral values and temperament of children
of nuclear families. ‘Truthfulness’ (r = 0.305; p
< 0.01) and ‘resistance to stealing’(r = 0.05; p <
0.01) was positively and significantly
correlated with total temperament. As far as
correlation between the dimensions of moral
values and dimensions of temperament was
concerned, dimension of ‘truthfulness’ had a
significant correlation with ‘sociability’(r =
0.345; p < 0.01), ‘emotionality’(r = 0.238; p <
0.01) but negatively and non significantly
correlated to ‘energy’, dimension of ‘honesty’
(r = 0.305; p < 0.01) was only significantly related
with emotional domain of temperament and non
significantly but negatively and non-
significantly correlated with ‘energy’.

It was noticed that ‘resistance to stealing’
had a significantly positive correlation with
‘sociability’, ‘emotionality’, ‘attentivity’ and
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Table4: Correlation between moral values and temperament of respondents belonging to nuclear
families
Moral values Temperament

Sociability Emotionality Energy Attentivity Rhythmicity Total
Truthfulness 0.345** 0.238* -0.005 0.059 -0.048 0.305**

Honesty 0.100 0.202* -0.018 0.060 0.022 0.172
Resistance to stealing 0.361** 0.342* -0.192 0.289** 0.095 0.247*

Resistance to cheating 0.263** 0.251* -0.141 0.109 0.201 0.167
Total 0.400** 0.385** -0.130 0.182 0.032 0.335**

*P < .05%, **P< 0.01%

negatively non-significant relation with
‘energy’.

On the whole, the moral values had a
positive and significant correlation with
‘sociability’(r = 0.400; p < 0.01), ‘emotionality’
(r = 0.385; p < 0.01)   which are in accordance to
the findings of Pajevic et al. (2007) that high
emotional instability in children may lead to
conduct problems.  Higher the moral values in
girls higher will be the ‘emotionality’(r = 0.335;
p < 0.01) and also significantly positive
correlation with total temperament and
negatively non-significant correlation with
‘energy’. The result shows apparent findings
that in nuclear families temperament is a
positive correlate of moral values in children
of nuclear families in late childhood years.
CONCLUSIONS

The correlation between moral values with
temperament was observed to be statistically
significantly positive in joint and nuclear
families. The positive correlation between
moral values and temperament reveals the fact
that inculcation of higher moral values helps
to shape up the temperament of children in
positive direction. Therefore, the families
should provide congenial home environment
for inculcation of good moral values right from
childhood years to reduce the conduct
problems, emotional problems and psycho
pathogenesis in children.
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ABSTRACT

The online shopping in India is undergoing rapid changes due to heightened
competition and the initiation of modern technology. Today, customers have
become more aware than what they were in past and as a result, are
continuously looking for better quality services from online sellers. The
present study helps in identification of the factors that are responsible for
positive as well as negative attitude of the customers towards online retailers.
Moreover, the study also enables the assessment of the influencing power of
these factors. This, in turn would help in the enhancement of the relationship
between the online retailers and their customers, and thus aid the decision
makers of these shopping sites to identify the major factors that influence
the attitude of their customers.
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INTRODUCTION
Online shopping is the process consumers

go through to purchase products or services
over the Internet. Consumers find a product of
interest by visiting the website of the retailer
directly, or do a search across many different
vendors using a shopping search engine. Once
a particular product has been found on the web
site of the seller, most online retailers use
shopping cart software to allow the consumer
to accumulate multiple items and to adjust
quantities, by analogy with filling a physical
shopping cart or basket in a conventional
store. In order to shop online, one must be

able to have access to a computer, a bank
account and a debit card. Shopping has
evolved with the growth of technology.
According to research found in the Journal of
Electronic Commerce, if we focus on the
demographic characteristics of the in-home
shopper, in general, the higher the level of
education, income, and occupation of the head
of the household, the more favorable the
perception of non-store shopping. An
influential factor in consumer attitude towards
non-store shopping is exposure to technology,
since it has been demonstrated that increased
exposure to technology increases the
probability of developing favorable attitudes
towards new shopping channels.  Online
shopping widened the target audience to men
and women of the middle class. At first, the
main users of online shopping were young men
with a high level of income and a university
education. This profile is changing. For
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example, in USA in the early years of Internet
there were very few women users, but by 2001
women were 52.8 percent of the online
population. Socio cultural pressure has made
men generally more independent in their
purchase decisions, while women place greater
value on personal contact and social relations.

In India, story remains a bit different, as
there are a few takers of online shopping. But
growth in this area of online shopping has
been noticed to be very good. Factors like
Spread of education, penetration of internet
through sophisticated handsets especially
amongst youth, improved ebanking system
and good marketing strategies adopted by
online retailers have led to a turnaround in
consumer attitude towards on line shopping.
Online shopping saves time, available 24 hours
a day and reduces traveling to the physical
store during its business hours. But
disadvantages like threat to privacy, weak
payment system, efficiency in delivery of the
merchandise, payment frauds, limited choice,
returning facility like in traditional stores and
difference in displayed and actual quality of
the product can’t be ruled out.
REVIEW OF  LITERATURE

