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THE  PROXIMATE  EFFECT  OF  HEALTHCARE
OUTLAYS  IN  THE NIGERIAN  ACCELERATED

GROWTH  EQUATION
 McRollins Efe Olotu, Benjamin A. Umueme and John Elisha Ikhu*

ABSTRACT

Over the years, the philosophical configuration of contemporary economies
has been on acceleration of growth. An area which has suffered neglect is
the place of health in economic growth equation. Since, the health sector
provides human capital in the form of healthy and quality labour force,
improving the health status of the people will, therefore, not only increase
their well being, longevity and contentment but will also contribute directly
to economic growth through the multiplier process. This study examined
the relationship between health outlays and health outcomes on economic
growth in Nigeria. A sensitivity analysis proceeded from the Neoclassical
Solow Growth Model. After all necessary conditions of non-stationarity
and co-integration were fulfilled the main result is a robust, positive and
significant relationship between economic growth and government health
outlays inter-alia. This is against the backdrop of a highly negligible nexus
between economic growth and life expectancy. Arising thereof, there is dire
need for government to zero official corruption in that sector and channel
the health sector’s budget appropriately. There should be increased access
to quality treatment at reduced costs. The health workers should also be
increased and retrained with a reliable system for the supply of quality
drugs and medical materials put in place.

Keywords: Economic growth, health outlays, healthcare, productivity
JEL Classification: C52, C88, I15, I18

INTRODUCTION
In an attempt to combat the challenges

straddling development of national economies,
theories have been developed each stressing
a particular cause as being responsible for
economic successes and woes. As evidenced
in a plethora of studies in the development
lexicography, the structural configuration of
tropical and contemporary economies has been

the acceleration of economic progress.
However, an area which has suffered
marginalization for several decades is the place
of health. It was not until recently that the
importance of health as a substantive predictor
of economic growth surfaced. As orchestrated
by Lopez-Casanovas and Saez (2005),
Anyanwu and Erhijakpor (2007) and
Mafimisebi and Oguntade (2011) among
others, it is the most important human asset
which permits economic agents to utilize their
capacities. Thus, healthy people are stronger,
live longer and contribute more to productivity.

*Department of Economics, Novena University,
Ogume, Delta State, Nigeria
Email: efeolotu@gmail.com
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In other words, the quality of human labour is
a monotonic function of its health status; for
when a population is unhealthy, several man-
hours will be lost (Weil, 2006). Therefore,
improving the health status of the people will
not only increase their wellbeing, it will also
contribute to economic growth through the
multiplier process.

Ostensibly, for health to spark off the
desired pace of economic development, several
transmission mechanisms are explicit. A
common pathway as exhumed by Bleakey
(2007) is through the demand for direct and
associated pharmaceutical inputs which
generates economic activities. Similarly, from
the nutrition-based efficiency theory proposed
by Mazamolar (1959) where the investment is
on nutrition, the production function is
concave implying a positive relationship
between health and productivity. As a matter
of fact, providing better nutrition, sanitation,
clean water, good housing and other basic
health-related infrastructure according to
Strauss and Thomas (1998) and Babazono
(2006) has being more effective in improving
the health status of the people than using only
curative drugs. Thus, as argued by Bloom et
al.  (2005), as a nation provides basic health
facilities adequately for the people, life
expectancy increases. The longer the people
live, the more they apply themselves and the
more they contribute to economic productivity
(Anyanwu and Erhijakpor, 2007). That is to say,
without good health, economic activity
grounds to a halt.

Like a typical production set-up, the
provision of the above health-care and health-
related facilities utilizes certain amount of
capital and other important inputs which are
not cost-less. Owing to the capital-intensive
nature and the heterogeneous importance of
the health sector, the World Health
Organization (WHO) and UNICEF held a
conference in 1978 in Alma-Ata, former USSR
(now Kazakhstan) where the concept of
primary health-care was articulated. In view of
this, all African leaders, in 2001, declared to

commit a minimum of 15 percent of their total
outlays to improving their respective health
sectors (Adetokunbo, 2000).

However, despite this declaration, Nigeria
has hardly committed more than 2 percent of
her budget on an average to that sector in the
face of countries like Zambia, Kenya and Ghana
that are relatively poorer than Nigeria allocating
6.1, 7 and 7 percent of their incomes to health.
Again, out of 191 countries assessed in the
year 2000, Nigeria’s Health System ranked 187th

with Uganda faring 22nd steps ahead of Nigeria
(Igbuzor, 2009) with approximately 71 percent
of the population liiving under US$1 per day
whose life expectancy is not more than 44 years
(WHO, 2011 and Maiyaki and Garbati 2014). In
plain unequivocal terms, today, the Nigerian
health sector is not only horrible, pathetic but
also paradoxical. Nigeria is blessed with
enormous resources that can be utilized to
liberate the masses from health-related
problems, yet, basic health care and health-
related facilities are grossly marginal, obsolete
and most times dysfunctional. A walk through
the streets of a rural community speaks volume
for itself-madmen, cripples, beggars,
malnourished, deprived and the homeless
inter-alia, corrugate the landscape. Many
Nigerians trek very long distances daily to
fetch water for domestic use (Field Survey,
2013).

Water and sanitation coverage rates in
Nigeria are amongst the lowest in the world.
Access to an improved water source stagnated
at 47 percent from 1990 to 2006, but increased
to 54 percent in 2010 with access to improved
sanitation being 35 percent for same year. In
urban areas, access actually decreased from
80 to 65 percent in 2006 and then recovered to
74 percent in 2010 (WHO/UNICEF, 2010).
Access to adequate sanitation in the form of
latrines or septic tanks as synchronized by
Maiyaki and Garbati (2014) decreased from 39
percent in 1990 to 35 percent in 2010 while 25
percent of Nigerians use shared sanitation
facilities which are grossly inadequate. In the
same vein, about 200000 children according to
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Ichoku and Fonta (2005) die every year from
diarrhea-related diseases. This diarrhea which
has a prevalence rate of 18.8 percent in Nigeria,
(one of the worst in Africa above the average
of 16 percent) claims an estimated 150,000
deaths mainly amongst under-five children
with about 650,000 afflicted with Guinea worm.
The burden of Tuberculosis attack is
evidenced in its incidence, prevalence rate and
death to the tune of 190000, 280000 and 27000,
respectively (WHO Regional TB Statistics,
2011).  Besides, the incessant strike actions in
the health sector, health personnel are
catastrophically inadequate.

Thus, as submitted by Bakare and
Olubokun (2011), Nigeria’s rate of infant
mortality (91 per 1000 live births) is among the
highest in the world while the mortality rate
for children under age five is 194 deaths per
one thousand such that by the year 2007, more
than 134,000 women died from pregnancy
complications. By the turn of 2010, maternal
mortality rate per 100,000 births for Nigeria has
risen to 840 comparative to 608.3 in 2008 and
473.4 in 1990. Over 50,000 Nigerian women die
during child birth every year while the under-
five mortality rate per 1,000 births is 143. In
other words, one in five Nigerian children
circumstantially dies before the 5th birthday
from preventable diseases annually with less
than 20 percent of them being fully immunized
by their first birthday (Federal Ministry of
Health Statistics, 2011 and Mafimisebi and
Oguntade, 2011).

That is not all. In 1993, adulterated
paracetamol syrup entered into the health care
system in Oyo and Benue States, for example,
leading to the death of 100 children. In 1996,
about 11 children died of contamination from
an experimental trial of the drug called
Trovafloxacin. In 2008-2009, over 84 children
died of brand of contaminated teething
medication (Nigeria Statistics Health Facts
Sheet, 2010). The deep-seated systemic,
structural challenges in the Nigerian health
sector force the people to seek refuge in
quacks while others patronize traditional

healing homes and prophetic churches that
penultimate ascribe their ill-health to evil
manipulations of witchcraft, galvanizing them
to witch-hunt and unleash unfathomable havoc
on innocent parents and other relatives,
especially in remote areas (Mafimisebi and
Oguntade, 2011).

Efforts have, therefore, been intensified to
increase public-private participation in
healthcare and health-related activities to
support the operational skeletal and
dysfunctional dispenses delivery system in
Nigeria but there is, yet, to be a concise,
harmonized and veritable framework for
collaboration (WHO, 2011). Among the
reasons identified, as being responsible for the
low commitment of governments in developing
countries to health is the lack of the knowledge
of the role health plays in national
development. It is on this basis that the study
investigates the proximate effects of
government health outlays and health
outcomes on economic growth in Nigeria.
Reports of cancer prevalence in Nigeria are
scanty due to paucity of cancer registers. Being
hospital based, the true burden could be higher,
since, not all cases are reported in the hospital.
However, it is projected that by 2020, cancer
incidence in Nigerian males will rise to 90.7 per
100,000 and for females to 100.9 per 100,000.
Unfortunately, a report showed that only 10
percent of diagnosed cancer cases in Nigeria
have access to health care. Only 5 percent of
the reported figure has resources to access
centers with specialized human and material
resources, where they incur costs ranging from
$10,000 to $15,000 for a course of radiotherapy
(Nigeria Sanitation Facts Sheets, 2011).

Nigeria’s HIV/AIDS prevalence rate is 5.4
percent, relatively lower compared to some
Southern African nations with rates of over 30
percent. In addition to the devastation HIV/
AIDS has caused and continues to cause
among Nigeria’s adult population, half of the
current population is under the age of 15 years.
With just over half of primary-school-aged
children in school and the large number of HIV/
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AIDS-infected adults, Nigeria faces serious
challenges and significant obstacles in the
education and health care sectors (Maiyaki
and Garbati, 2014). In the back drop of this the
present study was carried to examine the
proximate effect of on healthcare outlays in
the Nigerian accelerated growth equation.
MATERIAL  AND  METHODS

In an attempt to determine the effect of
government health outlays and health outcome
on economic growth in Nigeria and the
transmission channels, it is necessary to
develop a typical production function where
economic growth is a function of capital and
labour:

..(1)..........L).(K,fY 
According to the Neoclassical Solow

Growth Model, economic growth is a function
of physical and human capital. Thus, equation
(1) above transforms to:

..(2)..........L).hK,a(fY 

Where,
Y = Output (measured in GDP)
a = Efficiency parameter
K = Physical Capital
L = Human Capital (labour)
h = Quality of Human Capital (labour)

In the Equation (1), GDP growth only
occurs if there are increases in the variables in
the model namely, technological advancement
(a), level of physical capital (K), quality of
human labour (h) or quantity of human labour
(L). That is to say, if any of these variables
improves, economic growth will be positively
affected. However, for quite a number of
decades, the variable (h) representing the
effectiveness of labour has been terribly
undermined. Healthy labour force is stronger
and supposedly they live longer and
contribute more to productivity.

Thus, as substantiated by Bakare and
Olubokun (2011), identical unit of labour can
do more using the same amount of time if they
are healthy. Given this, it becomes explicit that
public health outlay, the level of capital
formation and labor productivity are active

ingredients of economic growth. Health
expenditure is therefore expected to have a
significant positive effect since an increase in
the variable is expected to improve the health
of the labour force and consequently increase
its productivity. This will inevitably raise GDP.
In the same manner, the degree of physical
capital formation is expected to have a similar
positive effect by increasing investment which
will propel a rise in output.

The relevant variables capturing health
outcome/status of the people are QALY
(Quality of life years), Global burden of disease,
incidences of preventable diseases, prevalence
of malnutrition, life expectancy, infant mortality
rate and maternal mortality rate inter-alia.
However, due to the dearth of data, life
expectancy is employed for this study to
represent health outcome since, it is relatively
easier to compute. This life expectancy is
defined as the average number of life years
since birth according to the expected rate of
mortality by age (UNO, 2004). The data were
obtained from the Central Bank of Nigeria
Annual Report and Statement of Accounts,
National Bureau of Statistics (NBS) and Nigeria
Statistics Health Factsheet from 1975-2012 and
analyzed using OLS via the Pc-Give
Econometric software.

To be able to model the explanatory
variables on the explained, a variant of the
Sensitivity Model of Barro and Sala-i-Martin
(1995) is specified from the perceived
functional relationship between economic
growth and the health sector in a compact form:

)3...()...............,.........,( 21 nf 
Where,

 = Output measured by gross
domestic product (GDP)

1 = Capital measured by gross capital
formation (GCF)

2 = Quantity of labour measured by the
labour force (LBF)

3 = Quality labour ‘A’captured by
government health outlays (GHX)

4 = Quality labour ‘B’ proxied by life
expectancy (LEX)
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5 = Quality labour ‘C’ proxied by
education (SER)

For empirical analysis, the function above
can be transformed to:

)4.....(....... tntnt22t10t 

Equation (4) may likely yield a spurious
result if the variables are non-stationary. All
the variables shall therefore, be subjected to
unit roots test using the ADF specified herein
as:

)5.(....
1

11121 


 
m

i
ttttt e

Where
t = The change in the logarithm of

the time series
1t = The lagged values of the

dependent variable
In the equation above if the estimated value

of  = 0, there is evidence of unit root and
vice-versa. Where unit roots exist, the nuisance
variable will be made stationary by entering it
into the model according to its order of
integration. Again, since there is a possibility
of a long-run relationship among the variables,
we test for their order of integration. In the
event that  has an identical order of
integration with any of the explanatory
variables, one could suspect co-integration. A
linear combination of these variables was run
in their level form without the intercept as
indicated hereunder:

..(6)...........VZB tit 
Then, the residual V was subjected for

stationarity test; if the V is stationary, then co
integration is established and Equation (4)
above transforms to Error Correction Model
of the form

......(7)11

2210

ttnn

ttt

....
...








Where,
1ttu = Error Correction representation

1tu = Long-run separator of VOL from
the sources

t = Coefficient measuring the degree
of error corrected

This will help to account for the speed of
adjustment of the deviation from the long-run
equilibrium.
RESULTS AND DISCUSSION

Since, the  results emanating from empirical
models are likely to be spurious if the variables
are non-stationary and co-integrated, to avoid
the nonsense correlation of result that is likely
to arise therein, necessary tests were
completed prior to estimation. Following the
ADF, unit roots test was run on the levels of
the variables and on their 1st, 2nd and 3rd

differences. The results show that all the
variables were stationary after first differencing
as indicated below:

Table 1: ADF Unit Root Test on the annual
series
Variables Order of  integration
Gross domestic product (GDP) 2
Gross capital formation (GCF) 3
Labour force (LBF) 1
Government health outlays (GHX)  2
Life expectancy (LEX) 1
Education (SER) 1

The perusal of Table 1 shows that labour
force and life expectancy and education were
stationary at first differencing, that is to say
they were integrated of Order 1 while GDP and
Health Outlays were stationary at second
differencing.

Only gross capital formation (GCF) was
stationary after the third differencing. Since
GDP and health expenditure have the same
order of integration, co-integration was
suspected and proceeded to implement the
Engle-Granger Co-integration Procedure by
estimating the linear combination of all the
explanatory variables against the dependent
variable at their levels forms without their
intercept and then tested their residual for unit
root. The results are displayed in Table 2.

Table 2: Result of co-integration tests for
the residuals
Particulars t-adf Lag Critical value
Residual 1 -1.3599** 2 -1.952
Residual 2 -1.0565** 1 -
Residual 3 -1.6093** 0 -
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The perusal of Table 2 shows that all the
residual t-adf fall short of the critical value at
the 5 percent level. Since, the existence of a
long-run relationship could not be established,
an Error Correction Model is thus, not required.
The model was run by using OLS.

From the result, R2 value was approximately
0.78 implying that about 78 percent of the total
variation of the behavior of economic growth
captured by GDP has been explained by the
set of independent variables included in the
model. The F-statistic of 29.10 exceeds its
critical value at the 5 percent level. However,
the Durbin–Watson value of approximately
1.74 shows the presence of negative auto
correlation. From the result, there exists a
positive relationship between gross capital
formation and economic growth, a result which
conforms to a priori expectation. Using the
rule of the thumb, the result is not only
statistically significant, it is very robust. The
main implication is that a unit increase in gross
capital formation will cause GDP to increase
by 0.28 units, thereby, prompting gross capital

formation as a major determinant of economic
growth in Nigeria. Coincidentally, labour force
is also statistically significant. The positive
sign meets a-priori expectation. It shows how
changes in the variable prompt changes in
Economic Growth. From the result, a unit
increase in Labour Force leads to 0.21 increase
in GDP. Thus, Labour Force is a major
determinant of Economic Growth in Nigeria.

The level of education represented by
secondary school enrolment displays a
positive sign with a coefficient of 0.12. A priori,
if government expenditure which finances the
development of schools and day-to-day
activities of the schools increase, more schools
will be built, libraries stuffed and better learning
equipment acquired leading to more efficient
labour which sparks off higher productivity
thereby, leading to increases in GDP. From the
Keynesian Bible, an increase in recurrent
expenditure on education will make more
money at the disposal of school employees
and this will lead to a rise in aggregate demand
which make producers to produce more goods
and services, which will lead to an increase in
GDP. Judging from the t-values the variable is
statistically significant in contributing to GDP.
The main implication is that a unit increase in
education spending will cause GDP to
increase by 0.12 units. This implies that the
more people develop pools of ideas from their
fields of specializations, the more the economy
gains the financial inputs from their
experiences.

The government health outlay possesses
the expected positive sign and a robust
coefficient of 0.37 meaning that apriori, if
government expenditure in the health sector
to finance the development of hospitals,
dispensaries, maternity homes, purchases of
ambulances, salaries and wages of health
workers, amongst others increase, the more
healing homes will be built and better
equipment acquired leading to more healthy
labour which sparks off higher productivity,
thereby, leading to an increase in GDP. The
main implication is that a unit increase in

Table 3: Least square analysis of GDP w.r.t.
explanatory variables
Variables Coefficient Standard error
Constant 1.877*** 0.473
DDGDP -0.010NS 0.065
DDDGCF 0.649*** 0.091
DLBF -0.438*** 0.149
DDGHX -0.004* 0.002
DLEX -0.001NS 0.001
DSER -0.001NS 0.009
R2 0.779
Adjusted R2 0.759
S.E. of regression 0.102
Sum squared residue 0.250
Log likelihood 30.715
F-statistic 29.104
Prob(F-statistic) 0.000
Mean dependent variable 3.935
S.D. dependent variable 0.255S

Akaike info criterion -1.529
Schwarz criterion -1.206
Hannan-Quinn criterion -1.424
Durbin-Watson statistics 1.737
* and *** significant at ten and one percent level
NS: Non-significant
S: Standardized
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Government Health Outlays will cause GDP to
increase by 0.37 units, ceteris paribus. Again,
an increase in recurrent expenditure on this
sector will make more money at the disposal of
health employees and this will lead to a rise in
aggregate demand which make producers to
produce more goods and services, which will
lead to an increase in GDP.

The only surprising result is the
relationship between life expectancy and
economic growth. Although, the variable
displayed a positive sign and a coefficient
which meets our economic a priori, yet, it is
non-significant. Thus, the variable does not
have any significant impact on economic
growth in Nigeria, since its coefficient was non-
significant statistically. This is a surprising
result. First, it shows that, although, the
government pumps money into that sector
from time to time to finance the development
of hospitals, dispensaries, maternity homes,
purchases of ambulances, salaries and wages
of health workers, amongst others, the more
healing homes will be built and better
equipment acquired leading to more healthy
population which sparks off higher life
expectancy, it becomes probable at this
juncture to conjecture that these development
do not touch the health of the people. A second
guess could be that these huge revenue seen
in prints are not actually wired through the
right channel as the system is marred by
rampant corruption. Finally, whether the linear
regression model does not ably capture the
relationship between the variables, we cannot
expressly say. This is thus, a different subject
matter for further research.
CONCLUSIONS

This study examined the proximate effect
of health outlays on the Nigerian economy over
the period of 1975-2012 using a variant of the
Neo-Classical Sensitivity Model to estimate
the variables. Prior to the estimation of the
empirical model, a number of tests were
completed-stationarity and long-run
relationship. Following the Augmented
Dickey-Fuller, unit roots test was run on the

levels of the variables and for their 1st, 2nd and
3rd differences and it was found the existence
of unit roots in all the variables which were
made stationary after differencing. The Engle-
Granger Co-integration statistics accepts the
null hypothesis of zero cointegration at the 5
percent level of significance and so, the model
was estimated with the variables entered
according to their respective orders of
integration.

The results revealed a positive and
significant relationship between economic
growth and government health outlays, gross
capital formation, labour force, and the level
of education represented by secondary school
enrolment. A surprising result  was that there
was statistically non-significant relationship
between life expectancy and economic growth
in Nigeria. This explicitly prompts the
conclusion that the massive budgets
successively registered in the health sector
are not being faithfully committed to the sector.
Arising thereof, there is dire need for
government to check the corruption in health
sector and channelize the budget appropriately.
In addition to increased access to quality
treatment at reduced costs, health workers
should be increased and retrained with a
reliable system for the supply of quality drugs
and medical materials put in place. This does
not negate the necessity of increasing the
health sector ’s budgets and improving
workers’ morale.
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ABSTRACT

The paddy-wheat rotation has been predominant in the agricultural
scenario of Punjab but has recently come under severe criticism due to the
resource depleting intensive agricultural practices associated with it. The
present study is an attempt to understand the issues relating to the
sustainability of this rotation in terms of the carbon equivalents of inputs
and outputs involved in its production process. The results revealed that
paddy crop is more resource depleting than the wheat crop and the
inefficiencies in its production are larger in the case of the small farmers. It
thus, emphasizes upon the threat being posed to the sustainability of an
important source of livelihood for the agrarian community of Punjab,
especially in the case of the small land holders.
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INTRODUCTION
The paddy-wheat rotation is of major

importance to the Indo-Gangetic Plains of India,
comprising primarily of the states of Punjab,
Haryana and Uttar Pradesh. This system forms
the backbone of the Indian agrarian economy
and provides livelihood to a major chunk of
the farming community of India. The state of
Punjab deserves special mention here with
respect to the paddy and wheat crops. The
state is popularly known as the food bowl of
India due to its significant contribution to the
food grain production of the country. While
occupying only 1.53 percent of the
geographical area of the country, the state
produces 19 percent of wheat and 10 percent
of the rice in India (Anonymous, 2012a). Paddy
and wheat crops together occupy 80 percent

of the gross cropped area and contribute
significantly to the prosperity of the farming
community (Anonymous, 2012b). This has,
however, been achieved at a heavy cost of
environmental degradation in the form of fall
in water table, degradation of soil health and
erosion of biodiversity (Sidhu and Johl, 2002).

Intensive agricultural practices associated
with the paddy and wheat crops are posing a
threat to the very sustainability of Punjab’s
agriculture. An excessive use of resources
increases the cost of cultivation on one hand
and reduces the land productivity on the other,
thus, rendering such practices both
economically and environmentally
unsustainable. Various conservation
techniques have been recommended and many
among them are being gradually adopted by
farmers. These include changes in tillage
practices, crop residue management and
diversification of paddy-wheat systems to less
input intensive cropping systems. However,
the feasibility of these techniques as solutions
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to the larger problems of resource degradation
and sustainable agricultural productivity are
still unclear.

Many studies have tried to assess the
impact of intensive agricultural practices
through trends of productivity and cost of
cultivation. However, an assessment of
environmental sustainability requires going
beyond analysis of monetary costs and returns
and encompass losses and gains in form of all
natural resources included in the production
process. In this direction, this paper is an
attempt to add a dimension of carbon use
efficiency in studying the various aspects of
sustainability of paddy and wheat crops in
Punjab. The objective of this paper is to
examine a few aspects relating to the
sustainability of paddy and wheat crops in
Punjab. These include:
i. the characterization the paddy-wheat crop

rotation as followed in Punjab and
ii. an assessment of the sustainability of

paddy and wheat crops in terms of the
carbon equivalents of inputs and outputs
associated with their production process
with special reference to the different land
holding categories.

METHODOLOGICAL FRAMEWORK
The study is based on primary data

collected through personal interview method
by using a pretested interview schedule. Four
stage random sampling technique was adopted
to select 80 farmers from eight villages of
Ludhiana and Sangrur districts of Punjab. The
selection of the farmers was based on the
criteria that the farmer must be practicing the
paddy-wheat rotation on not less than 70
percent of operational land holding. The time
frame of the study was the agricultural year
2012-13. Further, due care was taken to
represent the standard land holding
categories. In order to obtain proper
representation of each land holding category,
farmers of each category were selected
according to their respective proportions as
reported by the Agricultural Census, 2010-11.
The standard land holding categories were

later clubbed into three categories, viz., small,
medium and large to facilitate comparison. The
three land holding categories thus,
constructed are given below:

Table 1: Land holding categories for the
purpose of present study
Constructed land
holding categories

Included standard
land holding
categories

Land
area in
acres

Small Marginal land holding <2.5
Small land holdings 2.5 to 5

Medium Semi medium land
holdings

5 to 10

Large Medium land holdings 10 to 25
Large land holdings >25

The data were analyzed to obtain the
agronomic productivity and carbon inputs and
outputs of both crops. Carbon inputs and
outputs were calculated by converting all
inputs and outputs into their  carbon
equivalents using relevant conversion factors
culled from literature. The details of the sources
of carbon equivalents used are listed below:
Carbon Inputs
Seed, fertilizer and plant protection chemicals

Dubey (2008) and Lal (2004)
Diesel Consumption

IPCC (2006) and Singh and Mittal (1992)
Electricity consumption for irrigation

International Energy Agency (2011) and
West and Maryland (2002)
Carbon Outputs

Dubey (2008)
Following (Lal, 2004) the carbon

sustainability indices (CSI) were also
calculated using the following formula.

O

IO

C
)C(CCSI 



where
Co = Carbon Outputs, kg Carbon

equivalents per acre
CI = Carbon Inputs, kg Carbon

equivalents per acre
The carbon sustainability indices were

used to emphasize the differences in carbon
use efficiency for the paddy and wheat crops
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and for the different land holding categories.
RESULTS  AND  DISCUSSION

The results have been discussed under the
different heads to facilitate better
understanding of various dimensions of the
study.
General Characteristics of Punjab
Agriculture

The farming system of Punjab is
characterized by prevalence of semi-medium
to medium land holdings with the average
operational land holding recorded as 12.03
acres (Table 2), the subsequent values for
small, medium and large farmers being 3.28,
7.95 and 21.22 acres, respectively. The gross
cropped area was recorded as 24.76 acres for
the whole sample, thus, making the cropping
intensity as high as 205.8 percent, indicating
all year round coverage of land under crops.
The continual coverage of land under resource
intensive crops like paddy and wheat is
primarily responsible for exhausting the soil
of its nutritional base. These results
corroborate with the works of Singh (2003) and
Erenstein (2011).

The results given in Table 3 present details
of the crop rotations as observed in the study.
Paddy-wheat rotation was indisputably the
most important occupying 88.1 percent of the
net sown area. Paddy is grown primarily as a
commercial crop while wheat is the staple cereal
crop of the region. Wheat is valued not only
for its grain but also for the straw which is
used widely as a livestock feed. The wide
popularity of paddy and wheat crops has been
attributed to their relatively stable yields and
the presence of an assured market (Singh et
al., 2011). Other important crops include fodder
grasses like pearl millet, berseem and sorghum
which are summarized under the Fodder-
Fodder crop rotation. The Fodder-Fodder crop
rotation forms an important complement to the
paddy-wheat rotation as most farmers (98.8
percent) supplemented crop cultivation with
livestock rearing. Few other crops like cotton,
maize and mustard were also grown but only
by very few farmers of the large farm category.

The farming system under present study
has been further characterized in terms of the
resource utilization quantified as carbon
equivalents. The carbon equivalents of all
inputs and outputs of paddy and wheat are
mentioned in Tables 4 and 5 along with their
percentage shares in the total carbon inputs
and outputs per farm. The total carbon input
per farm was found to be 9408.9 kg Ce for the
overall sample. The corresponding values for
the small, medium and large farmers were
3097.4, 6315.9 and 16160.7 kg Ce per farm.
Further, the carbon output per farm for the

Table 2: Land use patte rn of se le cted
farmers in Punjab, 2012-13
Particulars Small

(n1=21)
Medium
(n2=27)

Large
(n3=32)

Overall
(N=80)

Net sown area
(acres)

3.28 7.95 21.22 12.03

Gross cropped
area (acres)

6.69 16.30 43.75 24.76

Cropping
intensity (%)

204.0 205.0 206.2 205.8

Table 3: Crop rotations followed by selected farmers in Punjab, 2012-13
Crop rotations Small (n1=21) Medium (n2=27) Large (n3=32) Overall (N=80)

Farmers
(%)

% of
NSA*

Farmers
(%)

% of
NSA*

Farmers
(%)

% of
NSA*

Farmers
(%)

% of
NSA*

Paddy-Wheat 100.0 84.9 100.0 89.6 100.0 87.9 100.0 88.1
Fodder-Fodder 95.2 15.1 100.0 9.9 100.0 7.7 98.8 8.7
Basmati-Wheat 3.7 0.5 25.0 2.7 11.3 2.0
Cotton-Wheat - - 9.4 0.6 3.8 0.4
Maize-Paddy-Potato - - 3.1 0.4 1.3 0.3
Maize-Paddy-Wheat - - 3.1 0.4 1.3 0.3
Paddy-Fodder - - 3.1 0.1 1.3 0.1
Maize-Mustard - - 3.1 0.1 1.3 0.1
*NSA: Net sown area
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overall sample was found to be 52480.4 kg Ce,
while the corresponding values for the small,
medium and large farmers were 15311.9, 35863.6
and 90892.7 kg Ce, respectively.  It is observed
that, the two crops utilize as high as 94.8
percent of the carbon inputs while contributing
to only 80 percent of the carbon output and
occupying 87.6 percent of the gross cropped
area (not given in table).

Moreover, paddy alone consumes 62.7
percent of the total carbon inputs incurred on
the entire farming system while contributing
to 45.4 percent of the total carbon output.
Among the three land holding categories,
paddy and wheat have the highest shares in
the carbon inputs and lowest in the carbon
outputs in the case of the small farmers. On
the other hand, the large farmers while having
comparatively smaller shares in carbon input
contribute more to the carbon output. Thus,
the paddy-wheat rotation can be said to
consume disproportionately large amounts of
environmental resources than the output being
produced, especially in the case of small
farmers.

Agronomic Productivity and Carbon
Equivalents

The data relating to the inputs and outputs
of the paddy and wheat crops was subjected
to analysis for computing the agronomic
productivity, carbon inputs and outputs and
the carbon sustainability indices. These
indicators provide some valuable information
regarding the nature of resource use in paddy
and wheat crops in Punjab. The information
pertaining to the paddy crop indicates that the
productivity of the paddy crop was 28.6 q per
acre and did not vary significantly across the
land holding categories (p>0.05) (Table 6).

