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ABSTRACT
The paper analysis the productivity performance of both agro and non-agro based manufacturing industries in the Indian economy 
during the economic reform periods. The results show that productivities of labour, capital, and capital intensity have increased 
from pre-reform to post-reforms at the aggregate and disaggregate levels in both sectors. The results of production function show 
that the elasticity of output with respect to inputs of labour and capital have positive effect on the value of output at the aggregate 
and disaggregate levels of both formal and informal sectors. The production results indicate that the agro-based formal 
manufacturing industries have produced significantly less value of output during the pre-reform period when compared to the post-
reform period. The coefficient estimates for year dummies reflect the noticeable output differential at the aggregate and 
disaggregate levels in both the sectors in 2010/11and 2014/15. 
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INTRODUCTION
The manufacturing sector has historically been 

functioned as the main engine of economic growth and 
development since the middle of the eighteenth century 
(Szirmai & Verspagen, 2011).The economic reforms of 
India were mainly designed to induce productivity growth 
of the manufacturing sector and enhance India's 
competitiveness in the world economy (Deb & Ray, 
2014). The share of manufacturing GDP in India has 
stagnated at around 15 to 16 percent and the share of 
manufacturing in aggregate employment has stagnated 
around 11percent (Goldar et al., 2016). The National 
Manufacturing Competitiveness Council (NMCC) of 
India has targeted to contribute 25 percent of 
manufacturing GDP by 2025 from 16 percent currently. 
However, the agro-based industry plays an imperative 
role in an economic development in the manufacturing 
sectors. The agro-based industry is an extended arm of 
agriculture sector and provide14 percent of GDP by the 
agro-based industry in total percent of Indian economy 
(Kachru, 2010). The emphasis on village-based agro-
industries was initiated by Mahatma Gandhi in the 1920's 

as a part of India's independence movement (Gandhi et 
al., 2001). All formal and informal agro-based 
manufacturing industries are the main pillars of an 
economy like India because they provide the final 
consumer goods, intermediate goods or industrial 
products, raise the export earnings and livelihood 
opportunities for the development of backward areas. The 
agro-based industries provide an excellent nexus in 
promoting integrated development of agriculture and 
industry and also in transforming a stagnant rural 
economy into a dynamic economy (Shejal, 2013). 
Therefore, the present paper analysis a comparative 
average productivity performance of both agro and non-
agro based manufacturing industries in the Indian 
economy during the economic reform periods.
Literature Review 

A variety of studies has been carried out on the 
productivity growth of the informal and formal 
manufacturing sectors of India during the economic 
reform periods by employing ASI and NSSO data 
sources. The present paper briefly reviews the closely 
related Indian and global empirical studies. The available 
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studies have concentrated on relating to the concept of 
growth of informal manufacturing sector in India both at 
aggregate and disaggregate levels by using simple criteria 
like size of employment, enterprises, value-added, 
productivities of labour and capital (Kundu, 1993; 
Kulkarni, 1993; Kundu & Lalitha, 1998; Kulshreshtha & 
Singh, 1999; Unni & Rani, 2003, 2004; Mukherjee, 2004; 
Mukherjee, 2004a; Raj & Duraisamy, 2005;Chadha & 
Sahu, 2006; Raj, 2011). Similarly, studies like (Goldar, 
2000, Nagaraj 2000, Goldar, 2011;Nagaraj 2011) have 
examined the growth rate of formal manufacturing sector 
in India. The study of Unni et al. (2001) has also 
attempted a comparative analysis of all-India figures with 
the state of Gujarat in terms of growth and efficiency in 
the utilization of resources in the Indian organized and 
unorganized manufacturing industry before and after the 
introduction of economic reforms.

A large number of studies have been conducted to 
estimate the total factor productivity growth rate both at 
an aggregate and disaggregate levels in the Indian formal 
manufacturing sector by employing different methods 
such as Data Envelopment Analysis (DEA), Growth 
Accounting, Stochastic Frontier Analysis (SFA) and other 
Econometric techniques. The following group of studies 
has discussed the measurement of TFP growth rate of 
formal manufacturing sector in India at the aggregate 
level like Ahluwalia (1991); Dholakia & Dholakia 
(1994); Balakrishnan & Pushpangadan (1994); Pradhan 
& Barik (1998); Mitra (1999); Pradhan & Barik (1999); 
Balakrishnan et al. (2000, 2004); Goldar (2002); Goldar 
& Kumari (2003); Unel (2003); Banga & Goldar (2004); 
Goldar (2004); Hashim (2004); Manjappa & Mahesha 
(2008); Hashim et al. (2009); Das & Kalita (2011); Sahu 
& Narayanan (2011); Das (2012); Kim & Muthusamy 
(2012); Ray (2012); Kathuria et al. (2013); Deb & Ray 
(2014) and Baliyan et al. (2015). However, a study by 
Kathuria et al. (2010) has estimated the TFP of both 
formal and informal manufacturing sectors in India at the 
aggregate level. Kathuria et al. (2010a) have also 
analyzed the productivity (both partial and TFP) 
performance of the unorganized manufacturing sector in 
India for 15 major states for the period 1994-95 to 2005-
06 using (NSSO) unit level data.

Similarly, at the disaggregate level, there are few 
studies  (Trivedi, 2004; Kumar, 2004; Das 2012) which 
have estimated and compared the total factor productivity 
(TFP) growth rate of formal manufacturing sector among 
major Indian states. A study by Sehgal & Sharma (2011) 
has analyzed the TFP measurement of the organized 
manufacturing sector in the state of Haryana during the 
period of 1981-82 to 2007-08. The study of Ghose & 
Biswas (2012) also examines the intra-industrial variation 
in total factor productivity growth of Indian 
Manufacturing industries at disaggregated level by 
measuring Malmquist Productivity index (MPI) using the 
non-parametric approach of Data Envelopment Analysis 
(DEA).

However, very meager studies have estimated the 
elasticities and marginal productivities of inputs of labour 
and capital in the Indian manufacturing sectors. For 
instance, Sankar (1970) has analyzed the estimation of the 
elasticities of substitution and returns to scale for 15 
manufacturing industries in India. Upender (1996) has 
also examined the elasticity of labour productivity in the 
Indian formal manufacturing sector covering the period 
of 1973-1974 to 1989-1990. A study by (Mariappan, 
2011) has attempted to estimate the economic returns to 
scale, elasticities & marginal productivities of labour and 
capital inputs in India's informal manufacturing sector 
employing the major production functions. The study of 
Kathuria et al. (2013a) has estimated the absolute and 
relative efficiency of formal and informal manufacturing 
industries using the stochastic frontier analysis (SFA) 
during the period of 1989-2005. The latest study by 
Bhattacharya &Narayan (2015) has investigated the long-
run relationship between output, labour productivity and 
real wages in the organized manufacturing using panel 
data of seventeen manufacturing industries in India.

Very few Indian and global studies have concentrated 
on the agro-based industries. Abdul (2009) has 
undertaken to evaluate the contribution of agro-industry 
in the Bangladesh economy. Sheikh & Ahmed (2011) 
have also attempted to analyze the impact of trade 
liberalization and other domestic economic reforms on 
the technical efficiency of agro-based industries in 
Pakistan employing secondary data. Chadha & Sahu 
(2003) have examined the growth of enterprises, 
employment, and productivity of labour in organized and 
small-scale agro-based industries in India during the 
periods of 1984/85, 1994/95 and 2000/01. Another latest 
study by Reddy& Kumara (2014) analyzed the 
performance of fixed capital, working capital, net income 
and value of output of formal agro-based industries by 
category wise in India.

A cursory glance at the received literature reveals that 
there is hardly any study never attempted to apply the 
production function as a tool to analyze the marginal 
productivities of labour and capital and degree of returns 
to scale for the agro and non-agro based manufacturing 
industries in India. Therefore, the present paper fills this 
noticeable gap in the economic literature by providing 
empirical evidence on the production and productivity 
performance of the agro and non-agro based industries in 
India during the economic reform periods. To know the 
performance and structural change of these industries, 
this paper has first estimated the trend and growth rate of 
units, employment, fixed assets, value of gross value 
added, output, partial productivities of labour, capital and 
capital intensity, and secondly the rate of returns to scale, 
elasticities of output as well as marginal productivities 
with respect to labour and capital at the aggregate and 
disaggregate/subgroup (agro and non-agro based) levels 
by employing appropriate production functions. 