Chiu et al. (2009) The  study was conducted
to understand the repurchase intention in
online shopping by extending Technology
Acceptance Model by introducing e-service
quality dimensions and trust. The study
showed that trust, perceived ease of use,
perceived usefulness and enjoyment are
significant positive predictors of customers’
repurchase intentions. The study provided
evidence that online trust is built through
order fulfillment, privacy, responsiveness and
contact. Koo et al. (2008) there study dealt
with the personal value as underlying motives
of shopping online. The study was done in
South Korea on 279 online customers to find
relation between construct of personal value,
benefits and attributes. It was found that
personal value of social affiliation motivate
customer to seek quality and utility benefits
where as personal values of self actualization

seeks utility benefits. Blas et al. (2008)
described the influence of online shopping
information dependency and innovativeness
on the acceptance of internet shopping. For
this the sample of 465 respondents of Spain
was collected who had never purchased online.
The result revealed that there is positive
influence of consumer innovativeness and
online shopping information dependency on
future online shopping intentions. Demangeot
and Broderick (2007) this study was done to
understand the perception of consumers, how
they perceive the online shopping
environment. Consumer perceives the
environment in terms of sense making and
exploratory potential. It was found that
exploratory potential mediates the relationship
between sense making potential and
involvement. Involvement is essential in
producing shopping value and intention to
revisit. Wong et al. (2005) emphasized on the
general attitude towards web-shopping;
relationships between past web-shopping
experience. The study revealed that online
shopping behavior are directly affected by web
search behavior and web shopping adoption
decisions and indirectly affected by web
shopping attitude, past web shopping
experiences and past experience with the web.
Promotional offers also had positive effects
on web shopping intentions. Udo (2001)
emphasized on the privacy and security
concerns which acts as a barrier for e-
commerce. The results showed that privacy
and security concerns are very important for
shopping on internet.  It implied that
successful organizations will be those who
ensure that users concerns are adequately
addressed.
OBJECTIVES OF THE STUDY

In the virtual world, online shopping has
gained pace, so it is the appropriate time to get
adequate information about customers’ online
shopping behavior. This research has been
carried out by keeping the following objectives
in mind:
· To know the purchase behavior of internet
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Table 1: Demographic profileof the sample
respondents in Punjab
Profile of Respondents Percentage
Age (Years)
20-30 66
31-40 22
41-50 11
51-60 01
Gender
Male 59
Female 41
Education profile
Undegraguate 36
Post Graduate 64
Montly income (`)
< 10000 09
10001-20000 15
20001-30000 16
30001-40000 25
> 40000 35
Occupation
Student 11
Business 32
Professional 18
Service 31
Housewivs 08

users towards online shopping.
· To know the problems faced by customers

while shopping.
· Comparative analysis of online shopping

and store shopping.
RESEARCH METHODOLOGY

For conducting the study the population
consisted of the internet users from three
biggest cities of Punjab. As it is well known
that Punjab may be divided in to three exclusive
regions namely Majha, Malwa and Doaba. So
the biggest city from each of the region was
selected- Amritsar, Ludhiana and Jalandhar
respectively and the respondents were chosen
conveniently. The questionnaire method has
been used for primary data collection from 300
respondents. Equal proportion of respondents
was taken for collecting primary data like 100
respondents from Amritsar, 100 from Ludhiana
and 100 from Jalandhar. Analysis of the
collected data was done by using percentage
method and factor analysis (using SPSS
software). Five point Likert scale was used to
collect information on various 21 statements
ranging from Strongly Agree to Strongly
Disagree. The reliability of scale was tested
by using the Cronbach Alpha Test. The
measure of reliability ranges from 0 to 1, with
values of 0.60 to 0.70 deemed as the lower limit
of acceptability. The Bartlett’s test of Sphericity
is used to examine the hypothesis that the
variables considered in the study are
uncorrelated in the population. The KMO
measure of sampling adequacy is an index used
to examine the appropriateness of factor
analysis. A high value between 0.50 to 1.0
indicates that the factor analysis is appropriate.

Initially un-rotated factor matrix was
computed to assist in obtaining a preliminary
indication of the number of factors to extract.
The factor matrix contains factor loadings for
each variable on each factor. The un-rotated
factor solution may not provide a meaningful
pattern of variable loadings. Thus we employ
a Rotational Method to achieve simpler and
theoretically more meaningful factor solution.
Orthogonal Rotational Approach was used

because all computer packages with factor
analysis contain orthogonal rotation option.
In the current research the VARIMAX
approach of orthogonal rotation was used to
simplify the columns of the factor matrix
providing simplified and more meaningful
factors.
DATA ANALYSIS AND  FINDINGS
Demographic Profile of the Respondents

The questionnaire included a segment on
demographic profile of the respondents as
these factors are also likely to influence the
attitude of the customers towards online
shopping. Moreover, information about the
demographic profile of the customers is also
beneficial for the companies in order to
formulate marketing strategies for targeting
their correct segment of the customers.

As given in the Table 1, it is worth
mentioning that 66 percent of the online
customers belong to the age group of 20-30
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Table 2: Total variance explained by the factors
Component Initial Eigen values Extraction sums of squared

loadings
Rotation sums of squared Lladings

Total Percent of
variance

Cummulative
percent

Total Percent of
variance

Cummulative
percent

Total Percent of
variance

Cummulative
percent

1 4.706 22.408 22.408 4.706 22.408 22.408 3.251 15.48 15.48
2 2.363 11.253 33.66 2.363 11.253 33.66 2.306 10.983 26.463
3 1.763 8.393 42.054 1.763 8.393 42.054 1.789 8.521 34.984
4 1.5 7.142 49.196 1.5 7.142 49.196 1.782 8.484 43.468
5 1.363 6.491 55.687 1.363 6.491 55.687 1.697 8.083 51.551
6 1.21 5.763 61.45 1.21 5.763 61.45 1.621 7.717 59.268
7 1.095 5.213 66.663 1.095 5.213 66.663 1.553 7.395 66.663
8 0.997 4.749 71.412 - - - - - - -
9 0.884 4.212 75.624 - - - - - - -
10 0.768 3.658 79.282 - - - - - - -
11 0.623 2.968 82.25 - - - - - - -
12 0.6 2.859 85.108 - - - - - - -
13 0.578 2.751 87.86 - - - - - - -
14 0.477 2.27 90.13 - - - - - - -
15 0.418 1.993 92.123 - - - - - - -
16 0.383 1.824 93.947 - - - - - - -
17 0.35 1.665 95.611 - - - - - - -
18 0.287 1.369 96.98 - - - - - - -
19 0.237 1.128 98.108 - - - - - - -
20 0.218 1.039 99.146 - - - - - - -
21 0.179 0.854 100 - - - - - - -
Extraction Method: Principal Component Analysis.