Table 4: Share of paddy and wheat crops in
C input per farm

(Percent)
Particulars Small

(n1=21)
Medium
(n2=27)

Large
(n3=32)

Overall
(N=80)

Total, kg Ce per
farm

3097.4 6315.9 16160.7 9408.9

Paddy 70.7 3.3 61.5 62.7
Wheat 24.6 31.8 33.1 32.1
Paddy and
Wheat

95.3 95.1 94.6 94.8

Other crops 4.7 5.0 5.4 5.2
Ce: Carbon equivalent

Singh (2003), Rang et al. (2010) and Grover
(2012) reported similar productivity of paddy
crop for the region. The conversion of inputs
of paddy production into carbon terms revealed
that the small farmers incurred significantly
(p<0.05) larger carbon costs at 834.7 kg Ce per
acre as compared to the medium farmers at
575.2 kg Ce per acre and large farmers at 533.0
kg Ce per acre. The overall carbon input per
acre was recorded as 626.5 kg Ce. It is worth
noting that while the agronomic productivity
of paddy crop did not differ across the land
holding categories, the subsequent carbon
input cost did.

The carbon output was found to be 2206.0
kg Ce per acre and did not differ statistically
(p>0.05) across the three land holding
categories. Finally, the carbon sustainability
index for the paddy crop was calculated to be
equal to 2.87, very close to the value computed
by Jat et al. (2011). The small farmers fared low

Table 6: Indicators of agronomic and
environmental sustainability of paddy crop
in Punjab, 2012-13

(Acre -1)
Particulars Small

(n1=21)
Medium
(n2=27)

Large
(n3=32)

Overall
(N=80)

Agronomic productivity, q 27.6a 28.4a 29.3a 28.6
C Input, kg Ce 834.7a 575.2b 533.0b 626.5
C Output, kg Ce 2132.2a 2195.9a 2262.9a 2206.0
C Sustainability Index 1.84b 3.12a 3.33a 2.87
abFigures with different superscripts in a row differ significantly
(p<0.05)

Table 5: Share of paddy and wheat crops in
C output per farm

(Percent)
Particulars Small

(n1=21)
Medium
(n2=27)

Large
(n3=32)

Overall
(N=80)

Total, kg Ce per farm 15311.9 35863.6 90892.7 52480.4
Paddy 38.1 43.9 46.9 45.4
Wheat 30.4 33.6 35.5 34.6
Paddy and Wheat 68.5 77.5 82.4 80
Other crops 27.5 22.5 17.9 20
Ce: Carbon equivalent
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at an index of 1.84 (p<0.05) as compared to the
medium farmers at 3.12 and large farmers at
3.33. This is equivalent to saying that the
carbon use efficiency observed for small
farmers was less than that for the medium and
large farmers.

The results for a similar exercise for the
wheat crop have been summarized in the Table
7. The average grain yield for wheat was 20.4 q
per acre and showed no significant differences
(p>0.05) across the three land holding
categories. Singh (2003) and Erenstein (2011)
reported similar values for wheat productivity
in Punjab region. The carbon inputs and
outputs for the wheat crop were also lower
than that of the paddy crop at 276.2 and 1672.8
kg Ce per acre respectively. The wheat crop
recorded a higher value of carbon
sustainability index of 5.13 as compared to
paddy. This value corroborates well with the
report of Jat et al. (2011) which reported the
carbon sustainability index of wheat to be 5.1.
However, no significant differences (p>0.05)
were observed across the three land holding
categories. It can be concluded that the wheat
crop was more efficient than paddy crop in
use of resources.

Table 8: Indicators of agronomic and
e nvironmental sus tainability of paddy-
wheat rotation in Punjab, 2012-13

(Acre -1)
Particulars Small

(n1=21)
Medium
(n2=27)

Large
(n3=32)

Overall
(N=80)

C Input, kg Ce 557.2a 427.2b 402.1b 450.3
C Output, kg Ce 1906.1a 1935.7a 1957.5a 1937.6
C Sustainability
Index

2.66b 3.70a 3.93a 3.52

abFi gures w it h different superscri pts in a row di ffer
significantly (p<0.05)

Table 7: Indicators of agronomic and
environmental sustainability of wheat crop
in Punjab, 2012-13

(Acre -1)
Particulars Small

(n1=21)
Medium
(n2=27)

Large
(n3=32)

Overall
(N=80)

Agronomic productivity, q 20.6a 20.4a 20.3a 20.4
C Input, kg Ce 272.1a 279.3a 276.2a 276.2
C Output, kg Ce 1686.9a 1676.4a 1660.5a 1672.8
C Sustainability Index 5.32a 5.05a 5.08a 5.13
aFigures with different superscripts in a row differ significantly (p<0.05)

Finally, the carbon inputs and outputs for
the entire paddy-wheat rotation were clubbed
and analyzed together (Table 8). It was found
that carbon input for the overall sample was
450.3 kg Ce per acre. The corresponding value
for the small farmers was 557.2 kg Ce, which
was significantly higher (p<0.05) than 427.2
kg Ce for medium and 402.1 kg Ce for the large
farmers.

The carbon output for the whole sample
was 1937.6 kg Ce per acre. There were no
significant differences (p>0.05) observed
across the land holding categories. The carbon
sustainability index for the paddy-wheat
rotation was computed to be equal to 3.52,
which is similar to that reported by Jat et al.
(2011). Its value for the small farmers was 2.66,
significantly lower (p<0.05) than those for the
medium farmers (3.70) and for the large farmers
(3.93). Thus, considering the paddy-wheat
rotation as a whole also the small farmers were
less efficient in the use of resources.

From the ongoing discussion, it is inferred
that the small farmers are less efficient in the
use of resources. The inefficiencies were
particularly pronounced for the paddy crop,
which entailed larger consumption of carbon
inputs for the system under study.
CONCLUDING REMARKS

The study emphasizes the importance of
paddy and wheat crops in the agricultural
scenario of Punjab state and underlines the
threat to the sustainability of the paddy-wheat
rotation due to intensive agricultural practices.
The paddy crop was found to be more exigent
on resources than the wheat crop, primarily
due to large amount of resources used in its
cultivation as compared to the output it
produces. Further, the small farmers were
found to be less efficient than the medium and
large farmers due to inefficient use of
resources. Low carbon sustainability indices
for paddy-wheat rotation, especially for the
small farmers connotes the underlying threat
to the sustainability of paddy-wheat rotation
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particularly so in the case of small farmers and
calls for urgent remedial action.
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ABSTRACT

The results indicate only Ajumako-Kasoa markets, Swedru-Cape Coast
markets and Ajumako-Swedru markets were integrated. There were high
degrees of market efficiency in cassava marketing in these two paired markets
whiles most of the market pairs in the region were inefficient. The speed of
adjustment was 121 percent running from Swedru to Cape Coast towards
long run equilibrium.  Ajumako cassava market prices do not cause changes
in Kasoa market prices though in the long-run they move to equilibrium.
There was a high degree of integration between Bawjiase, Ajumako, Swedru
and Kasoa markets, Bawjiase, Ajumako and Swedru markets. The speed of
adjustment running from Ajumako through Swedru to Cape Coast markets
towards long-run equilibrium was 145 percent. The speed of adjustment
running from Swedru through Bawjiase to Kasoa markets towards long-
run equilibrium was 78 percent. Swedru market price causes changes in
Kasoa markets in the short-run though not integrated in the long-run. Most
of the cassava markets were inefficient, which may affect the farmer’s share
in consumer price. The demand for and price of a given unit of cassava in a
market would have a dominant effect on the cassava trade and by extension,
price formulation in other trading markets and even production, hence,
threatening the regions contribution to the sustenance Ghana’s self
sufficiency in cassava production.
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INTRODUCTION
In Africa, cassava is cultivated in small

farms and often in fields which are left aside as
fallow or marginal areas. The Sub-saharan
countries are the main producers of cassava
all together accounting for 62 percent of world
production (Asogwa et al., 2013). Cassava is
the chief source of dietary food energy for the

majority of the people living in the lowland
tropics, and much of the sub-humid tropics of
West and Central Africa (Tsegia et al., 2002).
In value terms, Ghana is the 6th world producer
of cassava. Cassava constitutes 22 percent of
Ghana’s agricultural GDP and one of main
staple crops with an annual production above
10 million metric tonnes in the last decade. In
terms of area harvested, cassava is now the
second largest crop (MAFAP, 2013). Cassava
is the first crop in terms of calories intake and
per capita consumption in Ghana. According
to the Food Balance Sheet by FAOSTAT, per
capita daily intake was 551 in 2007.
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Ghana’s most popular ways of consuming
cassava are fufu from fresh roots, gari and flour
as well as starch production for the processing
industry. Cassava is consumed in all of the ten
administrative regions of the country (World
Bank, 2010). It is grown in all regions of Ghana
but particularly abundant in Central, Eastern,
Brong Ahafo, Volta, and Ashanti regions. The
production of cassava roots has increased by
almost 40 percent from 2007 to 2011. It is largely
due to increase in average yield per hectare of
26 percent over that period from 12.76 to 16.17
tonnes per hectare (MOFA, 2010). These
figures represent harvested quantities of
cassava, it is estimated that an additional 30
percent remain in the ground unharvested
(Onumah et al., 2008) and cassava surpluses
for 2006 were estimated at 3.3 million metric
tons constituting about 30 percent of total
domestic production due to insufficient
demand, lack of buyers, or more likely weak
marketing connections and mostly marketing
inefficiencies (Yisa, 2009).

The main cassava specific policy
intervention that was implemented in Ghana is
the Presidential Special Initiative (PSI) aiming
at developing starch production from cassava
by means of establishing a starch processing
plant in Awutu Senya district of Central region
of Ghana. The PSI in Ghana is one of similar
initiatives undertaken in other cassava
producing countries like Nigeria supported by
the NEPAD’s Pan-African Cassava Initiative
(NPACI) launched in January 2004. Ghana
Agricultural Policy gives particular attention
to the development of the cassava sector and
the intensification of industrial processing to
increase the value added from cassava. As a
consequence, cassava is one of the priority
staple crops as defined in FASDEP II together
with maize, rice, yam and cowpea. RTIMP is
also a cassava project funded by the
International Fund for  Agricultural
Development (IFAD) and the Government of
Ghana for a period of 8 years (2007-2014).

West African Agricultural Productivity
Program (WAAPP) is also a two-phase, ten-

year, horizontal and vertical adaptable program
lending to support the implementation of the
Comprehensive Africa Agriculture
Development Programme’s (CAADP)
agricultural research and development pillar,
as reflected in the national agricultural
investment plans and the regional mobilizing
program. The overall goal of the WAAPP is to
contribute to agricultural productivity increase
in the participating countries It is not surprising
that Ghana is now self sufficient in the
production of most carbohydrate foods such
as maize, cassava, yam, sweet potato and
Plantain (Ghana News Agency, 2014).
However, the benefits of production must be
reflected in efficiency of the markets as in most
Africa countries and Ghana, cassava
cultivated by small scale farmers are often sold
either in the nearby markets or the farm gate.

That is to say, if agricultural growth is to
be realized, developing countries like Ghana
have to ensure effective and efficient marketing
and distr ibution systems. Economic
integration results in more efficient use of
resources increase in trade, productivity and
overall production (Ismet et al., 1998).
Efficiency of markets depends, among other
things, on the number of traders, the level of
competition among them and on the amount
and costs of information at their disposal
(Federico, 2007). It is, however, obvious that
increased production without corresponding
well-developed and efficient marketing system
may amount to wastage of resources (Adetunji
and Adesiyan, 2008). Hence, investigating the
spatial integration of producing and
consuming cassava markets is useful in
ascertaining the efficiency of cassava
marketing in Central region of Ghana. Cassava
marketing system in central region of Ghana
will ensure cassava at cheaper price to
consumer and also ensures greater share to
producer in consumer price. An efficient farm
marketing system is an important means for
raising the income levels of farmers and for
promoting the economic development of a
country (Tamimi, 1999).
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Producer marketing decisions are based on
market price information, and poorly integrated
markets may convey inaccurate price
information, leading to inefficient product
movements (Goodwin and Schroeder, 1991).
Linkages to marketing centres have been
found to contribute significantly to rural
household’s escape from poverty (Krishna,
2004 and Krishna et al., 2004). Improving
marketing efficiency is a way to increase social
welfare by generating income for the local
producers and chain actors and by promoting
its sustained use (Akwasi et al., 2011). The
paper contributes towards identification of the
degree and level of spatial market integration
of the cassava market in central region of
Ghana, adds to the literature on the efficiency
of the cassava marketing system, and provides
guidance for policy aimed at enhancing
economic activity in the cassava marketing
system ensures that a district balance occurs
among food.
METHODOLOGY
Theoretical Framework

This research adopts market integration as
a measure of marketing efficiency. Barret and
Li (2002) defined market integration as
tradability or contestability between markets.
Market integration can be interpreted as the
extent to which price shocks are transmitted
between spatially separate markets (Goodwin
and Piggott, 2001). Thus, a situation in which
prices in different markets move together if their
price differential equals transfer costs. In the
case of spatial integration, two product markets
within a nation (or single currency area) are
said to be integrated if, when trade takes place
between them, price in the consumer or urban
market (importing market) equals price in the
producer market or rural market (exporting
market) plus the transportation and other
transfer costs of moving the product between
the two markets.

Similarly, markets are integrated across time
when the expected price differential does not
exceed the physical and financial costs of
storage and across product form when the

price differential between two related
commodities does not exceed processing
costs. The goal of market integration analysis
is to determine marketing efficiency which is
basically the extent and speed of price
transmission between spatially separated
markets (Goleti et al., 1995). It is built on the
premise that if a pair of markets is integrated
(rural and urban markets), a price change in
one of them (urban market) will be reflected in
a price change in the other (rural market). The
demand for and price of a given unit of cassava
in a market would have a dominant effect on
the cassava trade and by extension, price
formulation in other trading markets. This
would be an indicator for marketing efficiency
since price differences between the given
markets would reflect only transportation costs
including normal profit (Delgado, 1986). The
more integrated a market is the more efficient it
is.
Sources of Data

The secondary data used for this study
were sourced from the District, Municipal and
Metropolitan Agricultural Development Units
in the five districts, municipality and
metropolitans (Awutu Senya East, Awutu
Senya, Ajumako Enyan Essiam, Cape Coast,
Agona West) in the central region of Ghana.
These are monthly wholesale prices of cassava
(91kg) per bag. The data covered from January
2011 to December 2013, giving a total of 36
monthly data. Ajumako and Bawjiase markets
are considered as rural markets. Swedru market
is considered as semi-urban market, Kasoa as
Urban markets and Cape Coast as Urban
market. The monthly data were selected
because of availability at the various market
reports in the districts. Weekly data had a lot
of missing data which couldn’t have be used
for the analysis because of its statistical
implications of misleading. The most recent
data were selected to give current indications
and trends of cassava marketing in the region
Description of Selected Markets
Bawjiase market

The town Bawjiase and its immediate
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surroundings are noted for its cassava
production. It wasn’t surprising the first
presidential initiative in cassava in Ghana had
its factory situated in the township (Ayensu
Starch Company limited). Bawjiase market is a
rural market and has market days on Tuesday
and Fridays where most trading is done. It has
one of the least market infrastructures in the
region despite its cassava production exploits
and potential. It situated in between the Kasoa
market and the Swedru urban markets.
Swedru market

The market accounts for about 70 percent
of the volume of trade in the district. Swedru
in particular happens to be one of the
commercial centres of-the central region.
However, the general marketing infrastructure
to support the enormous wholesale and retail
trading activities are extremely inadequate.
FAO under its research titled Cassava in Africa
with case studies in Nigeria and Ghana
underscores the Agona district of which
Swedru is its capital and dominant market as
one of the best three cassava producing
districts in the region.
Kasoa market

Kasoa Market is being the biggest market
in the region and also one of the very important
markets in the country. Its strategic location
brings most farmers to sell their produce. It is
very busy for its Tuesday and Friday market
days. There are two markets in the namely, the
old and new market. The new market is where
most of the cassava commerce takes place. It
has the characteristics of both wholesale and
retail market. It is the market that links the region
to the Capital city of Ghana. Most retailers,
middlemen and buyers and farmers come from
both from Accra and towns like Bawjiase,
Swedru, Cape coast and even Eastern region
of Ghana to trade in this market. The city of
Kasoa development has been as the residual
effect of this huge and vibrant market. The
market is situated in the Awutu Senya district
which is known for its cassava production not
only in the region but also in Ghana. It has one
the best market infrastructure in the district as

one of the most accessible markets. The market
is situated in formerly Awutu Senya district
but now Awutu Senya East Municipality.
Cape Coast market

Cape Coast represents the capital of the
central region and serves as large market for
surrounding farming producing rural
communities and towns such as Elimina,
Asebu, Twifo and Hemang areas. Until
recently the market was the largest and well
patronized market in the central region. It is
has the characteristics of both wholesale and
retailing in terms of cassava marketing.
Ajumako market

The Ajumako market is the largest market
and most patronized market in the Ajumako
Enyan Essiam district. Most rural communities
sell their cassava produce either at the Ajumako
market or at farm gates based on the
information of the pricing in Ajumako market.
The market has market days of Mondays. On
this day most rural farmers and traders bring
their produce to the market to be sold to market
women who normally come from Kasoa,
Swedru or Cape Coast markets. The market is
a rural market and situated between the urban
Swedru market and the city Cape Coast market
and Mankessim Markets. The importance of
the district in cassava production earns it
place in the Root and Tuber Improvement and
Marketing Programme (RTIP project) which
has the aim to build up competitive, market-
based and inclusive commodity chains for
roots and tubers, ensuring that they are
supported by relevant, effective and
sustainable services that are accessible to the
rural poor.
Analytical Procedure

The data analytical techniques that were
used in this study comprised of Unit root test
co-integration technique (Johansen co-
integration test), Error Correction and Vector
Autoregressive models. Augmented Dickey
Fuller Tests (ADF) test, Philips-Perron (PP) test
and DF-GLS test were used for the stationarity
tests. Johansen co-integration test was used
to test for long run market integration between
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spatial markets that are stationary of the same
order and Error correction model, Vector
Autoregressive model was used for short run
integration analysis.
Test for order of econometric integration

A stationary series is one with a mean value
which will not vary with the sampling period.
In contrast, a non-stationary series will exhibit
a time varying mean (Juselius, 2006). Before
examining integration relationships between
or among variables, it is essential to test for
unit root and identify the order of stationarity,
denoted as I(0) or I(1). This is necessary to
avoid spurious and misleading regression
estimates. The framework of ADF methods is
based on analysis of the following model
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Here, pt is the cassava price series being
investigated for stationarity,   is first
difference operator, T is time trend variable,

t represents zero- mean, serially uncorrelated,
random disturbances, k is the lag length;
 ,  ,  and k  are the coefficient vectors.
Unit root tests were conducted on the 
parameters to determine whether or not each
of the series is more closely identified as being
I(1) or I(0) process. Test statistics is the t
statistics for  . The test of the null hypothesis
of equation (1) shows the existence of a unit
root when  =1 against alternative
hypothesis of no unit root when  1. The
null hypothesis of non-stationarity is rejected
when the absolute value of the test statistics
is greater than the critical value. When pt is
non-stationary, it is then examined whether or
not the first difference of pt is stationary (i.e.
to test (1)1  tt pp  by repeating the above
procedure until the data were transformed to
induce stationarity.

DF-GLS test for a unit root in a time series
was used in addition to Augmented Dickey
Fuller (ADF) and Philips-Perron (PP) test . It
performs the modified Dickey–Fuller t test
(known as the DF-GLS test) proposed by
Elliott,  Rothenberg, and Stock (1996).
Essentially, the test is an Augmented Dickey–

Fuller test, similar to the test performed by
Stata’s dfuller command, except that the time
series is transformed via a generalized least
squares (GLS) regression before performing
the test.

Elliott, Rothenberg, and Stock and later
studies have shown that this test has
significantly greater power than the previous
versions of the augmented Dickey–Fuller test.
The Philips-Perron (PP) test is similar to the
ADF test. PP test was conducted because the
ADF test loses its power for sufficiently large
values of “k”, the number of lags. It includes
an automatic correction to the Dickey-Fuller
process for auto-correlated residuals. The
regression is as follows

ttttt ybbypp   1101       .............(2)
Where yt is the cassava price series being

investigated for stationarity, b0 and b1 are the
coefficient vectors and ut is serially correlated.
Testing for Johansen co-integration (Trace and
Eigen Value Tests). If two series are individually
stationary at same order, the Johansen co-
integration model can be used to estimate the
long run co-integrating vector using a Vector
Auto regression (VAR) model of the form:
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Where pt is a nx1vector containing the
series of interest (cassava price series) at time
(t),  is the first difference operator i  and 
are nxn matrix of parameters on the ith and kth
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Ig is the identity matrix of dimension g, 
is constant term, t is nx1 white noise error
vector. Throughout, p is restricted to be (at
most) integrated of order one, denoted I(1),
where I(j) variable requires jth differencing to
make it stationary. Equation (2) tests the co-
integrating relationship between stationary
series. Johansen and Juselius (1990) and
Juselius (2007) derived two maximum likelihood
statistics for testing the rank of  , and for
identifying possible co-integration as the
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following equations show:
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Where r is the co-integration number of
pair-wise vector, t is ith Eigen Value of matrix
 . T is the number of observations. The trace
is not a dependent test, but a series of tests
corresponding to different r -value. The max
tests each Eigen Value separately. The null
hypothesis of the two statistical tests is that
there is existence of r co-integration relations
while the alternative hypothesis is that there
is existence of more than r co-integration
relations. This model was used to test for; (1)
integration between pair-wise price series of
local cassava in the five markets.
Test for Granger-causality

After undertaking co-integration analysis
of the long run linkages of the various market
pairs, and having identified the market pair that
are linked, an analysis of statistical causation
was conducted. The causality test uses an
error correction model (ECM) of the following
form:
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Where m and n are number of lags
determined by Akaike Information Criterion
(AIC). If the null hypothesis that prices in
market j do not Granger cause prices in market
i is rejected (by a suitable F-test) that h  = 0
for h = 1, 2….n and  =0, this indicates that
prices in market j Granger-cause prices in
market i. If prices in i also Granger cause prices
in j, then prices are said to be determined by a
simultaneous feedback mechanism (SFM).
This case is then referred to as bi-directional
Granger causality. If the Granger-causality is
in only one direction, it is called uni-directional
Granger-causality and the market which
exhibited sufficient strength to have Granger-
caused the other is referred to as the

exogenous market (Mafimisebi et al., 2012).
RESULTS AND DISCUSSION

A test for a suitable lag length to be
included in the co-integration test was
performed, because the results of co-
integration tests can be quite sensitive to this
(Hafer and Sheehan, 1991 and Hai et al., 2004).
The number of lags was selected by applying
five different multivariate lag selection criteria:
the Akaike information criterion (AIC), the
Hannan-Quin information criterion (HQIC),
and the Schwarz’s Bayesian information
criterion (SBIC), FPE and LR. A vector
autoregression (VAR) on the differenced series
was conducted and lag length of the model
with the least AIC, HQIC and SBIC values
chosen as the appropriate lag length to be
included in the cointegration test. The results
of co-integration test as given in the Table 1
indicate the right lag length for the analysis
was 5 lags.

Table 1: Lag selection criteria
Lag LL LR df FPE AIC HQIC SBIC
0 -623.99 25 2.9e+11 40.58 40.66 40.81
1 -579.08 89.83 25 8.2e+10 39.29 39.75 40.68
2 -561.19 35.78 25 1.5e+11 39.75 40.58 42.29
3 -544.96 32.45 25 3.9e+11 40.32 41.53 44.02
4 -512.11 65.71 25 5.8e+11 39.81 41.39 44.67
5 -402.29 219.63* 25 2.5e+10* 34.34* 36.31* 40.35*

The study first examined each price series
for evidence of non-stationarity in order to
confirm that co-integration approach. At level
0, Kasoa, Swedru and Bawjiase markets
cassava wholesale prices were not stationary
but Ajumako and Cape Coast prices were
stationary. DF-GLS test, Augmented Dickey
Fuller (ADF) and Philips-Perron (PP) showed
similar results as indicated in Table 2.

Table 2: Unit root testing in sample markets
Markets Price Level 1(0)

ADF  test
(CV= -3.56)

PP test
(CV= -18.66)

DF-GLS test
(CV= -3.19)

Ajumako -5.067* -33.089* -5.146*

Swedru -1.985 -8.053 -2.075
Bawjiase -2.355 -12.873 -2.564
Cape Coast -5.418* -32.800* -5.307*

Kasoa -2.360 -11.830 -2.519
*Significant at 5 percent level, CV:Critical Value at 5 percent
PP Test: Philips-Perron Test
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may drift apart and thus consistent with market
integration hence the two markets are efficient.
The other markets pairs are not co-integrated.
However, when the co-integration test for the
markets was done for more than two markets
the results shows otherwise. Commenting on
the issue of bivariate versus multivariate co-
integration results by Maddala and Lahiri, 2009,
they argued it will be wrong to refer two prices
in related markets as not efficient because there
is no co-integration between them because this
is a usual omitted variable problem as seen in
simple and multiple regression. It was further
argued that, two markets may not be co-
integrated but when you add related market, it
will be co-integrated. The results therefore are
sensitive to whether one consider the bivariate
relationship and argue the market are inefficient
or accept the multivariate relationships for
accepting the markets are efficient.

The marketing inefficiencies is  mainly
attr ibuted to poor road and transport
infrastructure and the associated high
transport costs, as well as the comparative
inefficiency of marketing systems (Day et
al., 1996). Cassava tubers are highly perishable
and begin to deteriorate two to three days after

Table 3: Unit root testing in first difference
Markets Price Level 1(1)

ADF  test
(CV= -3.57)

PP test
(CV= -3.56)

DF-GLS test
(CV= -3.19)

Ajumako -3.247 -10.017* -4.458*

Swedru -3.598* -7.077* -4.439*

Bawjiase -4.285* -7.094* -3.889*

Cape Coast -4.914* -9.846* -7.075*

Kasoa -5.371* -7.318* -5.609*

*Significant at 5 percent level
CV:Critical Value at 5 percent
PP Test: Philips-Perron Test

Table 4: Co-integration results for the various markets
Markets Total distance

(km)
Trace

statistics
 Critical value

(5%)
Remarks

Ajumako/Kasoa 77 1.7473* 3.76 Co-integration at rank 1
Swedru/Kasoa 43 14.778 15.41 No Co-integration at rank 0
Bawjiase/ Kasoa 24 12.455 15.41 No Co-integration at rank 0
Bawjiase/Swedru 43 12.402 15.41 No Co-integration at rank 0
Bawjiase/ Cape Coast 134 10.247 15.41 No Co-integration at rank 0
Swedru/Cape Coast 103 2.312* 3.76 Co-integration at rank 1
Ajumako/Cape Coast 73 12.558 15.41 No Co-integration at rank 0
Ajumako/Swedru 34 2.2207* 3.76 Co-integration at rank 1
Kasoa/Cape Coast 114 11.240 15.41 No co-integration at rank 0
Ajumako/Swedru/Bawjiase/ Kasoa 144 3.080* 3.76 Co-integration at rank 3
Bawjiase/Swedru/Kasoa 67 8.196* 15.41 Co-integration at rank 1
Bawjiase/Ajumako/Swedru 59 26.025 29.68 No co-integration at rank 0
Ajumako/Swdru/Cape Coast 176 13.556* 15.41 Co-integration at rank 2
Source: Author's computation
At rank 0: Ho: There is no co-integration between the various market prices
H1: There is co-integration between the various market prices.
NB: We accept null hypothesis when trace statistics or max statistics is less than the 5% Critical value at rank 0.
At rank 1,3: Ho: There is (1) or (3) co-integration of the various markets at rank 1 or 3
H1: There is no 1 or 3 co-integration of the markets at rank 1 or 3.
NB: We accept null hypothesis when trace statistics or max statistics is less than the 5% Critical value at rank 1 or 3

The study went further to test the unit root
in the various markets series at firs difference.
The augmented dickey fuller test shown unit
root in the Ajumako market price series whiles
the other two tests shown no unit root in the
series. This is might be due to ADF test losing
its power for sufficiently large values of “k”,
the number of lags. The results of unit root
test are presented in Table 3.

The co-integration tests results as shown
in the Table 4 indicates three co-integration
between two markets pairs such as Ajumako-
Kasoa, Swedru-Cape Coast and Ajumak-
Swedru at Rank Order 1. This means that, the
prices of the two markets move closely together
in the long run although in the short run they
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harvesting. Unfortunately, apart from delayed
harvesting there are no effective methods
available for prolonged storage of the tubers.
Consequently most chop bar operators (local
restaurant operators that cook the native diet
of fufu with cassava), itinerant traders, retailers
and wholesalers buy cassava for storage at
most for 3-4 days or weekly or daily in fresh
(Ferris, 1998). Therefore, post-harvest handling
of the root crop is also the cause of marketing
inefficiencies or otherwise of the cassava tuber
trading. Inadequate infrastructure in the
farming areas has adversely affected marketing
of cassava too. The lack of a communication
system has also not helped in effective
marketing of cassava. In some areas, farmers
are not encouraged to harvest all their cassava
and sell them at once. Cassava which contains
about 70 percent water must be dehydrated to
reduce the cost of transporting the product
from the rural areas/markets to urban cities/
markets though perishable within 3-4 days
after harvesting. The bulky nature of it with
accompanied huge transportation cost
prevents farmers and traders from transferring
produce from surplus areas to high demand
areas at a time (Asuming, 1992 and Dadson et
al., 1994). Furthermore, prices also offered for
the same cassava tubers on the local markets
are cheaper than the industrially produced
products; but the industrial use of cassava
today on the other hand, commands small
volumes in the region and in the whole West
Africa Sub-region as a whole and is much more
capital-intensive and often subject to the
aggressive pressure of international

competitors, either already established ones
like Thailand or emerging ones like Vietnam.
There is also limited utilization in non-
traditional products (feed, composite flours,
starch and starch derivatives) forcing farmers
to sell their produce at lower prices than the
cost of even harvesting the products alone in
the various markets. These few non-
traditional-food opportunities emerging in
domestic markets in the region contribute to
the inefficiencies.

Table 5: Vector Error Correction (VEC) model results for the co integrated markets
Markets Prob>c2 Error correction term Short run causality
Ajumako/Kasoa 0.1104 0.28236 No short run causality
Swedru/Cape Coast 0.000 -1.21589 Short run causality
Ajumko/Swedru 0.4545 -0.0436 No short run causality
Ajumako/Swedru/Bawjiase/Kasoa 0.1916 0.74375 No short run causality
Bawjiase/Swedru/Kasoa 0.0113 -0.78256 Short run causality
Ajumako/Swdru/Cape Coast 0.000 -1.45544 Short run causality
Source: Author's computation
Ho: No short run causality running from market A to B
H1: Short run causality running from A to B or market A causes price changes in market B
NB: Reject null hypothesis when the p value is > 5%

Table 6: Vector Autoregressive (VAR)
model for the non co-integrated markets:
Granger Causality Wald Tests
Markets Prob>F Remarks
Swedru/Kasoa 0.0215 Short run Causality
Bawjiase/ Kasoa 0.4055 No Short run Causality
Bawjiase/Swedru 0.1829 No Short run Causality
Bawjiase/ Cape Coast 0.3445 No Short run Causality
Swedru/Cape Coast 0.7489 No Short run Causality
Ajumako/Cape Coas 0.9323 No Short run Causality
Kasoa/Cape Coast 0.9303 No Short run Causality
Bawjiase/Ajumako/Swedru 0.0543 Short run Causality
Source: Author's computation
Ho: No short run causality running from market A to B
H1: Short run causality running from A to B or market A
causes price changes in market B
NB: Reject null hypothesis when the p value is > 5%

The largest market potential and possible
ways to increase marketing efficiency for
cassava in the medium-to long-term in the
central region and Ghana lies in food
applications and not in the tubers which is
still the dominant use of cassava in the region
and Africa (95 percent) (Day et al., 1996 and
FAO, 2005). Consequently, an expansion of the
non-food market would allow cassava
production and processing to foster
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sustainable growth rates and to provide
significant alternative sales outlets in the
medium to long-term period.