The rest of the paper is organized as follows: Section I 
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discusses the definitions and sources of data. Section II 
presents the Econometric methodology. Section III 
presents an overview of the growth of manufacturing 
sectors. Section IV discusses the trends and growth rate of 
average productivities of labour, capital and capital 
intensity of manufacturing sectors. Section V reports the 
empirical results of major production functions & 
discussion of manufacturing sectors and finally, Section 
VI contains summary and conclusions.
DEFINITIONS AND SOURCES OF DATA

The manufacturing sector that is designated as factory 
sector is called as formal or organized or registered sector 
and non-factory sector is called as informal or 
unorganized or unregistered sector which is classified on 
the basis of the size of employment, size of the plant, 
machinery, etc. The factory sector means the 
manufacturing units registered under the Section 2m of 
Factories Act, 1948 and the not factory sector means the 
rest. The manufacturing sector is also subdivided into two 
groups as- agro and non-agro based manufacturing 
industries.

The following researchers have given the definitions 
for agro-based industries. National Council of Applied 
Economic Research (1965) defined agro-based industries 
as those which use agricultural raw materials or 
manufacture products that farmers need for agricultural 
production. Austin (1981); Srivastava (1989) have 
defined agro-industry as an enterprise that processes bio-
mass i.e. agricultural raw materials, which include ground 
and tree crops as well as livestock and fisheries, to create 
edible or usable forms, improve storage, create easily 
transportable forms, enhance nutrition value and extract 
chemicals for others. Finally, Chadha & Sahu (2003) have 
also defined agro-industry as subset of manufacturing that 
processes raw materials obtained from agriculture and its 
associated sectors such as animal husbandry, forestry and 
logging and intermediate products derived from other 
industries such as raw hides and skins for the manufacture 
of leather and leather products and edible oils for 
manufacturing hydrogenated oil. According to the 
National Industrial Classification (NIC), the agro-based 
manufacturing units consist of food, beverages & tobacco 
products, wool, silk and fibre, jute, textile products, wood 
and its products, paper and its products, rubber, and its 
products. All these sub-sectors are included in this study 
which is a disaggregate analysis of agro-based industrial 
production. 
Source of Data 

The analysis of this paper is entirely based on the 
secondary data sources. The sources of data are Annual 
Survey of Industries (ASI) and National Sample Survey 
Organisation (NSSO). The data for formal sector is 
obtained from the various reports of ASI (1988/89, 
1 9 9 4 / 9 5 ,  2 0 0 0 / 0 1 ,  2 0 0 5 / 0 6 ,  2 0 1 0 / 11  a n d  
2014/15.Forinformal sector data has been obtained from 

st ththe various NSSO rounds (40  Round, 1984–85; 45  
st thRound, 1989–90; 51  Round, 1994–95; 56  Round, 

nd th2000–01; 62  Round, 2005-06, 67  Round, 2010-11 and 
rdthe latest round of 73 , 2015–2016). The choice of years is 

governed by the fact that the data on informal sector are 
available only for these years. In order to compare the 
productivity trends in the formal sector, data for the same 
five years are obtained from the ASI.

This paper looks at the average productivity 
performance of agro and non-agro based industries during 
the pre-and post-reform periods. This study has divided 
the whole period into two sub-periods; the period 
1989/90-1994/95 surrogates for the pre-reform period 
while the period 1994/95-2014/15 is expected to capture 
the changes in the post-reform period. The variables 
selected in this study are gross value added, number of 
persons employed and fixed capital assets related to 
aggregate (combined all) and disaggregate levels (agro 
and non-agro based manufacturing units)within the 
informal sector. Similarly, in the case of formal sector, the 
value of output is measured as total production, labour is 
measured as the total number of persons engaged, and 
fixed assets are used as capital stock in both the 
production activity. The real value of capital stock and 
output/gross value added are deflated by using the 
Wholesale Price Index (WPI).
Econometric Methodology

The production functions play a significant role in the 
empirical studies which aimed to understand the growth 
processes and contribution of the factors of production. 
The Cobb-Douglas Production Function (CDPF) 
assumes that the elasticity of substitution between labour 
and capital inputs is equal to unity, which implies that a 
unit increase in the ration of wages to rental prices is 
followed by a unit increase in the capital to labour ratio. 
The assumption of unit elasticity of substitution 
underlying the Cobb-Douglas production function has 
been widely rejected by researchers (Chirinko, 2008). 
Researchers have tried to find out whether the elasticity of 
substitution between labour and capital is greater or less 
than one. The CDPF was widely applied in manufacturing 
sectors but subsequently, the Constant Elasticity of 
Substitution Production Function (CESPF) has found 
preference among the researchers due to its flexibility. 
Empirically, it has been observed that elasticity of 
substitution may not be one in the real world. For instance, 
Reval (2011) has observed no supporting evidence for CD 
production function in US manufacturing firms. Chirinko 
et al. (2004) have estimated the elasticity to be 0.4 rather 
than unity. Barnes et al. (2008) have also observed that, in 
the UK, the estimated elasticity is approximately 0.4 
using firm-level data. Upender (2009) has shown the 
strong evidence in favour of the CES formulation in a 
study of Indian industries. Therefore, the present paper 
has applied the alternative major production functions of 
the Translog Production Function (TPF) and CESPF. The 
industry level data for the years 1989/90, 1994/95, 
2000/01, 2005/06 and 2010/11have been pooled and the 
panel data has been used to estimate major production 
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functions.
In this paper, an effort has been made to estimate the 

returns to scale, elasticities and marginal productivities 
with respect to labour and capital at the aggregate and 
disaggregate (agro and non-agro based) levels through 
CDPF pooling five cross-sectional data for the years 
1989/90, 1994/95, 2000/01, 2005/06,2010/11 and 
2014/15 using NSSO and ASI data. These techniques are 
mainly employed in many applied studies largely in the 
manufacturing sectors to study the structural changes, 
effects of inputs used on the output produced, the 
technological relationship between inputs and output. 
This estimation will help the entrepreneurs/policymakers 
to determine an appropriate wage policy and intra-
sectoral comparison in regard to productive efficiency of 
inputs. 

The gross value added and value of output can be used 
as the level of production. The dependent variables are 
gross value added for informal sector and value of output 
for formal sector (Q in rupees) respectively. Employment 
(L in a number of peons employed), value of fixed capital 
(K in rupees) and year dummies are taken as independent 
variables. The value of gross value added value of output 
and fixed capital are converted to constant price by using 
WPI. The industry level data for the years 1989/90, 
1994/95, 2000/01, 2005/06 2010/11 and 2014/15 have 
been pooled and the panel data has been used to estimate 
the major production functions as described below Tables 
from 6 to 9.
Specification of major production functions
CDPF

The more general form of the Cobb-Douglas 
production function is used wildly in the manufacturing 
sectors. The main purpose to apply this method is to 
estimate the returns to scale, elasticities and marginal 
productivities of labour and capital. In this study, the 
Cobb Douglas form of the production function is used 
with year dummies and it is specified as

a ß d1D1i  d2D2i d3D3i d4D4i  d5D5i  d6D6i  uiQ = AL K  e e  e e  e e e  (1)i i i

Taking natural logarithms the equation to be estimated 
is

ln Q  = ln A+ a lnL  + ß lnK  + d D  + d D + d D + i i i 1 1i 2 2i 3 3i 

d D + d D + d D + u (2)4 4i 5 5i 6 6i  i

Where, Q, L, and K are the gross output (in rupees), a 
number of persons employed and value of fixed assets (in 
rupees) respectively, a and ß are the elasticities output 
with respect to inputs of labour and capital respectively. 
The time dummy variables (1989/90, 1994/95, 2000/01, 
2005/06, 2010/11 and 2014/15) are included as 
explanatory variables in all the production functions to 
control the effect of time. In regressions, the year 2010/11 
is the reference category in all production functions (see 
in Tables from 6 to 8 ) &similarly the year 2014/2015 is 
the reference category in all production functions (see in 
Table 9). The dummy variables in the specifications of 
CDPF, TPF, and CESPF, D takes the value of 1if the year 1   

is 1989/90 and 0 other wise, D  takes the value of 1 if the 2

year is 1994/95 and 0 other wise, and D  takes the value of 3

1 if the year is 2000/01 and 0 otherwise, D  takes the value 4

of 1, if the year is 2005/06 and 0 otherwise, D  takes the 5

value of 1  if the year is 2010/11 and 0 otherwise,D  takes 6

the value of 1  if the year is 2014/15 and 0 otherwise and u  i
is the error term. 
TPF

 The Cobb-Douglas production function is restrictive 
in the sense that it is homogeneous of degree 1 and the 
elasticity of substitution is unity. To overcome these 
restrictions, the present study has used the Translog and 
CES production functions. The transcendental 
logarithmic production function which is usually simply 
referred to as the Translog production function considers 
technological change as the direct interaction between 
inputs and time.