years, which means majority of the online
shoppers are of young age as they prefer to
go with modern type of online purchasing. In
addition to it, 64 percent are post graduates
which show that higher the level of education
leads to higher online purchase frequency. It
is also worth noticeable that a major portion of
the respondents (35 percent) are having
income more than `40000.00 per month, it is
inferred that still there is less penetration level
of online shopping amongst the lower income
groups. So, online marketers must target lower
income group customers by offering a wide
range of economical products as par level of
the traditional retail stores.
FACTOR ANALYSIS

Total 21 different variables were taken in
to consideration for collecting the data from
the respondents. With regard to pre-analysis
testing for the suitability of the entire sample
for factor analysis, the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy was
found to be 0.678. Thus, it indicates that the

sample taken was suitable for factor analysis
procedures. Table 2 shows the total variance
explained by all the factors. It can be observed
from the table that the cumulative percentage
of variance is 66.663. Although, the
satisfactory level of cumulative variance
depends upon a particular problem, it is
recommended that the factors extracted should
account for at least 60 percent of the variance.
Later on, it was found that there are total 7
factors which explain the majority of the
variance in the study, as initially 21 variables
were taken in to consideration and these
variables may be clubbed into only 7 factors.

A factor loading represents the correlation
between variable and its factor. Their signs
are just like any other correlation coefficient.
Like signs mean the variables are positively
related and opposite signs mean the variables
are negatively related. In fact the variables
carried out in this research study do not reveal
any negative related factor loading. Factors
can be labeled symbolically as well as
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Table 3: Factor labels
Factor name Factor

communalities
Statements included in the factor

Fraudulent activities 0.63 No facility to know about confirmation of order(x10)
0.681 Fear of receiving the product of poor quality (x16)
0.632 Payment method is risky (x17)
0.684 Physical inspection of products is not possible (x18)
0.744 Safe delivery is not assured (x19)
0.624 Credit card frauds (x20)

Convenience 0.792 Safe to shop online (x1)
0.608 Saves time (x2)
0.704 Enhancement of knowledge through Online Shopping (x5)
0.672 Transaction security maintained through Online Shopping (x6)

Adaptability and value for
money

0.839 Personal privacy (x11)
0.76 It provides More customized products (x12)

Quality aspects 0.791 Quality assurance through Online Shopping (x8)
0.736 Accessibility at any time (x9)
0.665 It offers wide variety (x13)

Efficiency in shopping 0.629 It provides economical prices (x3)
0.631 It provides timely delivery of products (x4)

Sale transactions 0.61 Better after sales service (x7)
0.531 Heavy discounts available on purchases (x15)
0.623 Better promotional activities through internet (x21)

Status symbol 0.781  Enhances status in society (x14)

descriptively. Symbolic tags are precise and
help avoiding confusion. Present study has
given symbolic labels to the factors. The
factors along with their codes and factor
loadings are given in Table 3.

The derived factors represent the different
elements of the online shopping which form
the underlying factors from the original 21
scale response given items. Referring to Table
3, the first factor represents the various
fraudulent activities pertaining to online
shopping. Second factor represents the
convenience to the online shoppers which
would also increase their knowledge followed
by value for money. Fourth factor corresponds
to the good quality assurance and better
promotional offers. In addition to it, next factor
is related with efficiency in shopping followed
by the transparency in sale transactions and
the last factor communicates about the
enhancement of the status by online shopping.

CONCLUSIONS
Thus, the people go for online shopping

as they think it is convenient, saves time, effort
and are available at reasonable prices. At the
same time, problems like after sales service and
physical inspection of the product discourages
people to shop online. In spite of these
problems people yet, prefer online shopping
because it offers various benefits to the them.
In such a dynamic virtual world, online
shopping is bound to grow at a higher pace.
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ABSTRACT

The study was undertaken to work out the costs & returns of red gram for
Gulbarga district of Karnataka on per hectare basis for different categories
of farmers by using CACP cost concept. The study was mainly based on the
primary data, which were collected through survey method from selected
sample respondents (36 small, 15 medium and 9 large) during 2008-09.
The results indicated that production of red gram was profitable as reflected
through its net returns. The net return over total cost were `4363, `3920
and `2157 per hectare on small, medium and large farms respectively. It
was found that per hectare productivity of red gram was marginally higher
on small farms (12.88 quintals) compared to medium (12.72 quintals) and
large farms (12.52 quintals), due to better care and management of crop on
account of small area under it.

Keywords: Costs, CACP cost concepts, gross returns, net returns
JEL Classification: C81, D22, D24, J24, Q12

INTRODUCTION
Agriculture provides direct and indirect

livelihood support to the large majority of rural
population, and is still, a key sector of Indian
economy. A variety of crops are grown in India.
Pulses are rich in protein and constitute about
10-15 percent of India’s food grain diet.
Among pulses Red gram or Tur or Arhar
(Cajanus cajan (L) Mill sp) is an important
pulse crop after  Bengal gram. India
contributes highest (74 per cent) to the total
red gram production in the world, followed by
Myanmar (15%), Kenya (3%), Uganda (3%)
and Malawi (2%). India is a major consuming
country accounting for 90 per cent of global
red gram consumption.

Maharashtra is the largest producer of red
gram accounting for 28.83 per cent of the total
production, followed by Karnataka (16.06 %),
Uttar Pradesh (13.87 %),  Andhra Pradesh (10.95
%), Gujarat (10.22 %) and Madhya Pradesh
(8.76 %). These major six states together
account for 89 per cent of the production and
88 per cent of the total area in the country.
(www.agmarknet.nic.in).In Karnataka, the area
under red gram crop was 6.81 lakh hectares
with a production of 4.85 lakh tonnes and
productivity of 712.19 kg per hectare during
2009-10. It has been reopted that Gulbarga
district accounted for highest area under red
gram (61.50 %), followed by Bidar (12.47 %)
and Bijapur (6.57%) in the state
(www.des.kar.nic.in).