The Error Correction Model was used to
analyze the markets that were co integrated in
the long run. The results from the error
correction model shows, there is speed of
adjustment of 121 percent running from Swedru
to Cape Coast towards long run equilibrium.
Ajumako cassava market prices do not cause
changes in Kasoa market prices though in the
long run they move to equilibrium. The results
also revealed short-run casuality running from
Swedru to Cape Coast market. Similar results
were observed for the long run multivariate
relationship between Ajumako, Swedru,
Bawjiase and Kasoa market prices. The speed
of adjustment running from Ajumako through
Swedru to Cape coast towards long-run
equilibrium was 145 percent. In the short-run
Ajumako and Swedru cassava prices affect
Cape Coast prices. The speed of adjustment
running from Swedru through Bawjiase to
Kasoa towards long run equilibrium was 78
percent.  Again, in the short-run the prices in
Bawjiase and Swedru markets cause’s prices
in the Kasoa market. There was no short-run
causality for Ajumako-Swedru-Bawjiase-

Kasoa though in the long-run they will be
integrated.

The Unrestricted Vector Autoregressive
(VAR) model was run for the non-co-integrated
markets. The results of the Wald tests shows
that Swedru-Kasoa markets, though, not
integrated in the long run but are integrated in
the short run. That is to say, cassava prices in
Kasoa markets are influenced by cassava
prices in the Swedru markets in the short-run.
This may be due to the good road linking the
two markets though most drivers are unwilling
to transport cassava due to its bulky nature.
Most of the non co-integrated markets did also
not have short-run causality. Thus, in the
short-run the market pairs do not move
together from the producer market/rural market
to the urban market. However, there was a short
run causality running from Ajumako market
through Bawjiase to Kasoa market; the two
rural markets cause changes in Kasoa market
in the short run.

Diagnostic tests are tests meant to
diagnose some problems with the models used
in estimating parameters. Diagnostic checking
is as important as using the model to estimate
the problem. The LM test was used to analyse
autorcorrelation at lag order 1 and 2 in the

Table 7: Diagnostic checking of the VAR and VEC models
Markets Langrage  Multiplier Test Jarque-Bera Test

Prob>c2 Prob> c2

Lag 1 Lag 2
Ajumako/Kasoa 0.6680 0.6635 0.6254
Swedru/Kasoa 0.4886 0.2049 0.0625
Bawjiase/ Kasoa 0.5762 0.6204 0.0884
Bawjiase/Swedru 0.3398 0.2080 0.1829
Bawjiase/ Cape Coast 0.4956 0.3425 0.1589
Swedru/Cape Coast 0.3162 0.5949 0.0772
Ajumako/Cape Coast 0.4373 0.1651 0.1250
Ajumako/Swedru 0.7142 0.9683 0.000
Kasoa/Cape Coast 0.6152 0.1946 0.0907
Ajumako/Swedru/Bawjiase/Kasoa 0.3206 0.9656 0.1308
Bawjiase/Swedru/Kasoa 0.9863 0.9242 0.3453
Bawjiase/Ajumako/Swedru 0.8112 0.9263 0.6134
Ajumako/Swdru/Cape Coast 0.9587 0.9927 0.0861
Source: Author's computation
Langrange Multiplier Test; Ho: No autocorrelation; H1: There is autocorrelation
Jarque Bera Test: Ho: Residuals are normally distributed; H1: Residuals are not normally distributed
NB: Reject null hypothesis when p value is less than 5%
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analysis whereas the Jacque-Bera test was
used to test the normality of distribution of
market price residuals in the models used.  The
results show, the residuals were normally
distributed except the residuals of Ajumako to
Swedru market prices and there was no
autocorrelation in the models used. This
means, the model was fit and adequate for the
analysis.
CONCLUSIONS

The results show, the speed of adjustment
of 121 percent running from Swedru to Cape
Coast towards long run equilibrium. Whereas
Ajumako cassava market prices do not cause
changes in Kasoa market prices or Swedru
market prices in the short run though in the
long run they move to equilibrium. The
Johansen multivariate co-integration also
showed high degree of integration between
(Bawjiase, Ajumako, Swedru and Kasoa
markets), (Bawjiase, Ajumako and Swedru
markets).  Meaning these markets was
integrated in the long-run equilibrium in
cassava marketing. The speed of adjustment
running from Ajumako through Swedru to
Cape coast market towards long-run equilibrium
was 145 percent. In the short-run, Ajumako
and Swedru cassava prices cause changes in
Cape Coast prices. The speed of adjustment
running from Swedru through Bawjiase to
Kasoa towards long-run equilibrium was 78
percent. Again, in the short-run the prices in
Bawjiase and Swedru markets changes prices
in the Kasoa market. There is no short-run
causality for (Ajumako-Swedru-Bawjiase-
Kasoa markets) though in the long-run these
markets will be integrated. Swedru market price
causes changes in Kasoa markets in the short-
run though not integrated in the long-run. The
results show most of the market pairs were not
integrated hence inefficient. Based on the
study it is recommended that, the high
inefficiency of the markets should be
addressed by the Central Regional Agricultural
Development Unit through weekly and
monthly forecasting of market prices,
reenergizing of the agricultural information

centres, and extensive training of farmers on
the use of the Essoko Ghana Market
Intelligence mobile application for determining
the market prices in the various markets and
increase in cassava food applications and not
in the tubers which is still the dominant use of
cassava in Africa (95 percent). Further, research
should be conducted into the various
marketing channels in cassava marketing in
the region to determine the most efficient
channel for complementing this research. In
that case, farmers can be encouraged to use
the most efficient channel whiles government
and other stakeholders endeavour to reduce
the inefficiency in the various cassava markets
and explore other industrial oriented markets
for farmers.
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ABSTRACT

The present study was carried out to estimate the economics of turmeric
cultivation for different categories of producers in Hoshiarpur, Nawashahar
(Shaheed Bhagat Singh Nagar) and Gurdaspur districts of Punjab. The
results revealed that on an overall basis the total cost incurred on use of
physical input, machine labour and human labour use was `74438, `5227
and `29556 per hectare, respectively. The total variable cost was`121720,
`108357 and `103569 per hectare for small, medium and large producers,
respectively. On an overall basis returns over variable cost per hectare was
`45380 which was highest for large producers (`68604) followed by
medium producers (`48660) and small producers (`30822). Similarly, B-C
ratio was also highest for large producers (1.66) followed by medium
producers (1.45) and small producers (1.25). The overall benefit-cost (B-
C) ratio was 1.40 denoting turmeric cultivation a profitable enterprise.
The results of the study on economics of turmeric cultivation showed that
the net returns per hectare received were quite high for all the categories of
the farmers which clearly indicate the financial worthiness of turmeric crop.
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INTRODUCTION
Turmeric (Curcuma longa L.) is a

herbaceous plant, believed to be originated in
South Asia and is grown for its rhizome that
contains essential oil responsible for flavor and
preservative quality. The yellow colour of
turmeric is due to presence of crystalline
substance known as curcumin. It is an
important commercial spice crop grown in India
and it is named as Indian saffron (Muthusamy,
2013). Indian turmeric is considered the best
in the world due to presence of high curcumin

content. Turmeric rhizomes are rich in aromatic
oil called tumerol, which find its use in food
and pharmaceutical industries. Turmeric is
prescribed for the treatment of many medical
problems ranging from constipation to skin
diseases. It is used as digestive aid and
treatment for fever, inflammation, wounds,
infections, dysentery, arthritis, injuries, trauma,
jaundice and other liver problems. In Unani,
turmeric is considered to be safest herb of
choice for all blood disorders since it purifies,
stimulates and builds blood (Tiwari and
Agrawal, 2012).

Turmeric is essentially a tropical crop and
India is its largest producer, consumer and
exporter in the world. India accounts for about
80 per cent of total world output of turmeric,
though, major part of its produce is being
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utilized within the country (Singh, 2004).
Turmeric occupies about six per cent of the
total area under spices and condiments in India
(Moghe et al., 2012). Turmeric is grown in as
many as 25 states of India with Andhra Pradesh,
Tamil Nadu, Karnataka and Odisha being the
leading producers. Other main producers of
turmeric are Gujarat, West Bengal, Assam,
Meghalaya and Maharashtra. India has nearly
199 thousand hectares under turmeric
cultivation with a total production of 1062
thousand tonnes during 2011-12 (Anonymous,
2012a). Andhra Pradesh topped both in area
and production during 2011-12, with 75
thousand hectare (37.69 per cent) and 485
thousand tonnes (45.67 per cent), respectively.
Tamil Nadu followed with acreage of 60.23
thousand hectares (30.26 per cent) and
production of 326 thousand tonnes (30.71 per
cent) (Anonymous, 2012b).

The total area under turmeric in Punjab was
around three thousand hectares with total
production of about 71 thousand tonnes
during 2011-2012 (Singh, 2012). The major
turmeric growing districts in Punjab are
Jalandhar, Hoshiarpur, Fatehgarh Sahib,
Shaheed Bhagat Singh Nagar, Amritsar,
Ludhiana, Faridkot, Gurdaspur and Ropar.
According to one of the estimates, around 10-
12 per cent of total acreage under turmeric
comes under agro-forestry system
(Anonymous, 2010).  In order to expand area
under turmeric in the state there is a need to
study the, feasibility of turmeric cultivation.
Therefore, a study to examine profitability of
turmeric cultivation becomes pertinent.

The present study has, therefore, been an
effort in this direction to analyze the cost and
return structure of turmeric cultivation in
Punjab.
METHODOLOGY

The study was based on primary data. For
the selection of respondents three stage
sampling technique was used. At the first stage
three districts namely Hoshiarpur, Shaheed
Bhagat Singh Nagar and Gurdaspur having
higher concentration of area under turmeric

crop were selected. A list of turmeric growing
farmers in these three districts was prepared
in consultation with Farmers Produce
Promotion Society (FAPRO) and the extension
functionaries of State Agriculture Department/
Punjab Agricultural University. Turmeric being
a minor crop as many as 14 blocks, five from
Gurdaspur, seven from Hoshiarpur and two
from Shaheed Bhagat Singh Nagar were
covered to get a sample of 60 such farmers.
The selected respondents were classified on
basis of area under turmeric crop into three
categories namely small, medium and large
producers using the Cumulative Cube Root
Frequency method, as indicated in Table 1.

Table 1: Class ification of the se lecte d
producer respondents in Punjab, 2011-12
Farm category Area under turmeric

(hectare)
Respondents

(No.)
Small < 0.6 27
Medium 0.6-2.0 18
Large > 2.0 15

Quantification of Variables
All the costs and returns were considered

on per hectare basis
Human labour

The human labour was employed to
accomplish different farm operations for
various crops on the sample farms. The market
wage rate for different operations was used to
work out the total wage bill of labour employed
per hectare of specific crop(s).
Machine labour

Tractor was used on the farm to accomplish
many farm operations such as preparatory
tillage, sowing, etc. The expenditure incurred
on the machine use has been worked out by
multiplying the actual tractor hours used with
the market rate at which tractor could be hired
on the custom basis for that operation. The
per unit rate of other implements like thresher
and combine harvester were also estimated on
the prevalent market rate in the study area.
Fertilizers

The items included in the expenditure
incurred on the purchase of chemical fertilizers
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used for the production of different crops on
the sample farms were valued at prevailing
market prices.
Plant protection chemicals

The payment made for the quantity of
pesticides, insecticides, fungicides,
weedicides, etc. used for different crops were
taken at the prevailing market rate.
Interest on working capital

Interest on working capital was worked out
at the rate of nine per cent for half of the crop
season.
Total variable cost

It included human labour wages, machinery
charges, expenditure incurred on seeds,
fertilizers, plant protection chemicals, interest
on working capital, etc.
Returns

G R = TMP + TBP
R VC = GR-TVC

enterprisetheinuseinputofTC
enterprisethefromGR

ratioC-B

Where,
G R = Gross return
TMP = Total value of main product

TBP = Total value of by product
RVC = Returns over variable cost
TVC = Total variable cost

Analysis of Data
The data were analyzed using various

descriptive statistics such as average and
percentage.
RESULTS  AND  DISCUSSION
Physical Input Use

The information regarding physical input
use in cultivation of turmeric has been depicted
in Table 2.  It shows that on small producers’
farm 47.55 tonnes of farm yard manure and 17.60
quintal of seed was used per hectare. The
application of farm yard manure by small
producers was higher than the
recommendation level of 28 to 30 tonnes per
hectare whereas, use of seed was up to the
recommendation level (15-20 qha-1). On an
average 1.31quintal of urea, 1.47 quintal of DAP
and 0.27 quintal of MOP was applied per
hectare, though urea is not recommended by
the PAU for turmeric cultivation while DAP
and MOP application was more than the
recommended level of 0.54 and 0.40 quintal per
hectare, respectively (Anonymous, 2012c).

Table 2: Physical input use in turmeric cultivation on sample farms Punjab, 2011-12
(ha-1)

Particulars Small producers Medium producers Large producers Overall
Quantity Value (`) Quantity Value (`) Quantity Value (`) Quantity Value (`)

Farm Yard Manure (t) 47.55 9934 45.39 9674 47.07 10539 46.73 9997
(12.20) (13.96) (15.30) (13.43)

Seed (q) 17.60 66505 17.08 55863 15.64 51431 16.96 59387
(81.70) (80.59) (74.66) (79.78)

Seed treatment - 810 - 906 - 261 - 708
(1.00) (1.31) (0.38) (0.95)

Urea (q) 1.31 697 1.03 546 0.99 525 1.14 606
(0.86) (0.79) (0.76) (0.81)

Di-ammonium
Phosphate (DAP) (q)

1.47 2375 1.38 2233 2.33 3778 1.65 2670
(2.92) (3.22) (5.48) (3.59)

Muriate of Potash
(MOP) (q)

0.27 247 0.10 94 0.55 501 0.28 259
(0.30) (0.14) (0.73) (0.35)

Weedicide - - - - - 865 - 210
(1.26) (0.28)

Insecticide and
pesticide

- 834 - - - 988 - 601
(1.02) (1.43) (0.81)

Physical input - 81401 - 69317 - 68888 - 74438
(100.00) (100.00) (100.00) (100.00)

Figures in parentheses are percentage of total physical input use
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In the case of medium producers the use
of farm yard manure (45.39 tha-1) was higher
than the recommendation level and seed used
(17.08 qha-1) was as per recommendations. The
chemical fertilizer applied were 1.03 quintal of
urea, 1.38 quintal of DAP and 0.10 quintal of
MOP per hectare, respectively. The urea and
DAP applied by the medium producers were
higher than the recommendation level and
MOP applied was lower than the
recommendations. On an average, insecticides
and pesticides/weedicides were not applied on
medium farms.

On large producers’ farm 47.07 tonnes of
farm yard manure was applied per hectare
which was higher than the recommendation
level and seed used was as per  the
recommendations. The fertilizer use pattern
followed by large producers was 0.99, 2.33 and
0.55 quintals of urea, DAP and MOP per
hectare, respectively. The chemical fertilizers
used on large producers’ farm were higher than
the recommendations. The cost on seed had
the highest share in total physical input use
cost it was highest for the small producers
(81.70 per cent) followed by medium (80.59 per
cent) and large producers (74.60 per cent). The
total cost incurred on use of physical input
was `81401, `69317 and `68888 per hectare

for small, medium and large producers,
respectively.
Machine Labour Use

The average machine labour hours used in
turmeric cultivation on different farms have
been shown in Table 3. The total machine
labour hours were estimated as 96.51, 97.16
and 97.23 per hectare for small, medium and
large producers, respectively. The machine
labour was mainly utilized for irrigation,
transportation, farm yard manure application
and preparatory tillage. For small turmeric
producers irrigation, transportation, farm yard
manure application and preparatory tillage
used 70.09, 10.03, 4.48 and 4.21 hours of
machine labour, respectively. While, in the
case of medium producers these operations
utilized 68.95, 9.75, 4.28 and 6.38 hours of
machine labour per hectare, respectively.
Similarly, in the case of large producers
irrigation, transportation, farm yard manure
application and preparatory tillage used 70.28,
8.71, 4.44 and 5.63 hours of machine labour per
hectare, respectively. In an overall situation
total machine labour use cost share was
highest for transportation (37.67 per cent)
followed by preparatory tillage (19.48 per cent),
sowing (17.49 per cent) and farm yard manure
application (11.90 per cent).

Table 3: Machine labour use in turmeric cultivation on sample farms Punjab, 2011-12
(ha-1)

Particulars Small producers Medium producers Large producers Overall
Quantity Value (`) Quantity Value (`) Quantity Value (`) Quantity Value (`)

Farm Yard Manure 4.48 633 4.28 605 4.44 627 4.41 622
- (13.80) - (11.45) - (12.75) - (11.90)

Preparatory tillage 4.21 829 6.38 1284 5.63 997 5.26 1018
- (18.07) - (24.30) - (20.28) - (19.48)

Planker 1.13 275 1.42 286 1.12 210 1.22 263
- (6.00) - (5.41) - (4.27) - (5.03)

Sowing 2.86 471 3.29 556 5.56 1062 3.84 914
- (10.27) - (10.52) - (21.60) - (17.49)

Irrigation 70.09 - 68.95 - 70.26 - 69.76 -
Harvesting 3.71 326 3.09 556 1.51 236 2.67 441

- (7.11) - (10.52) - (4.80) - (8.44)
Transportation 10.03 2053 9.75 1997 8.71 1784 9.62 1969

- (44.76) - (37.79) - (36.29) - (37.67)
Machine labour (hr) 96.51 4587 97.16 5284 97.23 4916 96.78 5227

- (100.00) - (100.00) - (100.00) - (100.00)
Figures in parentheses are percentage of total machine labour use
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The total cost estimated for small, medium
and large producers on total machine labour
use was ̀ 4587, `5284, and `4916 per hectare,
respectively. The cost incurred on machinery
labour was higher in the case of medium and
large producers due to precision cultivation
practices followed by the respondent
producers.
Human Labour Use

The human labour used in turmeric
cultivation on different farm size categories
have been shown in Table 4. The results
revealed that the major part of human labour
was used in weeding, harvesting, sowing,
cleaning, farm yard manure application and
irrigation. For small producers; weeding,
harvesting, sowing, cleaning, farm yard
manure application and irrigation consumed
444.60, 247, 149.44, 106.21, 90.16 and 70.09 hours
of human labour per hectare, respectively and
total labour hours used were 1131 per hectare.

The responding figures for medium producers
were 439.62, 312.87, 154.79, 116.91, 75.75 and
68.95 for above said operations, respectively.
The total human labour used for medium
producers was 1191hours per  hectare.
Similarly, for large producers weeding,
harvesting, sowing, cleaning, farm yard
manure application and irrigation used 414.96,
294.20, 164.67, 41.72, 81.24 and 70.26 hour of
human labour per hectare, respectively and
total human labour used was 1090 hours per
hectare.

The share of total human labour use cost
in overall situation was highest for the weeding
(38.72 per cent) followed by sowing (13.56 per
cent), cleaning (8.06 per cent), farm yard manure
application (7.28 per cent) and irrigation (6.15
per cent). The total cost incurred on human
labour for small, medium and large producers
were estimated as ̀ 31330, ̀ 29840 and ̀ 26022
per hectare, respectively.

Table 4: Human labour use in turmeric cultivation on sample farms Punjab, 2011-12
(ha-1)

Particulars Small producers Medium producers Large producers Overall
Quantity

(hr)
Value

(`)
Quantity

(hr)
Value

(`)
Quantity

(hr)
Value

(`)
Quantity

(hr)
Value

(`)
Farm Yard Manure 90.16 2470 75.75 1935 81.24 1880 83.31 2153

(7.88) (6.48) (7.12) (7.28)
Pre sowing irrigation 8.03 225 5.15 134 4.67 113 6.28 168

(0.72) (0.45) (0.43) (0.57)
Field preparation 5.34 144 7.80 184 6.74 158 6.48 160

(0.46) (0.62) (0.61) (0.54)
Sowing 149.44 4130 154.79 3952 164.67 3870 154.88 4009

(13.18) (13.24) (14.87) (13.56)
Fertilizer application 8.39 234 8.69 216 8.93 211 8.62 222

(0.75) (0.72) (0.81) (0.75)
Irrigation 70.09 1922 68.95 1765 70.26 1702 69.76 1817

(6.13) (5.91) (6.54) (6.15)
Weeding 444.60 12365 439.62 11300 414.96 10004 437.39 11445

(39.47) (37.87) (38.44) (38.72)
Insecticide and pesticide 2.10 62 - - 2.28 57 1.46 41

(0.20) (0.22) (0.14)
Harvesting 247.00 6931 312.87 7616 294.20 6943 279.84 7156

(22.12) (25.52) (26.68) (24.21)
Cleaning 106.21 2848 116.91 2738 41.72 1084 93.99 2383

(9.09) (9.18) (4.17) (8.06)
Human labour 1131 31330 1191 29840 1090 26022 1142 29556

- (100.00) - (100.00) - (100.00) - (100.00)
Figures in parentheses are percentage of total human labour use
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Profitability (Benefit-cost)
The returns and benefit-cost ratio for

turmeric cultivation have been shown in Table
5. The results highlight that on an overall basis
the productivity was 202.47 quintals per
hectare which was higher for large producers
(209.40 qha-1) followed by medium producers
(204.80 qha-1) and small producers (196.83 qha-

1). The returns per hectare were also higher for
the large producers (`172174) followed by
medium producers (`157017) and small
producers (`152542). On an overall basis,
returns were estimated to be `158695 per
hectare.

The returns for large producers were
higher due to better farming and effective
utilization of resources. The total variable cost
was ̀ 121720, ̀ 108357 and ̀ 103569 per hectare
for small, medium and large producers,
respectively. On an overall basis, returns over
variable cost per hectare was `45380 which
was highest for large producers (`68604)
followed by medium producers (`48660) and
small producers (`30822). Similarly, B-C ratio
was also highest for large producers (1.66)
followed by medium producers (1.45) and small
producers (1.25). The overall benefit-cost (B-
C) ratio was 1.40. In an overall situation, share
of physical input use cost (66.51 per cent) in

total variable cost had the highest share
followed by human labour (25.13 per cent) and
machine labour use cost (4.75 per cent).
CONCLUSIONS

In turmeric cultivation, the highest share
in total physical input use cost was constituted
by seed and it was highest for the small
producers (81.70 per cent) followed by medium
(80.59 per cent) and large producers (74.60 per
cent).  So, there is a need to subsidize the prices
of seed by the government, this will help to
realize the higher returns to the farmers. The
results revealed that the cost of turmeric
cultivation was higher in the case of small
farmers followed by medium and large farmers
which reflected the economies of scale. It was
also found that the quantity of organic manure
and inorganic fertilizers were not used as per
recommendations. The results of the study on
economics of turmeric cultivation showed that
the net returns per hectare received were quite
high for all the categories of the farmers which
clearly indicate the financial worthiness of
turmeric crop. This calls for evolving policy
measures by the planners to promote the
cultivation of this crop on large scale in the
state. Moreover, it will provide impetus to the
diversification programme of the state
government.

Table 5: Benefit cost analysis of turmeric cultivation on sample farm Punjab, 2011-12
(ha-1)

Particulars Small producers Medium producers Large producers Overall
Quantity Value (`) Quantity Value (`) Quantity Value (`) Quantity Value (`)

Physical input - 81401 - 69317 - 68888 - 74438
(66.68) (63.97) (66.51) (66.51)

Machine labour (hr) 96.51 4587 97.16 5284 97.23 4916 96.78 5227
(3.77) (4.88) (4.75) (4.75)

Human labour (hr) 1131 31330 1191 29840 1090 26022 1142 29556
(25.74) (27.54) (25.13) (25.13)

Interest on working capital - 4399 - 3916 - 3743 - 4095
(3.61) (3.61) (3.61) (3.61)

Total variable cost - 121720 - 108357 - 103569 - 113315
Yield (q) 196.83 204.80 209.40 202.47
Price (`q-1) 775 767 822 784
Gross returns - 152542 - 157017 - 172174 - 158695
Returns over variable cost - 30822 - 48660 - 68604 - 45380
B-C ratio - 1.25 - 1.45 - 1.66 - 1.40
Figures in parentheses are percentage of total variable cost
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LEVELS  OF  LIVING  OF  RURAL  NON-FARM
HOUSEHOLDS  IN  PUNJAB

Jasdeep Singh Toor*

ABSTRACT

The present study has been undertaken with a view to examine the impact of
rural non-farm activities on the levels of living of rural households in Punjab.
It has been found that the average monthly per capita consumption
expenditure in the case of sample respondents was more than double and
38 percent higher as compared to the national and state averages,
respectively. While people at national and Punjab level spend more on food
items than on non-food items, the opposite  results were observed in the
case of  sample respondents. Nearly two-fifth of the sample respondents
were in the highest class of monthly per capita consumption expenditure
compared to nearly one-fifth and one-twentieth of people at state and
national level. None of the sample respondents fall in the lowest monthly
per capita consumption expenditure bracket. The figures for the state and
national level came out to be 1.8 and 20 percent, respectively. The lesser
expenditure on cereals and more on milk and milk products in the case of
sampled respondents as a better food item compared to an average Indian
can be explained in the terms of theoretical expectation that as incomes go
up, people start shifting to relatively superior foods that is quality shift. The
results show that adoption of non-farm activities in Punjab has certainly
helped in raising income and consumption of the sample respondents as the
number of persons below the cut-off line of poverty was far lower in the case
of sample respondents in comparison to state and national level figures.

Keywords: Consumption, level of living, monthly expenditure, poverty
JEL Classification: C81, D31, E21, J01

INTRODUCTION
The people have often devised their own

adjustment mechanism and adapted the familiar
institutional structure in response to the
emergent situation. A diversification of the
pattern of economic activities pursued by the
rural residents has also been a key element in
this adjustment process. The diversification
of the structure of economic activities or the
working force essentially reflects a process of

specialisation. The development induces either
some members within the farm households or
all the members of certain households to
concentrate on or specialise in a number of
activities (Visaria, 1995). In the context of India’s
development experience, as also of certain
other agriculture dominated Asian economies,
the failure of the path of industrialisation
adopted to absorb the surplus labour from rural
areas into the urban modern sector has resulted
in the continued dependence of more or less
the same percentage of population on
agriculture as a means of precarious livelihood
(Eapen, 1994).
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The benefits of Green Revolution had long
been exhausted. Over mechanization of
agriculture, over utilization of ground water
resources and increasing cost of inputs has
led Punjab agriculture to a plateau like situation
(Anupama, 2013). In the states of Punjab and
Haryana, a fairly big percentage of small and
marginal farmers are still below the poverty
line, although these are the states where most
spectacular break-through have occurred in
agriculture production and productivity.
Similarly, another study relating to a fast
growing agriculture district of West Godavari
in Andhra Pradesh also shows that with
agriculture development alone, poverty cannot
be completely wiped out (Parthasarthy and
Prasad, 1974).

The policymakers in developing countries
are convinced that employment holds the key
to poverty alleviation. It is now becoming fairly
evident that in peasant economies, agriculture
alone cannot provide the ultimate answer for
rural unemployment and underemployment
(Chadha, 1993). This has led to the migration
of rural people to cities, thus, creating slums
and other socio-economic evils therein.
Moreover, with rapid urbanisation, the food,
feed and fibre industries have shifted to cities
from villages, which resulted in capital drain
from rural to urban areas and shifted the
balance of trade in favour of urban population.
All these factors have resulted in a mismatched
growth in the economy and standard of living
between rural and urban people (Kachru and
Srivastava, 1990).

The above discussion points out that the
agriculture and the organised industrial
sectors have not been able to generate the
much needed employment opportunities. The
limited labour absorptive capacity of the
agricultural sector and of the capital intensive
industrial sector, narrows down the major
policy options available for mitigating the
problem of unemployment to only two, such
as promoting non-agricultural employment in
rural areas and strengthening urban informal
sector. Again, among these two, the former

alternative scores over the latter, because the
growth of these activities aids in reducing
regional disparities and because it is much less
expensive to settle the rural poor in their
natural habitat than to allow them to migrate
to the urban areas (to take up informal sector
jobs there) where they compound the problems
of urbanisation (Murty and Durga, 1992). Thus,
the course of action that suggests itself to
achieve the goal of abating the unemployment
crisis is to promote rural non-farm activities.

The growth of non-farm sector is seen by
many as an important element of the strategy
for alleviation of rural poverty. The recent
evidence on poverty reduction process in
Korea and Taiwan showed a rapid shift of
labour force from agriculture to non-agriculture
(Rajsekhar, 2010). An expanding non-farm
sector contributes to higher rural incomes by
providing additional opportunities for
employment and income in rural areas. It also
helps in raising the income levels of the
remaining workers in the agricultural sector by
reducing population pressure on land as well
as through its impact on the agricultural wages
(Singh et al., 2010).

As income increases, percentage of income
spent on food declines while that on non-food
increases. This is inconsonance with the
Engel’s Law of Consumption. This naturally
implies that with economic growth and
development, non-farm sector has to play an
important role in the expansion of gainful
employment opportunities that could help in
mitigating poverty (Awasthi, 2010). In this
process, employment diversification away from
(outside) agriculture helps transformation of
the rural economy (Biswas and Pal, 2010). It is
the rural non-farm sector that has emerged as
the major source of rural employment  (Radhika
and Priti, 2013).

The non-farm sector, latterly, has become
a central element in development strategy. Its
role in generating employment and income, and
consequent improvement in the levels of living
and reduction in rural poverty, is being studied
intensively. The present study has been
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undertaken specifically with the broad
objective to analyse the levels of living of the
rural households involved in non-farm
activities in Punjab.
METHODOLOGY

The present study is primarily an empirical
work, based on the primary data covering 17
major districts of Punjab. At the second stage
one village each from each sample district was
selected randomly. At the third stage, 20
households from each village that had at least
one family member involved in rural non-farm
activities were selected randomly comprising
340 sample households for the present study.
Apart from the primary data, the study also
uses NSSO data of Punjab and all-India level
for the 55th Round for analysis purposes. The
secondary data for 2004-05, 2009-10 and 2010-
11 were also used to examine the changes in
experditure over time. The data have been
analysed by using descriptive statistical tools.
Classification of Respondents

For the classification purpose, the 340
sample households have been divided into 11
household categories on the basis of income
earned. Income criterion means that a
household is classified into a particular
category depending upon the source from
which that household gets major part of the
income out of various activities pursued by
the member(s) of that particular household
(Table 1). For example, if two members of a
household pursue two different activities, say
dairying (getting ̀ 5500 per month) and running
a PCO-STD (getting `4000 per month), then
that household will be classified under
Agriculture-Allied Activity (AAA) household
category as the major source of income of that
household is dairying which is an allied
agricultural activity. Similarly, if one member
of a household pursue two different activities
simultaneously, say running an electrician
shop for repairing tubewell/pump sets (earning
`6000 per month) and also owning a jeep being
used as taxi (earning `8000 per month), then
that household will be classified under
Transport (Tpt.) household category as

activity related to that category earns more
income per month than the other one. In this
way, all the 340 sample households have been
classified. The various household categories
used for classification and their abbreviations
that have been used hereafter in this study are
Agricultural Category (Agriculture),
Agricultural-Allied Category (AAA),
Construction Category (Construction),
Manufacturing and Processing Category (MP),
Repair  and Servicing Category (RS),
Manufacturing and Processing and Repair and
Servicing Category (MPRS), Salaried/Wage
Employment Category (SWE), Self-
Employment Category (SE), Trade and
Commerce Category (TC), Trade and
Commerce and Repair and Servicing Category
(TCRS) and Transport Category (Tpt.). The
detail of which is provided in Table 1.