The Translog production function (Christensen et al., 
1973) can be written as

2 2ln Q  = ln ß + ß  lnL  + ß  lnK  + ß  (lnL  ) + ß (lnK )  ßi 0 1 i 2 i 3 i 4  i  + 5 

 (lnL *lnK ) + d D  + d D + d D + d D + d DLK i i 1 1i 2 2i 3 3i 4 4i 5 5i 

+ d D +u (3)6 6i  i

Where Q is the gross output (in rupees), ln Land lnK 
are respect to inputs of labour and capital, lnL1*lnK is an 
interaction term between labour and capital. ß is constant  0 ,

ß  ß  ß  ß , and ß are parameters associated with 1, 2, 3, 4 5

independent variables.  d d d d  d and d areparameters 1, 2, 3, 4, 5, 6

associated with dummy variables for the yearsand finally, 
u  is the error term. i

CESPF
It is well known that Cobb-Douglas production 

function assumes the elasticity of substitution between 
the inputs of labour and capital to be equal to unity which 
may not be always true because of a lot of disparities in 
employing the factors of production. Therefore, the 
elasticities of the substitution are estimated via CES 
production function to test the hypothesis of unitary 
elasticity (s  = 1). (Arrow et al., 1961) suggested a flexible 
functional form which overcomes the assumption of the 
unit elasticity of substitution of CDPF. Next, we try to 
relax the assumption of unitary elasticity of substitution 
and specify CES production function of the following 
type:

-? -?  -? /?Q  = A [dK  + (1-d) L ] (4)i i i

The log transformation of the specification is stated as
-? -? ln Q  = lnA – (? / ?) ln [dK  + (1-d) L ] (5)i i i

Based on Kmenta (1967), a second-order linear 
approximation of the production function including 
dummy variables for the years, the CES can be written as. 

ln Q  = ln(A)+ ? d  lnK  + ?  (1- d) ln(L - (1/2) ??  d i 1 i 2 i) 3
2(1- d) [lnK-lnL]  + d D  + d D + d D + d Di 1 1i 2 2i 3 3i 4 4i 

+ d D + d D +u (6)5 5i 6 6i 

The equation (6) can be rewrite as follows:
2ln Q  = a  + a  lnK  + a  lnL  + a  [ln K-ln L]  + d D  i 0 1 i 2 i 3 i 1 1i

+ d D + d D + d D + d D + d D + u          (7) 2 2i 3 3i 4 4i 5 5i 6 6i 

where Q is the gross-value of output, A is the 
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efficiency parameter, L and K are inputs, labour, and 
capital respectively, s  is the substitution parameter 
between labour and capital inputs, d is the distribution 
parameter and ? is the scale parameter.  a  = lnA, a  = ? d , 0 1 1

a  = ? (1-d) and a  = - (1/2) ? ?  d (1-d). If the estimated 2 2 3 3

value of a  in equation (7) is not different from zero, the 3

production relation would imply a Cobb-Douglas 
production function. In CES production function, the 
elasticity of substitution (s ) is equal to 1 / (1+ ?). ? = [-2a  3

(a +a )/a a ], If ? = 0, the elasticity of substitution is equal 1 2 1* 2

to unity which means the production function is same as 
Cobb-Douglas production function. Returns to scale are 
equal to ? in the CES specification and there is increasing 
(decreasing) returns to scale if ? > 1 (? < 1) and constant 
returns to scale if ? = 1.
RESULTS AND DISCUSSION
Growth of Manufacturing Sectors: An Overview

In this section, the present study first analyses the 
trend and growth of manufacturing units, persons 
employed, fixed assets and value of the output of the 
formal and informal sectors during the pre-reform and 
post-reform periods. Tables 1 and 2 show an overview of 
the changes in the structure of agro and non-agro based 
manufacturing industries of both formal and informal 
sectors in India during the pre and post-reform periods. 
Tables show that nearly 42-47 percent of the units in India 
are operated as formal agro-based manufacturing units 
and they provide 36-47 percentage of employment in 
India.

Table 1 indicates that the percentage share of agro-
based units of formal sector is lower than that of informal 

agro-based units during the pre-reform period as well as 
post-reform period. But the percentage share of non-agro 
based units of formal sector is higher than that of informal 
non-agro based units. The share of agro-based units was 
47 per cent in the pre-reform period of 1988-89 and then it 
has decreased in the post-reform period to 44 percent in 
2010-11 and 42 per cent of 2014-15 while the percentage 
share of non-agro based units has increased from 53 per 
cent in 1988-89 to 57 per cent in 2014-15 in the formal 
manufacturing sector. 

In the case of the informal manufacturing sector, when 
comparing the agro-based industries with non-agro based 
industries, the percentage share of agro-based 
manufacturing units, as well as employment, are higher 
than that of non-agro based industries during both the 
economic reform periods. The percentage share of units 
and employment of agro-based manufacturing have 
increased from the pre-reform to post-reform period and it 
indicates that the informal agro-based manufacturing 
industries play an important role in providing 
employment opportunity in the Indian economy. 
Manufacturing units

At the aggregate level, the manufacturing of formal 
units continuously increased from 1.04 lakhs in 1988-89 
to 2.12 lakhs in 2010/11 to 2.30 lakhs in 2014/15.The 
number of agro-based manufacturing units of the formal 
sector has increased from 0.48 lakhs in 1988/89 to 0.93 
lakhs in 2010/11 to 0.97 lakhs in 2014/15. The numbers of 
non-agro based units have also increased from 0.56 lakhs 
in 1988/89 to 1.19 lakhs in 2010/11 to 1.33 lakhs in 
2014/15. 

At the overall level, the growth of informal 

Year No. of Units Formal Sector Informal Sector

Agro Non-Agro All Agro Non-Agro All

1988-89 Units 0.48 0.56 1.04 117.36 45.63 162.99
Percentage share 47 53 100 72 28 100

1994-95 Units 0.58 0.65 1.23 95.12 49.97 145.09
Percentage share 47 53 100 66 34 100
Growth rate (1989-95) 5 4 4 -5 2 -3

2000-01 Units 0.56 0.76 1.31 135.16 35.08 170.24
Percentage share 42 58 100 79 21 100
Growth rate (1995-01) -1 4 1.6 9 -9 4

2005-06 Units 0.59 0.81 1.40 137.34 33.36 170.71
Percentage share 42 58 100 80 20 100
Growth rate (2001-06) 1.3 2 2 0.4 -1 0.1

2010-11 Units 0.93 1.19 2.12 136.13 35.97 172.10
Percentage share 44 56 100 79 21 100
Growth rate (2006-11) 11 10 10 -0.2 2 0.2
Growth rate (1989-11) 3 3 3 0.6 -1 0.2

2014-15 Units 0.97 1.33 2.30 NA NA 196.65*
Growth rate (2011-15) 1 3 2 NA NA 3.3

Table 1. Trends and growth of agro and non-agro based manufacturing units in India

rdGrowth rates are annual compound growth rates. * Latest NSS reports of 73  Round, 2015-16.
Source: ASI and NSS reportsand authors' own calculation.
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manufacturing units was oscillating during the period 
from 1984/85 to 2000/01. At the aggregate level, the 
number of informal manufacturing units was 197.2 lakhs 
in 1984/85. During the pre-reform period (1984/85 to 
1989/90) more than 34.3 lakhs of units were lost as a result 
of the change in a number of manufacturing industries. 
The reason for such a decline during that period is not 
clear. One study (Chadha & Sahu, 2006) has attributed the 
fact that a lot of process of self-employing tiny 
manufacturing enterprises of OAME had closed down 
much more in rural areas than urban areas and the workers 
of these enterprises also got unemployed both in rural 
areas and urban areas during the pre-reform decade 
(1984-85/1994-95). After the pre-reform period, there 
was a reversal of the negative trend as the numbers of 
units have increased from 145 lakhs in 1994/95 to 170.2 
lakh units in 2000/01 to 170.7 lakhs in 2005/06 to 172.1 
lakhs in 2010-11 to 196.65 lakhs in 2015-16. The informal 
manufacturing sector has gained 51.56 lakhs of units i.e., 
a growth of 35 per cent was registered during the post-
economic reform period (1994/95-2015/16) at all India 
level.