Red gram constitutes an important crop in
the farm economy of Gulbarga district,
occupying about 25 per cent of the total
cropped area. In view of the dominance of the
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Table 1: Classification and number of selected
farmers based on area under red gram
Size group of
farmers

Villages Total farmers
selectedPatwada Honnalli

Small 218 153 36
(< 2.60 hectare) (19) (17) (60 Per cent)
Medium 80 72 15
( 2.60to 5.07ha) (7) (8) (25 Per cent)
Large 46 45 9
(> 5.07 hectare) (4) (5) (15 Per cent)
Overall 344 270 60

(30) (30) (100 percent)
Figures in parentheses indicate the total number of farmers
selected from different size groups.

red gram crop in the farm economy of the
district, it is important to study the issue
relating to production of this crop. Although
the production of red gram in the country and
Karnataka in general and Gulbarga district in
particular has increased over the years. It is
argued that red gram producers are not getting
remunerative price for their produce, whereas,
consumers have to pay higher price for the
same. The profitability of a crop depends on
the level of costs and returns. The allocation
of area under a particular crop by farmers
besides other factors depends on the level of
net profit generated per unit area. In view of
above stated facts it was pertinent to evaluate
costs and returns of red gram production on
different size of farms of Gulbarga district of
Karnataka, India.
MATERIALS AND METHODS
Sampling Design

Gulbarga district was selected purposively
based on its first rank in area and production
of red gram in the state. The district has 10
taluks out of which one taluk, namely Gulbarga
was selected randomly. The Gulbarga taluk was
has 47,143 ha which constituted 14.27 percent
of the total red gram area. At the next stage
two villages namely, Patwada and Honnalli
were selected randomly from the sample taluka.
A complete enumeration of all the farmers of
sample villages was made along with their
operational size of holding. In order to
determine the small, medium and large farmers
from view point of red gram growers, a

cumulative total of the operational size of
holdings of the farmers of the two villages was
worked out. Then cumulative total of
operational holdings was demarcated into three
equal parts in order to classify them into small,
medium and large size groups from view point
of red gram cultivation. From both the villages
60 farmers in all from all the three size groups
were selected in proportion to their numbers.

Data, its sources and analytical procedures:
The study was based on primary data, which
were collected on structured schedules from
the sample farmers through personal interview
for the year 2008-09. CACP cost concept was
used to work out the cost and returns of red
gram on per hectare basis for different
categories of farms.
CACP Cost Concept
Cost A1: All variable cost excluding family
labour cost and including depreciation
Cost A2: Cost A1 + Rent paid for leased-in land
Cost B1: Cost A1 + Imputed interest on the
value of owned capital assets (excluding land)
Cost B2: Cost B1 + Imputed rental value of
owned land (Net of land revenue) + rent paid
for leased-in land
Cost C1: Cost B1 + Imputed value of family
labour
Cost C2: Cost B2 + Imputed value of family
labour
Cost C2*: Cost C2will be estimated by taking
into account statutory minimum or actual wage
rate whichever is higher.
Cost C3: Cost C2* + 10 per cent of cost C2* on
account of managerial function performed by
farmer.
Gross and Net Returns

The gross returns were computed on the
basis of actual prices at which individual
farmers sold their main products and by
products. Where only a part of the output was
sold, the unsold output was valued at the rate
at which a part of the output was sold. In the
case of output not sold at all, modal prices
that prevailed during the season at the
regulated market were used for evaluation.
These modal prices were ascertained from the
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Agricultural Product Market Committee
(APMC) of the tehsils to which the farmers
belonged. For calculating the net returns on
per hectare basis total cost was deducted from
gross returns.
RESULTS AND DISCUSSION

A detailed picture of costs and returns in
respect of the selected sample farms for red
gram, is presented in the Table 2 and discussed
below.
Operational Costs

A perusal of Table 2 revealed that costs of
human and bullock labour constituted the most
important components of operational cost. Out
of total human labour cost, cost of hired human

labour was substantially higher on all
categories of farms i.e. small, medium and large
farms. The per hectare cost of human labour
on small, medium and large farms was 1249,
1470 and 1639 rupees respectively, where as
the value of family labour for respective farm
sizes were 800, 712 and 615 rupees. Out of total
operational costs, the lion share was of bullock
labour.

The reason attributable to this fact was that
land preparation and other intercultural
operations were performed with the help of
bullocks which raised the level of bullock
labour costs. The bullock labour costs were
`2326, ̀ 2761, and ̀ 2941 per hectare on small,

Table 2: The Cost of cultivation of red gram in Karnataka, 2008-09
Particulars Small Medium Large Overall

`ha-1 Percent `ha-1 Percent `ha-1 Per cent `ha-1 Percent
Operational cost
Human labour owned 800 3.18 712 2.78 615 2.26 750 2.94
Human labour hired 1249 4.97 1470 5.75 1639 6.04 1363 5.34
Bullock pair 1512 6.02 1910 7.47 1917 7.06 1672 6.54
Machinary 814 3.24 851 3.33 1024 3.77 855 3.35
Miscellaneous charges 252 1.00 164 0.64 153 0.56 215 0.84
Interest on working capital 278 1.11 279 1.09 302 1.11 282 1.10
Sub Total (A) 4905 19.54 5386 21.10 5650 20.84 5137 20.11
Material cost
Seed 333 1.33 311 1.22 318 1.17 325 1.27
Fertilizers and manure 6421 25.60 6128 24.00 6672 24.61 6385 25.00
Plant protection chemicals 2512 10.00 2394 9.36 2779 10.23 2523 9.87
Sub Total(B) 9266 36.90 8833 34.50 9769 35.97 9233 36.15
Fixed cost
Rental value of owned land 5000 19.90 5000 19.54 5000 18.41 5000 19.57
Depreciation on capital
investment in fixed asset