Table 1: Clas s ification of the sample
households on income basis
Household category Households

Number Percentage
Agriculture 37 10.90
AAA 4 1.20
Const. 4 1.20
MP 36 10.60
MPRS 3 0.90
RS 48 14.10
SWE 40 11.80
SE 57 16.80
TC 97 28.30
TCRS 6 1.80
Tpt. 8 2.40
Total 340 100.00

RESULTS  AND  DISCUSSION
An average household uses or spends on

many items to satisfy its day-to-day needs.
The items included in this study comprise of
both food and non-food type. The food items
are wheat, rice, maize/bajra/cereals, grams,
pulses, edible oil/ghee, milk and milk products,
meat/egg/fish, vegetables, fruits/nuts, sugar/
gur, tea/beverages and salt/spices and non-
food items include clothing, footwear, soaps
and detergents, durable items, fuel, electricity,
telephone, entertainment (including cable TV
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connection, etc.) education of children,
transport, rent, taxes, medical aid, intoxicants
and some miscellaneous items. The
expenditure of a household was in both cash
and kind in nature. Those items which were
purchased from market/shops in cash were
known as cash-purchased items and those
items which are grown at the household’s own
farm and consumed, or fuel wood collected by
rural households free of cost and used as fuel,
are known as home-grown items. The home-
grown consumption items included wheat, rice,
maize, ghee, milk and milk products, meat/egg/
fish, vegetables and fuel. This section deals
with the comparison of the per capita average
monthly consumption pattern of the sample
households with that at the Punjab and all-
India level.
Average Monthly Consumption Expenditure

The results presented in Table 2 revealed
that  at the national level, the average monthly
per capita consumption expenditure was
`486.2. Out of this, `288.8 was spent on
consumption of food items and ̀ 197.4 on non-
food items. The highest average monthly per-
capita consumption expenditure of ̀ 107.8 was
on cereals among all items, followed by that
on milk and milk products with `42.6. The
minimum of same was on grains with `0.6,
followed by ̀ 0.8 on payment of taxes and ̀ 1.9
on rent payments for accommodation.

Among food items, highest average
monthly per capita consumption expenditure
was on cereals, followed by that on milk and
milk products, vegetables, tea/beverages,
pulses, ghee/edible oils, meat/egg/fish, salt/
spices, sugar/gur, fruits/nuts, and the minimum
on grams. Among non-food items, highest
average monthly per capita consumption
expenditure was observed to be on fuel and
light, followed by that on clothing, medical aid,
consumer services, transport and intoxicants,
durable items, soaps and detergents,
education, footwear, entertainment and rent
payment for accommodation, and least on
payment of taxes and on purchase of some
miscellaneous items.

At the Punjab level, the average monthly
per capita consumption expenditure was
`742.8. Out of this, `388.2 were spent on
consumption of food items and `354.6 on
consumption of non-food items. The highest
average monthly per capita consumption
expenditure of `127.9 was expended on milk
and milk products, followed by fuel and light
(`74.2) and cereals (`73.9). The minimum of
the same was on payment of taxes (`0.3), rent
payment for  accommodation (`1) and
entertainment (`1.3). Among food items,
highest average monthly per capita
consumption expenditure was on milk and milk
products, followed by that on cereals,
vegetables, sugar/gur and tea/beverages,

Table 2: Pe r capita ave rage monthly
consumption expenditure on different items

(`)
Items Sample

households
Punjab* India*

Cereals 83.0 73.9 107.8
Grams 4.5 3.1 0.6
Pulses, etc. 44.1 22.5 18.5
Milk and milk products 178.1 127.9 42.6
Edible oils/ghee 21.6 22.1 18.2
Meat/egg/fish 18.8 5.6 16.1
Vegetables 34.3 35.8 30
Fruits/nuts 18.7 11.2 8.3
Sugar/gur 21.0 31.7 11.6
Tea/beverages 24.7 31.9 20.6
Salt/spices 9.6 22.5 14.5
Food Items 458.4 388.2 288.8
Clothing 55.1 49.9 33.3
Footwear 15.5 12.4 5.4
Soaps and detergents 19.2 18.4 11.6
Durable items 71.6 21.0 12.8
Fuel and light 102.5 74.2 36.6
Consumer services 14.5 23.4 14.5
Entertainment 4.5 1.3 2.0
Education 50.6 24.7 9.4
Transport/conveyance 98.4 34.8 14.3
Rent 1.0 1.0 1.9
Taxes, etc. 3.9 0.3 0.8
Medical costs 23.7 55.9 29.6
Intoxicants 34.5 15.0 14.0
Miscellaneous 32.6 22.3 11.2
Non-food items 526.6 354.6 197.4
Total expenditure 985.0 742.8 486.2
*Punjab and India level data pertains to the 55th Round of
NSSO (July 1999 - June 2000)
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pulses, ghee/edible oils and salt/spices, fruits/
nuts, meat/egg/fish, and the minimum on
grams. Among non-food items, highest
average monthly per capita consumption
expenditure was on fuel and light, followed by
that on medical aid, clothing, transport,
education, consumer services, durable items,
soaps and detergents, intoxicants, footwear,
on purchase of some miscellaneous items,
entertainment and rent payment for
accommodation, and the least on payment of
taxes.

In the case of sample respondents, the
average monthly per capita consumption
expenditure was estimated to be `985 per
month. Out of this, `458.4 were spent on
consumption of food items and `526.6 on
consumption of non-food items. The highest
average monthly per capita consumption
expenditure was done on milk and milk
products (`178.1), followed by fuel and light
(`102.5). The minimum of the same was on  rent
payment for accommodation (`1), payment of
taxes (`3.9). Among food items, maximum
average monthly per capita consumption
expenditure was on milk and milk products,
followed by that on cereals, pulses,
vegetables, tea/beverages, ghee/edible oils,
sugar/gur, meat/egg/fish, fruits/nuts, salt/
spices and the minimum on grams. Among non-
food items, maximum monthly per capita
consumption expenditure was on fuel and light,
followed by that on transport, durable items,
clothing, education, intoxicants, on purchase
of some miscellaneous items, medical aid,
soaps and detergents, footwear, consumer
services, entertainment, on payment of taxes
and the least on rent payment for
accommodation.
Percentage of Average Monthly Per Capita
Consumption Expenditure

The results presented in Table 3 revealed
that at the national level, out of the total
percentage of average monthly per capita
consumption expenditure, 59.4 percent was
spent on consumption of food items and 40.6
percent on the consumption of non-food items.

The highest percentage of average
monthly per capita consumption expenditure
was expended on cereals (22.2 percent)
followed by milk and milk products (8.8
percent). The  minimum of the same was on
grams and payment of taxes at 0.1 and 0.2
percent, respectively.

At the state level, out of the total
percentage of average monthly per capita
consumption expenditure, 52.3 percent was
expended on consumption of food items and
47.7 percent on consumption of non-food
items. The highest proportion of average
monthly per capita consumption expenditure
was done on milk and milk products (17.3
percent), followed by fuel and light (10 percent)

Table 3: Average monthly consumption
expenditure per capita on different items

(Percent)
Items Sample

households
Punjab* India*

Cereals 8.40 9.90 22.20
Grams 0.50 0.40 0.10
Pulses, etc. 4.50 3.00 3.80
Milk and milk products 18.10 17.30 8.80
Edible oils/ghee 2.20 3.00 3.70
Meat/egg/fish 1.90 0.80 3.30
Vegetables 3.50 4.80 6.20
Fruits/nuts 1.90 1.50 1.70
Sugar/gur 2.10 4.30 2.40
Tea/beverages 2.50 4.30 4.20
Salt/spices 1.00 3.00 3.00
Food Items 46.60 52.30 59.40
Clothing 5.60 6.70 6.80
Footwear 1.60 1.70 1.10
Soaps and detergents 1.90 2.50 2.40
Durable items 7.30 2.80 2.60
Fuel and light 10.30 10.00 7.50
Consumer services 1.50 3.20 3.00
Entertainment 0.50 0.20 0.40
Education 5.10 3.30 1.90
Transport/conveyance 10.00 4.70 2.90
Rent 0.10 0.10 0.40
Taxes, etc. 0.40 0.00 0.20
Medical costs 2.40 7.50 6.10
Intoxicants 3.50 2.00 2.90
Miscellaneous 3.30 3.00 2.40
Non-food items 53.40 47.70 40.60
Total expenditure 100.00 100.00 100.00
*Punjab and India level data pertains to the 55th Round of
NSSO (July 1999 - June 2000)
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and cereals (9.9 percent). The minimum of the
same was on the payment of rent for
accommodation (0.1 percent) followed by that
on entertainment (0.2 percent).

In the case of our sample respondents, 46.6
percent of the average monthly per capita
consumption expenditure was spent on
consumption of food items and 53.4 percent
on consumption of non-food items. The
highest proportion of average monthly per
capita consumption expenditure was done on
milk and milk products (18.1 percent), followed
by fuel and light (10.3 percent). The  rent
payment for accommodation consumed 0.1
percent and figure for payment of taxes was
estimated to be 0.4 percent on the minimum
side.
Recent Development

The present day scenario of expenditure
revealed that the pattern of expenditure at
national level has changed considerably over
time. The biggest change at national level has
been in the proportion of money spent on food
as well as non-food items. It has been noticed
that more amount of money is being spent on
non-food items than on food items in 2010-11
as compared to 1999-2000. In 1999-2000, 59.40
percent of the total monthly per capita
consumption expenditure was done on
consumption of food items, which declined to
55.00 percent in 2004-05.

The figures for 2009-10 and 2010-11 were
estimated to be 53.60 and 48.60 percent,
respectively.  On the other hand, 40.60  percent
of the total percentage of average monthly per
capita consumption expenditure was on the
consumption of non-food items, which
increased to 45.00, 46.40, 51.40 percent in 2004-
05, 2009-10 and 2011-12 respectively, thereby
gaining around 11.00 percentage points over
a period of almost ten years.

The biggest cause of this shift in
expenditure pattern was a drastic fall in the
average monthly per capita consumption
expenditure on cereals which is almost half in
2011-12 of what it had been in 1999-2000. It
came down from 22.20 percent of total of

average monthly per capita consumption
expenditure in 1999-2000 to 18.00 percent in
2004-05, then slipped to 15.60 percent in 2009-
10 and finally settled down at 12.00 percent in
2011-12.

The proportion of average monthly per
capita consumption expenditure on sugar
reduced by one-fourth, from 2.40 percent in
1999-2000 to 1.80 percent in 2011-12, the change
coming entirely during the period 2009-10 and
2011-12. The proportion of average monthly
per capita consumption expenditure on grams,
although, negligible but it doubled during
1999-2000 and 2011-12. Another, notable shift
in average monthly per capita consumption
expenditure was on durable items, the
proportion of which rose by around two and a
half times from 2.60 percent in 1999-2000 to
6.10 percent in 2011-12, in the case of non-
food items.

In the case of fuel and light also, the
average monthly per capita consumption
expenditure rose from 7.50  percent in 1999-
2000 to 9.20 percent in 2011-12. Similar results
were observed in the case education,
entertainment and transport/conveyance. The
proportion of average monthly per capita
consumption expenditure on other items also
changed, increasing slightly in the case of
some and decreasing marginally in the case of
others. The order of proportion of average
monthly per capita consumption expenditure
on various items among both food and non-
food items, however, remained same, with some
minor variations here and there.

The highest proportion of average monthly
per capita consumption expenditure is still
done on cereals as compared to other
consumption items, followed by milk and milk
products. This pattern of average monthly per
capita consumption expenditure, now at all-
India level in 2011-12, was visible even in 1999-
2000 in the case of sampled households,
showing the positive impact of involvement
in rural non-farm activities on the levels of
living of households involved in those
activities.
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Percentage Distribution of Persons on the
Basis of Average Monthly Per Capita
Consumption Expenditure

The perusal of Table 4 revealed that at the
national level, the persons were equally
distributed in ̀ 000-225, ̀ 225-255, ̀ 775-950 and
`950 and above classes of monthly per capita
consumption expenditure, with about five
percent persons in each these size classes. In
the same way, there were about 10 percent
persons each in ̀ 255-300, ̀ 300- 340, ̀ 340-380,
`380-420, ̀ 420-470, ̀ 470-525, ̀ 525-615 and
`615-775 monthly per capita consumption
expenditure classes. At state level, highest
proportion (21.30 percent) people were in ̀ 615-

775 expenditure class, followed by `950 and
above class (19.20 percent) and ̀ 525-615 class
(14.70 percent).

There were 14.20 percent people in ̀ 775-
950 class, 10.4 percent in ̀ 470-525 class and
7.50 percent in ̀ 420-470 class. Out of the total,
4.40, 4.30, 2.20, 1.20, 0.50 and 0.10 percent
people were in ̀ 380-420, ̀ 340-380, ̀ 300-340,
`255-300, ̀ 225-255 and ̀ 000-225 monthly per
capita consumption expenditure class,
respectively. In the case of the sample
households, highest proportion of people
(38.80 percent) were in `950 and above class
of monthly per capita consumption
expenditure, followed by 20.00, 19.10, 13.10,
4.90, 1.70, 1.30, 0.70 and 0.40 percent class of
`615-775, ̀ 775-950, ̀ 525-615, ̀ 470-525, ̀ 420-
470, `380-420, ̀ 340-380 and ̀ 300-340 class,
respectively. The above stated figures clearly
showed that reduction in poverty happened
due to adoption of rural  non-farm activities as
99.70 percent of sample respondents were
above the poverty line cut-off figure as
compared 72.90 percent of people in rural India.
CONCLUSIONS

It can be safely concluded that adoption
of non-farm activities in Punjab has certainly
helped in raising income and consumption of
those involved in these activities compared to
those who were not involved in such activity.
Hence, promotion of non-farm activities can
become a significant instrument of public
policy if the incomes and levels of living of
households in Punjab, particularly resource
poor households, are to be raised even without
any radical changes in the distribution of land
and other non-landed assets. What is required
at the policy level is a more focused attention
to rural education, health services and creation
of better infrastructural facilities, which will
ultimately lead to promotion of the Non-Farm
Sector in rural areas.
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ABSTRACT

The present investigation endeavors to cover issues related to demand for
and supply of agricultural credit. The demand of credit increased from
`3740 crores in 2000-01 to `6502 crores in 2010-11 in Rajasthan. However,
supply of credit increased from `2648 crores to `11816 crores in the
specified period leading to surplus supply of `5314 crores in 2010-11 in
Rajasthan. The functional analysis indicate that the elasticity of value of
output to agricultural productivity was estimated to be 0.28 indicating a
positive relationship between them. The impact of inputs on agricultural
productivity index measured through coefficient of elasticity came out to be
0.15 which indicates that farming is still in its primitive state. A closer
scrutiny of results showed that with one per cent increase in input-output
price ratio has increased the total value of output by 84 per cent. In a
nutshell, the impact of institutional agricultural credit is still in its younger
age and there is a need to promote and channelize the credit in development
and modernization of agriculture in Rajasthan.
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INTRODUCTION
The purpose of investments in any sector

is to generate capital in the form of
infrastructure, improvement in quality of
natural resources and assets, and creation of
productive assets. The investment in any
sector comes from two sources viz. public and
private. While public investment is meant
mainly to create infrastructure, private
investment is used mainly for assets formation
and for improvement in quality of existing
assets. Traditional agriculture and agriculture
in underdeveloped countries is generally

starved of investment resources because
private capital is deterred by the risk involved
in agriculture and institutional investment has
also been meagre. Therefore, special efforts
and attention are required to direct and induce
public and private investments in agriculture
in underdeveloped countries. More so,
because agriculture sector in such countries
accounts for dominant share of economy and
growth of other sectors and the overall
economy depend to a large extent on the
growth of agriculture sector. Given the
importance of investment in economic growth,
there has been a considerable interest in the
factors affecting investment during different
periods and stages of development. While
public investment is determined largely as a
matter of policy and by availability of funds
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from external sources like foreign economic aid
and investment, private investment is affected
by a variety of factors which differ over time
and space.
Objectives

This study endeavors to bridge the
research gap in literature by covering following
issues related to agricultural institutional credit:
i. to assess the role of institutional credit in

use of inputs, mechanization and live
stocks and

ii. to calculate the demand for and supply of
agricultural credit.

METHODOLOGY
Jaipur and Siker district were selected

purposively because the total credit flow for
priority as well as agriculture sector by the
institutional agencies were highest in these
two districts of Rajasthan (Anonymous, 2010-
11). The primary as well as secondary data were
use for present study. The secondary data
were collected from lead bank of the selected
district. The meaningful time series data for 10
year from 2000-01 to 2010-11 were collected.
For the collection of primary data, a sample of
160 farmers (borrowers and equal number of
non-borrowers) was randomly selected with
probability proportion to number of farmers.
Table 1 shows the distribution of total number
of farmers of different size groups and selected
farmers.
Role of Institutional Credit

 The role of institutional credit in Irrigation,
fertilizer, mechanization and live stocks was
studies under the following heads:
Tabular analysis

The tabular presentation was used to

estimate the percentage share of sources of
credit (agency-wise and activity-wise) of
sample farmers. The percentages and averages
were computed and compared to obtain
meaningful results.
Compound growth rate analysis

In order to assess the growth in credit to
different purposes in Jaipur and Sikar district,
compound growth rates were worked out for a
period of 10 years from 2000-01 to 2010-11.

The Compound growths were computed
by using the exponential function of the form.
Demand and supply of credit

Demand and supply of credit of borrowers’
farmer were estimated as under:
 Data set and model

The primary and secondary data were used
to estimate demand-supply situation of
institutional agricultural credit as well as its
contribution to agricultural growth. The data
on disbursement of credit over time were taken
from the published documents of Reserve Bank
of India, while the data on use of intermediate
production inputs were collected from a
randomly selected sample of farmers,
representing both districts and all farm-size
groups in the districts. The data included
variable inputs for crop cultivation such as
seed, fertilizers and manures, pesticides, farm
machinery, etc. The private investments in the
state were estimated from the over time growth
of farm machinery, tubewells, etc and then
converting them into monetary units at
constant prices. To estimate demand for short-
term production credit,  the variable
expenditure incurred at farm level, was used to
present the figures at macro level by using

Table 1: Detail of farmers selection in different size groups  in Rajasthan
(Number)

Farm category Jaipur Sikar Total Selected
Total farmers Selected farmers Total farmers Selected farmers

Marginal 33 15 35 15 66 30
Small 44 20 44 20 88 40
Semi medium 45 20 45 20 90 40
Medium 34 15 34 15 68 30
Large 22 10 22 10 44 20
Total 178 80 178 80 356 160
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number and cultivated area for different farm
size groups on the basis of Agricultural Census
(2000-01). Different scenarios of credit demand
were constructed as shown below.
Scenario-1

OCmar Lmar + OCs Ls + OCsm Lsm +
0.75OCmed Lmed + 0.5OClar Llar

Scenario-2
OCmar Lmar + OCs Ls + OCsm Lsm +
OCmed Lmed + 0.5 OClar Llar

Scenario-3
OCmar Lmar + OCs Ls + OCsm Lsm +
OCmed Lmed + 0.75 OClar Llar

Scenario-4
OCmar Lmar + OCs Ls + OCsm Lsm +
OCmed Lmed + OClar Llar

Where,
 OCmar, OCs, OCsm, OCmed and OClar are

the operational costs of cultivation (per ha)
for marginal (below 1 ha), small (1-2 ha), semi
medium (2-4ha), medium (4-10 ha) and large (>
10 ha) farmers (Annexure-I) and Lmar, Ls, Lsm,
Lmed and Llar are the proportions of area
operated by them, respectively. It was assumed
that while marginal, small and semi-medium
farmers required 100 per cent of their
operational cost as short-term credit, the
proportion varied from 50 per cent to 100 per
cent under different scenarios for the medium
and large farmers.

To estimate the contribution of institutional
agricultural credit towards the use of
production inputs, and growth, a simultaneous
equations model specifying different
relationships among these variables was
developed and estimated with 3 SLS method.
The results of the model are based on data set
for the period 2000-01 to 2010-11. Usual
diagnostic tests of multi-collinearity and
autocorrelation were carried out to test the
validity of the model.

The equations included in the model are
given below:
Equation 1

VOP = f (TOTIO, INDEXPRO)
Equation 2

INDEXPRO = f (TOTIO, INPUTS,  PVCAP)

Equation 3
INPUTS = f (TOTINTER, STCREDIT,

PVCAP)
Equation 4

PVCAP = f {TOTCAPFOR, IC,
INDEXPRO (-1)}

Where,
IC = Investment Credit
VOP = Value of output from

agriculture at 1993-94
prices (`crore)

TOTIO = Index of terms of trade in
the form of output-input
prices

INDEXPRO = Index of productivity
INPUTS = Value of variable inputs use

at 1993-94 prices (`crore)
deflated by price index
of intermediate inputs

PVCAP = Value of private capital
stock at 1993-94 prices
(`crore)

TOTINTER = Index for input-output
price ratio for intermediate
inputs

STCREDIT = Short-term credit for
agriculture at 1993-94
prices (`crore)

TOTCAPFOR = Index for input-output
price ratio for  capital
formation

RESULTS AND DISCUSSION
Agency-wise Credit Disbursement

Agricultural credit flow is an important
concept and now a necessity to facilitate better
agricultural practices. The importance of
agricultural credit can be learnt from the fact
that it has been an important component of
agricultural planning in India. Commercial
Bank, Regional Rural Bank and Cooperative
Bank are the three important agencies
disbursing agricultural credit in Rajasthan
(Ahangar et al., 2013).

 The perusal of Table 2 shows that on an
average, the loan amount was calculated at
`42177.00 in 2010-11 with a compound annual
growth rate of 7.72 and 71 per cent of its
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contributed by CBS, 15.50 per cent is the share
of RRB and rest is accounted by COOP. Further,
year-wise split up showed that share of CBS
in total credit disbursement has increased from
36 per cent in 2000-01 to 71.00 per cent in 2010-
11 showing a compound annual growth rate
of 8.49. Credit disbursement showed a more
than 100 per cent increase in year 2005-06. A
decline in total credit disbursed was observed
in 2009-10. This may be due to the economic
crisis of 2008-09 that led to cut in total amount
of agricultural credit disbursed. The share of
RRB and CBS was almost equal till 2004-05.
The share of RRB has been declining since
then and it has reduced from 39.00 per cent in
2000-01 to 15.50 per cent in 2010-11. The share
of COOP declined from 25 per cent in 2000-01
to 14.50 in 2003-04 but has hovered between
14-17 per cent since then showing a consistent
share in the total agricultural credit flow.
Activity-wise Use of Credit Flow

The efficiency of agricultural credit is
measured by its utilization in various
agricultural activities. Activity-wise use of
credit flow helps in analyzing of loans obtained

Table 2: Agency-wise total agriculture
credit flow in Rajasthan at current price

(`Lakh)
Year CBS RRB COOP Total

Credit
2000-01 3641.72 3944.91 2528.88 10115.50

(36.00) (39.00) (25.00) (100.00)
2001-02 4381.35 4389.80 2929.35 11700.50

(37.50) (37.50) (25.00) (100.00)
2002-03 5031.08 5046.13 2842.29 12919.50

(39.00) (39.00) (22.00) (100.00)
2003-04 6141.73 6220.60 2104.18 14466.50

(42.50) (43.00) (14.50) (100.00)
2004-05 10364.85 9670.15 3261.51 23296.50

(44.50) (41.50) (14.00) (100.00)
2005-06 29150.71 19532.20 8591.10 57274.00

(51.50) (33.50) (15.00) (100.00)
2006-07 57016.91 35295.41 16022.68 108335.00

(53.50) (32.00) (14.50) (100.00)
2007-08 72391.95 31647.53 19817.04 123856.50

(59.00) (25.00) (16.00) (100.00)
2008-09 86831.81 27155.84 23346.87 137334.50

(63.50) (19.50) (17.00) (100.00)
2009-10 29875.92 7743.19 5778.40 43397.50

(68.50) (17.50) (14.00) (100.00)
2010-11 30546.75 6387.17 5243.09 42177.00

(71.00) (15.50) (13.50) (100.00)
CGAR (%) 8.49 5.20 6.45 7.72
Figures in parentheses are the percentages to the total credit

Table 3: Activity-wise credit flow in Rajasthan
(`Lakh)

Year Irrigation Mechanisation Fertilizer Livestock Other Total Credit
2000-01 675.94 1961.69 589.92 1494.95 8617.76 13340.25

(4.93) (14.02) (4.32) (10.47) (66.28) (100.00)
2001-02 744.79 2450.96 756.15 1648.32 11570.25 17170.46

(4.22) (13.61) (4.30) (8.98) (68.91) (100.00)
2002-03 759.31 2965.97 802.63 1852.22 11710.93 18091.05

(4.10) (15.61) (4.36) (9.50) (66.44) (100.00)
2003-04 829.06 4105.77 906.26 2167.73 13995.49 22004.31

(2.90) (18.00) (4.16) (9.15) (64.93) (100.00)
2004-05 1059.60 4604.90 996.28 2324.53 33338.92 42324.23

(3.37) (13.49) (3.22) (6.23) (73.70) (100.00)
2005-06 1345.80 4992.02 1070.23 2449.27 108359.80 118217.09

(1.21) (4.26) (0.97) (1.98) (91.59) (100.00)
2006-07 1453.82 5286.63 1097.68 2714.92 167477.16 178030.20

(0.80) (2.84) (0.60) (1.43) (94.34) (100.00)
2007-08 1592.62 5635.85 12456.35 2803.57 251713.48 274201.85

(0.59) (2.01) (4.67) (0.96) (91.78) (100.00)
2008-09 1755.92 6140.65 13174.66 3171.48 323758.19 348000.92

(0.50) (1.70) (3.79) (0.85) (93.17) (100.00)
2009-10 2041.92 6779.50 13940.41 3314.71 458483.48 484560.02

(0.41) (1.34) (2.81) (0.64) (94.81) (100.00)
2010-11 2210.41 7916.79 18557.46 4050.99 524433.83 557169.47

(0.39) (1.35) (3.26) (0.68) (94.33) (100.00)
CGAR (%) 2325.77 8772.08 26491.46 4258.34 640067.13 681914.77
Figures in parentheses are the percentages to the total credit
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by the sampled farmers for various productive
purposes. The data relevant to this objective
are discussed in this section and the results
are presented in Table 3.

The perusal of Table 3 reveals that total
credit use for agricultural activity has increased
from ̀ 13340.25 lakh in 2000-01 to ̀ 681914.77
lakh in 2011-12 showing a compound annual
growth rate of 9.73 per cent. The average credit
borrowed for the irrigational practices was
`2325.77 lakh (0.34 percent) in 2011-12 which
was only `675.94 lakh (4.93 percent) in 2000-
01. The share of mechanization expenditure in
total credit was only 1.22 per cent (`8772.08
lakh) and that of fertilizer and livestock
maintenance together was 4.38 per cent in 2011-
12. More than 93 per cent of total credit
received was used for other purposes in the
same year. This points out towards the rain-
fed and primitive nature of agricultural practices
in the state.

Although, the share of mechanization and
livestock has declined from 14.02 and 10.47
per cent, respectively, in 2000-01 to 1.22 and
0.58 per cent, respectively in 2010-11, both has
shown a compound annual growth of 9.71 and
9.93 per cent, respectively. The share of fertilizer
showed a slight decline. The credit disbursed
for other purposes experienced a 28 per cent
increase in its share during 2000-01 to 2011-12
with a compound annual growth rate of 9.73
per cent.

Overall analysis shows that farmers were
using highest share of credit for other
purposes that may be in the form dwelling
expenses, marriage purposes, and repayment
of other loan amounts or medical expenses.
This is known as diversion of agriculture loan.
The agriculture is still basically rain-fed in the

state and yet not mechanized like other
developed states.
Regression Analysis

The results of regression analysis
presented in Table 4 show that 96.6 per cent of
the variation in expenditure on mechanization
was explained by change in credit flow. Credit
flow explained 89.80 and 86.10 per cent of
variation in irr igation and livestock,
respectively. Only 61.70 per cent of the
variation in fertilizer expenditure was due to
agricultural credit.  This explains that
agriculture in the state still depends on natural
manure for fertility as fertilizer and pesticide is
not common and agricultural practices are still
primitive, although, the credit disbursed was
used by farmers for mechanization. All four
coefficients were significant statistically.
The Demand and Supply of Agricultural Credit
Production and Investment Credit

The perusal of Table 5 provides results on
association of variable inputs with production
credit disbursement. The correlation
coefficient between production credit and
fertilizer and FYM-use was -0.78 and was
significant statistically, indicating negative

Table 4: Regression (Power function) analysis for role of credit in Rajasthan
Particular R R2 Adjusted R2 SE F-value b t-value
Irrigation 0.934 0.873 0.861 0.167 69.29* 0.934 8.324*

Mechanization 0.984 0.969 0.966 0.083 321.53* 0.984 16.44*

Fertilizer 0.807 0.652 0.617 0.943 18.78* 0.807 1.463NS

Livestock 0.952 0.908 0.898 0.105 98.82* 0.952 13.034*

*Significant at one percent level
NS: Non-significant

Table 5: Correlation matrix of important
variables with production and investment
credit in Rajasthan

(`)
Variables Production

credit
Investment

credit
Fertilizer and FYM -0.777** -
Plant protraction 0.841** -
Irrigation charge -0.673** -
Seed 0.776NS -
Number of tractors - 0.41*

Number of tube wells - -0.003NS

* and **significant at the five and one percent level
NS: Non-significant
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relation between the two. This implied that
farming is still in its primitive phase and
fertilizers use is not a regular phenomenon.
The correlation coefficients of production were
non-significant only in the case of seed in the
state. The irrigation charge also showed
negative correlation coefficient (-0.67). The
coefficients for plant protection and seed  were
estimated to 0.81 and 0.78 which showed
positive correlation with production.