The overall analysis reveals that about 33.66 lakhs of 
informal manufacturing units are found to have increased 
in the post-reform period (2015-2016) when compared 
with the pre-reform period (1989/90). Table 1 highlights a 
mixed growth of gains and losses in the informal 
manufacturing units before and after the economic reform 
periods. The percentage share of units of agro-based 
industries is higher than that of non-agro based industries 
and also numbers of agro-based units have increased 
during the post-reform period from the pre-reform period 

in the informal manufacturing sector. The CAGR results 
show that the manufacturing units increased at 0.2 per 
cent during 1989-2011 and 0.75 per cent in 1989-2015.
Manufacturing employment

Table 2 presents the trends and growth rate of 
employment of formal and informal manufacturing 
sectors of both the aggregate and disaggregate (agro and 
non-agro based industries) levels. The results show that a 
total number of employees in the formal manufacturing 
sector increased from 78.54 lakh persons in the pre-
reform period (1988-1989) to 138.81 lakh persons in the 
post-reform period (2014-2015). However, the increase 
was largely on account of the expansion of employment 
opportunities from the formal agro-based units from 28.1 
lakhs in 1988-89 to 58.48 lakhs in 2014-15. Similarly, the 
formal non-agro based employment has increased from 
50.4 lakhs in 1988-89 to 80.34 lakhs in 2014-15.

The total workforce engaged in the informal 
manufacturing sector was 354.77 lakhs in the pre-reform 
year of 1989-90 and it had decreased to 332 lakhs in 
1994/95. Yet, there was reversal of trend accounting for 
364.6 lakh workers in the post-reform year of 2005/06 and 
it shows that there were more than 32.6 lakhs workers (9.8 
per cent growth) which are largely responsible for an 
increase of 42.2 lakhs of agro-based manufacturing units 
during the post-reform period (1994/95-2005/06) and 
then the growth of workforce has decreased to 360.41 
lakhs in the post-reform period (2015/16) due to a 
decrease of agro-based and non-agro based units in the 
years 2010/11 and 2015-16 all over India. The total 
workforce of both agro and non-agro based informal 
manufacturing sector decreased from pre-reform to post-

Year No. of employment Formal Sector Informal Sector

Agro Non-Agro All Agro Non-Agro All

1988- 89 Employment 28.13 50.41 78.54 247.52 107.25 354.77
Percentage share 36 64 100 70 30 100

1994-95 Employment 39.73 52.54 92.27 218.15 113.88 332.03
Percentage share 43 57 100 66 34 100
Growth rate (1989-95) 9 1 4 -3 1.5 -2

2000-01 Employment 39.36 40.52 79.88 271.34 99.46 370.80
Percentage share 49 51 100 73 27 100
Growth rate (1995-01) -0.2 -6 -4 5.5 -3 3

2005-06 Employment 42.85 48.27 91.12 302.82 61.85 364.67
Percentage share 47 53 100 83 17 100
Growth rate (2001-06) 2 4 3 3 -12 -0.4

2010-11 Employment 54.78 72.17 126.95 248.29 100.63 348.92
Percentage share 43 57 100 71 29 100
Growth rate (2006-11) 6 10 8 -5 12 -1
Growth rate (1989-11) 3 2 2 0.01 -0.3 -0.1

2014-15 Employment 58.48 80.34 138.81 NA NA 360.41*
Growth rate (2011-15) 1.6 3 2 NA NA 1

Table 2. Trends and growth of agro and non-agro based manufacturing employment in India

rdGrowth rates are annual compound growth rates.* Latest NSS Report of 73  Round, 2015-2016.
Source: ASI and NSS reportsand authors' own calculation.
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reform period.
Growth Rates of Fixed Assets and Output

The computed growth rates of fixed capital and value 
of output per unit at the aggregate and disaggregate levels 
for the formal and informal manufacturing sectors are 
shown in Table 3. The table shows that the growth rate of 
fixed capital per unit has decreased from pre-reform to 
post-reform periods at the aggregate and disaggregate 
levels both in the formal and informal manufacturing 
sectors. At the aggregate level, the growth rate of fixed 
assets per unit of the formal sector has registered 35.6 per 
cent during the pre-reform period (1988-95) and it has 
decreased to 11.8 per cent during the post-reform period 
(2011-15). Similarly, the growth rate of value output per 
unit at an all-India level has also decreased from 35.2 
during the pre-reform period to 10.9 per cent in the post-
reform period. The growth rates of fixed assets and the 
value output per unit at both the levels in the informal 
manufacturing sector have decreased during the pre-
reform period when compared to post-reform period.  

It is evident from the analysis that the growth rate of 
fixed capital and the value of output per unit have shown 
an insignificant improvement at all levels of 
manufacturing units during the post-reform period. The 
observations so far have been made on the growth rate in 
units, employment, fixed capital and gross value of output 
per unit at aggregate and disaggregate levels. The next 
section discusses the trends of partial productivities of 
labour, capital and capital intensity at the all-India level 
for formal and informal manufacturing sectors of India.
Trends and Growth Rate of the Productivities 

This section discusses the trends and growth rate of 
productivities of labour, capital and capital intensity to 
assess the efficiency of individual factor input and 
economic growth of agro and non-agro based 
manufacturing industries in India. In general, the 
performance of partial productivity ratios indicate the 
trend and growth of factor productivity and are used as the 
proxy to productivity and it can be considered as related to 
the efficiency between output and inputs of a 
manufacturing sector. In his publications, Porter (1990) 
has stressed that productivity is the prime determinant of a 
country's level of competitiveness, the standard of living 
and sustained growth in the long run. The growth of 
Indian manufacturing sector depends largely on factor 
productivities (Upender, 1996). Here, an estimation of 
productivities of labour, capital, and capital intensity is 
very important for taking appropriate investment decision 
in maximizing output as well as the efficiency of the 
factor inputs.

 The term 'labour productivity' (Q/L) implies that the 
ratio of physical output achieved in a given period to the 
corresponding amount of labour expended that is, the 
gross value of output per worker measures the amount of 
productivity generated by each employee. This ratio 
reflects the improvements in the quality of labour, 
production technologies, labour management relations, 

work attitudes and management efficiency. Similarly, 
capital productivity (Q/K) is measured in terms of total 
output produced per unit of capital and it indicates the 
degree of utilization of fixed capital and their efficiency 
with which capital is utilized. The capital-labor ratio 
(K/L), which is popularly known as capital intensity, is 
defined as the ratio of gross fixed capital per employee 
and this reflects the amount of fixed capital allocated to a 
number of employees employed at a time.
Formal sector

The trends and growth rate of partial productivities of 
labour, capital and capital intensity of the formal sector 
are presented at the aggregate and disaggregate levels in 
Table 4. At the aggregate level, the average productivity 
of labour has increased from `139618 in 1988/89 to 
`4459553 (14per cent of growth) in 2014/15. The 
productivity of capital has also increased from `2.06 
lakhs in 1988/89 to `2.78 lakhs (1 per cent) in 2014/15 
and the capital intensity has increased from `67528 in 
1988/89 to `1603031 (13 per cent of growth) in 2014/15. 
Similarly, at the disaggregate level, the productivities of 
labour, capital, and capital intensity have increased from 
pre-reform to post-reform periods. The results show that 
the capital intensity of the non-agro-based industries is 
higher than that of agro-based industries. It indicates that 
the manufacturing industries with relatively high capital 
intensity will be the companies with more chances of 
embodied technical progress (Ahluwalia, 1991). The 
results revealed that the productivity of labour 
significantly increased at the aggregate level and 

Manufacturing
industries

Growth 
rate

Formal 
sector

Informal 
sector

Fixed 
assets

Gross 
output

Assets GVA

Agro based 1988-95 45.5 39.8 39.8 38.6

1995-01 53.7 50.0 23.3 13.2

2001-06 13.6 17.4 16.2 20.8

2006-11 9.3 11.0 16.4 0.3

2011-15 9.9 11.3 NA NA

Non-Agro 
based

1988-95 31.4 31.7 41.9 41.7

1995-01 23.1 27.2 14.0 -4.8

2001-06 19.9 29.6 16.6 24.5

2006-11 14.3 11.3 17.6 4.4

2011-15 12.2 10.7 NA NA

Combined 1988-95 35.6 35.2 40.6 39.9

1995-01 31.7 35.0 17.5 3.9

2001-06 18.4 26.0 16.3 22.2

2006-11 13.0 11.1 18.2 3.2

2011-15 11.8 10.9 NA NA

Table 3. Growth rates of fixed assets and gross output of the 
agro and non-agro based manufacturing industries in 
India

Growth rates are annual compound growth rates. 
 Source: ASI and NSS reports and authors' own calculation.
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disaggregate level in agro-based industries of the formal 
sector during the period of 2014-15. 
Informal sector

Table 5 reports the trends and growth rate of 
productivities of labour, capital, and capital intensity. As 
regards to the informal sector, a mixed trend and growth 
of productivities of labour, capital, and capital intensity 
are observed in the agro-based as well as non-agro-based 
informal manufacturing industries. The trends of 
productivities of labour and capital intensity have 
significantly improved after the pre-reform period at the 
aggregate and disaggregate levels.
Empirical Results

The empirical results of CDPF, TPF and CESPFfor the 
aggregate and disaggregate levels of formal and informal 
manufacturing sectors of India are summarised 
respectively in Tables 6, 7, 8 and 9.