381 1.52 430 1.68 445 1.64 403 1.58

Interest on capital investment
in fixed asset

649 2.58 655 2.56 656 2.42 652 2.55

Land revenue paid to
Government

25 0.10 25 0.09 25 0.09 25 (0.098

Sub Total (C) 6055 24.10 6110 23.88 6126 22.56 6080 23.80
Grand total (A+B+C) 20226 80.49 20329 79.47 21545 79.33 20450 80.06
Cost A1 13777 54.82 13962 54.58 15274 56.24 14048 54.99
Cost A2 13777 54.82 13962 54.58 15274 56.24 14048 54.99
Cost B1 14426 57.41 14617 57.14 15930 58.66 14699 57.55
Cost B2 19426 77.33 19617 76.69 20930 77.07 19699 77.12
Cost C1 15226 60.60 15325 59.92 16545 60.92 15450 60.48
Cost C2 20226 80.50 20329 79.47 21545 79.33 20450 80.06
Cost C2* 22842 90.90 23254 90.91 24688 90.91 23222 90.91
Cost D 25126 100.00 22579 100.00 27157 100.00 25544 100.00
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medium and large farms, respectively which in
terms of percentage constituted 9.26, 10.82 and
10.84 per cent of the total operational cost.
However, share of operational cost in total
costs was 19.54, 21.08 and 20.83 percent on
small, medium and large farms respectively.
Material Costs

The material cost was the major costs in
the total cost of production of red gram. It is
also seen that study area being dry area, the
cost of irrigation was not a component of the
material costs. The main expenditure made in
material cost was on manures and fertilizers,
followed by expenditure on plant protection
measures. The expenditure made on plant
protection measures were ̀ 2512, ̀ 2394, ̀ 2729
and `2523 per hectare on small, medium, large
and overall size groups of farms respectively.
The use of fertilizers was much dependent on
rainfall. The sample farmers reported out that
the use of fertilizers was made in more
quantities only when rainfall was recieved in
adequate qauntity. Luckily during 2008-09 the
rainfall was good hence, farmers had used
larger quantities of fertilizers. As a
consequence, expenditure on manures and
fertilizers was observed to constitute 25.60,
24.00 and 24.61 per cent of the total cost on
small, medium and large farms respectively.
Fixed Costs

The total cost of production of a crop
enterprise besides operational and material
costs, fixed costs constitute an important
component. Since, the study pertained to only
specific crop, hence annual depreciation and
interest obtained on the capital investment on
fixed farm assets was apportioned in proportion
to the cropped area occupied by red gram in
the total cropped area of the farm. The Rental
value of land, depreciation and interest as
obtained on the value of farm assets and land
revenue paid to the government were the items
of fixed costs. As reflected through the value
of fixed cost for different size of farms, it was
found that rental value of land constituted
more than 19 per cent of the total cost.
However, total fixed cost ranged between 22

to 24 per cent of the total cost on all the three
categories of farms. The rental value of land
prevalent in the study area was rupees `5000
per hectare for a crop season (3 month).The
total costs of production (Cost C3) on small,
medium, large and overall size of farms were
`25,126, `25,579, `27,157 and `25,544 per
hectare, respectively.

A comparison of costs based on the
Commission for Agricultural Costs and Prices
cost concepts, Cost A1 which is also called as
out of packet expenses (cash expenses) was
`14,048 per hectare for overall size group of
farms. However, cost A1 on small, medium and
large farms were found to be  ̀ 13,777, ̀ 13,962
and `15,274 per hectarerespectively. The Cost
A1 was also observed to increase with increase
in the size of holding (and also with increase
in area under red gram). The practice of ‘leasing
in’ or ‘leasing out’ of land was not prevalent in
the study area hence, Cost A1 and Cost A2
were same for all categories of farmers. Both
Cost B1 and B2 also showed the increasing
trend with increase in the area under red gram,
in other words positive relationship was
observed between the magnitude of per hectare
cost and operational size of holding. As far as
the case of Cost C1 and Cost C2 was concerned,
it was found that in terms of per hectare these
costs were almost same for small and medium
categories of farms. The reason for such
situation was that the magnitude of per hectare
family labour cost was higher for small farms
compared to medium farms which leveled them.
The ‘Cost C3’ is the total cost of production
which included the managerial cost of farmers.
It came out to be ̀ 25126, ̀ 25579, ̀ 25157 and
`25544 per hectare on small, medium, large and
overall size of farms, respectively.
Gross and Net Returns

The perusal of Table 3 revealed that
productivity of red gram per hectare was
marginally higher on small farms (12.88
quintals) compared to medium (12.72 quintals)
and large farms (12.52 quintals). The reason
for a little higher productivity on small farm
was observed due to better  care and



389

Table 3: The returns of red gram cultivation
in Karnataka

(`ha-1)
Particulars Small Medium Large Overall
Return from main
product

28465 28493 28320 28450

Return from by
product

1024 1006 994 1015

Gross return 29489 29499 29314 29465
Net return over 4363 3920 2157 3921
Cost A1 (Farm
business income)

15712 15537 14040 15417

Cost A2 15712 15537 14040 15417
Cost B1 15063 14882 13384 14766
Cost B2 10063 9882 8384 9766
Cost C1 14263 14170 12769 14016
Cost C2 9263 9170 7769 9015
Cost C2* 6647 6245 4626 6243
Cost D 4363 3920 2157 3921

management of crop on account of small area
under it. The gross returns for red gram on
small, medium, large and overall size of farms
were ̀ 29,489, ̀ 29,499, ̀ 29,314 and ̀ 29,465 per
hectare respectively. The net return after
subtracting total cost (Cost C3) from gross
return were found to be ̀ 4363, `3920, ̀ 2157
and `3921 per hectare on small, medium, large
and overall size groups of farm respectively.
CONCLUSIONS