The correlation matrix shows that, number
of tractors was significant but as low as 0.41.
The number of tube wells showed negative
and non-significant correlation (-0.003)
pointing towards rain-fed agriculture in the
state.
Demand and Supply

The demand and supply of institutional
credit was estimated for the year 2000-01 and
2010-11 and presented in Table 6. The results
indicates that the credit deficit in 2000-01 in
Rajasthan, Jaipur and Sikar districts. The
demand of credit increased from ̀ 3740 crores
in 2000-01 to ̀ 6502 crores in 2010-11. However,
supply of credit increased from `2648 crores

to `11816 crores in the specified period in
Rajasthan leading to supply surplus of `5314
crores in 2010-11 in Rajasthan. The institutional
credit in Jaipur and Sikar district followed
similar trend. Sidhu et al. (2008) have
concluded in their studies that there has been
over-supply of production credit under the
influence of over enthusiastic policy of
increasing institutional credit, irrespective of
the demand scenario leading to problem of
growing indebtedness.
Impact of Institutional Agricultural Credit on
Productivity

The results presented in Table 7 indicate
that the elasticity of value of output of
agricultural productivity was estimated to be
0.28 indicating a positive relationship between
the two. The impact of inputs on agricultural
productivity index measured through
coefficient of elasticity which came around
0.15 indicates that farming is still  in its primitive
in Rajasthan.

The disturbing factor was negative
coefficient of elasticity of value of variable
inputs index to credit for agriculture. A closer

Table 6: Demand and supply of institutional credit in Rajasthan
(`Crore)

Particulars 2000-01 2010-11
Demand Supply Deficit Demand Supply Surplus

Rajasthan 3740 2648 1092 6502 11816 5314
Jaipur 135 85 50 205 420 215
Siker 117 80 37 182 280 98

Table 7: Three SLS estimates of the model for impact of institutional agricultural credit in
Rajasthan
Items Value

output
Index number of

agricultural productivity
Value of variable

inputs index
Index total value

output
Constant 77.79 172.105 2109.141 -149.79
Index Number of Agricultural Productivity 0.199 - - -

(0.279)
Inputs (`) - 1.228 - -

(0.147)
Credit for agriculture (`) - - -2.99 -

(0.825)
Index for input-output price ratio - - - 3.002

(0.843)
R2 0.87 0.78 0.825 0.710
Figures in parentheses are elasticities
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scrutiny of results showed that a one per cent
increase in input-output price ratio increased
the total value of output by 84 percent. In a
nutshell, the impact of institutional agricultural
credit in Rajasthan is still in its younger age
and there is a need to promote and channelize
the credit in development and modernization
of agriculture in the state.
CONCLUSIONS

The demand and supply of institutional
credit indicates a credit deficit in 2000-01 in
Rajasthan, Jaipur and Sikar. The demand of
credit increased from ̀ 3740 crores in 2000-01
to `6502 crores in 2010-11 in Rajasthan.
However, supply of credit increased from ̀ 2648
crores to ̀ 11816 crores in the specified period
in Rajasthan leading to supply surplus of ̀ 5314
crores in 2010-11 in Rajasthan. The institutional
credit in Jaipur and Sikar district followed
similar results.

The functional analysis indicates that the
elasticity of value of output to number of
agricultural productivity was estimated to be
0.28 indicating a positive relationship between
the two. The impact of inputs on agricultural
productivity index measured through
coefficient of elasticity which came around
0.15 indicates that farming is still  in its primitive

state in Rajasthan. The disturbing factor was
negative coefficient of elasticity of value of
variable inputs index to credit for agriculture.
The results showed that a one per cent
increase in input-output price ratio increased
the total value of output by 84 per cent. In a
nutshell, the impact of institutional agricultural
credit in Rajasthan is still in its younger age
and there is a need to promote and channelize
the credit in development and modernization
of agriculture in the state.
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ABSTRACT

The performance of the company is judged by its financial statements which
throws light on the operational efficiency and financial position of the
company. An attempt has been made in the present study to have an insight
into the evaluation of efficiency and financial performance using data
collected from annual reports of three selected companies namely Hero
Cycles Limited, Avon Cycles Limited and Atlas Cycles Limited. The efficiency
of selected companies was evaluated using efficiency ratios and the overall
financial performance of the companies was examined using the liquidity,
solvency and profitability ratios. While, comparing the financial ratios of
the selected companies, the current ratio, quick ratio, debt-equity ratio,
proprietary ratio and net profit ratio of Hero Cycles Limited came out to be
2.31, 1.28, 0.12, 0.69 and 7.48, respectively depicting the best overall
financial performance during the period under study as compared to other
sample companies. On the other hand  on the basis of efficiency ratios, Atlas
Cycles Limited was found to be the most efficient company.
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INTRODUCTION
For over one hundred years, the global

bicycle industry has survived in competition
with other transportation media. Globally it
has consistently grown in production and
revenues. Its base area of production has
shifted from Europe and the USA to Japan,
India and China. This worldwide expansion
of bicycles is an astounding fact when
juxtaposed with other mechanical devices of
the 19th century (Shrivastava, 2004). In India,
a typical black bicycle without any gears

offered a fuel free transportation option to the
middle and lower middle class population. But,
changing macro-economic factors, the
availability of easy finance to purchase
motorised vehicles, growing urbanisation and
increasing consciousness towards
showcasing status in the society had shifted
consumers’ preference towards two-wheelers,
three-wheelers and motor cars. Moreover,
India is the second largest producer of
bicycles in the world just behind China. In
2012-13, the Indian bicycle industry
manufactured a whopping 15.1 million units
(Shah, 2014).

The domestic  bicycle  industry  is
oligopolistic, dominated by three players
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namely Hero Cycles Limited (Hero),
Avon Cycles  Limited and Atlas  Cycles
(Haryana) India Limited (Atlas) with 40, 17
and 10 per cent of share in volume,
respectively. Over 1500 bicycle factories have
found their ground in Ludhiana and provide
employment to about 0.25 million people and
today it is a jewel in the tiara of India’s
industrial cities.

Ludhiana is the hub for  bicycle
manufacturing in India. More than 25,000
cycles per day are manufactured in Ludhiana
alone. Among the main players, Hero Cycles
Limited is the oldest and the largest player
(Anonymous, 2012). Hero Cycles Limited
started a bicycle unit called Hero Cycles in
1956. By the year 2004, Hero Honda became
the world’s largest manufacturer of two-
wheelers with over 48 per cent market share in
India (Anonymous, 2010). Incorporated in
1951, Avon Cycles Limited spreads its bicycle
facility over a land site 145,000 square meters,
producing two million numbers annually. In
bicycles and bicycle parts, the company
distinguishes itself as the largest
manufacturer exporter from India. At home in
85 countries worldwide, the company’s
products are regularly showcased in
International Trade Fairs and Exhibitions
(Anonymous, 2011).

Atlas Cycles Limited is inspired by grit
and nurtured by the will to excel. It is today
racing along in the fast track of success and
its cycles as well as components are exported
to over 35 countries, among them advanced
countries like Italy, Holland, United Kingdom,
Japan and Australia (Anonymous, 2007). In
the changing scenario, every business strives
hard for survival in the present day’s era of
core competence. Survival of the business in
the modern world is possible, only when, apart
from other things, it has sufficient finance.
The financial requirements of a business must
be sufficient to meet its long-term and short-
term commitment. To meet long-term
commitments, it needs permanent capital and
for short-term commitments, it needs working

capital. Thus, finance is a significant facet of
every business. Both excessive as well as
inadequate financial positions are dangerous
from the business point of view. Therefore,
the financial analyst monitors the financial
position of the business regularly (Kalaiselvi,
2011).

The financial statements are the sources
for financial information, based on which the
financial planning and decision making is
done. The profit and loss account provides
data about the operating activities, whereas,
balance sheet provides the value of acquired
assets and liabilities of the business at a
particular point of time. The absolute figures
reported in the financial statements do not
serve the purpose of measuring the financial
health of the companies. Hence, the financial
analyst has to analyze the financial data in
order to ascertain the strengths and
weaknesses of the companies (Togadiya and
Trivedi, 2012).

To evaluate the financial conditions and
performance of a company, the financial
analyst needs certain yardsticks. Financial
statements provide a clear picture of the
financial soundness of a business and a
roadmap outlining the direction the business
is heading to. Among the various tools
employed in analysing the financial
information contained in the financial
statements, ratio analysis is a widely used
tool, which is relevant in assessing the
performance of a firm in respect of liquidity
position and long-term solvency
(Kannadhasan, 2007).

The financial crisis has already thrown
many financially strong companies out of
business all over the world. Therefore, the
pressure to evaluate the overall financial
position of a company arises today for
determining the sustainability and growth of
company in the competitive world. Keeping
these facts in view, the present study aimed
to evaluate the efficiency and overall financial
performance of leading cycle manufacturing
companies in India.
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METHODOLOGY
For the present study the three companies

namely Hero Cycles Limited, Avon Cycles
Limited and Atlas Cycles Limited were selected
purposely as they account for over 67 per cent
of the country’s total bicycle sales. For the
purpose of the study the data for the past
eight years starting from year 2002-2003 to
2009-2010 was collected from the annual
reports of the cycle manufacturing companies,
from their  respective websites and
www.moneycontrol.com. The entire structure
of data for the study rests solely on secondary
sources of information. The data in the form
of various financial ratios for the sample
companies were first recorded in master table
and then substantial statistical tools for the
analysis were applied.

An analysis and interpretation of financial
statements was done to examine the efficiency
and overall financial performance of the
companies. For measurement of liquidity,
efficiency, solvency and profitability of the
selected companies, analysis of relevant ratios
is a reliable tool. These are convenient means
of analysis and expressions of various
operational aspects of the companies the
detail of which is discussed as under:
Efficiency Indicators

The efficiency ratios considered for the
present investigation are inventory turnover
ratio, debtor turnover ratio, creditor turnover
ratio, fixed asset turnover ratio and total asset
turnover ratio (Khan and Jain, 2007). These
ratios are calculated as:
Inventory turnover ratio (ITR)

Inventory
soldgoodsofCost

ITR 

Debtors turnover ratio (DTR)

debtorsAverage
salescreditNet

DTR 

Creditor turnover ratio (CTR)

creditorsAverage
purchasescreditNet

CTR 

Fixed asset turnover ratio (FTR)

assests Fixed
salesNet

FTR 

Total Asset Turnover ratio (TTR)

assests Total
salesNet

TTR 

Financial Performance Indicators
The overall financial performance was

examined by calculating the liquidity,
solvency and profitability ratios. These ratios
are calculated as:
Liquidity ratios
Current ratio (CR)

sliabilitieCurrent  
assestsCurrent CR 

Quick ratio (QR)

sliabilitieCurrent  
assestsQuick QR 

Solvency ratios
Debt equity ratio (DER)

funds r`sShareholde
debts  termLongDER 

Proprietary ratio (PR)

assets Total
funds r`sShareholdePR 

Profitability ratios
Gross Profit ratio (GPR)

100
salesNet 
profit GrossGPR 

Net Profit ratio (NPR)

100
salesNet 
profitNet NPR 

The remaining data were analysed by
using descriptive statistical tools such as
mean, standard deviation, coefficient of
variation, etc.
RESULTS AND DISCUSSION

This section deals with the results and
discussion relating to various indicators and
financial ratios.
Efficiency Indicators of Sample Companies

The performance of Hero Cycles Limited,
Avon Cycles Limited and Atlas Cycles Limited
on the basis of selected efficiency ratios in
order to analyze the companies’ management
of various assets and the credit policy adopted
for their customers is presented in Table 1.
The perusal of Table 1 depicted that the
inventory turnover ratio of Hero Cycles
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Table 1: Efficiency ratios of  sample cycle manufacturing companies of India
Year Inventory turnover

ratio
Debtors turnover

ratio
Creditors turnover

ratio
Fixed Asset turnover

ratio
Total asset turnover

ratio
HCL AVCL ACL HCL AVCL ACL HCL AVCL ACL HCL AVCL ACL HCL AVCL ACL

2003 1.23 3.34 1.76 4.99 5.78 4.15 6.88 44.71 48.63 7.04 8.7 11.21 2.04 3.08 3.29
2004 1.17 2.13 1.23 5.86 5.37 3.54 7.31 3.89 47.89 4.43 6.16 8.47 1.88 2.32 3.16
2005 0.9 1.87 11.62 5.98 5.18 6.03 6.89 4.83 11.62 3.78 5.37 4.93 1.87 2.38 3.13
2006 0.78 2.03 10.48 6.11 4.53 3.38 7.68 3.76 10.48 3.84 8.75 4.81 1.89 2.09 3.32
2007 0.71 2.41 8.86 5.97 3.59 3.36 8.76 1.48 8.86 3.72 8.11 4.04 1.88 2.11 2.59
2008 0.62 1.82 7.59 6.52 4.36 3.9 4.94 2.75 7.59 2.92 4.37 4.22 1.52 2.19 2.88
2009 0.91 2.82 9.71 6.19 5.58 4.31 6.47 2.64 9.71 3.23 4.38 4.38 1.63 2.32 3.36
2010 0.92 2.02 9.93 6.74 4.32 4.25 5.67 1.52 9.93 3.19 3.38 4.37 1.39 1.92 3.0
Mean 0.91 2.31 7.65 6.05 4.84 4.12 6.82 8.2 19.34 4.02 6.16 5.8 1.76 2.3 3.09
S.D. 0.21 0.53 3.97 0.52 0.76 0.86 1.18 14.8 17.89 1.31 2.13 2.61 0.22 0.35 0.26
HCL: Hero Cyles Limited, AVCL: Avon Cycles Limited and ACL: Atlas Cycles Limited

Limited has been decreased continuously
from the year 2003 to 2008 which means that
the company has high inventory tied up to
support increase in sales. But, this is not a
good indicator as large inventory tied means
extra cost. This ratio increased from 0.62 in
2008 to 0.92 in 2010 which means that the
liquidity of Hero Cycles improved as the shelf
life of inventory reduced and lower amount of
inventory was tied up. The debtor turnover
ratio increased from the past eight years which
shows that the firm was taking more credit
from its supplier  and encouraging the
customers to make prompt payment for the
goods. The creditor turnover ratio was highest
in 2007 due to large increase in the net
purchases of the Hero Cycles Limited, thereby,
increasing the creditors of the company and
increasing the amount of current liabilities. The
creditor turnover ratio of the company was
lowest in 2008 which was the effect of
recession on the profitability of the company.
The fixed assets turnover ratio has remained
above two since 2003 which means that the
company was employing fewer amounts of
assets for generating sales for the company.
The total asset turnover ratio remained above
one during the study period. It was highest in
the year 2003 when the fixed asset turnover
ratio was highest.

The inventory turnover ratio of Avon
Cycles Limited increased from year 2009 which
showed a positive sign as it means less stock
was being tied up and the time lag between

inventory and final sale was reducing. The
debtor turnover ratio had decreased during
2003 to 2007 which means that the company
was getting payment from the customer in cash
basis and was being less liberal in giving credit
to the customers. This ratio increased in 2009
as the amount of debtors as compared to the
sale increased and the company adopted a
more liberal policy in giving the credit. The
creditor turnover ratio decreased in 2004 from
44.71 to 3.89 due to increase in the value of
creditors of the company and decrease in the
value of purchases made during that year. This
pattern continued till 2010 which showed that
the firm was taking more credit from its
supplier and encouraging the customers to
make prompt payment for the goods. The
continuous decline in fixed asset turnover ratio
was due to large amount of investments made
by Avon Cycles Limited in past eight years
which increase in the value of fixed assets
due to illiquidity of the assets. The total asset
turnover ratio from 2003 to 2010 had reduced
from 3.08 to 1.92. This happened due to
decreasing current and fixed asset turnover.
The company needs to improve on both fixed
and current asset ratios and efficiently utilize
its assets.

The results presented in Table 1 also
depicted that the inventory turnover ratio of
Atlas Cycles Limited has increased from 1.76
in 2003 to 11.62 in 2005 which implies the fast
moving inventory. The debtor turnover ratio
has increased till 2005 indicating the tight
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liberal policy followed by the company but
decreased after 2005 as the recession hit and
the company gave less credit period to their
customers as compared to the previous years.
The debtor turnover ratio was lowest in 2007
because of drop in net sales of the company
and increase in value of average debtors. The
credit or turnover ratio decreased from 48.63
in 2003 to 7.59 in 2008 which means that the
company took more credit from their suppliers
and the suppliers also followed a liberal
approach. The fixed asset turnover ratio
decreased over the period under study which
means that the company invested large amount
in the assets in order to generate the sales or
increase the existing capacity. The decrease
in ratio was due to increase in the value of
fixed assets and decrease in the value of sales
which means that the company was not
efficiently utilizing its assets and generating
low amount of sales. The company was
employing both fixed and current assets to
generate the sales but the value of these
assets were large as compared to the sales of
the company and the company has invested
large amount in both the fixed and current
assets in order to get the required quantum of
sales. The total asset turnover ratio was stable
during the study period.
Financial Performance Indicators
Liquidity and solvency ratios

The results presented in Table 2 depicted
that the current ratio of Hero Cycles Limited
was very high in 2010 because of its strong
liquidity position as compared to the other
companies. The quick ratio remained above
one till 2010 because of the decrease in current
liabilities and the amount of inventory. The
debt equity ratio of Hero Cycles Limited has
decreased continuously from 0.22 in 2003 to
0.05 in 2010 which was less than the ideal ratio
1:1. This ratio has decreased because the
company was being financed from its own
financial sources rather than being financed
by creditors. In the case of proprietary ratio, it
was lowest in 2003 which indicates that the
company was heavily depending on debts for

operations in that year and it was highest in
2007 and 2010 which indicates a strong
financial position of the company and greater
security for creditors.

The results presented in Table 2 further
revealed that the current ratio of the Avon
Cycles Limited was greater than one during
the period under reference. This ratio was
lowest in 2008 because of the short-term
liability of the company increased as compared
to the current assets of the company. The quick
ratio of the company has remained less than
one since 2003 which means there was a huge
decrease in the value of the liquid assets and
increase in the value of the short-term liabilities
of the company. This revealed that the
liquidity position of the company was not
good in 2010. The debt equity ratio of Avon
Cycles Limited has increased from 0.11 in 2003
to 0.25 in 2009 which indicates very aggressive
financing and less protection of the creditor’s
money. It means the company was not able to
generate enough cash to satisfy its debt
obligations.

The proprietary ratio of the Avon Cycles
Limited decreased continuously during the
study period. It was because the company
started make use of too much debt rather than
equity in order to support its operations and
it was not in a position to pay all of its creditors.

The current ratio of Atlas Cycles Limited
decreased to 0.81 in 2004 from 1.02 in 2003
which was due to decrease in value of current
assets. The ratio remained almost consistent
from 2006 to 2010 which means that the
company was maintaining equal current
assets and current liabilities. On the whole,
there was no significant change in the current
ratio of Atlas Cycles Limited. The quick ratio
of the company showed similar pattern as
current ratio. It decreased first from 2003 and
then when the current ratio increased, the
quick ratio also increased due to the increase
in the value of quick assets which means the
firm has poor liquid assets as compared to the
short term liability of the company. The debt
to equity ratio of the company was highest in
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Table 2: Liquidity and solvency ratios of sample cycle  manufaccturing companies of
India
Year Current Ratio Quick Ratio Debt Equity Ratio Proprietary Ratio

HCL AVCL ACL HCL AVCL ACL HCL AVCL ACL HCL AVCL ACL
2003 1.89 2.39 1.02 1.12 0.71 0.28 0.22 0.11 0.44 0.59 0.89 0.66
2004 2.19 2.65 0.81 1.27 0.33 0.18 0.18 0.13 0.58 0.64 0.83 0.56
2005 2.32 1.87 1.80 1.50 0.20 1.42 0.14 0.15 1.04 0.65 0.82 0.51
2006 1.85 2.85 1.66 1.18 0.48 1.28 0.10 0.19 1.04 0.74 0.79 0.50
2007 1.78 2.20 1.63 1.14 0.47 1.26 0.10 0.25 0.60 0.76 0.73 0.63
2008 2.09 1.03 1.57 1.09 -0.05 1.11 0.08 0.23 0.74 0.71 0.75 0.58
2009 2.59 1.61 1.41 1.47 0.43 1.08 0.09 0.25 0.58 0.72 0.72 0.64
2010 3.76 1.25 1.67 1.44 -0.04 1.26 0.05 0.15 0.84 0.76 0.76 0.55
Mean 2.31 1.98 1.45 1.28 0.32 0.98 0.12 0.18 0.73 0.69 0.79 0.58
S.D. 0.65 0.66 0.35 0.17 0.27 0.48 0.05 0.05 0.22 0.06 0.06 0.06

HCL: Hero Cyles Limited, AVCL: Avon Cycles Limited and ACL: Atlas Cycles Limited

Table 3: Profitability ratios of sample cycle
manufacturing companies of India

(Percent)
Year Gross profit ratio Net profit ratio

HCL AVCL ACL HCL AVCL ACL
2003 7.58 5.53 1.84 5.81 3.58 1.51
2004 9.69 7.99 0.83 8.54 5.85 0.73
2005 6.72 4.01 1.46 5.35 2.57 0.52
2006 5.59 6.84 1.63 5.85 4.89 0.20
2007 9.10 6.60 -6.5 7.71 4.64 10.82
2008 6.01 7.30 1.64 5.16 4.86 0.34
2009 6.90 8.46 2.01 3.59 5.24 0.29
2010 20.97 11.35 1.52 17.79 7.71 0.56
Mean 9.07 7.26 0.55 7.48 4.92 1.87
S.D. 5.01 2.17 2.87 4.44 1.52 3.64

HCL: Hero Cyles Limited, AVCL: Avon Cycles Limited and ACL:
Atlas Cycles Limited

2006 (1.04). This was because the company
has a high amount of debt in this year and
was therefore, exposed to more risk in terms
of interest rate increases or credit rating.

 The proprietary ratio of Atlas Cycles
Limited decreased from 0.66 in 2003 to 0.50 in
2006 and then suddenly this ratio increased
to 0.64 in 2009 that indicates relatively little
secure position in the event of solvency of
the company.
Profitability ratios

The perusal of Table 3 contained the
profitability ratios of Hero Cycles Limited,
Avon Cycles Limited and Atlas Cycles
Limited. The gross profit ratio of  Hero Cycles
Limited showed an increasing trend during
the study period. In 2010, this ratio was
highest and approximately three times than
the previous year’s ratio that was from 6.90
per cent in 2009 to 20.97 per cent in 2010. The
reason for the highest gross profit ratio in 2010
was due to fact that the company was able to
control the costs by reducing the cost of
production and by increasing the selling price
of its products and services. The net profit
ratio showed the same trend as the gross profit
ratio. This ratio was highest in 2010 which
revealed that the company was effective in
converting its sales into profit. Therefore the
owner of Hero Cycles Limited was capitalising
on some competitive advantage that provide
this company with extra capacity and flexibility
during the hard times.

In the case of gross profit ratio of Avon
Cycles Limited, it increased from 5.53 per cent
in 2003 to 11.35 per cent in 2010 which
indicates that investors pay attention to make
reasonable profits on sales so that the
company becomes more efficient as compared
to its competitors. The net profit ratio
increased from 2.57 per cent in 2005 to 7.71
per cent in 2010. A high ratio indicates the
efficient management of the affairs of
business.

The results shown in Table 3 further
depicted that the gross profit ratio of Atlas
Cycles Limited showed a decrease in the past
eight years that in 2003, the ratio was 1.84 per
cent in 2003 and in 2007, it decreased to -6.5
per cent. It was due to reason that the
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Table 4:  Comparison of selected companies on the basis of financial ratios
Particulars Company Efficiency ratios Liquidity ratios Solvency ratios Profitability ratios
Mean Hero 3.91 1.80 0.41 8.28

Avon 4.76 1.15 0.49 6.09
Atlas 8.00 1.22 0.66 1.21

Standard deviation Hero 0.69 0.41 0.05 4.73
Avon 3.71 0.47 0.05 1.85
Atlas 5.12 0.42 0.14 3.26

Coefficient of variation (%) Hero 17.64 22.78 12.20 57.13
Avon 77.94 40.87 10.20 30.38
Atlas 64.00 34.43 21.21 269.4

company was unable to control the
production costs and lower amount of
earnings. The net profit ratio also showed a
decreasing trend from the past eight years.
The reason for decrease in net profit was the
decline in gross profit as shown in the Table
3. The company was not generating enough
sales and not keeping its operating expenses
under control to leave an acceptable profit
during the period under investigation.
Financial Ratio Analysis

The perusal of Table 4 shows the mean,
standard deviation and coefficient of variation
of the important financial ratios of the selected
companies. From the Table 4 it can be seen
that the mean of efficiency ratios was higher
for Atlas Cycles Limited as compared to the
other two companies which depicts that it has
the most effective utilization of available
resources but it has also the greatest standard
deviation of efficiency ratios (5.12) which
means the low degree of uniformity of the
observation as well as homogeneity of a series.
The coefficient of variation of efficiency ratios
was lower in the case of Hero Cycles Limited
as compared to the other two companies which
revealed that this company was more uniform
and consistent in its efficiency over the study
period. In the case of liquidity ratios, their mean
was higher for Hero Cycles Limited (1.80)
which showed its better liquidity position as
compared to the other two companies and it
has also the smallest standard deviation of
liquidity ratios (0.41) which depicted the most
representative mean. Again the coefficient of
variation of liquidity ratios was lower in the

case of Hero Cycles Limited as compared to
the other counterpart companies which
depicts that this company was more stable
and homogeneous in its liquidity position
over the study period. The mean of solvency
ratios was lower for Hero Cycles Limited (0.41)
which indicates that it has used more equity
than debt as compared to the other two
companies. In the case of standard deviation
of solvency ratios, both Hero Cycles Limited
and Avon Cycles Limited have the smallest
standard deviation (0.05) which means the
high degree of uniformity of the observation
as well as homogeneity of their series.

The coefficient of variation was lower in
the case of Avon Cycles Limited (10.20)
percent and hence, it was more stable in its
long term financial position. In the case of
mean of profitability ratios, it was higher for
Hero Cycles Limited as compared to the other
two companies which indicates that it gets
more returns on its investments but standard
deviation and coefficient of variation was
smallest in the case of Avon Cycles Limited.
The respected figures came out be 1.85 and
30.38 percent which depicts the most
representative mean as well as more stability
in its profitability position over the study
period. Overall, it can be inferred that on the
basis of selected ratios, Hero Cycles Limited
indicates the best financial performance as
compared to the rest of the companies under
consideration. The results also depicted that
Atlas Cycles Limited shows greater efficiency
in its operations by employing fewer amount
of assets through time.
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Limitations of Study
The study was subject to certain

limitations. These are listed below, so that the
findings of the study could be understood in
their perspective:
1. The accuracy of the research is limited

by the knowledge of the researcher.
2. The time factor acted as a considerable

constraint on the scope and the
extensiveness of the study.

3. The study being based on data available
from financial statements of the
companies, suffered from same limitations
that are inherent in these statements.

CONCLUSIONS
The findings of the study revealed that in

the case of efficiency ratios, Atlas Cycles
Limited shows the better and efficient
performance as debtor turnover ratio,
inventory turnover ratio and fixed asset
turnover ratio were the highest. It means that
it was able to generate sales by employing
fewer amount of assets. By analyzing the
liquidity ratios, Hero Cycles Limited shows
the highest liquidity position among the rest
of the companies. In the case of solvency
ratios, Hero Cycles Limited shows the better
solvency position during the study period
which indicates that it has used more equity
than debt. By comparing the profitability
position of all the companies under study, it
can be seen that Hero Cycles Limited was the
best performing company as it gets more
returns on its investments during the study
period. Therefore, it can be concluded that on
the basis of selected ratios, Hero Cycles
Limited has better liquidity, solvency and
profitability position as compared to the other
selected companies. By comparing the
variability of selected companies, it was found

that Hero Cycles Limited was more consistent,
more uniform, more stable and more
homogeneous during the study period. These
results can act as milestone for the planners,
policy makers and other stakeholders of the
cycle industry to fine tune the cycle industry
more operationally and financially efficient.
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ABSTRACT

Although, IPM approach is creating awareness and interest among the
farmers, but its implementation at farm level is not up to the expectations. In
the backdrop of this, the present study was carried out with objectives to
estimate the cost of cultivation, yield and returns on IPM and Non-IPM
farms in Haryana. The findings revealed that the cost of cultivation for IPM
sugarcane farms was almost equal to Non-IPM sugarcane farms. The per
quintal cost of production on IPM sugarcane farm (`190.39) was lower as
compared to Non-IPM sugarcane farms (`209.54), mainly due to higher
productivity per hectare on IPM farms (850 q) sugarcane than the Non-
IPM farms (783.33 q). The gross returns on IPM and Non-IPM farms were
estimated to `242316.67 and `223399.10 per hectare, respectively. The
output-input  ratio indicated of IPM (1:1.50) and  for Non-IPM (1:1.36)
that sugarcane cultivation was more profitable on IPM farms as compared
to the Non-IPM sugarcane farms. The regression analysis showed that the
plant protection chemicals have affected the yield of sugarcane on IPM
farms significantly.
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INTRODUCTION
Sugarcane (Saccharum officinarum L.) is

an old energy source for human beings and
was first grown in South East Asia and
Western India around 327 B.C. Then, it was
introduced to Egypt around 647 A.D. and about
one century later, to Spain (755 A.D.). Since
then, the cultivation of sugarcane was
extended to nearly all tropical and sub-tropical
regions. Portuguese and Spaniards took it to
the new world early in the sixteenth century. It
was introduced in the United States of America

(Louisiana) around 1741.
Sugarcane is also an important commercial

crop of the world and more than 100 countries
produce sugar. Out of total sugar
production,78 per cent is made from sugarcane
grown primarily in the tropical and sub-tropical
zones of the southern hemisphere, and the
balance from sugar-beet which is grown mainly
in the temperate zones of the northern
hemisphere. Currently, 69 per cent of the
world’s sugar is consumed in the country of
origin, while the balance is traded on world
markets (Anonymous, 2007).

At present Brazil, Cuba, Mexico, India and
Thailand are the leading producers of cane
sugar. As per FAO estimates in 2012 it was
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cultivated on about 26.0 million hectares, in
more than 90 countries, with a worldwide
harvest of 1.83 billion tonnes. Sugarcane area
and productivity differ widely from country to
country. Brazil has the highest area (5.34 million
ha) and production (386.2 million tons), while
Australia has the highest productivity (85.1
tonnes per ha). The next five major producers
were India, China, Thailand, Pakistan and
Mexico. India ranks second among the
sugarcane growing countries of the world in
terms of both area and production after Brazil.
In 2012-13, the total area under sugarcane was
5.064 million hectare with production 338.96
million tonnes in the country (Anonymous,
2013).

Sugar industry is the second largest agro-
based industry in India next only to textiles.
Sugarcane is being considered as not merely a
sugar-containing crop since it is increasingly
assuming the status of energy crop. In India,
more than 50 million farmers are involved in
sugarcane cultivation, constituting 7.5 per
cent of the rural population and many workers
are employed indirectly in processing
(Khushdeep et al., 2007). Sugarcane is a
renewable natural agricultural resource;
providing sugar, besides bio-fuel, fiber,
fertilizer and by-products with ecological
sustainability. Sugarcane juice is used for
making white sugar, brown sugar (khandsari),
jaggery (gur) and ethanol. The main by-
products of sugar industry are bagasse and
molasses. The green top of the plant obtained
during harvesting is valuable green fodder for
cattle in the rural India. Excess bagasse is now
being used as raw material in the paper
industry. Besides, co-generation of power
using bagasse as fuel is considered feasible in
most sugar mills (Anonymous, 2007).