The results of CDPF for formal sector show (Table 6) 
that the elasticities of output with respect to labour and 
capital have the positive effect on output and these 
coefficients are statistically significant at 1 per cent level 
at the aggregate and disaggregate levels.The results 
suggest that one per cent increase in the inputs of labour 
and capital would increase the value of output by 0.51 and 
0.52 percent respectively at an aggregate level and this 
same result is registered at the disaggregate level. The 
elasticity of labour is found to be higher than that of 
capital at the disaggregate level. The estimated 
coefficients of dummies are found to be negative and 
statistically significant at 1 per cent level at the aggregate 
and disaggregate levels. The results show that the formal 
sector units have produced significantly less value of 
output during the pre-reform period when compared with 
the post-reform period at the aggregate and disaggregate 
levels.

The estimated coefficients of CDPF for aggregate and 
disaggregated levels in the informal sector are also 

reported in Table 6. The results show that the elasticities 
of labour and capital have the positive effect on the gross 
value added (GVA) and statistically significant at 1 per 
cent in both levels. At the aggregate level, the output 
elasticity of labour shows that one per cent increase in the 
input of labour leads to the increase in gross value added 
by 0.30 per cent. Similarly, the results indicate that one 
per cent increase in the value of fixed capital increases the 

gross value added by 0.70 per cent. The findings indicate 
that the elasticity of capital is found to be higher than that 
of labour at the aggregate and disaggregate levels which 
imply that the gross value added is relatively more 
responsive to capital input employed in the production 
process. The estimated coefficients of year dummy 
variables are positive and statistically significant for the 
years 1994/95 and 2005/06 in both levels, whereas the 
coefficients of other years dummy variables are negative 
and not statistically significant even at 10 per cent level. 

The result of CDPF suggests that the agro and non-
agro based informal manufacturing sector units have 
produced significantly less gross value added during the 
pre-reform period when compared to the post-reform 
period. It implies that the informal manufacturing sector 
units at the aggregate and disaggregate levels have 
utilized the resources efficiently after the pre-reform 
period. However, after 1994/95, the growth rate of 
employment generation and value added in the informal 
manufacturing sector could be responsive to certain 
industrial trade and credit policies (Unni & Rani 2003).

The estimated results of TPF for formal and informal 
sectors are presented in Table 7. The coefficients of labour 
and capital have the positive effect on output and these 
coefficients are statistically significant at 1 per cent level 
in the formal sector at the aggregate and also disaggregate 

' levels. But the coefficients of 'interaction term are not 
significantly differing from zero at the aggregate and also 
in the case of agro-based industries. At the aggregate 

Trends &
growth

Year Agro-based Non-agro based All

Q/L Q/K K/L Q/L Q/K K/L Q/L Q/K K/L

Trends 1988-89 105047 4.3086 24381 158907 1.7347 91603 139618 2.0676 67528
1994-95 361345 3.4248 105507 549546 1.7584 312527 479968 2.0338 235991
2000-01 538319 2.9448 182805 1076962 2.0754 518912 797791 2.3144 344712
2005-06 1048170 3.4202 306465 2930460 3.0657 955892 2045319 3.1442 650501
2010-11 1697739 3.6543 464591 3695530 2.7169 1360191 2833503 2.9099 973748
2014-15 2677692 3.7968 705245 5673923 2.5213 2250337 4459553 2.7819 1603031

ACGR 1989-95 31 -6 37 31 0.3 31 31 -0.4 31
1995-01 10 -4 14 17 4 13 13 3 9
2001-06 17 4 13 25 10 15 24 8 16
2006-11 12 2 10 6 -3 9 8 -2 10
2011-15 11 1 10 11 -2 13 11 -1 12
1989-15 13 -1 13 14 1 13 14 1 13

Table 4. Trends and growth rate of productivities of the formal manufacturing sector in India

Q/L-Productivity of Labour, Q/K- Productivity of Capital   and K/L-Capital Intensity
 Source:  Source: ASI and NSS reportsand authors' own calculation
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level, the estimated coefficient of capital has the positive 
effect on the gross value added and statistically 
significance at 1 per cent level, whereas the elasticity of 
labour is found to be insignificant with the negative sign 
in both the levels in the informal sectors. The coefficients 
of square terms for the labour and capital have the 
negative effect on the GVA and statistically significant at 
an aggregate level. The regression coefficient of an 
interaction term between inputs of labour and capital has 
the positive effect and statistically significance at the 5 per 
cent level at the aggregate and disaggregate levels. The 

estimated coefficients of dummy for the year 1989-90 are 
found to be negative in 1989/90 in both the levels in the 
informal manufacturing sector. It implies that this sector 
has produced less value of GVA during the pre-reform 
period when compared to the post-reform period.

The estimated results of CESPF for formal and 
informal sectors are given in Table 8. The elasticities of 
labour and capital are positive and have the significant 
effect on the output at the aggregate and disaggregate 
levels. The coefficient of correct term (a ) is 3  

notstatistically significant which would imply a Cobb-

Trends
& growth

Year Agro-based Non-Agro based All

Q/L Q/K K/L Q/L Q/K K/L Q/L Q/K K/L

Trends 1989-90 1595 0.9494 1680 2327 1.0983 2118 1823 1.0034 1817
1994-95 8479 0.9054 9365 12099 1.0899 11101 9721 0.9759 9961
2000-01 11121 0.6054 18371 17286 0.5139 33634 12847 0.5673 22645
2005-06 17285 0.7285 23726 38969 0.7042 55341 22420 0.7183 31212
2010-11 29427 0.3826 76915 45653 0.4145 110143 34106 0.3943 86498

ACGR 1990-95 42 -1 43 41 -0.2 41 42 -1 43
1995-01 7 -10 17 9 -19 28 7 -14 21
2001-06 11 5 6 20 8 12 14 6 8
2006-11 13 -16 29 4 -13 17 10 -15 25

1990-11 13 -5 19 15 -5 20 15 -5 19

Table 5. Trends and growth rate of productivities of the informal manufacturing sector in India

Q/L-Productivity of Labour, Q/K- Productivity of Capital   and K/L-Capital Intensity.
 Source: ASI and NSS reports and authors' own calculation.

Independent Dependent variable: Natural log of output/GVA

Agro-based Non-agro based All

Formal Informal Formal Informal Formal Informal

Constant *8.358
(0.544)

2.756
(3.63)

* 7.474
( 15.47)

* 2.094
( 2.05)

7.723
( 22.19)

* 2.460
( 3.72)

*

LnL 0.527
(11.89)

* 0.353
(9.71)

* 0.527
(12.53)

* 0.282
(4.45)

* 0.515
( 17.47)

* 0.302
( 8.47)

*

LnK 0.468
(12.55)

* 0.648
(14.43)

* 0.508
(14. 99)

* 0.730
(10. 61)

* 0.523
( 20.95)

* 0.703
( 16.86)

*

Year Dummy®
D1 (1988/89) -1.522

(-8.45)

* -0.375
(-1.93)

** -1.454
(-9.53 )

* -0.290
(-9.53 )

-1.442
(-12.59)

* -0.298
(-1.60)

D2 (1994/95) -0.846
(-5.46)

* 0.131
(0.90)

-0.745
(-5.90 )

* 0.372
(1.79 )

* -0.770
(-7.97 )

* 0.260
(1.99 )

**

D3 (2000/01) 0.679
( -3.61)

* 0.035
( 0.29)

-0.649
(-4.52 )

* -0.127
(-0.83 )

-0.655
(-5.80 )

* -0.053
(-0.51 )

D4 (2005/06) -0.275
( -1.51)

0.141
( 1.27)

-0.061
( -0.45)

0.303
( 2.20)

* -0.116
(-1.08 )

0.259
(2.69 )

**

á+â 0.995 0.995 1.035 1.035 1.038 1.038
MPL 453854 4939 943814 6954 717997 5104
MPC 1.6298 0.3445 1.3240 0.4051 1.4599 0.3800

2? 0.9535 0.9810 0.9324 0.9582 0.9431 0.9675
No. Observation 230 51 343 65 573 116

Table 6. Estimation results of CDPF for formal&informal manufacturing sectors in India

® 'Dummy variable 2010/11' is the reference category; Figures given in parentheses indicate 't' values.
*and ** indicate statistically significant at 1 percent and 5per cent level respectively.
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Douglas production function. The value of elasticity of 
substitution (s ) between labour and capital is found to be 
greater than one at the aggregate level and in the case of 
non-agro based industries in the formal manufacturing 
sector. 