It was noticed that red gram cultivation was
being given top priority by the Government. It
was found that, out of net cultivated area, the
average area allocated under red gram was 1.35,
3.96, 6.62 and 2.79 hectare on small, medium,
large and overall size group of farms
respectively. The production of red gram was
profitable as reflected through its net returns.
The per hectare productivity of red gram was
marginally higher on small farms (12.88
quintals) compared to medium (12.72 quintals)
and large farms (12.52 quintals), due to better
care and management of crop on account of
small area under it. The trend of realizing net

returns per hectare exihibited a negative
relationship between size of farms and net
returns per hectare. However, farmers do not
find any other better alternative crops to
replace red gram, hence were observed to
continue with it. The other convincing reason
for continuous cultivation of red gram by
farmers was physical factors suiting to raise
this crop.
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Abstracts of Master of Science (M.Sc.)
Theses

Navjot Kaur (2013) An Economic analysis
of child labour in Agricultural tool making
units in Mandi Ahmedgarh of Sangrur
district of Punjab, Department of Economics
and Sociology, Punjab Agricultural University,
Ludhiana-141004, P 59

Subject: Agricultural Economics
Major Advisor:  Dr. Mini Goyal
JEL Classification: Y40

The present study was conducted to
examine the socio-economic and work profile
of child labour in agricultural tool making units
in Mandi Ahmedgarh of Sangrur district of
Punjab. The different factors affecting their
employment and the contribution towards their
family income was also analyzed. A total
number of 31 sickle making units were found
in Mandi Ahmedgarh.  The primary data were
collected from 102 children working in these
units. The study revealed that all the children
employed in sickle making units were male and
their mean age was found to be 12 years. Nearly
90 per cent of the working children were
migrants and were from lower social strata of
the society. Nearly half of the respondents
were illiterate and the parents of majority of
working children were also illiterate. The
working children were found engaged in the
activities like iron moulding, assembling and
nailing in the sickle making.  The mean wages
of the child labour were about `83.00 per day
only. The main reason which forced the
children to join the work force was poverty
and lack of their interest in the studies. The
working conditions were not good and the
behaviour of employer was hostile. The
employment of children helped the parents to
take loan from the employer and gave the
freedom to the children to spend their pocket
money at their own will. The working children
were found indulged in bad habits like smoking,

consuming liquor, gutka, gambling, etc.
Though, a child labour is a social evil but it
was found to be helpful in supplementing their
family income 0to some extent. The children
were of the opinion that they wanted to be
educated and successful in their life. The study
suggested the provision of night classes for
those who wanted to study along with their
work so that they may become literate and
contribute in the nation’s development.

Sandeep Kaur (2013) An analytical study of
profitability and efficiency in milk
production in Punjab,  Department of
Economics and Sociology, Punjab Agricultural
University, Ludhiana-141004, P 70

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

The present study was conducted to
examine the costs and returns of milk
production for buffaloes, crossbred cows and
indigenous cows, to estimate the input-output
relationship in milk production and to analyze
the resource use efficiency in milk production
among buffaloes, crossbred cows and
indigenous cows. For primary data, two
districts namely Amritsar being the highest
milk producing district and Moga being the
lowest milk producing district than the state’s
average milk production were selected. A
sample of 100 households comprised of 54
small, 29 medium and 17 large farmers were
selected randomly from four villages of Ajnala
and Baghapurana blocks of Amritsar and
Moga districts respectively. Data with respect
to fixed investments, working capital, main
product (milk yield), by product (dung
produced and off springs added), the prices
of inputs and outputs for summer (March to
June), rainy (July to October) and winter
(November to December) seasons for the year
2011-12 were collected. The total number of
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milch animals was 2.44, 5.72 and 9.95 on small,
medium and large farms respectively. Out of
total milch animals, the proportion of buffaloes
was higher (69.47%) followed by crossbred
cows (27.73%) and local cows (2.80%). On an
average, total variable cost and fixed cost
accounted for 81.56 and 18.44 percent of the
total cost respectively. The net returns per litre
of milk were estimated to be ̀ 3.99, ̀ 5.62 and
`6.11 on small, medium and large size dairy
farms respectively. On an average, the net
returns per litre of  milk in case of buffalo,
crossbred cow and indigenous cow came out
to be (`7.15), (`5.89) and (`-4.15) respectively.
The results of milk production function
revealed that on an average the regression
coefficient of green fodder and concentrates
had positive and significant influence on
returns from buffalo milk while in case of
crossbred cow, green fodder, concentrates and
labour appeared to be important variables
influencing returns from milk. The regression
coefficient of all the variables had positive
(except veterinary expenses) but non-
significant impact on the returns from
indigenous cow milk. On average, the marginal
value of productivities (MVPs) of green fodder
were found to be more than acquisition cost in
case of buffalo milk production, thus, revealed
the under utilization of this input. But the
MVPs of dry fodder and veterinary expenses
were less than acquisition cost in buffalo milk
production, showed over utilization of these
inputs. In case of crossbred cow milk
production, the green fodder was found under
utilization while concentrates and veterinary
expenses were over utilized in order to get the
higher returns. The cost of milk production
and income measures obtained in the study
suggested that crossbred cow milk production
is relatively more profitable than buffalo and
indigenous cow. The analysis suggests the
significant scope for raising milk production
and profitability by readjustments of various
inputs on different categories of dairy farm.