IPM is a system that in the context of the
associated environment and the population
dynamics of the pest species utilizes all suitable
techniques and methods in as compatible
manner as possible and maintains the pest
populations at levels below those causing
economic injury (FAO, 1972). In integrated pest

management both crop and pest are seen as
part of a dynamic agro-ecosystem. IPM
attempts to capitalize on natural biological
factors that limit pest out breaks, only using
chemicals as a last resort. The goal is to reduce
crop damage to a level where it is economically
tolerable, using control measures whose cost
both economic and ecological is not excessive.
A number of non-chemical cultural practices
form the core of IPM. But IPM does not
preclude chemical pesticide usage. Pesticide
usage is one of weapons in the management
armoury to us that can be exploited sensibly
and judiciously.

The growers have to look at the enterprise
of agriculture by the business point of view.
They should get the proper benefits (returns)
from their produce for which they should know
the cost involved in cultivation activity. At the
same time, the growers should also be able to
estimate net profit or loss that would be
sustained in the enterprise. Efforts should be
made to minimize the expenditure and maximize
the returns. The profitability is determined by
the cost involves in the application of new
technology, crop productivity and output
price. Thus, at the given output prices,
productivity and cost of technology are the
main determinants of profitability. In backdrop
this, the study was undertaken with the
following specific objectives:
i. to estimate the cost of production of

sugarcane on IPM and non-IPM farms in
Haryana and

ii. to determine the factors affecting
productivity of sugarcane on IPM and
non-IPM farms.

METHODOLOGY
Methodological aspects of the research

study deserve significance in its scientific
completion and to arrive at the useful
conclusions. It has been decided to estimate
the per hectare costs involved in the adoption
and non-adoption of IPM in sugarcane.
Further, the per hectare estimation of yield and
returns from sugarcane in IPM and non-IPM
trial is also an important aspect of the study.
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Selection of Blocks
Karnal district of Haryana was purposely

selected for the study. There are 6 blocks in
the district, out of which Indri and Karnal has
been purposely selected for the present study
due to having highest area and production of
sugarcane in the district.
Selection of Villages

The study was based on farm level data
pertaining to different aspect of economics of
integrated pest management (IPM) of
sugarcane. In order to reach out the ultimate
sampling units two villages from each block
were selected randomly. As such Bhadson and
Khanpur villages from the Indri block, and
Mahamudpur and Dakwala villages from the
Karnal block formed the sample.
Selection of Farmers

For selection of growers, a list of farmers
who adopted IPM technology was prepared
in consultation with the agricultural experts
from the CCSHAU, Hisar and State Agriculture
Department. From each selected village, 10 IPM
and 10 non-IPM growers were selected
randomly. The ultimate sample consisted of 40
IPM and 40 non-IPM farmers. The selected
farmers were then divided into three categories
according to their land holding by using
cumulative cube root frequency method. The
detail of which is provided in Table 1.

specifically, the data were collected on yield,
mechanical labour, human labour, seed cost,
fertilizers, plant protection measures, etc.
Choice of Production Function

In order to determine the factors affecting
sugarcane productivity, Cobb-Douglas
Production Model was fitted of the following
form:
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Where,
Y = Yield of sugarcane (`)
x1 = Total mechanical labour (`)
x2 = Total human labour (`)
x3 = Seed (`)
x4 = Fertilizer (`)
x5 = Plant protection charges (`)
a = Constant
b1- b5 = Elasticity coefficients of

respective inputs or regression
coefficients.

eu = Error term with usual properties.
Also, the explanatory variables were tested

for stochastic independence.
RESULTS AND DISCUSSION
Component-wise Distribution of Cost

 The perusal of Table 2 shows that total
cost on chemical pesticide used on non-IPM
farms was same in the case of small and medium
category farms (`5000). The corresponding
figure for large category was estimated to be
`5700 per ha. On the other hand in the case of
IPM farms the same was estimated to be ̀ 800,
`900 and `800 per ha in small, medium and
large, respectively, which constituted 47.90,
48.65 and 41.02 per cent of the total cost
incurred on plant protection measures,
respectively. Of the total non-chemical
pesticide materials used by IPM farms such as
water soluble powder formed the major
component. The respective figures for small,
medium and large category were estimated to
be 19.16, 18.93 and 23.08 per cent. This was
followed by the expenses incurred on
Trichogramma cards comprising of 17.96, 16.21
and 17.95 per cent for the above farm
categories. The amount expended on plant

Table 1 :  Clas s i f ica tion o f s e le cte d
sugarcane growers of Haryana
Categories Farm size

(ha)
Sample size (No.) Total
IPM Non-IPM

Small < 5.4 22 20 42
Medium 5.4-9.3 11 12 23
Large > 9.3  0 7 08 15
Total 40 40 80

Collection of Data
The primary data for the agricultural year

2012-13 were collected by survey method by
through personal interviews of the selected
farmers with the help of specially designed
schedule. The data relating to various inputs
used in the cultivation of sugarcane under IPM
and non-IPM farms were collected. More



363

product (Nimboli extract) was estimated to
be 4.97, 16.21 and 17.95 per cent on small,
medium and large IPM farms, respectively.

The results presented in Table 2 revealed
that total cost on chemical pesticide under non-
IPM was ̀ 5233.33 per ha while in the case of
IPM, it was ̀ 833 per ha which constituted 45.69
per cent percent of the total cost of IPM. Of
the total non-chemical pesticide materials used
by IPM farms, the cost on water soluble powder
formed the major component (20.48 per cent)
which was followed by the cost of
Trichogramma cards (17.37 per cent) and plant
product (16.46 per cent) in the total cost
incurred on the plant protection. These results
were inconsonance with the findings reported
by Giri and Kapase (2007) and Naranjo et al.
(2010)
Cost of Cultivation of Sugarcane

The results precluded in Table 3 exhibit the
cost of cultivation of small, medium and large
sugarcane growers in IPM and non-IPM farms
per hectare. The results revealed that under
IPM group, the per hectare cost of cultivation
of sugarcane (Cost C2) on small, medium and
large category worked out to be `156924.36,
`162835.96 and ̀ 165835.01, respectively. The
corresponding figures for non-IPM farms came
out to be `158929.11, `166005.46 and
`167571.96, for the above said farm categories
respectively.

The  Cost A1 per hectare under the IPM
farms on small, medium and large category was
estimated to be `70910.36, `75782.86 and
`77127.01, which accounted for 45.19, 46.50,
46.51 per cent of the total cost per hectare of
Cost C2. Similarly, under the non-IPM farms,
the Cost A1 were `73586.11, `77808.46 and
`80101.96 per hectare on the above said farm
categories, which accounted for 46.30, 46.87
and 47.45 per cent of the Cost C2 by adding
the value of imputed cost on account of the
items such as rental value of land and interest
in Cost A1, respectively. The Cost B2 were
estimated to `145910.36, `150722.86 and
`152127.01 per hectare on small, medium and
large category on IPM farm while in the case
of non-IPM farms it came out to be ̀ 148586.11,
`152808.46 and ̀ 155101.96 on the above said
farm categories, respectively. The major item
of working capital on sugarcane farms under
the IPM farm was hired labour which was
estimated to be 11.54, 11.47 and 11.34 per cent
in small, medium and large categories,
respectively. The higher cost on labour may
be due to the intensive cultivation and
adoption of recommended package of
practices by IPM farms. The other cost item
such as machine labour expended by small,
medium and large categories estimated to be
3.53, 3.59 and 3.83 per cent, respectively. The
seed cost, fertilizer, manure cost, plant

Table 2: Component-wise cost incurred by small, medium and large growers, 2012-13
(`ha-1)

Items Small growers Medium growers Large growers Overall
IPM Non-IPM IPM Non-IPM IPM Non-IPM IPM Non-IPM

Trichogramma chilonis 300 - 300 - 350 0 316.67
(17.96) (16.21) (17.95) (17.37)

Beauvaria bassiana and
Metarrzhium (WSP)

320 - 350 - 450 0 373.33
(19.16) (18.93) (23.08) (20.48)

Plant product (Nimboli extract) 250 300 - 350 0 300.00
(14.97) (16.21) (17.95) (16.46)

Total non-chemical pesticides 870 - 950 - 1150 0 990.00
(52.09) (51.35) (58.98) (54.31)

Chemical pesticides 800 5000 900 5000 800 5700 833.00 5233.33
(47.90) (100.00) (48.65) (100.00) (41.02) (100.00) (45.69) (100.00)

Total cost on pest management 1670 5000 1850 5000 1950 5700 1823.00 5233.33
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Figures in parentheses are percentage to total cost
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Table 3: Cost of cultivation of small, medium and large growers, 2012-13
(`ha-1)

Particulars Small growers Medium growers Large growers
IPM Non-IPM IPM Non-IPM IPM Non-IPM

Hired human charges
Male 11451 11025 11838 11142 11781 11478

(7.3) (6.94) (7.27) (6.71) (7.1) (6.84)
Female 6648 5862 6838 6116 7032 6308

(4.24) (3.69) (4.2) (3.68) (4.24) (3.76)
Total 18099 16887 18676 17258 18813 17786

(11.54) (10.63) (11.47) (10.39) (11.34) (10.61)
Machine labour charges 5538 5985 5841 5805 6348 6462

(3.53) (3.76) (3.59) (3.5) (3.83) (3.86)
Seeds 21680 21680 23712.5 23712.5 23712.5 23712.5

(13.82) (13.64) (14.56) (14.28) (14.3) (14.15)
Manures 5000 5000 6000 6000 6000 6000

(3.19) (3.15) (3.68) (3.61) (3.62) (3.58)
Fertilizers
Nitrogen 2254.46 2254.46 2254.46 2254.46 2254.46 2254.46

(1.44) (1.42) (1.38) (1.36) (1.36) (1.35)
Phosphorus 2875 2875 2875 2875 2875 2875

(1.83) (1.81) (1.77) (1.73) (1.73) (1.71)
Potash 247.5 165 330 330 412.5 330

(0.16) (0.1) (0.2) (0.2) (0.25) (0.2)
Total 5376.96 5294.46 5459.46 5459.46 5541.96 5459.46

(3.43) (3.33) (3.35) (3.29) (3.34) (3.26)
Plant protection charges 1670 5000 1850 5000 1950 5700

(1.06) (3.15) (1.14) (3.01) (1.18) (3.4)
Repairing charges 1000 1000 1000 1000 1000 1000

(0.64) (0.63) (0.61) (0.6) (0.6) (059)
Irrigation charge 4800 4900 5100 5200 5250 5300

(3.06) (3.08) (3.13) (3.13) (3.17) (3.16)
Incidental charges 1200 1150 1200 1300 1500 1400

(0.76) (0.72) (0.74) (0.78) (0.9) (0.84)
Working capital 64463.96 66896.46 68838.96 70734.96 70115.46 72819.96

(41.08) (42.09) (42.28) (42.61) (42.28) (43.46)
Interest on working capital 6446.4 6689.65 6883.9 7073.5 7011.55 7282

(4.11) (4.21) (4.23) (4.26) (4.23) (4.35)
Cost A1 70910.36 73586.11 75722.86 77808.46 77127.01 80101.96

(45.19) (46.3) (46.5) (46.87) (46.51) (47.8)
Rental value of land 75000 75000 75000 75000 75000 75000

(47.79) (47.19) (46.06) (45.18) (45.23) (44.76)
Cost B2 145910.36 148586.11 150722.86 152808.46 152127.01 155101.96

(92.98) (93.49) (92.56) (92.05) (91.74) (92.56)
Family labour charges
Male 6990 6675 7617 8313 8616 7758

(4.45) (4.2) (4.68) (5.01) (5.2) (4.63)
Female 4024 3668 4496 4884 5092 4712

(2.57) (2.31) (2.76) (2.94) (3.07) (2.81)
Total 11014 10343 12113 13197 13708 12470

(7.02) (6.51) (7.44) (7.95) (8.27) (7.44)
Cost C2 156924.36 158929.11 162835.86 166005.46 165835.01 167571.96

(100) (100) (100) (100) (100) (100)
Main products 216800 203250 237125 216800 237125 216800
By products 11400 10800 12000 11100 12000 11100
Figures in parentheses are percentage to Cost C2

protection, repair charges and incidental
charges were estimated to be 13.82, 3.43, 3.19,
1.06, 0.64 and 0.76 per cent of the Cost C2 for

small IPM farms, 14.56, 3.35, 3.68, 1.14, 0.61
and 0.74 per cent of the Cost C2 for medium
IPM farms and 14.30, 3.34, 3.62, 1.18, 0.60 and
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0.90 per cent of the Cost C2 in the case of large
IPM farm category, respectively.

Under non-IPM group, the major items of
working capital were hired human labour which
came out to be 10.63, 10.39 and 10.61 per cent
on small, medium and large farms, respectively.
The respective figures for machine labour
charges, seed, fertilizer, repair charges, manure
and incidental charges were estimated to 3.76,
13.64, 3.33, 0.63, 3.15 and 0.72 per cent, 3.50,
14.28, 3.29, 0.60, 3.61 and 0.78 per cent and
3.86, 14.15, 3.26, 0.59, 3.58 and 0.84 per cent in
the Cost C2 for above said non-IPM farm
categories, respectively. It was observed that
the cost incurred on plant protection chemicals
farms was higher for all non-IPM farm
categories namely, as compared to IPM farms
in the Cost C2.

The expensed incurred on human labour
in the case of small, medium and large
categories were estimated to `18099, ̀ 18676
and `18813 per ha on IPM farms. The
respective figures for non-IPM farms were
estimated to be ̀ 16887, ̀ 17258 and ̀ 17786 per
ha for  the above said farm categories,
respectively. Similar findings were also
reported by Singh and Singh (2005)
Cost of Cultivation on IPM and Non-IPM
Sugarcane Farms: Overall Analysis

The results precluded in Table 4 exhibit the
cost of cultivation of overall average of
sugarcane growers in IPM and non-IPM farms
per hectare. The cost of cultivation of
sugarcane Cost C2 worked out to be ̀ 161830.73
and `164137.97 per hectare on IPM and non-
IPM farms respectively. The Cost A1 came out
to be ̀ 74552.73 per hectare for IPM farms which
accounted for 46.07 per cent of the Cost C2.
Similarly, in the case of non-IPM farms the Cost
A1 were estimated to `77134.97 per hectare
which accounted for 46.99 per cent of the Cost
C2. The Cost B2 was estimated to `149552.73
and `152134.97 per hectare in the case of IPM
and non-IPM farms respectively.

The major item of working capital on IPM
sugarcane farms was hired labour (11.45 per
cent). The other cost items were machine

labour (3.65 per cent), seed (14.23 per cent),
fertilizer (3.37 per cent), manure (3.50 per cent),
plant protection (1.13 per cent), repairing

Table 4: Overall average cost of cultivation
of growers, 2012-13

(`ha-1)
Particulars IPM farms Non-IPM farms
Hired human charges
Male 11691 11214

(7.22) (6.83)
Female 6840 6096

(4.23) (3.71)
Total 18531 17310

(11.45) (10.54)
Machine labour charges 5910 6084

(3.65) (3.71)
Seeds 23035 23035

(14.23) (14.03)
Manures 5666.75 5666.75

(3.5) (3.45)
Fertilizers
 Nitrogen 2254.46 2254.46

(1.39) (1.37)
Phosphorus 2875 2875

(1.78) (1.75)
Potash 330 247.5

(0.2) (0.15)
Total 5459.46 5376.96

(3.37) (3.27)
Plant protection charges 1823 5233.33

(1.13) (3.19)
Repairing charges 1000 1000

(0.62) (0.61)
Irrigation charge 5050 5133.33

(3.12) (3.13)
Incidental charges 1300 1283.33

(0.8) (0.78)
Working capital 67775.21 70122.7

(41.88) (42.72)
Interest on working capital 6777.52 7012.27

(4.19) (4.27)
Cost A1 74552.73 77134.97

(46.07) (46.99)
Rental value of land 75000 75000

(46.34) (45.69)
Cost B2 149552.73 152134.97

(92.41) (92.68)
Family labour charges
Male 7740 7581

(4.78) (4.62)
Female 4538 4522

(2.8) (2.69)
Total 12278 12003

(7.58) (7.31)
Cost C2 161830.73 164137.97

(100) (100)
Main products 230350 212282
By products 11800 11000
Figures in parentheses are percentage to Cost C2
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charges (0.62 per cent) and incidental charges
(0.80 per cent). The major items of working
capital for non-IPM farms were hired human
labour (10.54 per cent), machine labour charges
(3.71 per cent), seed (14.03 per cent), fertilizer
(3.19 per cent), repairing charges (0.61 per
cent), manure (3.45 per cent) and incidental
charges (0.78 per cent). It was observed that
the cost incurred on plant protection chemicals
by the non-IPM was higher (3.19 per cent) as
compared to IPM farms (1.13 per) as far as Cost
C2 was concerned.  Similar findings were also
reported by Tanveer (2006), Biradar (2007) and
Kumar et al. (2008).

It can be concluded from the above
discussion that per hectare Cost C2, Cost A1
and Cost B2 of sugarcane was higher for Non-
IPM farms than IPM farms for all the farm
categories. This clearly showed that IPM
technology not provided higher returns to the
farms but also beneficial for the environment
and human health.
Returns on IPM and Non-IPM Farms

The information pertaining to yield, value
of the main product and by product, gross net
returns at various level of cost regarding
sugarcane by small, medium, large and overall

Table 5:  Cost and returns of small, medium, large and overall growers from sugarcane,
2012-13

(`ha-1)
Particulars Small growers Medium growers Large growers Overall

IPM Non-IPM IPM Non-IPM IPM Non-IPM IPM Non-IPM
Main Product
Yield (q) 800 750 875 800 875 800 850 783.33
Value 216800 203250 237125 216800 237125 216800 230350 212282.43
By-product
Yield (q) 190 180 200 185 200 185 196.67 183.33
Value 11400 10800 12000 11100 12000 11000 11966.67 11066.67
Gross returns 228200 214050 249125 227900 249625 228100 242316.67 223399.10
Net returns 71275.64 55120.89 86289.14 61894.54 83789.99 60528.04 80485.94 59261.13
Cost of cultivation at
Cost A1 70910.36 73586.11 75722.86 77808.46 77127.01 80101.96 74552.73 77134.97
Cost B2 145910.36 148586.11 150722.86 152808.46 152127.01 155101.96 149552.73 152134.97
Cost C2 156924.36 158929.11 162835.86 166005.46 165835.01 167571.91 161830.73 164137.97
Returns over
Cost A1 157289.64 140463.89 173402.14 150091.54 172497.99 147998.04 167763.94 146214.13
Cost B2 82289.64 65463.89 98402.14 75091.54 97497.99 72998.04 92763.94 71214.13
Cost C2 71275.64 55120.89 86289.14 61894.54 83789.99 60528.04 80485.94 59261.13
Cost of production (`q-1) 196.16 211.90 186.10 207.51 189.53 209.46 190.39 209.54
Output-input ratio 

* 1.45 1.35 1.53 1.37 1.51 1.36 1.50 1.36
*At Cost C2

category of IPM and non-IPM group is
presented in Table 5.

The results show that in the case of IPM
farms, the cane yield was 800, 800 and 875 on
small, medium and large farms, respectively.
The overall figure came out to be 850 quintal
per ha. The respective figures for value of the
main produce were estimated to `216800,
`216800 and ̀ 237125 per hectare in above said
categories farms. An overall average value of
main produce came out to be `230350 per
hectare. The yield of by-product was 190
quintal on small farms while the figure for
medium and large was estimated to be 200
quintal each per hectare. An overall figure
stood at 196.67 quintal per hectare. The value
of by-product was `11400 per hectare in the
case of small farms and same came out to be
`12000 each per hectare on medium and large.
The over figure for by-product was estimated
to be `11966.67 per hectare. The gross returns
were `228200, `249125, `249625 and
`242316.67 per hectare, whereas net returns
were estimated to be `71275.64, `86289.14,
`83789.99 and ̀ 80485.94 per hectare in the case
of small, medium, large categories and overall
average, respectively.
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The returns over Cost A1 in the case of
IPM farms were estimated to be `157289.64,
`173402.14, `172497.99 and ̀ 167763.94 per
hectare in small, medium, large and overall
average. The returns over Cost B2 came out to
be `82289.64, `98402.14, `97497.99 and
`92763.94 on above said farm categories. The
figures for returns over Cost C2 were found to
be `71275.64, `86289.14, `83789.99 and
`80485.94 on small, medium, large and overall
average, respectively. The output-input ratios
were estimated at 1.45, 1.53, 1.51 and 1.50 on
small, medium, large and overall average,
respectively.

The yield obtained by the non-IPM farms
was 750, 800, 800 quintals per hectare on small,
medium and large non-IPM farms respectively.
An overall average yield of cane came out to
be 783.33 quintal per hectare. The value of the
main produce was estimated to be `202350,
`216800 and ̀ 216800 per hectare in the small,
medium and large farm categories with overall
returns of ̀ 212282.43. The yield of by-product
was 180, 185 and 185 quintal per hectare on
small, medium and large category growers. The
value of by product was estimated to be
`10800, ̀ 11100 and ̀ 11100 small, medium and
large and overall figure came out to be
`1166.68. The gross returns were estimated to
be ̀ 214050, ̀ 227900, ̀ 228100 and ̀ 223399.10
on small, medium, large and overall average
respectively. The corresponding figure net
returns were estimated to be `55120.89,
`61894.54, `60528.04 and `59261.13 for the
above said farm categories.

The returns over Cost A1 in the case of
non-IPM farms were ̀ 140463.89, ̀ 150091.54,
`147998.04 and `146214.13 per hectare on
small, medium, large and overall average farm
size respectively. The corresponding figure for
returns over Cost B2 were came out to be
`65463.89, `75091.54, `72998.04 and
`71214.13and returns over Cost C2 were
estimated to be `55120.89, `61894.54,
`60528.04 and ̀ 59261.13 in the case above said
farm categories respectively. The output-input
ratios were found to be 1.35, 1.37, 1.36 and 1.36
on small, medium, large and overall average
farm size, respectively.
Functional Analysis

The results of Cobb-Douglas production
function estimated for IPM and non-IPM farms
were presented in Table 6. The results were of
paramount importance as they provide ready
the information relating to probable effects of
resource use change on the crop output. The
results indicated that all the five resource
variables included in the production function
under IPM have explained jointly as high as
98.43 per cent of the total variation in the yield
of sugarcane in monetary terms. In the case of
non-IPM farms, the corresponding variables
explained only 56.13 per cent variation in the
yield.

In the case of IPM farms, the regression
coefficient of variables relating to plant
protection charges and human labour were
turned out to be significant statistically
indicating that these were the important inputs
to which the output was highly responsive.

Table 6: Functional analysis of IPM vis-à-vis non-IPM farms with respect to yie ld
(Monetary terms) of sugarcane crop
Variables IPM growers

(n1= 40)
Standard error Non-IPM growers

(n2= 40)
Standard error

Constant (a) 210,843 216,358
Total machine labour (x1) 3.726** 1.139 -1.308 NS 2.398
Total human labour (x2) 1.165** 0.276 0.478 NS 0.615
Seeds (x3) 0.426** 0.198 0.722 NS 0.424
Fertilizers (x4) 0.385NS 1.470 2.369 NS 4.318
Plant protection charges  (x5) 11.880** 0.882 -7.599** 2.062
R2 0.9843 0.5613
**Significant at 5 per cent level
 NS: Non-significant
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Similarly, the inputs like machine labour and
plant protection charges were turned out to
be significant statistically while under non-
IPM farms, the regression coefficients of the
variables such as plant protection charges
were significant statistically worth mentioning
that the influence of total machine labour,
human labour, seed and fertilizers was turned
out to be non-significant on non-IPM farms
while it was significant in IPM farms. This
revealed that the IPM components have
contributed significantly to yield of sugarcane.
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ABSTRACT

This paper examines the sources of growth in groundnut in India and in
Karnataka state. The area growth in groundnut in India and Karnataka is
declining. The production growth in groundnut in India is declining but
positive while in Karnataka, it is declining and negative. The productivity
growth in groundnut in India is steadily increasing while in Karnataka
state, it is declining and negative. The traditional groundnut growing areas
in Karnataka are replaced by dry land crops like bajra and ragi due to
intermittent drought in kharif season. The cost of seed being the major cost
component, the farmers are not in a position to afford the loss due to crop
failure. TMV-2 is the ruling variety occupied 85 per cent of the area whose
average yields are much below the national average. This variety is prone
to insect pests, cut worm and leaf minor, groundnut bud necrosis and late
leaf spot diseases causing damage to the extent of 25 per cent of the total
yield. The existing seed supply system is meeting 126 and 87 per cent of the
seed requirement @ SRR of 22.51 and 28.82 per cent at all India and in
state level. There is a need to strengthen the existing seed production and
supply/distribution system for speedy multiplication of quality seeds of
improved varieties of groundnut to the farmers. India has better comparative
advantage in the production of groundnut as its export  in physical and
value terms is increasing from last decade. The groundnut kernels exported
to more than 30 countries in both raw and roasted forms.
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INTRODUCTION
India is the second largest producer of

groundnut in the world with annual production
of 5.62 million tonnes during 2011-12. Gujarat,
Andhra Pradesh, Tamil Nadu, Karnataka,
Maharashtra, Rajasthan and Madhya Pradesh

are the leading producers in the country
accounting for 94.89 per cent of the total
production. Groundnut constitutes almost
23.14 per cent of total oil seed production in
the country (IOPEPC, 2013). Groundnut is
cultivated both in kharif (June-September) and
rabi/summer (November-March) season
accounting for 83 and 17 per cent of the
production. Groundnut is rich in 30 essential
nutrients and good source of niacin, folate,
fibre, magnesium, Vitamin-E, manganese and
phosphorous. Groundnut is competing with
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other oilseed crops in terms of area, production
and productivity.

All the sources of growth of groundnut in
the country and across different major
producing states exhibiting a declining trend.
The reasons attributed to decline in the
sources of growth is a researchable issue to
be addressed by many stakeholders including
researchers, public organization undertaking
seed production and policy makers. There are
several high yielding varieties of groundnut
developed by various institutions which are
available in the pipeline but fail to make
significant impact in terms of area coverage,
enhancing production, and to push the
sources of growth beyond the desirable limit.
The similar observations depicted from the
study stating that there was a negative rate of
return to investment on groundnut research
(Ananth et al., 2006). Therefore an attempt to
analyze the decline in the sources of growth
has been attempted. The study addresses on
several strategies to enhance production and
productivity of groundnut in Karnataka state.
METHODOLOGY

The study was based on the secondary
data obtained from various websites like
Directorate of Economics and Statistics,
Ministry of Agriculture and Co-operation, New
Delhi and Bangalore, Indian Oilseeds and
Produce Export Promotion Council (IOPEPC),
FAOSTAT, etc. The time series data on area,
production and productivity for 62 years for
the period 1950-51 to 2011-12 were collected.
Triennium averages were worked out by
bifurcating the data into five sub periods viz.,
Period-I (1952-53 to 1970-71), Period-II(1971-
72 to 1985-86), Period-III(1986-87 to 2000-01),
Period-IV (2001-02 to 2011-12) and Period-V
(1952-53 to 2011-12) to capture the effect of
programmes initiated in enhancing the growth.
The compound annual growth rates were
worked out to analyze the trends in groundnut
area, production and productivity in India and
in Karnataka for respective periods. Similarly,
the percentages were worked out for better
comparison.

RESULTS  AND  DISCUSSION
Trends in Area, Production and Productivity
of Groundnut in India and Karnataka

In India, the groundnut area has increased
from 4.49 to 7.33 million hectares from 1950-51
to 1971-72 but it has declined to 6.98, 6.24 and
5.31 million hectares during 1986-87, 2001-02
and 2011-12 (Table 1). The CAGRs of
groundnut area in India have declined from
2.94 to 0.09 per cent from Period-I to Period-II
and to -0.33 per cent in Period-III and further
to -1.12 per cent in Period-IV. The overall
groundnut area growth in India stood at 0.26
per cent (Table 2). The groundnut production
in India increased from 3.48 to 6.11 million
tonnes from 1950-51 to 1971-72 and it declined
to 5.88 million tonnes during 1986-87 but it
increased to 6.41 and 6.93 million tonnes during
2001-02 and 2011-12. The CAGRs of groundnut
production in India have declined from 2.58 to
1.03 per cent from Period-I to Period II, it slightly
improved to 1.24 and 1.58 per cent in Period-III
and Period-IV. The overall groundnut
production growth in India stood at 1.16 per
cent. The groundnut productivity in India
substantially increased from 775 to 834 kg per
hectare from 1950-51 to 1971-72, it increased
further to 841, 977 and 1305 kg per hectare
during 1986-87, 2001-02 and 2011-12,
respectively. The CAGRs of groundnut
productivity in India have increased from -0.38
to 0.93 per cent from Period-I to Period-II and

Table 1: Area, production and productivity
of groundnut in Karnataka and India, 1950-
51 to 2011-12
Particulars 1950-51 1971-72 1986-87 2001-02 2011-12
India
Area
(million ha)

4.49 7.33 6.98 6.24 5.31

Production
(million tons)

3.48 6.11 5.88 6.41 6.93

Productivity
(kgha-1)

775 834 841 977 1305

Karnataka
Area
 (000' ha)

637 720 1033 854 676

Production
('000 tons)

547 745 738 585 469

Productivity
(kgha-1)

857 756 714 685 730
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increased further to 1.59 and 2.65 per cent
during Period-III and Period-IV. The overall
groundnut productivity growth in India stood
at 0.89 per cent (Table 1).