The estimated elasticity of gross value added with 
respect to an input of capital has the positive effect and 
statistically significant at one percent level both in 
aggregate and disaggregate levels in the informal sector. 
At the aggregate level, the coefficient of correction term 
(a ) is negative and statistically significant at 1 percent 3

level. The dummy variables are statistically significant at 
5 percent aggregate level during 1989/90 except in the 
case of agro-based units. At the disaggregate level, the 
estimated coefficients of dummies for the years 1989/90 
and 2000/01 are found to be negative and statistically at 5 
percent level. As observed earlier, the results of CES also 
suggest that the agro and agro-based informal 
manufacturing units have produced less gross value 
added during the pre-reform period when compared to the 
post-reform period.

The industry level data of formal sector for the years 
1989/90, 1994/95, 2000/01, 2005/06, 2010/11 and 
2014/15 have been pooled and the panel data has been 
used to estimate major production functions (see in Table 

Independent variables Dependent variable: Natural log of output/GVA

Agro-based Non-agro based All

Formal Informal Formal Informal Formal Informal

Constant *7.911
(3.59)

1.122
(0.28)

10.599
( 3.59)

* 7.234
(1.14)

10.834
( 8.25)

* 5.832
(1.63)

LnL 0.273
(0.72)

* 0.635
(1.53)

1.025
(3.22)

* -0.432
(-0.92)

1.158
( 5.47)

* -0.576
( -0.20)

LnK 0.635
(1.77)

** 0.864
(2.01)

0.008
(0.03)

2.085
(4.06)

* 0.069
( 0.36)

1.722
( 5.27)

*

2LnL -0.010
(-0.45)

* -0.045
(-2.30)

-0.096
(-5.01 )

* -0.033
(-1.16 )

-0.049
(-1.15)

* -0.039
(-2.36)

*

2LnK -0.009
(-0.66)

-0.0169
(-1.02)

-0.001
(-0.09)

-0.055
(-3.23)

* 0.009
(1.31)

-0.042
(-3.67)

*

LnL*LnK 0.023
(0.73)

0.041
(1.25)

0.059
(2.15)

* 0.075
(2.24)

** 0.014
(0.87)

0.063
(2.69)

**

Year Dummy®
D1 (1988/89)

-1.532
(-7.59)

* -0.377
(-1.93)

** -1.328
(-9.07)

* -0.865
(-2.22)

* -1.461
(-12.82)

* -0.591
(-3.02)

*

D2 (1994/95) -0.854
(-4.90)

*
0.073
(0.44)

-0.697
(-5.81)

*
-0.166
(-0.60 )

-0.748
(-7.67)

*
-0.071
(-0.47)

D3 (2000/01) -0.705
( -3.60)

* 0.0136
( 0.10)

-0.623
(-4.59 )

* -0.466
(-2.49 )

* -0.627
(-5.63)

* -0.282
(-2.41)

*

D4(2005/06) -0.288
( -1.56)

0.179
( 1.39)

-0.082
( -0.65)

0.104
( 0.73)

-0.123
(-1.17)

0.128
(1.29)

2? 0.9536 0.9828 0.9425 0.9639 0.9468 0.9675

No. Observation 230 51 343 65 573 116

Table 7. Estimation results of TPF for formal and informal manufacturing sectors in India

® Dummy variable 2010/11' is the reference category; Figures given in parentheses indicate 't 'values.
* and ** indicate statistically significant at 1 percent and 5per cent level respectively.

9). In all alternative production functions in Table 9, 
2014/15 is the reference category,as observed earlier, the 
estimated elasticity of value of output with respect to an 
input of capital has the positive effect and statistically 
significant at 1 percent level both in aggregate and 
disaggregate levels in the formal sector. 

Tables 8 & 9 show that a comparative picture of the 
elasticities of substitution between labour and capital to 
test the validity of the hypothesis of unitary elasticity of 
substitution (s ) for an industry level analysis. The value 
elasticity of technical substitution (s ) between labour and 
capital is found to be greater than one at the aggregate 
level and disaggregate levels in the informal 
manufacturing sector. This indicates that manufacturing 
industries in the informal sector have utilized the 
resources efficiently. The results suggest that elasticities 
of output with respect to labour and capital in the informal 
manufacturing sector is more than unity and hence the 
appropriate form of the production function for the 
present exercise is the CES.
Returns to Scale and Marginal Productivities of 
Labour and Capital

The analysis of economies of scale in production is an 
important source of efficiency gain and cost 
competitiveness (Chattopadhyay, 2015). The summation 
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Independent 
variables

Dependent variable: Natural log of output/GVA

Agro-based Non-agro based All

Formal Informal Formal Informal Formal Informal

Constant *7.390
(4.65)

1.324
(1.01)

*8.048
( 4.55)

0.265
(0.22)

*8.276
( 8.03)

0.374
( 0.41)

LnL 0.337
(1.14)

-0.044
(-0.14)

**0.626
(2.11)

-0.538
(-2.06)

*0.615
( 3.44)

-0.354
( -1.72)

LnK **0.660
(2.21)

*1.046
(3.45)

0.409
(1.39)

*1.519
(6.01)

*0.402
( 2.26)

*1.329
(6.71)

2(LnL-LnK) -0.009
(-0.65)

-0.022
(-1.33)

0.004
(0.34)

-0.047
(-3.22)

0.004
(0.57)

*-0.035
(-3.23)

Year Dummy®
D1 (1988/89) *-1.563

(-8.20)
-0.429
(-2.18)

*-1.455
(-9.52)

**-0.719
(-2.21)

*-1.434
(-12.44)

**-0.475
(-2.54)

D2 (1994/95) *-0.880
(-5.38)

0.014
(0.09)

*-0.738
(-5.77 )

*-0.085
(-0.36 )

*-0.757
(-7.63 )

0.006
((0.04 )

D3 (2000/01) *-0.711
( -3.66)

-0.055
( -0.39)

*-0.642
(-4.42 )

*-0.425
(-2.51)

*-0.644
(-5.61 )

**-0.237
(-2.05 )

D4(2005/06) -0.290
( -1.57)

0.086
( 0.69)

-0.589
( -0.43)

0.128
( 0.93)

-0.113
(-1.04 )

0.146
(1.47 )

ñ 0.0807 -0.0870 -0.0323 -0.1128 -0.0329 -0.1450
ó 0.9253 1.0953 1.0334 1.1272 1.0340 1.1697

2? 0.9521 0.9813 0.9322 0.9641 0.9468 0.9701
No. Observation 230 51 343 65 573 116

Table 8. Estimation results of CESPF for formal & informal manufacturing sectors in India

® Dummy variable 2010/11' is the reference category; Figures given in parentheses indicate 't' values.
* and **  indicate statistically significant at 1 percent and  5per cent level respectively.

of the elasticities of labour and capital (a+ß) factors gives 
an important parameter called rate of returns to scale  The .

returns to scale and marginal productivities of inputs 
computed from the Cobb-Douglas production function 
are given at the bottom of Tables 6 and 9. The computed 
sum of elasticities of labour and capital is found to be less 
than unity in the case of agro-based formal and informal 
manufacturing units, which imply that the agro-based 
manufacturing units are subjected to decrease the returns 
to scale due to employed inputs beyond the optimum scale 
of production. This exercise also reveals that the agro-
based formal manufacturing units are capital intensive 
and are characterized by decreasing returns to scale.

The marginal productivity of labour input is also an 
important device to determine the wage paid to labour and 
suitable modifications for management in the 
manufacturing industries. The Cobb-Douglas production 
function is used for computing marginal productivities of 
labour and capital which are estimated by differentiating 
partially with respect to labour and capital. The marginal 
productivities of labour and capital are worked out at their 
respective geometric mean values and these values are 
expressed in rupees corresponding to a rupee invested and 
are presented in Tables 6 and 9. 