Subash S.P. (2013) Dynamics and
Sustainability of Livestock Sector in Punjab,
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004, P 82

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

Livestock is an important sector in Punjab
state. Owing to the changing dynamics
globally and nationally present study was
conducted to analyse the growth pattern,
composition, intensity of livestock sector and
factors determining them, and to assess the
sustainability status of the sector in the state.
The study was based on secondary data of
livestock population from livestock censuses
and various other variables warranted by the
objectives. The study was carried out by
employing tabulation with compound growth
rates, percentages and indices. The trend of
livestock population was not in consonance
with national scenario as they were declining
since 1990s. The overall growth of livestock
was also found to be declining. The change
was mainly due to preference of milch animals,
high productive stock with less labour and
technological advancement. A recent surge in
sheep population was noticed due to the
implementation of extension centres and
breeding programmes. The composition of
livestock was found to be favouring buffaloes.
In the state buffaloes mainly female stock are
gaining importance as people prefer for high
fat content milk and rearing of productive
animals. The intensity of livestock species
other than buffalo was found to be declining.
The growth, composition and intensity of the
sector were mainly governed by institutional
support.  The results revealed that the
sustainability of the state was found to be
increasing over the period due to increase in
high productive stock and low environmental
externalities. Thus this sector could be
promoted for diversification among agricultural
subsectors.



392

Indian Journal of Economics and Development

Contents

Volume 9  No.1, January-March, 2013

 Research Articles
Income, saving, investment and consumption pattern on farm households 1
in Haryana

R.K.Khatkar, V.K. Singh, J.K. Bhatia and Gurnam Singh
A study into the cost of cultivation of vegetables in Punjab 11

Sunny Kumar, Sanjay Kumar, Jasdev Singh and Prabhjit Singh

Financial viability of different sized layer farms in Punjab 22
Varinder Pal Singh, V. K. Sharma and H.S. Kingra

Employment in multinational fast food retail outlets in Punjab 32
Pratibha Goyal, Mini Goyal and Sukhmani

A study of risk and return characteristics of long collar strategy on Nifty Bees 40
Avneet Kaur and Navdeep Aggarwal

Performance of private sector commercial banks in India after reforms 51
Shruti Chopra and M.S.Toor

Review Articles
Green Revolution and economic disparity: An overview 61

Joginder Singh, Satinderbir Kaur and Swati Joshi

Prospects of e-marketing of agricultural products in India-An overview 68
S.S.Chahal, A.A.Devi  and P. Kataria

Research Note
An economic analysis of cost of cultivation of horticultural crops vis-à-vis 84
traditional crops in Haryana

Parveen Kumar, Gitanjali Mehta and Ram Chander

Short Communication
Punjab Panchayati Raj Amendment Bill 2012: A step towards smooth rural 90
development

Sukhdev Singh



393

 
 

Volume 9  No.2, April-June, 2013

Research Articles
Socio-economic constraints perceived by cane growers in sugarcane 93
production in Punjab

Abujam Anuradha Devi and S.S.Chahal
Market integration and price volatility in domestic mustard markets 114

R.K.Khatkar, V.K.Singh, J.C.Karwasra and J.K. Bhatia

A study into present status and future strategies for marginal and small land 124
holders in Punjab

S.S. Chahal, Mandeep Singh and Taptej Singh

Service quality assessment: A comparative analysis of multinational and 137
Indian fast food restaurants

Gagandeep Banga, Kiran, Babita Kumar and Money Dhingra

Pattern of energy utilization in groundnut cultivation in Rajasthan 148
Renu Verma, I.P.Singh and Shirish Sharma

Overseas marriages: The course of events from marriage till abandonment 160
Lavjit Kaur, Shalini Sharma and Simran K. Sidhu

General Articles
Gross national happiness and sustainable economic development in Bhutan: 174
A qualitative analysis

Anil Kumar Dogra

Plastics and their role in economic development of India 184
K.K.Chahal, Ramandeep Kaur and S. Kaushal

Research Note
Loss of agricultural land due to land acquisition for infrastructural 194
development

Rabindra Kumar Mishra

Volume 9  No.3, July-September, 2013

Research Articles
An electricity energy usage and energy subsidy in Punjab agriculture 199

Sukhjeet K. Saran, P. Kataria and Arjinder Kaur

Impact assessment of mineral mixture supplement to dairy animals in Haryana 207
A.K. Chauhan, B.S. Chandel and Jag Narayan Yadav



394

Financial and managerial efficiency of Punjab Mandi Board in marketing of 212
fruits and vegetables

Kamala and S.S. Chahal

A study into the factors affecting suicides among weavers in Andhra Pradesh 220
Gundeti Ramesh

Technical efficiency and decomposition analysis of potato cultivation in Punjab 228
Amritpal Kaur and Taptej Singh

Benefit-cost analysis of mentha growing vis-à-vis major competing crops in 235
Punjab

Hardeep Kumar, J.M. Singh and Raj Kumar

Demand and supply projections of pearl millet in Rajasthan 241
Shirish Sharma, I.P. Singh and Parvinder Jeet Kaur

General Articles
SAARC for food security of South Asia 245

Gurpreet Kaur

Comparative assessment of national water policies of India 254
Jasdeep Kaur Bedi

Changing patterns of marriage in Indian society 261
Gaganpreet Kaur and Sukhdev Singh

Research Notes
Trend in foreign direct investment in Indian retail market: Empirical evidence 268

Sumit Bhardwaj and Baljinder Kaur Sidana

Modified construction of random groups in Rao, Hartley and Cochran’s 275
scheme: To increase its practical applicability

S.K. Mehta

Book Review 279
Ph.D. Abstracts 280
M.Sc. Abstracts 281



395

Dr Joginder Singh
Dr. S.K. Mehta
Dr. J.L. Sharma
Dr. Anuil Kumar Chuhan
Dr. B.R. Chhabra
Dr. B.R. Garg
Dr. M.S. Sidhu
Dr. Veena Goel
Dr. Sukhpal Singh
Dr. Poonam Kataria
Dr. Sukhdev Singh
Dr. M.S. Toor
Dr. A.S. Bhullar
Dr. Sukhjeet Kaur Saran