As far as Karnataka was concerned the
groundnut area increased from 637 to 720
thousand hectares from 1950-51 to 1971-72 and
increased further to 1033 thousand hectares
during 1986-87 and it declined to 854 and 676
thousand hectares during 2001-02 and 2011-
12 (Table 1). The CAGR of groundnut area in
Karnataka declined from 0.07 to -0.64 per cent
from Period-I to Period-II and it increased to
0.90 per cent in Period-III but declined to -1.12
per cent in Period-IV. The overall groundnut
area growth stood at 0.27 per cent. The
groundnut production in Karnataka increased
from 547 to 745 thousand tonnes from 1950-51
to 1971-72 but it declined to 738, 585 and 469
thousand tonnes during 1986-87, 2001-02 and
2011-12. The CAGR of groundnut production
in Karnataka increased from 0.16 to 1.30 per
cent from Period-I to Period-II and it increased
to 1.51 per cent during Period-III but it declined
to -2.12 per cent in Period-IV. The overall
groundnut production growth stood at 0.29
per cent. The productivity of groundnut in
Karnataka declined from 857 to 756 kg per
hectare from 1950-51 to 1971-72 and it
decreased further to 714 and 685 kg per hectare
during 1986-87 and 2001-02 but it slightly
increased to 730 kg per hectare during 2011-
12. The CAGR of groundnut productivity in
Karnataka increased from 0.03 to 2.38 per cent
from Period-I to Period-II but it declined to 0.32
and -0.26 per cent in Period-III and Period-IV.
The overall groundnut productivity growth in

Karnataka stood at 0.06 per cent (Table 2).
The area under groundnut in India and in

Karnataka state is declining. The decline in
area is attributed to several reasons. The
traditional groundnut growing areas are
replaced by dry land crops like bajra and ragi
due to in intermittent drought in Kharif. The
cost of seed being the major cost component,
farmers are not in a position to afford the loss
due to crop failure. The groundnut production
in the country was declining but positive while
in Karnataka production was declining and
negative especially from 2001-02 onwards. The
productivity of groundnut at all India level was
increasing while in Karnataka state was
declining and negative. Several high yielding
varieties of groundnut were released in the
state but their impact in enhancing production,
productivity was not encouraging. TMV-2 is
the major variety which occupied more than
85 per cent of the groundnut area in the state
whose average productivity stood at 730 kg
per hectare as against the national average of
1305 kg per hectare. The variety is prone to
pest and diseases causing damage to the extent
of 25 per cent of the total yield resulting in low
yield and income to the farmers. According to
an estimate by International Food Policy
Research Institute, the world groundnut
production is expected to increase by 12 per
cent from 2010-11 to 2025-26. The production
and consumption of groundnut in India is
expected to increase by 30 per cent. In India,
the acreage of groundnut is large while the
productivity is lowest in the world. Therefore,
there is a need to give major thrust on
developing high yielding varieties which are

Table 2: CAGR of area, production and productivity of groundnut for the triennium ending
1952-53 to 2011-12 in Karnataka and India
Particulars 1952-53 to 1970-71

(Period I)
1971-72 to 1985-86

(Period II)
1986-87 to 2000-01

(Period III)
2001-02 to 2011-12

(Period-IV)
Overall

(1952-53 to 2011-12)
India
Area 2.94 0.09 -0.33 -1.12 0.26
Production 2.58 1.03 1.24 1.58 1.16
Productivity -0.38 0.93 1.59 2.65 0.89
Karnataka
Area 0.07 -0.64 0.9 -1.12 0.27
Production 0.16 1.3 1.51 -2.12 0.29
Productivity 0.03 2.38 0.32 -0.26 0.06
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promising in less-fertile regions and moisture
stress conditions.
Existing Groundnut Cultivars Grown

There are seven varieties of groundnut
(Table 3) released in Karnataka for commercial
production but the availability of seeds of
these varieties to the farming community was
very limited. The average seed requirement at

national and state level stands at 890 and 128
thousand tonnes at 100 percent seed
replacement rate (SRR) while the average seed
supply stood at 119 and 14.1 thousand tonnes,
respectively from 2001-02 to 2011-12. This
implies the seed supply system is meeting
14.00 and 11.00 percent of the seed requirement
at national and state level (Table 4).

Table 4: Demand for and supply of quality seeds in groundnut in India and Karnataka
(000`tonnes)

Year Area
(000`ha)

Seed Rate
(Qha-1)

Supply
SRR(%)

Seed requirement @ Total Seed
Supply

Gap (%) @
100 SRR Actual SRR  100 SRR Actual SRR

India
2001-02 6240 1.5 5.2 936 49 53 94.39 107.86
2002-03 5940 1.5 5.5 891 49 54 93.92 110.6
2003-04 5990 1.5 11 899 99 70 92.21 70.83
2004-05 6640 1.5 7.11 996 71 72 92.79 101.39
2005-06 6740 1.5 6.89 1011 70 70 93.12 99.92
2006-07 5620 1.5 9.79 843 83 99 88.27 119.84
2007-08 6290 1.5 14.29 944 135 144 84.71 107.03
2008-09 6160 1.5 17.04 924 157 159 82.79 100.98
2009-10 5480 1.5 22.95 822 189 189 77.06 99.97
2010-11 5950 1.5 24.5 893 219 218 75.59 99.65
2011-12 4190 1.5 22.51 629 141 178 71.63 126.03
Mean 890 115 119 86.04 104.01
Karnataka
2001-02 855 1.5 2.5 128 3.2 3.7 97.08 116.72
2002-03 844 1.5 4 127 5.1 6.1 95.2 120.1
2003-04 817 1.5 5 123 6.1 7.4 93.96 120.73
2004-05 969 1.5 5.8 145 8.4 8.2 94.34 97.53
2005-06 1040 1.5 7 156 10.9 14.2 90.88 130.31
2006-07 763 1.5 13 114 14.9 14.8 87.07 99.47
2007-08 908 1.5 12 136 16.3 14.1 89.72 85.71
2008-09 850 1.5 10 128 12.8 11.9 90.62 93.82
2009-10 818 1.5 25.41 123 31.2 20.5 83.33 65.61
2010-11 848 1.5 22.06 127 28.1 27.9 78.04 99.55
2011-12 677 1.5 28.82 102 29.3 25.3 75.06 86.55
Mean 128 15.1 14.1 88.66 101.46

Table 3: Existing groundnut cultivars grown in Karnataka state
Variety Developed and

released during
Duration
(Days)

Yield
(qha-1)

Important features

TMV-2 Tamil Nadu, 1950 105-110 12-15 Bold kernals with attractive colour, better market price.
Susceptible to leaf spot disease, pests, cut worm, red hairy
caterpillar and leaf minor

R-8808 UAS, Dharwad, 1995 110-115 25-30 High yielding, resistant to groundnut bud necrosis
GPBD-4 UAS, Dharwad, 2004 105-110 20-25 High yield with high oil content, resistant to leaf spot & rust disease
JL 24 UAS, Bangalore, 1984 95-105 20-25 Bigger grain size, susceptible to leaf spot and other pest
DH-3-30 UAS Dharwad, 1990-91 105-110 25-30 High yielding and suitable for summer season
Mutant-3 UAS Dharwad, 2004 110-120 25-30 Bold grain size suitable for exports, resistance to leaf spot
R 2001-2 UAS, Dharwad, 2008 105-110 30-35 High yielding, resistant to foliar diseases, low market price due to

uneven kernel size
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Considering the actual SRR, the seed
requirement at all India and in Karnataka stood
at 115 and 15.1 thousand tonnes, respectively,
this is almost nearer to the seed supply. This
means, the existing seed supply system is
meeting 100 per cent of the seed requirement
both at national and state level. Non-
availability of seeds of improved varieties to
the farmers, low seed multiplication rate,
bulkiness and high seed requirement per unit
area and poor seed viability are the limiting
factors in seed multiplication and distribution
of seeds to the farmers. Therefore, there is a
need for strengthening the existing seed
production and supply system for speedy
multiplication and distribution of quality seeds
of improved varieties to the farming
community. These findings are in conformity
with the study of Patil (2010) highlighted the
need for large scale seed production in
groundnut.
Government Support for Groundnut
Production

The Government of India is encouraging
the groundnut production by enhancing the
minimum support price over the years. The
MSP for groundnut increased steadily from
2002-03 to 2007-08 while there was a quantum
jump in MSP during 2008-09, 2011-12 and 2012-
13 by 35.48, 17.39 and 37.04 per cent,
respectively (Table 5).

Table 5 : M inimum s upport price o f
groundnut in India, 2001-02 to 2013-14
Year Minimum support price

(`q-1)
Percent increase

over previous year
2001-02 1340 -
2002-03 1355 1.12
2003-04 1400 3.32
2004-05 1500 7.14
2005-06 1520 1.33
2006-07 1520 0.00
2007-08 1550 1.97
2008-09 2100 35.48
2009-10 2100 0.00
2010-11 2300 9.52
2011-12 2700 17.39
2012-13 3700 37.04
2013-14 4000 8.11

Role of Groundnut in International Trade
India is having comparative advantage in

groundnut production. It has been noticed that
the major share of groundnut production was
marketed in the form of groundnut shell. At
present, India is a net exporter of groundnut
both in raw and roasted form. The groundnut
kernel exports increased from 112.81 to 535.66
thousand tonnes during 2001-02 to 2012-13.
Similarly, the export of groundnut kernel in value
terms increased from ̀ 250.94 to `4,065 crores
from 2001-02 to 2012-13 (Table 6).

Table 6: Trends in export of groundnut from
India, 2001-02 to 2012-13
Year Quantity

(000 tones)
Percent

change in
quantity*

Valve
(`Crore)

Percent
change in

value*

2001-02 112.81 - 250.94 -
2002-03 67.89 -39.82 178.30 -28.95
2003-04 176.93 160.61 179.11 00.45
2004-05 177.15 00.12 547.02 205.41
2005-06 190.06 07.29 513.69 -6.09
2006-07 251.43 32.29 798.46 55.44
2007-08 269.59 07.22 1054.08 32.01
2008-09 297.89 10.50 1239.01 17.54
2009-10 340.24 14.22 1425.93 15.09
2010-11 418.56 23.02 2099.77 47.26
2011-12 832.62 98.92 5246.45 149.86
2012-13 535.66 -35.67 4065.38 -22.51
CAGR (%) 19.27 35.09
*Change over the previous year

The CAGR of groundnut exports in
quantitative and value terms stood at 19.27
and 35.09 per cent, respectively for the same
period. Of late, demand for coated groundnut-
chocolate coating, honey coating and spice
coating is growing in other countries. The
major countries importing Indian groundnut
kernel are Indonesia, Vietnam, Malaysia,
Philippines, Thailand, Ukraine, Pakistan,
United Arab Emirates, Singapore, Yemen
Republic China republic, Russia together
accounting for 95.21 per cent of the total
imports (Table 7).

The groundnut kernel exported is
commonly known as peanuts, earthnuts,
Goober peas, Monkey nuts, Pygmy nuts and
Pig nuts. Bold kernels exported from India are
of different counts with 35/40, 38/42, 40/45, 45/
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Table 7:  M ajor groundnut importing
countries from India during 2012-13
Country Quantity

(MT)
Percent Value

(`crores)
Percent

Indonesia 170179 31.77 125664 30.91
Vietnam Soc Rep 139363 26.02 106066 26.09
Malaysia 70275 13.12 53501 13.16
Philippines 57906 10.81 45283 11.14
Thailand 22766 4.25 17804 4.38
Ukraine 11064 2.07 9141 2.25
Pakistan Ir 10818 2.02 7469 1.84
United Arab Emts 8008 1.49 6229 1.53
Singapore 6514 1.22 4648 1.14
Yemen Republc 4810 0.90 3764 0.93
China P Rp 4721 0.88 3637 0.89
Russia 3569 0.67 2980 0.73
Egypt A Rp 3207 0.60 2858 0.70
Saudi Arab 3045 0.57 2577 0.63
Iran 2306 0.43 1803 0.44
Kuwait 2128 0.40 1646 0.40
Taiwan 2160 0.40 1557 0.38
Netherland 1469 0.27 1332 0.33
South Africa 1320 0.25 1008 0.25
Mexico 1045 0.20 878 0.22
Sri Lanka Dsr 1279 0.24 721 0.18
Algeria 796 0.15 625 0.15
Nepal 1086 0.20 609 0.15
Georgia 593 0.11 494 0.12
Japan 361 0.07 367 0.09
others 4874 0.91 3877 0.95
World 535662 100.00 406538 100.00

Table 8: Specifications of groundnut kernel
for exports from India

(Percent)
Specifications Desirable limit
Admixtures/foreign matter 0.50-1.00
Free fatty acids 1.00
Discoloured/broken/damaged/impurities 1.00
Moisture content Max. 7.00-8.00
Aflatoxin (PPB) Max. 5.00

50, 45/55, 60/70, 70/80 per ounce. Java kernels
exported with a count of 40/50, 45/55, 60/70,
70/80, 80/90, 100/120 per ounce. Similarly, Red
Skin Java groundnut kernels with a count of
70/80, 80/90 per ounce are exported which are
packed in 20, 25 and 50 kg jute and plastic
bags with vacuum packing. The specifications
considered for exporting the groundnut kernels
vary across the export houses involving in
trade (Table 8).

following institutions:
1. Agricultural and Processed Food

Products Export Development Agency
(APEDA)

2. Indian Oilseeds and Produce Export
Promotion Council (IOPEPC)

All the processing units, grading and
selling units, warehouses has to be certified
by IOPEPC. The importers are specific on
aflatoxin content in groundnut which are
checked by peanut.Net which is an internet
based electronic service offered by APEDA to
the stakeholders for testing and certification
of Peanut for export from India.
CONCLUSIONS

The decline in area under groundnut is
alarming at all India level and in Karnataka.
The production is declining but positive at the
national level while it is declining and negative
in Karnataka. Introduction of Technology
Mission on oilseeds during 1986 had enhanced
the productivity at the national level while it
had no much impact in enhancing productivity
in Karnataka state. The decline in production
and productivity is addressed by introducing
high yielding varieties having kernel features
similar to TMV-2, resistance to major pests and
diseases and moisture stress. The timely
supply of quality seeds of improved varieties
in adequate quantity has to be addressed
collectively by research institutions, SAUs,
Department of Agriculture and oilseed
federations by taking up seed production on
public private partnership mode. At present,
the subsidized seeds of TMV-2 is supplied
through RSKs instead of improved varieties
of groundnut.

Institutionalization of seed supply system
like establishment of community seed banks
involving all the stakeholders along the value
chain push the production and productivity
growth in groundnut.
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ABSTRACT

The present paper is an attempt to study the availability of health facilities
to tribal women in Aurangabad district of Maharashtra, India. It was
observed that majority of the tribal women were unaware of the various
schemes for pregnant women. Majority of the pregnant tribal women were
not regularly visited by health staff. There is a need of spread of awareness
of the government schemes among tribal women through education and
mass awareness programmes. It is essential that nurses and other health
workers should live in villages where primary health centres are located.

Keywords: Janani suraksha yojana (JNY), NRHM, tribal health,
JEL Classification: H55, H75, I14, I18

INTRODUCTION
India’s record in reducing maternal

mortality and infant mortality has been very
dismal. Maternal deaths in India constituted
more than 20 per cent of global   mortality
deaths, while neonatal mortality constituted
31 per cent of global neonatal deaths
(Anonymous, 2009). The government of India
recognizes the role of health in the socio-
economic development and improving quality
of life of citizens of India. National Rural Health
Mission (NRHM), a flagship program of
Government of India, was introduced in April
2005 with a goal to improve the availability of
and access to quality health care by people,
especially for those residing in rural areas, the
poor, women and children. One of the

important goals under the NRHM is to reduce
neonatal mortality and maternal mortality rates,
thereby, help India reach the Millennium
Development goals for improvement in
maternal and child health. The NRHM identifies
women belonging to scheduled tribes as one
of the most vulnerable sections and hence,
special target group to deliver health services.
It is operational over the entire country with
special focus on 18 States compound of 8
empowered action group states (Bihar,
Jharkhand, Madhya Pradesh, Chhattisgarh,
Uttar Pradesh, Uttaranchal, Orissa and
Rajasthan), 8 northeast states (Assam,
Arunachal Pradesh, Manipur, Meghalaya,
Mizoram, Nagaland, Sikkim and Tripura),
Himachal Pradesh and Jammu and Kashmir.

The NRHM aims at effective integration of
health concerns with determinants of health
like sanitation and hygiene, nutrition, and safe
drinking water through a district plan for
Health. One of the key components of the
NRHM is to provide every village in the country
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with a trained female community health activist
called Accredited Social Health Activist
(ASHA). ASHA is selected from the village
itself and accountable to it, the ASHA are
trained to work as an interface between the
community and the public health system. The
Ministry of Health and Family Welfare
launched in 2005-06 the Janani Surksha Yojana
(JSY), thereafter, the Government of
Maharashtra launched the Navsanjivani Yojana
specially for tribal women and Matrutva
Anudan Yojana for  mother and child
development.

But the studies have found many problems
in the implementation of these schemes. Malini
et al. (2008) study on implementation of the
JSY found low levels of awareness among
beneficiaries about various aspects of the JSY
scheme including cash assistance. Though, a
majority of stake holders perceived monetary
assistance as a big advantage for mothers, the
study identifies non availability of 24 7
health centers and lack of staff as one of the
major deterrents for prospective mothers in
accessing the JSY services. The Anonymous
(2007) found a significant shift in the number
of women opting for institutional deliveries
after introduction of JSY. One of the important
findings of the study is that women with no
formal education or primary education and
those belonging to SCs/STs go for home
deliveries. The study found that nearly 85 per
cent of beneficiaries received payment but the
payment was delayed. In India poor tribal
people have far worse health indicators than
the general population. Most tribal people live
in hilly, forested or desert area where illiteracy,
tiring physical environments, malnutrition,
inadequate access to potable water and lack
of personal hygiene and sanitation make them
more vulnerable to disease and lower health.
The tribal are either unable to access quality
healthcare or when they do so they are
impoverished. The present paper is an attempt
to examine the availability of healthcare
facilities to tribal women in Aurangabad district
of Marathwada region of Maharashtra.

 RESEARCH  METHODOLOGY
India has not only large number of

malnourished women it also has one of the
highest proportions of malnourished women
in the developing countries (Jose and
Navneetham, 2008). Thorat (2011) found that
nutritional problem is serious among children
and women of the excluded groups like
scheduled tribes. The non-availability of health
facilities to tribal women is one of the important
reasons for the same. There were reports in
media about the child deaths in tribal areas of
Kannad taluqa in Aurangabad district due to
malnutrition. So the present paper is an attempt
to study the benefits of government health
facilities to tribal women in Kannad tauka in
Aurangabad district of Marathwada region.
According to 2001 Census about six per cent
of the population in Kannad taluqa is tribal.

The present research work was based
upon primary data. The required primary data
about the availability of health facilities to
tribal women in Kannad taluka of Aurangabad
district have been collected with the help of
schedule. Out of 197 villages in Kannad
Taluka, 21 villages (about 10-11 per cent
villages) have been selected on the basis of
systematic random sampling method. Only
those villages have been selected for the study
in which the tribal population of the village
was 200 or more according to 2001 census
report. Five families from each village thus total
75 families were randomly selected for the
study. Among these 75 families the study found
that there were 72 breast feeding and pregnant
women in the age group 14-49. The required
primary data from these women was collected.
RESULTS AND DISCUSSION

The results presented in Table 1 exhibit
services and facilities available in all these
selected villages, such as road condition to
the villages from Kannad taluka, type of gram
panchayat, availability of Primary Health
Centers (PHC) and  Sub-Primary Health Center
(Sub-PHC), sanitation, electricity, anganwadi,
schools, drinking water, etc. The condition of
roads from taluka place to respected villages
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was not good. All the surveyed villages were
observed to be remote and difficult to access.
Every village had panchayat, 47.62 percent
villages had separate panchayat and 52.38
percent villages had joint panchayat to carry
their duties. It was found that 52.38 percent
villages have health centers out of which 19.05
percent were PHCs and 33.33 percent were sub-
PHCs. In other 47.62 percent villages did not
have PHCs so, doctors and nurses were
suppose to visit once in a week on decided
day to adivasi pada’s (tribal settlements).

Tabl e 1 : Fundame nta l info rmat io n
regarding villages
Particulars Percent
Road
Damaged 38.09
Plain 61.91
Gram Panchayat
Nuclear 47.62
Joint 52.38
Health services
PHCs 19.05
Sub-PHCs 33.33
No 47.62
Anganwadi centers
Yes 95.24
No 4.76
Education facility
No 4.76
Primary 19.05
Middle 28.57
10th 19.05
12th 23.81
Degree college 4.76
Source: Primary Survey carried out in 2013

Table 2: Availability of health centers and
facilities

(n=75)
Particulars Percent of

villages PHC/Sub-
PHC

(n=21)

Families treated
in PHC/Sub-
PHC during

epidemic (%)

Availability
of latrines

(%)

Yes 47.62 86.67 18.67
No 52.38 10.67 21.33
Total 100.00 100.00 100.00
Source: Data is compiled From Primary Survey carried out in 2013.

thakarwadies that is kolwadi village. It was
noticed that 19.05 percent villages have
schools up to primary standard, 28.57 percent
villages up to middle, 19.05 percent villages
have up to 10th, 23.81 percent villages up to
12th and 4.76 percent villages have degree
college.

Anaganwadi set up is the only policy of
Maharashtra state which seemed to have
reached to each and every hamlet.  Anganwadis
were observed in all the villages except kolwadi
village. Kalsubai Thakarwadi and Soma
thakarwadi united with Kolwadi Panchayat,
these two thakarwadi’s have submitted
proposal for the same. The Ministry of Human
Resources Development has begun
educational campaign Sarva Shikha Abhiyan
to take education to every city, village and
settlement. All the surveyed villages have
schools except the above mentioned

In the case of health problem, 86.67 percent
families were treated and cured in PHCs/Sub-
PHC, whereas 13.33 percent families received
treatment in private hospital. According to
families the major causes of infection were
impure drinking water and mosquitoes. It was
also observed that two families never went to
PHC or sub-PHCs for medical service for the
reasons of no money, living in remote area,
damaged roads, non availability of vehicle etc.
The study found that out of  75 families
surveyed in 21 villages only 18.67 percent had
latrines. But, they reported these were used
rarely due to lack of adequate water supplies
(Table 2).

The perusal of Table 3 shows that age and
education of tribal women who are either
mother or to be mother. It shows that out of 72
mothers, 70.83 percent mothers were below 18
and 29.17 percent mothers were above 18 years
of age. It shows that due to improper education
and guidance pre-mature pregnancy number
is very high. The pre-mature pregnancy always
invites malnourished or undernourished baby
in most of the cases of tribal women.  This pre-
mature pregnancy takes place because of early
age marriages and early marriages are due to
lack of proper education. Though, the tribal
girls go to school but hardly reach high school
level. Most of the tribal girls quit school at
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primary stage. It is observed that only 26.38
percent mothers educated up to 7th class, and
only 5.55 percent could get education up to
12th standard. It implies that average education
in tribal girls is very low. There were 68.05
percent mothers who were illiterate, they never
went to school. As majority of tribal mothers
are below 18, implies that health education for
tribal girls is extremely needed.

The perusal of  Table 5 shows the details
of the benefits of schemes for pregnant women
and mother from tribal communities framed by
state government such as Janani Suraksha
Yojana, Matrutva Anudan and Navasanjivani
Yojana etc. Although 29.17 percent mothers
out of 72 were aware of Janani Suraksha
Yojana, whereas 25 percent of them have
gained its benefits, 75 percent mothers were
deprived from it because deliveries took place
either at home or in private hospitals.

Table 3: Age and e ducation of tribal
mothers

(n=72)
Particulars Percent
Age at the time of delivery
Below 18 years 70.83
Below 18 years 29.17
Education
Uptoto 7 26.39
Upto 12 5.56
Illiterate 68.05
Source: Tribal Survey carried out in 2013.

Table 4: Pre-de livery registration and
vaccination of pregnant tribal women

(n=72)
Particulars Percent

Yes No
Pre-delivery registration 23.11 76.39
Vaccination 79.17 20.83
Regular doses 73.61 26.39
Source: Tribal Survey carried out in 2013

Table 5: Benefits of various schemes to
tribal pregnant women
Particulars Percent

Yes No
Awareness about Janani Suraksha
Yojana

29.17 29.17

Beneficiaries of Janani Suraksha Yojana 70.83 25.00
Awareness of Matrutva Anaudan
Yojana and Navasanjivani Yojana

25.00 30.56

Beneficiaries of Matrutva Anaudan
Yojana and Navasanjivani Yojana

75.00 20.83

Source: Tribal Survey carried out in 2013

The other schemes like Matrutva Anudan
and Navasanjivani, are known to only 30.56
percent mothers. Majority of mothers (79.16
%) did not take benefits of Matrutva Anudan
and Navasanjivani Yojana meant for pregnant
women and only 20.83 percent of  mothers got
the benefits. Unless policies or schemes reach
to the needy they are useless.  Thus, policy
makers have framed several schemes but its
implementation is not adequate in tribal areas.
Details of activities carried out by PHC and
Sub-PHC should be supplied to tribal people.

 The perusal of Table 6 revealed that during
the period, 209 babies were born out of which
48.29 percent were males and 50.72 percent
were females. Though, the state government
has offered various schemes for mothers who
give birth to babies in government hospitals
but it is observed that most of the deliveries
took place at home. The number of deliveries
at home was 84.21 percent and only 5.74
percent deliveries took place in private
hospital and 10.05 percent deliveries took place
in government hospital during above said

The records of pregnant tribal women
should be maintained by nurse in health
centers or anaganwadi sevika (servants),
details of which are given in Table 4. It was
observed that 76.39 percent pregnant women
had registered their names for health assistance
while health care servants failed in
approaching remaining 23.61 percent pregnant
women. Since, they were illiterate, initiative had
to be taken from health care center. Out of 72
tribal pregnant women, 79.17 percent pregnant
women women received vaccination from
PHCs, whereas 20.83 percent pregnant women
were not vaccinated. 73.61 percent of tribal
women followed prescribed dose of medicine,
26.39 percent women gave birth to children
without proper preventive vaccination or
medicines.
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period. Since, the tribal women live in small
and remote villages which are inaccessible, an
ambulance service must be deployed for such
pregnant tribal women and their records should
be maintained by nurse in health centers or
Anaganwadi Sevika (servants).

The PHCs were set up especially for rural
people’s health care. The perusal of Table 7
shows that there are medical officers, health
volunteers and nurses at the service of tribal
and other community. It was reported by 80.56
percent mothers that they were visited by
health volunteers once a month and 6.94
percent mothers said that they are visited after
every two months.  Nurses were constantly in
touch with 76.39 percent mothers, where 23.61
percent mothers said they never received any
guidance. There were only 15.28 percent
mothers operated under family welfare
programme and rest 79.17 percent mothers
have no idea of family planning.

It was observed that the nurses attached
to these health centers were not living in PHC
villages, they preferred to stay at taluqa or
district headquarter place. These nurses along
with doctors are supposed to visit adivasi
pada’s once in a week, but it was observed
that they do not visit regularly to small hamlets
and remote inaccessible settlements.
POLICY  MEASURES

The study showed that the majority of the
tribal families have no access to PHCs and sub-
PHCs. There is a need to develop basic
infrastructure facilities like roads, public
transport and increasing number of PHC and
sub-PHCs in tribal areas. Since, the tribal
women live in small and remote villages which
are inaccessible, an ambulance service must
be deployed for such pregnant tribal women.
It was observed that majority of the tribal
women were unaware of the Janani Suraksha
Yojana and Matrutva Anudan and
Navsanjeevani Youana. Most of the mothers
were deprived from these benefits of JSY
because majority of the deliveries took place
at home. There is a need of spread of awareness
of the government schemes among tribal
women through education and mass
awareness programmes. The details of
activities carried out by PHCs and Sub-PHCs
should be supplied to tribal people. As
majority of tribal mothers are below 18, implies
that health education for tribal girls is extremely
needed. Nurses and other health workers
should live in villages where PHCs and sub-
PHCs are located.
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ABSTRACT

The results revealed that there was a high literacy level among sample
farmers (95.4 percent) which is enough to support information on
technology use. On an average total cost of N403139 was incurred while
total revenue of N631316 was realized with a gross margin of N356906
and net income of N228177 per hectare per annum. The rate of return on
investment of 0.56 implies that for every one naira invested, a return of
N1.56 and a profit of N0.56 were obtained with production efficiency index
of 1.56 reaffirming the ingenuity of the considerable level of profitability
achieved in the enterprise. This showed that fish production in the study
area was economically rewarding and profitable. It is capable of creating
employment, augmenting income and improving the standards of living of
the people. The government participation in fish farming is solicited to
boost the quantity of fish available for consumption.
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INTRODUCTION
 Aquaculture, the farming of aquatic

organisms, including fish, molluscs,
crustaceans and aquatic plants, is often cited
as one of the means of efficiently increasing
food production in food-deficit countries. The
major animal protein sources in the country
include cattle, goats, sheep, poultry and fish.
Out of these sources, fish and fish products
provide more than 60 percent of the total
protein intakes in adults especially in the rural
areas (Adekoya, 2004). Inoni (2007) cited that
Nigerian fishing industry comprises of three

major sub-sectors namely the artisanal,
industrial and aquaculture.

The aquaculture sub-sector contributes
between 0.5 and 1.0 percent to Nigeria’s
domestic fish production. Fish culture is done
in enclosures such as tanks as explained by
Adewuyi et al. (2010). Although, the fishing
started over 40 years ago, aquaculture
contribution to domestic fish production was
not so significant. Regrettably, the supply has
been on the decline (Ugumba and Chukwuji,
2010). The industry now contributes only 2.0
percent of the GDP and accounts for 0.2 percent
of the total global fish production.

Nigeria is one of the largest importers of
fish with a per capita annual consumption of
7.52 kg and a total consumption of 1.2 million
metric tonnes with imports making up about 2/



383

3 of the total consumption. The shortfall is
said to be bridged by the importation of 0.68
million metric tonnes annually consuming
about N50 billion in foreign exchange (Odukwe,
2007).This indicates a large deficit in fish
supply in Nigeria (Olopade and Olaokun, 2005).
Equally estimated was the possible creation
of 30000 jobs and generation of revenue of
US$160 million per annum by the aquaculture
industry (Ugumba and Chukwuji, 2010).

This prompted the Federal Government of
Nigeria to package the Presidential Initiative
on fisheries and aquaculture development in
2003 to provide financial and technical
assistance to government programmes and
projects encouraging fish production. Despite,
these efforts by Government, fish production
have remained low in the country as well as in
Niger state. Ugumba and Chukwuji (2010)
reported that awareness on the potential of
aquaculture to contribute to domestic fish
production has continued to increase in the
country. This stems from the need to meet the
much needed fish for domestic production and
export. Therefore, the importance of the fishing
industry to the sustainability of animal protein
supply in the country cannot be over-
emphasized.

It is, therefore, expedient to examine the
profitability of fish farming to identify possible
areas that require improvement in Niger state
(Nigeria). The development of the fish industry
will increase local production of fish and save
much of the foreign exchange being used for
fish importing. Specifically, it has a special role
of ensuring food security, alleviating poverty
and provision of animal protein.
METHODOLOGY

This study was conducted in Minna
Agricultural Zone of Niger state of Nigeria
and made use of both primary and secondary
data. A multi-stage sampling technique was
used to draw a total sample size of 65 fish
farmers from the sampling frame obtained from
Niger State Agricultural Development Project
(NSADP). The main instrument for eliciting
the primary data was structured schedule.

Information was collected on input and output
in fish farming and socio-economic
characteristics of fish farmers through
personal interview. The primary data were
supplemented with secondary data from
journals, books and publications from
National Institute for Freshwater Fishery
Research (NIFFR), New-Bussa. The analysis
of data was done using descriptive statistics
and budgetary technique. The enterprise
budgeting technique used to assess the
profitability of the fish farming enterprise is
given below:
Model Specification

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

Where,
GM = Gross Margin (N)
TR = Total Revenue (N)
VC = Total Variable Cost (N)
TFC = Total Fixed Cost (N)
The production efficiency (PE) per fish

farmer was calculated as:

ATC
ATRPE 

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

GI
TVG)OR(tcosOperating 

GI
TC)GR(ratioGross 

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

The socio-economic characteristics of the
respondents presented in Table 1 show that
male fish farmers constituted about 61.5
percent as compared to 38.5 percent of their
female counterparts.  Even though, the men
dominate fish production in the study area,
the female percentage is a fair representation
given the religious background, oppressive
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land tenure system and lack of interest. This
to certain extent showed a positive change in
the trend of women involvement when
compared with the assertion of Nigerian
Institute of Social and Economic Research,
2003 (NISER) has reported exclusion of women
in socio-economic activity and agricultural
constraints. It was found that 81.16 percent of
the respondents were within the age bracket
(19-49 years) defined by FAO as economically
productive  population. Similarly, participation
of youth was relatively higher (63.1percent) in
the enterprise, indicating attractiveness of the
enterprise and hence, population succession
in present fish food supply is encouraging.
This is contrary to the findings of Ifejika et al.
(2007) who reported low youth participation
in fish farming enterprise in Borgu LGA of
Niger state.