Differences in estimated elasticities of labour and 
capital inputs at aggregate and disaggregate levels reflect 
differences in production technology. The results show 

that the marginal productivity of labour and capital are 
positive in both formal and informal manufacturing 
sectors. The positive values of marginal productivities 
indicate that the manufacturing units have experienced a 
substantial growth of the gross value of output due to the 
increased influx of inputs (labour and capital). The results 
show that the marginal productivity of labour is high in 
the case of non-agro based industries both in formal and 
informal manufacturing sectors. The results of CDPF, 
TPF, and CESPF show that the coefficient of 
determination is above 93 per cent of variation in the 
dependent variable (value of output) which is explained 
by the inputs of independent variables (labour and capital) 
at the aggregate and disaggregate levels both in the formal 
and informal manufacturing sector units.
SUMMARY AND CONCLUSIONS

The Indian formal and informal manufacturing sectors 
play a vital role in providing livelihood opportunities, 
export earning, and the contribution of GDP. This paper 
analyzes a comparative productivity performance of both 
agro and non-agro based manufacturing industries in the 
Indian economy during the economic reform periods. 
This study has first examined the trends and growth of 
manufacturing units, employment, fixed assets, gross 
output and partial productivities of labour, capital, and 
capital intensity. Secondly, estimated the economic 
returns to scale, marginal productivities and elasticities 
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Independent 
variables

Dependent variable: Natural log of output

Agro-Based Non-Agro based All

CDPF TPF CESPF CDPF TPF CESPF CDPF TPF CESPF

Constant 9.202*
(14.32)

12.569*
(10.57)

8.823*
(12.01)

7.580*
(14.70)

11.470*
(9.37)

7.410*
(10.72)

8.181*
(21.11)

11.866*
(14.45)

8.054*
(16.39)

LnL 0.528*
(11.14)

0.212
(1.76)

0.440*
(4.60)

0.474*
(11.13)

0.278*
(2.57)

0.441*
(4.51)

0.488
(16.00)

0.302*
(3.77)

0.463*
(6.79)

LnK 0.441*
(10.84)

0.251
(2.14)

0.533*
(5.56)

0.536*
(15.45)

0.272*
(2.44)

0.570*
(5.92)

0.504
(19.95)

0.246*
(3.06)

0.530*
(7.85)

LnL-Square -0.04**
(-1.96)

-0.114*
(-6.44)

-0.067*
(-5.50)

LnK- Square -0.010
(-1.48)

-0.017*
(-3.63)

-0.010*
(-2.82)

LnL*lnK 0.061*
(2.59)

0.108*
(6.265)

0.070*
(5.75)

2(LnL-LnK) -0.005
( -1.06)

-0.002
( -0.37)

-0.001
( -0.42)

Year Dummy®
D1 (1988/89)

-1.797*
(-7.85)

-1.699*
(-6.73)

-1.872*
(-7.82)

-1.689*
 -9.57)

-1.472*
(-8.47)

-1.703*
( -9.43)

-1.69*
(-12.34)

-1.618*
(-11.73)

-1.704*
(-12.0)

D2 (1994/95) -0.101*
(-5.56)

-0.986*
(-4.72)

-1.151*
(-5.66)

-0.927*
(-6.24)

-0.869*
(-6.04)

-0.938*
(-6.17)

-0.985*
(-8.42)

-0.952*
(-8.14)

-0.996*
(-8.31)

D3 (2000/01) -0.824*
( -3.52)

-0.874*
( -3.79)

-0.852*
( -3.62)

-0.784*
( -4.72)

-0.724*
(-4.51)

-0.795*
(-4.71)

-0.797*
( -5.94)

-0.780*
( -5.93)

-0.806*
( -5.93)

D4(2005/06) -0.388
(-1.73)

-0.43**
(-1.93)

-0.41**
(-1.83)

-0.170
( -1.09)

-0.168
(-1.13)

-0.179
(-1.14)

-0.223*
(-1.76)

-0.232*
(-1.87)

-0.229*
(-1.79)

D5(2010/11) -0.155
(-0.75)

-0.189
(-0.94)

-0.168
(-0.82)

-0.185
(-1.25)

-0.164
( -1.17)

-0.109
(-1.27)

-0.172
(-1.44)

-0.174
(-1.51)

-0.175
(-1.46)

á+â 0.969 1.01 0.992

MPL 681042 1264832 1011770

MPC 1.62111 1.37562 1.40459

ó 0.9602 0.9842 0.9919
2 ? 0.939 0.943 0.939 0.922 0.930 0.922 0.931 0.936 0.930

Observation 254 254 254 397 397 397 651 651 651

Table 9. Estimation results of production functions for formal manufacturing sectors in India (1988-89 to 2014-15)

® Dummy variable 2014/15' is the reference category; Figures given in parentheses indicate 't' values.         
* and ** indicate statistically significant at 1 percent and 5per cent level respectively.

output with respect to labour and capital inputs employing 
production functions at the aggregate and disaggregate 
levels both in the formal and informal manufacturing 
sectors using NSSO and Central Statistical Organization 
(CSO) data for the periods 1989/90, 1994/95, 2000/01, 

2005/06, 2010/11 and 2014/15.
An analysis of factor productivity measurement is one 

of the important tools in economics which provides us 
insights into the standard of living and quality of life of the 
people in a country. This is closely monitored by 
economists and policymakers for suggesting suitable 
policy measures. An analysis of productivity by industry 
would be helpful in identifying the low-productivity 
factors and determining an appropriate technique and size 
of the desirable organization. This study of empirical 
analysis may be helpful for the policymakers. The main 
findings of this paper can be summarized as follows. The 

results show that the percentage share of manufacturing 
units and employment of agro-based industries are higher 
than that of non-agro based industries in the informal 
manufacturing sector during both the economic reform 
periods. The number of units and employment of agro-
based manufacturing have increased from the pre-reform 
to post-reform period and it indicates that the informal 
agro-based manufacturing industries play an important 
role in providing employment opportunity in the Indian 
economy. 

The partial productivities of Labour, capital, and 
capital intensity have been computed to assess the 
efficiency of individual factor inputs at the aggregate and 
disaggregate levels. The results show that the capital 
intensity of the non-agro-based industries is higher than 
that of agro-based industries. The trends of productivities 
of labour and capital intensity have significantly 
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improved from pre-reform period to post-reform period 
both at the aggregate and disaggregate levels in the formal 
and informal manufacturing sectors. The productivity of 
labour in the non-agro based industries is higher than that 
of the agro-based industries both in the formal and 
informal manufacturing sectors.

The results of CDPF show that the elasticities of 
output with respect to labour and capital are positive and 
these coefficients are statistically significant at 1 per cent 
level at the aggregate and disaggregate levels in the 
formal and informal sectors. The results suggest that the 
formal sector units have produced significantly less value 
of output during the pre-reform period when compared to 
the post-reform period at both the levels. The estimated 
production results indicate that the elasticity of capital is 
found to be higher than that of labour at the aggregate 
level. However, the output elasticity of capital is higher 
than that of labour which implies that the gross value 
added is relatively more responsive to capital input 
employed. The result shows that the agro and non-agro 
based informal manufacturing sector units have produced 
significantly less gross value added during the pre-reform 
period when compared tothe post-reform period.

This study has found that the agro-based formal and 
informal manufacturing units suffered from decreasing 
returns to scale. The results of CESPF suggest that 
elasticities of output with respect to labour and capital is 
more than unity in the Indian informal manufacturing 
sector and CESPF is the appropriate form of the 
production function. The results show that the marginal 
productivity of labour is high in the non-agro based 
industries of both formal and informal manufacturing 
sectors. The present study finds that the computed sum of 
elasticities of labour and capital is found to be less than 
unity in the agro-based formal and informal 
manufacturing industries, which imply that the agro-
based informal manufacturing units are subject to 
decreasing returns to scale. This indicates that these 
manufacturing units employed the factors of capital and 
labour inputs beyond the optimum scale of production. 
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ABSTRACT
Renewable energy (RE) technologies are clean sources of energy that have a much lower environmental impact than conventional 
energy technologies. Growing scarcity of non-renewable resources and consequent increasing cost and inaccessibility of 
conventional energy technologies at various remote locations have paved the way to renewable energy technologies. In this context, 
the present study was undertaken to analyze the extent of adoption of renewable energy technologies and impacts of renewable 
energy technologies in selected tribal villages of Gujarat state (India). The benefits accrued by the rural households and constraints 
faced by them have been aptly assessed in the paper. The study finds that there is high demand for renewable energy technology 
based devices such as Solar Lantern, Glass Roof Tiles, Side fed Biomass Cook Stove and Biogas Plant in survey areas. However, 
inadequate supply, lack of sufficient service points, unavailability of spare parts/accessories of these devices in the local market, 
sometime delay in repairing of the devices, long procedure in getting the damaged devices repaired have resulted in lower adoption 
rate in these areas. There is also a need of improving some technologies such as solar dryer and solar cooker so as to improve the 
adoption rate. Efforts should also be made by Government, NGOs, and related organization to increase awareness among the 
people to use renewable energy devices. 
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INTRODUCTION
Rising world fuel prices, the growing demand for 

energy and concerns about global warming are the key 
1factors driving the increasing interest in renewable  

energy sources (Rosegrant et al., 2006). The shifting to 
renewable energy can help us meet the dual goals of 
reducing greenhouse gas emissions, thereby limiting 
future extreme weather and climate impacts, and ensuring 
reliable, timely, and cost-efficient delivery of energy. 
Investing in renewable energy can have significant 
dividends for our energy security (Ellabban et al., 2014). 