List of Referees for Indian Journal of Economics and Development
Volume 9, 2013

Dr. Manjeet Kaur
Dr. Parmindr Kaur
Dr. Mini Goyal
Dr. Jasdev Singh Sidhu
Dr. I.S. Grewal
Dr. J.M. Singh
Dr. Shalini Sharma
Dr. Simaran K Sidhu
Dr. Pratibha Goyal
Dr. Sanjay Kumar
Dr. Sukhmani Virk
Dr. Varinder Pal Singh
Dr. Baljinder Kaur Sidana
Dr. A. Anuradha Devi



396

DECLARATION
Form IV

(See Rule 8)

Statement about ownership and other particulars of Indian Journal of Economics and
Development

Place of publication : Ludhiana-141004 (Punjab) India

Periodicity of publication : Quarterly

Printer`s Name : Ravindra Printing Press

Nationality : Indian

Address : Industrial Area B
Ludhiana-141003 (Punjab)

Publisher`s Name : Dr. Narinderpal Singh

Nationality : Indian

Address : General Secretary
Society of Economics and Development
72-Secror 4,
Ranjit Avenue,
Amritsar-143001(Punjab)

Chief Edior`s Name : Dr. S.S. Chahal

Nationality : Indian

Address : Chief Editor
Technology Marketing and IPR Cell
Punjab Agricultursl University
Ludhiana-141004 (Punjab)

Name and address of owner : Society of Economics and Development
72-Secror 4,
Ranjit Avenue
Amritsar-143001(Punjab)

I, Dr. Narinderpal Singh, hereby declare that particulars given are true to the best of
my knowlegde and belief.

Sd/-

Dated: 29th  November, 2013 (Narinderpal Singh)



Indian Journal of Economics and Development
Guidelines for Submission of Manuscripts

1. The research articles, review articles, book reviews, general articles, research notes, and
short communications in basic and applied research in economics, agricultural economics,
management and development are published in Indian Journal of Economics and
Development.

2. The journal is managed by the eminent economists under the domain of Society of
Economics and Development and published quarterly.

3. The authors submitting papers to Indian Journal of Economics and Development should
be members of this Society.

4. Two copies of manuscript typed in double space should be sent to the Editor, Indian
Journal of Economics and Development, Department of Economics and Sociology, Punjab
Agricultural University, Ludhiana-141004 and a soft copy to editorijed@yahoo.com
simultaneously. All articles must include an abstract not more than 100 words.

5. The length of papers should not be more than 20 typed pages of B5 size in Times New
Roman font of size 11 including tables, diagrams and appendices.

6. Name(s) and affiliation(s) of the author(s) with email addresses should be provided on a
separate page along with the title of the article.

7. Only essential mathematical notations may be used. All statistical formulae should be
neatly typed. Footnotes should be numbered consecutively in plain Arabic superscripts.

8. References: Only cited works should be included in reference list. The reference list
should be alphabetized and not numbered. Authors should uniformly follow the reference
citation strictly in accordance to examples given under:

i. Research Paper: Sandhu, N.S. and Chhina, S.S. 1994. Marketing of wheat in India.
Indian Journal of Agricultural Development. 20 (6): 66-78.

ii. Book: Samuelson, P. and Nordhaus, W. 2010. Economics. Tata McGraw Hill Education
Private Limited, New Delhi

iii.Chapter in a Book or Paper in published proceedings: Sharma, J.L. and S.S.Gill.
2009. Sustainability of agriculture development in Punjab.In: Jain, P.K., B.S.Hansra,
K.S.Chakraborty and J.M.Kurup (ed.) Food Security and Sustainable Agriculture. U-
Day Publishers and Advertisers, New Delhi: 278-290.

iv. Paper in a Conference/Symposium: Kaur, G., Gill, S.S. and N.P.Singh. 2010. Adoption
gaps in paddy cultivation in Punjab-cost involved and returns thereof. In Proc. 13th

Punjab Science Congress organized by Punjab University, Chandigarh and Punjab
Academy of Sciences, Patiala, February 7-9: 24.

v. Thesis: Balaji, M.N. (2004) Marketing system of potato in Punjab vis-à-vis Karnataka.
M.Sc.  Thesis, submitted to Punjab Agricultural University, Ludhiana.

9. Units: Use SI units; a few examples are given below: Hectare (ha), Milligram (mg),
Rupees (`), Million hectares (Mha), Litre (l), Tonne (t), Millilitre (ml), Million tonnes
(Mt), Gram (g), Meter (m), Kilogram (kg) and Centimeter (cm). Please note that no full
stop is used after the abbreviation of units.

10. All articles will be referred in anonymity. The authors should comply with the comments
of the referee within 20 days’ time, beyond which the papers will be removed from the
files of the Society.

11. Papers submitted for publication should be exclusively written for this journal and should
not have been published or sent for publication elsewhere.

12. General: The Editorial Board reserves the right to remove the material considered
irrelevant. It assumes no responsibility for the views and statements expressed by the
authors in their articles.



Society of Economics and Development

The objectives of the Society

To promote awareness on the issues relating to economic
development.
To promote better social and ethical values to promote
development.
To promote economic prosperity and serve as a tool to create
the consciousness for development.
To conduct research and publish reports on economic issues.
To organize seminars, symposia, workshops to discuss the
economic problems.
To offer consultancy, liaison and services as a facilitator.

___________________________________
Society of Economics and Development
72-Sector 4, Ranjit Avenue, Amritsar-143001
Email: editorijed@yahoo.com
Website: www.sedindia.net
Journal is available on www.indianjournals.com


	Front page
	1
	IJED 9(4) 2013
	2