The marital status shows that majority (81.3
percent) of the respondents were married, with
16.2 percent either single or divorced. It implies
that majority of the respondents shoulder lots’
of family labour employed in fish farming and
also have advantage of cheap labour supply.

The educational attainment status
indicates literate fish farming population with
all the respondents having one form of formal
education. Frequencies on educational
attainment shows secondary-tertiary (95.4
percent) compared to primary (4.6 percent). The
high literacy level of 95.4 percent is enough to
support information on technology use.
Experience in fish farming indicates that 52.3
percent had six years and above in terms of
experience, while 46.1 percent had less than
five years. Krause (1995) asserted that
experience reduces management risks, while
Sevillage (2000), Edwards (2000) and Dey et
al. (2002) agrees that experience is crucial and
contribute significantly to the success of Asian
aquaculture. These results compares
favourably to certain extent with Ifejika et al.
(2007).
Costs and Returns Analysis

The results of cost and return analysis are
presented in Table 2. The results revealed that
the cost of brooding stocks accounted for the
largest proportion (47.63 percent) of the total
cost of fish production, labour cost and water
cost accounted for 6.93 and 1.95 percent the
total cost, respectively. This was closely
followed by costs of feeds (6.69 percent). This
clearly shows that large amount of money was
spent on the purchase of fingerlings in the
study area. The finding was in tandem with
Awoyemi (2011) who reported that the cost of
fingerlings accounted for  the largest
proportion of total cost. By implication,
brooding stocks was the major ingredient
required for fish production. This is distantly
followed by fertilizer (3.57 percent) and
medications (1.18 percent), while the least was
the costs of fuel/diesel (0.21 percent). The fixed
cost accounted for 31.93 percent of total
production cost. Equally evident from the result

Table 1: Socio-economic characteristics of
the respondents
Particulars Frequency Percentage
Age (Years)
21-30 20 30.8
31-40 21 32.3
41-50 12 18.5
51-60 9 13.8
   >60 3 4.6
Total 65 100
Gender
Male 25 38.5
Female 40 61.5
Total 65 100.00
Marital status
Married 41 83.1
Single 12 13.1
Divorced 2  3.1
Total 65 100
Education
Primary 3 4.6
Secondary 26 40
Tertiary 36 55.4
Total 65 100
Farming experience (Years)
? 1-5 30 46.1
6-10 23 35.4
11-15 11 16.9
Total 65 100
Source: Field Survey, 2010.
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an average total cost of N403139 was incurred
per annum while gross revenue of  N631316
was realized, thereby, returning gross margin
of  N356906 and net income of N228177. The
rate of return on investment of 56 percent
implies that for every one naira invested in
fish production, a return of N 1.56 and a profit
of N0.56.  The production efficiency index (1.56)
reaffirms the ingenuity of the considerable
level of profit achieved in fish enterprise in the
study area. These results were consistent with
the findings reported by Adewuyi et al. (2010)
and Awoyemi (2011).

The percentage profit of 56 percent shows
that fish farming is a highly profitable venture
in the area. All things being equal, farmers
should be able to pay back loans even at
commercial bank interest rate of 40 percent per
annum. The rate of return per capital invested
of 56 percent was higher than the prevailing
bank lending rate 16 percent, implying
profitability of the enterprise. If a farmer takes
loan from the bank to finance fish farming, he
will be 40k better off on every one naira spent
after paying back the loan at the prevailing
interest rate.

CONCLUSIONS
Based on the value of benefit indicators, it

can be concluded that fish production was
economically rewarding and profitable. It is
capable of creating employment, augmenting
income and improving the standard of living
of the people. Keeping in view the findings of
the present study, the following policy
measures if given due consideration, then it
will go a long way for the sustainable
development of fish farming in Nigeria:
Ø Fish farming in the area is male dominated;

females’ involvement is encouraging,
though, little effort of participation need
to be geared, thereby, augmenting their
income and improve their standard of
living.

Ø The small scale fish entrepreneurs’ should
be organized into groups such as
cooperative to enjoin pecuniary economy
advantages in inputs purchase and sales
of output.
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ABSTRACT

It has been observed that financial inclusion policies of the Government of
India have not achieved their goal to reach the financial untouched rural
populations. In the present article it has been investigated the applicability
of recent financial inclusion policy, Prime Minister Jan Dhan Yojana, 2014
of the Government of India in Assam. The study identified the dominance
role of informal sources in the rural financial markets of Assam. Moreover,
the growing rate of NPAs, non fulfillment of priority sector lending, thinly
spread of bank branches, low per capita credit and per capita deposit were
observed in the rural areas of Assam. With these respect, the study raises
concern over the success of new financial inclusion policy in Assam.
Therefore, innovative approach needs to evolve which may differ from
mainland India policy for reaching the unreached people of rural Assam.
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INTRODUCTION
Access to financial markets is important

for poor people. Like all economic agents, low-
income households and microenterprises can
benefit from credit, savings, and insurance
services. Credit is an important instrument in
enabling farmers to acquire command over the
use of working capital, fixed capital and
consumption goods (Qureshi and Shah, 1992).
Nevertheless, since poor people don’t have
sufficient traditional forms of collateral such
as physical assets, they are often excluded
from traditional financial markets. According
to Rural Finance Access Survey (2003), 70
percent of marginal/landless farmers do not
have a bank account; 87 percent have no

access to credit from a formal source. As a
result, they are forced to rely on informal
finance, mainly from moneylenders who charge
exorbitant rates of interest (Basu and
Srivastava, 2005). The 2002 All India Debt and
Investment Survey (AIDIS) revealed that 43
percent of rural households continue to rely
on informal finance, which includes
professional moneylenders, agricultural
moneylenders, traders, relatives and friends,
and others.  Thus we can understand the depth
of financial exclusion.

The problem is more serious in north
eastern region where large numbers of
populations are still outside the fold of the
formal financial agencies. More than 95
percent of the households are financially
excluded from the formal sources in the north
east region. At a disaggregated level the
situation is much more acute with more than
70 percent of the districts in Assam having an
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exclusion which ranges from 96.1 to 98.5
percent (Report on the Committee of Financial
Inclusion, 2008). Ministry of Development of
North Eastern Region also indicates the depth
of financial untouchability in Assam.
According to their report, as on 31st March,
2009 in Assam bank branches per 1000 square
km is 19, while India as a whole it is 26. Likewise,
Credit Deposit (CD) ratio of Assam is 36,
however in all over India it is 73 during the
same period. In addition, in 2009-10, the ratios
of deposit and credit accounts to population
in Assam are 36.8 and 4.2 respectively, whereas
in India as a whole it is 60.7 and 9.8. Indeed,
there is a fairly vibrant rural financial market
operating in the region, across geographies,
which is mostly informal in nature (Sharma,
2011). The 59th round of NSSO clearly reports
that almost 80 percent of the households in
Assam were indebted to the informal sector as
compared to only 60 percent in the country as
a whole.

Since independence, the government of
India has been taking various policies like
nationalization of banks in 1969 and 1980,
establishment of Regional Rural Banks in 1975,
National Bank for Agriculture and Rural
Development (NABARD) in 1982, Lead Bank
Scheme (1969), formulation of District Credit
Plans, Service Area Credit Plans at village level,
Service Area Management Information
System, innovations like Micro-finance, Rural
Infrastructure Development Fund, Kisan Credit
Card (1998-99), General Credit Card (2005), no-
frill accounts etc. However, all these policies
have almost failed to reach the unreached
people (Das, 2010). Consequently, Prime
Minister Narandra Modi in his Independence
day speech introduced a new scheme namely-
Prime Minister Jan Dhan Yojana (PMJDY)
where he mentions that every household will
have at least a basic bank account with a RuPay
debit card and an in-built accident insurance
cover of ̀ 1 lakh as well as an additional ̀ 30,000
life insurance cover for those opening bank
account before January 26, 2015. Now the
question arises unlike the earlier policies, will

this policy become successful for reaching the
financially untouched people of rural Assam?
In this present article the researcher tried to
focus this issue in the context of Assam. The
study was conducted by using secondary
sources. Secondary sources were collected
from Statistical Handbook of Assam, Census
of India 2011, Banking Statistical Returns of
RBI, SLBC reports, NABARD, AIDIS, NSSO
and Ministry of Development of North Eastern
Region.
Suitability of PMJDY in Assam

The nationalized banks opened a record
1.5 crore bank accounts across the country on
August 28, 2014 to mark the launch of the
PMJDY aimed at financial inclusion of all
Indians. Now the question arises is this benefit
enjoyed by poor unbanked people. Because,
although, the number of reporting bank offices
of all scheduled commercial banks in Assam
has been increased to 1940 in the year 2013-
14, but, if we compare the Average Population
Per Branch Office (APPBO) of all scheduled
commercial banks in Assam with all India level,
a dismal picture was found. In Assam, APPBO
of all scheduled commercial banks are 17413,
while in all India level it is 10825 as on
December, 2013. Similarly, if we look at the
picture of Average Rural Population per
Branches (ARPPB) of commercial banks, we
can get the same picture. It was 34071 in
Assam, whereas 26281 in all India level as on
March 2009. Thus, doubt arises how the
government opens bank account for rural areas
people without sufficient bank branches in
those areas. Indeed, this raises concern
whether the bank accounts are distributed to
right people or not.

Moreover, according to new financial
inclusion policy 2014, universal access to
banking facilities for all households will be
provided through a bank branch or a fixed
point business correspondent called Bank
Mitra which is not possible without sufficient
bank branches in rural areas. Prior to this
policy, some kind of similar policies like General
Credit Card, no-frill accounts, Business
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Correspondent, and using technology like
biometric card, mobile banking etc. had been
taken by the earlier government. However,
unfortunately from the pilot survey, the impact
of these policies was not noticed in the
respective villages of Barpeta, Baksa and
Nalbari districts of Assam. These three districts
are important because of the fact that literature
(Sharma, 2011 and Das, 2010) indicates the high
concentration of informal microfinance setups
besides semiformal financial institutions
existing in these districts. Thus, how far this
new policy will reach the remote villages of
Assam is a big question.

In similar way, the Average Per Capita Credit
(APCC) and Average Per Capita Deposit
(APCD) also indicate severe financial exclusion
in the three districts as well as all over Assam
in comparison to India as a whole. As on 2013,
APCC per annum of Assam was ̀ 9616, while
in all India level it was `47418. Likewise, the
APCD of Assam is ̀ 24852 per annum, whereas
for India as a whole it is `61667 per annum
during the same period. Additionally, the
situation of Baksa district is worst. Although,
Nalbari district is performing well among all
three districts, but unable to come at par with
Assam. This observation also creates doubt
regarding the suitability of PMJDY in rural
Assam due to the fact that it creates doubt
regarding the demand and availability of
supply of rural credit in rural Assam. Prior to
adopting these policies government should
first concentrate to remove the institutional
and infrastructural bottlenecks of rural areas.

In addition, the PMJDY has put the target
to cover 7.5 crore households with at least one
account by January 26, 2015. This measure
forces the banks to open bank account for
people which they found unprofitable because
of high transaction cost. Earlier, in 1969 the
government of India has been taken similar
measure like Priority Sector Lending under
which the RBI directed all scheduled
commercial banks to provide 40 percent of their
total credit to the priority sector in rural areas.
It is visible that among the aggregate advances

in Assam in 2011-12, 55.83 percent is devoted
to priority sector and from these only 19.91
percent goes to agriculture and allied activities,
and per capita priority sector advances is Rs.
5154 during the same year. It is clear that,
although advances to priority sector are
increasing during the time period from 2004-05
to 2011-12, but amount directed to agriculture
and allied activities where 70 percent of rural
people are engaging, remain stagnant overtime.
This raises concern over disbursement of rural
credit, whether credit is going to the needy or
not.

However, dismal situation was observed
when the target achieved for advancing to
priority sectors in the three Lower Assam
districts. It can be indicated that as on
25.02.2014 in Baksa district the scheduled
commercial banks have achieved 6.32 percent
of their target. Similarly, in Barpeta district 24.08
percent and in Nalbari district 27.93 percent.
Thus failure of achieving the target of priority
sector lending where majority of rural
population is engaging, indicates sever
financial exclusion in rural areas of Assam. It
points out that most of the credit actually
concentrated among small portion (30 percent)
of rich people. Thus from these points one
can justify the force lending policy of
government of India which have also been
included in PMJDY, 2014.

Nevertheless, the growing concern of Non
Performing Assets (NPA) and non recovery of
loans in priority sector lending also raises doubt
regarding the success of new financial
inclusion policy of NDA led government.  As
on 25.02.2014 the recovery rate of all scheduled
commercial bank in priority sector lending is
only 57 percent, while in 2009 it was 35 percent.
Likewise during the same period the non
performing asset (NPAs) is nine percent,
whereas in 2009 it was six percent. As well the
recovery rate of regional rural banks in the
priority sector lending in 2014 is 73 percent,
on the other hand it was 68 percent in 2009,
and NPAs is five percent in 2014 but, in 2009 it
was seven percent. The situation of
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cooperative banks is worst, as on 25.02.2014
the recovery rate is only 42 percent, and in
2009 it was 10 percent. At the same time the
NPAs is 19 percent in 2014, however, it was 51
percent in 2009. Thus, the new financial
inclusion policy, 2014 may further worse the
economic health or financial situations of
banks working in rural areas of Assam.
CONCLUSIONS

Although, the government have been
taking various measures for reaching the
financially untouched rural people, but all
these policies have failed to make success. The
recent financial inclusion policy, PMJDY, 2014
have also created doubt, whether it will be
successful for reaching the unreached people
of most backward state like Assam. To make it
success banks have to set up a large network
of branches in and around unbanked villages
and they have to recruit large numbers of rural
cadre to serve those branches. Therefore,
innovative approach needs to evolve which
may differ from mainland banking policy for
reaching the unreached people of rural Assam.
By tradition, as we get a dominant role of some

traditional community based financial
organizations in rural areas of Assam, we
should develop our banking structure by
involving these institutions.
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ABSTRACT
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Vishnu Shankar Meena (2014) Institutional
Financing to Agriculture in Rajasthan,
Department of Agricultural Economics, S.K.N.
College of Agriculture, Jobner, Swami
Keshwanand Rajasthan Agricultural
University, Bikaner,  P 186.
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Major Advisor: Dr. S.S. Jheeba
JEL Classification: Y40

The present investigation endeavors to
cover following issues related to agricultural
institutional credit in Rajasthan (i) Role of
institutional credit in area irrigated, fertilizer use,
mechanization and live stocks, (ii) Demand for
and supply of agricultural credit, (iii) Utilization
pattern of credit in agriculture, (iv) The extent
of repayment, over dues and factors
responsible for overdues, (v) Problems in
relation to the flow of agriculture credit in
Rajasthan. Two blocks Sambhar Lake and
Dantaramgarh one from each district namely
Jaipur and Sikar of Jaipur region were selected
randomly. From each block two gram
panchayats were randomly selected namely,
Jorpura Jobner and Murlipura from Sambhar
block and danta and Manda from Dataramgarh
block. From each panchayat one patwar circle
was selected randomly. A list of all the farmers
of four patwar circles, selected for the purpose
was prepared. Listed farmers were classified
into two categories that is, borrowers and non-
borrowers which were further classified in to
five standard categories according to size of
land holding.

A sample of 320 farmers consisting of 160
borrowers and equal number of non-borrowers,
farmers were randomly selected with probability
proportion to the number of farmers in their
categories namely marginal, small, semi-
medium, medium and large. The primary data
were collected through personal interviews
with the help of pretested schedule. The

secondary data were collected from lead bank
of the selected district. Meaningful time series
data for 10 year from 2000-2001 to 2010-11 were
collected on expansion repayment and
overdues of intuitional credit to agriculture was
methodology followed for each aspect was
different. The technique of tabular presentation
was used to estimate the percentage share of
sources of Agency-wise, Activity-wise farm
credit, land utilization pattern, Socio-economic
status and cropping pattern. The percentages
and averages were computed and compared
to obtain meaningful results. In order to assess
the growth in credit to different purposes in
Rajasthan, compound growth rates were
worked out for a period of 10 years from 2000-
01 to 2010-11. To analysis the role of credit
various regression modal were used on the
basis of R2 power function was found to be
best fit.

It was found that borrower and non-
borrower farmers formed equally share in the
total land holdings across all farm sizes.  It
was evident from the study that more than 50
per cent share of the land holdings with the
borrower as well as non-borrower farmers were
unirrigated across all size group and also at
the overall level indicating towards the rain-
fed nature of farming in the state of Rajasthan.
28.26 per cent of beneficiary farmers and 22.86
percent of non-beneficiary farmers in marginal
farm size group attained education above high
school. For all size groups, it can be seen that
educational status was better in beneficiaries
than non-beneficiaries. The rain-fed nature of
agriculture in Rajasthan made the cropping
pattern skewed towards kharif crops which
covered 52.67 per cent area of total cropped
area. Pearmillet, groundnut and sorghum in
kharif season while wheat, barley and mustard
in rabi season are dominant crop in Rajasthan.

The loan amount was calculated to be
`42177.00 crore in 2010-11 with a compound
annual growth rate of 7.72 in 2010-11 shares of
CBS was 71 per cent of total credit where as
RRB and cooperatives contributed 15.50 and
13.50 respectively and showing a compound
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annual growth rate of 9.73 per cent. The
average credit borrowed for the irrigational
practices was ̀ 2325.77 crore (0.34 %) in 2011-
12. The share of mechanization expenditure in
total credit was only 1.22 per cent that is,
`8772.08 crore and that of fertilizer and
livestock maintenance together was 4.38 per
cent in 2011-12. More than 93 per cent of total
credit received was used for other purposes in
the same year.

The demand of credit increased from ̀ 3740
crores in 2000-01 to ̀ 6502 crores in 2010-11 in
Rajasthan. However, supply of credit increased
from `2648 crores to `11816 crores in the
specified period in Rajasthan leading to supply
surplus of ̀ 5314 crores in 2010-11. The average
per farm credit was `29545.33 out of which
27.20 per cent was in the form of short-term
credit and 72.80 per cent was in the form of
medium and long-term credit. Out of total credit
need 78.88 per cent was needed and 21.12 per
cent of the credit need remained as a gap at
the overall level. The overall scenario of the
sample farmers in the state of Rajasthan reveals
that the total costs of obtaining credit borne
by the farmer borrowers was ̀ 2290.28 in which
`904.27 was spent on personal visits made by
the farmer for obtaining credit, `676.00 on
getting various records involved in the
processing the credit and `668.03 was paid to
the bank during the processing of credit. The
study shows that out of 160 sample borrowers,
72 borrowers used their credit completely, 32
went for complete diversion of credit and rest
utilized their credit partially. The repayment
performance indicates that only 87.77 per cent
of short-term credit, 83.05 per cent of medium-
term credit and 74.40 per cent of long-term credit
borrowed from the banks was repaid by due
date and the remaining was overdues as on
the due date. The regression results show that
non-farm income, farm income and cropping
intensity affected amount of overdue
negatively while amount spent on un-
productive purposes, old debts, amount
borrowed and expenditure on family
consumption had positive impact on the

amount of overdue of sample farmers.
The major problems faced by the farmers

were delaying with these agencies included
inadequate loan amount, insufficient time for
repayment, cost of borrowing, lack of
knowledge of bank’s formalities and lack of
technical guidance. Prevalence of corrupt
practices and non-cooperation from banking
officials are major structural constraints in
procurement of credit in the state. A major
infrastructural bottleneck in the study areas is
insufficient credit agencies that lead to low
scale of finance in the study area.

The proper and adequate disbursement of
loan amount to farmer’s in the study area, a
check on corrupt practices in order to ensure
lower cost of borrowing and reduction in time
required for processing of loan, removing the
institutional and structural bottlenecks for
smooth functioning of agricultural institutional
credit. A simple but comprehensive record
book on land records and institutional
transactions were some of the
recommendations suggested on the basis of
the results.

ABSTRACTS
(MBA and M.Sc. Theses)

Shivani Verma  (2013) Evaluating Financial
Health of Leading Cycle Manufacturing
Companies in India: A Z-Score Approach,
School of Business Studies, Punjab
Agricultural University, Ludhiana-141004,  P
54.

Subject: Financial Management
Major Advisor: Dr. Y.P. Sachdeva
JEL Classification: Y40

The present research was undertaken to
evaluate the financial health of leading cycle
manufacturing companies in India by using Z-
Score approach. The study was carried out
using eight years data collected from annual
reports of three selected companies viz. Hero
Cycles Limited, Avon Cycles Limited, Atlas



393

Cycles Limited. The efficiency of selected
companies was evaluated using efficiency
ratios and the overall financial performance of
the companies was examined using the
liquidity, solvency and profitability ratios. The
financial health and viability of selected
companies was forecasted on the basis of
Edward Altman Z-Score. It was found that
among three companies, Atlas Cycles Limited
was the most efficient company and Hero
Cycles Limited showed the best overall
financial performance. On the basis of Edward
Altman Z-Score, all the three companies were
found to be financially viable and their failure
in this situation was uncertain to predict. The
variability of Hero Cycles Limited was found
to be lesser in its Z-Score as compared to other
companies under consideration.

Moti Arega Benti (2014) An Economic
Analysis of Apni Mandi in Ludhiana City,
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004,  P 54

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

The study was undertaken in Ludhiana city of
Punjab to examine composition and pattern of
sales, marketing costs, price spreads and
marketing problems in selected Apni Mandis
along with role of Punjab Mandi Board and to
suggest suitable remedial measures to improve
the marketing of fruits and vegetables in Apni
Mandi. The primary data were collected from
60 farmers, 40 consumers and 20 retailers based
on simple random sampling without
replacement and secondary data were collected
from the office of Market Committee, Ludhiana.
The index of arrivals and price spreads were
calculated using mode method. The results of
the study indicated that index of sales of overall
Apni Mandis of Punjab state was highest
(108.78) in the month of December and lowest

(84.06) in the month of February. The index of
arrivals of Ludhiana Apni Mandi was highest
(116.42) in the month of March and lowest
(79.70) in the month of September. Moreover,
the study shows that index of income of
Market Committee was highest (116.54) an the
month of January and Lowest (84.42) in the
month of July, The results showed that the
producer’s share in consumer’s rupee was
highest in Apni Mandi that is 90.00, 93.50 and
94.20 percent for potato, tomato and onion,
respectively, while it was lowest to the tune of
56.00, 53.00 and 62.48 percent for the above
said crops in wholesale vegetable market. The
study calls for adequate infrastructural facilities
to be provided by government for the proper
and efficient operation of Apni Mandi. In order
to add value for the farmers produce, there
should be provision of grading/
standardization, branding, labelling and
packing facilities by the concerned body.

Anup Adhikari (2014) Export of Rice from
India: Performance and Determinants,
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004, Punjab-141004, P 85

Subject: Agricultural Economics
Major Advisor: Dr.(Mrs.) M. K. Sekhon
JEL Classification: Y40

Being highly dynamic with volatile nature
of international market and increase demand
of Indian rice globally, present study was
carried out to examine the changes in
composition of rice export, assessing export
competitiveness and to analyze the factors
affecting growth of rice exports. The study was
based on secondary data, however primary
data were also used, of rice exports in terms of
basmati rice and non basmati rice collected
from APEDA, various published journals,
books, reports and websites for the period of
33 years (1980-81 to 2012-13); Period-I (Pre-
WTO):1980-81 to 1994-95 and Period II ( Post-
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WTO): 1995-96 to 2012-13. Tabular analysis,
compound growth rate, instability index,
Markov chain analysis, nominal protection
coefficient, multiple linear regression and
augmented Dickey Fuller test were employed
to arrive at meaningful results.

The study has revealed that the global
export of rice is significantly increased from
11.70 million tonnes in 1990 to 38.66 million
tonnes in 2013, mainly due to high demand.
India ranks second in global production of rice
after China and leading exporter of rice to
global markets with market share 27.16 percent
during 2013. Rice is among the most important
exportable agricultural commodity from India,
which contributes substantially to the national
income. The study illustrated that the
percentage share of total rice exports to total
agricultural exports increased from 9.42 per cent
in 1980-81 to 14.71 per cent during 2012-13. It
was observed that the growth in value of
basmati rice export (15.87 percent) was higher
than quantity of export (7.55 percent). The
growth rate of unit value of basmati rice export
was higher in Period I (13.48 percent) than
period II (5.06 percent). The growth rates in
export of non-basmati rice in terms of quantity,
export earnings and unit value were 23.03, 30.91
and 6.83 percent, respectively during the study
period. The instability index was found highest
for quantity (43.37 percent) in the case of
basmati rice and value (106.25 percent) in the
case of non basmati rice during entire period.
The UAE was found to be highly preferred
market for Indian basmati rice and Nigeria for
Indian non basmati rice, as indicated by the
probability of retention of their previous
shares. It was estimated that during 2013-14
major markets for Indian basmati rice would be
Iran, Saudi Arabia and others where as for
Indian non basmati rice major markets would
be Nigeria, South Africa and others. The study
indicated that India is highly competitive in
export of basmati rice due to higher price in
international market and non competitive in
export of non basmati rice due to lower price in
global market. The results revealed that export

price, international price, domestic
consumption, lagged production and exchange
rate were the major factors affecting the growth
of rice export from India. The study suggested
to develop and produce exportable quality of
rice, improve post harvest technology, sanitary
measures, transportation facilities, handling
and loading in order to gain access over global
markets.  Potential, stable and reliable markets
should be targeted according to varieties of
rice. Therefore suitable export promotion
strategies have to be executed by the
government and policy makers in order to boost
rice exports at particular and overall exports in
general.

Aakanksha Melkani (2014) Sustainability of
Rice-Wheat based Farming Systems of
Punjab, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, Punjab-141004, P 71.

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

The present study was conducted to
examine the sustainability of rice-wheat based
farming systems of Punjab by enumerating the
input output structure in terms of carbon
equivalents, which give qualitative as well as
quantitative information relevant to the
environmental impact. The formulations of the
study were based on primary data related to
crop management practices collected from 80
farmers practicing rice-wheat rotation, spread
across the standard land holding categories
and belonging to two major rice-wheat growing
districts of the state, viz. Ludhiana and
Sangrur. The analysis revealed that the rice
wheat area as percent of gross cropped area
stood at 83 percent for small, 87.6 percent for
medium and 87.5 percent for the large farmers.
The analysis for cost of cultivation revealed
that machine labour and human labour
constituted 33.2 and 27.9 percent respectively
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of the variable cost for paddy while machine
labour and fertilizers constituted 39.0 and 30.1
percent respectively of variable cost for wheat.
The returns over the variable costs were
estimated as Rs. 25411 for paddy and Rs. 23168
for wheat. As regards the carbon input for the
rice-wheat based farming system, rice
accounted for 62.7 percent as compared to 32.1
percent for the wheat crop. The carbon
sustainability index for paddy crop (2.87) was
significantly lower than that of wheat (5.13).
The   paddy-wheat rotation specific carbon
sustainability index for small farmers (2.66) was
significantly (p<0.05) lower than those
observed for medium (3.70) and large (3.93)
farmers, connoting the underlying threat to the
very sustainability of rice wheat system and
more so in case of small land holders. The
analysis calls for urgent attention for
sustainable use of resources.

Karandeep Singh (2014) An Estimation of
Technical Efficiency of Basmati Rice,
Department of Economics and Sociology,
Punjab Agricultural University, Ludhiana-
141004, Punjab-141004, P 55

Subject: Agricultural Economics
Major Advisor: Dr. (Mrs.) Sukhjeet Kaur Saran
JEL Classification: Y40

The present study had conducted with
purpose to measure the technical efficiency in
the use of inputs that is, to extract the maximum
output from a given level of inputs in basmati
rice production and to understand the factors
which determine the efficiency of basmati rice
growers. In order to accomplish the specific
objectives, a sample of 120 farmers from 12
villages of 2 districts of Punjab namely
Amritsar and Gurdaspur were selected through
multi-stage random technique. The data were
collected by directly interviewing the farmers
through a well-structured schedule. The Cobb-
Douglas production function technique was
used to estimate the elasticity coefficients of

different inputs in determining the crop
productivity and the Stochastic Frontier
application was used to estimate the farm
specific technical efficiency. The results of
regression analysis indicated that the seed,
human labour, tractor use, irrigation, urea and
plant protection chemicals applied were
statistically significant and had positive
regression coefficients which meant that at
current level these were under-utilized. The
variance parameters, 2  and γ , for the three
categories of farms were significantly different
from zero and had positive coefficient and
statistically significant at one percent level.
This provides statistical confirmation that
there were differences in the technical
efficiency among farmers. Thus, the shortfall
of realised productivity from the frontier was
largely due to technical inefficiency and was
mainly within the control of individual farmer.
However, a relative higher value of γ  for
medium farms, which was found to be very
close to one, indicated that dominance to small
and large farms. The study has clearly
highlighted that there was an indiscriminate
use of some of the factors of production in
study area at different levels of farm. This
necessitates proper management of these
inputs at all farm levels. The issue of irrational
use of some of the resources, particularly of
fertilizers and plant protection chemicals in
Basmati rice cultivation needs to be addressed
seriously.

Devendra Kumar Mahawar (2014) An
Economic Analysis of Turmeric Cultivation
in Punjab, Department of Economics and
Sociology, Punjab Agricultural University,
Ludhiana-141004, Punjab-141004, P 67

Subject: Agricultural Economics
Major Advisor: Dr D. K.Grover
JEL Classification: Y40

The present study was carried out to
estimate the relative profitability of turmeric
and its major competing crops/rotations along
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with marketing problems. The returns over
variable cost per hectare were found to be the
highest for the paddy-wheat (`87381) followed
by turmeric-green gram (`84724), turmeric-
fodder (`55983) and turmeric-fallow (`45380)
crop rotations on the sample farms. The benefit-
cost ratio was highest for the paddy-wheat
crop rotation (2.78) followed by turmeric-green
gram (1.72), turmeric-fodder (1.48) and turmeric-
fallow (1.40). The returns from turmeric-green
gram crop rotation were almost at par with
paddy-wheat crop rotation. Thus farmers can
go for this option to diversify their cropping

pattern away from paddy-wheat rotation.
Regression analysis has highlighted to
increase expenditure on seed and weeding in
order to further enhance the productivity/
profitability of turmeric. Weed management
and scarcity of labour were the major biotic
and abiotic constraints as reported by the
sample farmers. Price variability and inadequate
marketing facilities were the other constraints
inhibiting the farmers to expand turmeric
acreage. Such constraints need to be
addressed properly to promote turmeric
cultivation in the state.
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