Therefore, there is considerable interest within the 
international community in the socio-economic 
implications of moving society towards the more 
widespread use of renewable energy resources. 
Renewable energy replaces conventional fuels in four 
distinct areas: electricity generation, hot water/space 
heating, motor fuels, and rural (off-grid) energy services 
(REN21, 2010). Harnessing clean and green sources of 
energy on a large scale in the country is a necessity to 
ensure sustainable economic development without 
seriously damaging the environment while also 

*This is a part of research report undertaken by SPRERI, VVN with support of DST, Ministry of Science and Technology, Government of India, New 
Delhi and was carried out by Agro-Economic Research Centre (Ministry of Agriculture and Farmers Welfare, Govt. of India), Sardar Patel University 
Vallabh Vidyanagar, Anand, Gujarat
1Renewable energy is generally defined as energy that comes from resources which are naturally replenished on a human timescale such as sunlight, 
wind, rain, tides, waves and geothermal heat (Ellabban et al., 2014).
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addressing the need for energy security (SPRERI, 2014). 
Renewable energy markets– electricity, heating, and 

transportation have been growing sharply over the last 
five years. The deployment of established technologies, 
such as hydro, as well as newer technologies such as wind 
and solar photovoltaic, has risen quickly, which has 
increased confidence in the technologies, reduced costs 
and opened up new opportunities. It is estimated that 
global electricity generation from renewable energy 
sources is expected to grow by 2.7 times between 2010 
and 2035 (Ellabban et al., 2014). Renewable energy 
resources are innovative options for electricity generation 
and their potential is enormous as they can, in principle, 
meet the world's energy demand many times over. 
Renewable energy supplies around 19 percent of global 
final energy consumption counting traditional biomass, 
large hydropower, and “new” renewables (small hydro, 
modern biomass, wind, solar, geothermal, and biofuels) 
Status of RE in India

India has a vast availability of renewable energy 
resources, and it has one of the largest programs in the 
world for deploying renewable energy products and 
systems. The role of new and renewable energy has been 
assuming increasing significance in recent times in India 
with the growing concern for the country's energy 
security. Energy self-sufficiency was identified as the 
major driver for new and renewable energy in the country 
in the wake of the two oil shocks of the 1970s. The country 
has experienced the sudden increase in the price of oil, 
uncertainties associated with its supply and the adverse 
impact on the balance of payments position 
(http://www.mnre.gov.in). Therefore, the government 
had established Commission for Additional Sources of 
Energy in the Department of Science and Technology in 
March 1981 with the responsibility of formulating 
policies and their implementation, programmes for 
development of new and renewable energy apart from 
coordinating and intensifying R&D in the sector. India 
was the first country in the world to set up a Ministry of 

5Non-conventional Energy Resources , in the early 1980s. 
The renewable energy sources in India are wind 

energy; solar energy; biomass, and small hydro. The 
power generation from renewable sources is on the rise in 
India, with the share of RE in the country's total energy 
mix rising from 7.8 percent in FY 2008 to 12.3 percent in 
FY 2013. India's renewable installed capacity has reached 
35.49 GW, as of February 29, 2015. The Cumulative grid-
tied wind power capacity has reached 22644 MW's, while 
solar grid-tied power capacity has reached 3382 MW's. 
Also during the month of February 2015, wind power, 
contributed the largest share of new installed power 
capacity, while small hydropower ranked in a close 
second. How India develops will have widespread 
implications for global energy markets. India has the 

fifth-largest power generation portfolio worldwide. The 
thcountry transitioned from being the world's 7 largest 

energy consumer in 2000 to the fourth-largest one within 
a decade. This rapid growth of power capacity and a 
subsequent rise in demand can be attributed to several 
factors, such as economic growth and increasing 
prosperity; growing rate of urbanization; rising per capita 
energy consumption; widening access to energy in the 
country. Thus, there is an emerging energy supply-
demand imbalance.

Sardar Patel Renewable Energy Research Institute 
(SPRERI) continues its research and development in 
renewable energy technologies. Many renewable energy 
devices and systems developed at SPRERI are now 
manufactured by selected industries for meeting 
requirements of the end users. The Institute continued 
working actively in five selected tribal villages of Chhota 
Udaipur (Vadodara) and Dahod districts for the fifth 
consecutive year. Therefore, it is important to study the 
impact of introducing useful renewable energy 
technologies on the socio-economic life of the 
communities.  
DATA  AND METHODOLOGY 

The study is based on the primary data collected from 
the two selected tribal districts in Gujarat, where RE 
devices were set up by the agency (SPRERI), i.e. Dahod 

3and Vadodara/Chhota Udaipur . There were two villages 
(SimalFaliya, Raysingpura/Oliamba) from Chhota 
Udaipur taluka of Chhota Udaipur/Vadodara district and 
total three villages from Dahod district [i.e. two villages 
(Chilakota, Chaidiya) from Limkheda taluka and one 
village (Dageria) from Zalod taluka] covered under the 
scheme. The study covered the total ten RE devices, viz.  
(a) Improved Biomass Cook Stove – Ceramic liner, (b) 
Improved Biomass Cook Stove – Air Insulated- Top 
feeding, (c) Improved Biomass Cook Stove – Air 
Insulated - Side feeding, (d) Solar Light LED, (e) Solar 
Light CFL, (f) Solar Light HLS, (g) Biogas Plant, (h) 
Solar Cooker, (i) Solar Dryer, (j) Glass Roof Tiles.

The village-wise RE devices-wise list of beneficiary 
was obtained from the SPRERI. As per the proportion of 
RE devices set up on subsidy rate in the respective village, 
the 20 percent of total beneficiary households for selected 
RE device in that village were drawn as a sample selected 
beneficiary households for the study. The data were 
collected on 166 RE devices from the selected 105 
beneficiary households from these five villages (Table 1). 
In order to get some idea about demand and feedback on 
these RE devices from non-users, the data were collected 
from 42 non-beneficiary households (25 percent of the 
total number of beneficiary units) from same villages.  
Besides formal survey through filling up of schedules, 
informal group discussions with beneficiaries and non-
beneficiaries were also held. The conscious efforts have 

3 thChhota Udaipur district (also known as ChhotaUdepur district) is the 28 district of Gujarat which was carved out of the Vadodara district on January 
26, 2013.

17

Kalamkar et al.: Socio-Economic impact analysis of introduction of renewable energy technologies



also been made to get the views of women and non-
beneficiary households. The required data have been 
collected by canvassing a pre-designed and pre-tested 
schedule during the period from January to February 
2015. The due care was taken in selecting beneficiary 

4households in order to avoid the effect of one device  on 
other.  The simple tabular analysis was carried out to 
know the change in various parameters related to 
livelihood in the selected villages. 
RESULTS AND DISCUSSIONS
Socio-Economic Profile of Selected Households

The SPRERI targeted to provide benefits of 
renewable energy (RE) technologies to underprivileged 
rural people in selected two districts of Gujarat (Dahod 
and Chhota Udaipur) on the pilot basis. The 147 sample 
households were interviewed from five study villages 
which are scattered in nature and non-remote. The major 
RE devices that SPRERI had provided to tribal 
households were solar light, biomass cook stove, glass 
roof tiles, biogas plant, solar cooker and solar dryer. Out 
of 887 RE devices set up in five villages of two districts 
(Dahod and Chhota Udaipur), about 31 percent were solar 
light, 26.4 percent were ceramic liner biomass cook stove, 
23 percent were air insulated biomass cook stove, 9.8 
percent were glass roof tiles and only 5 percent were 
biogas plant. 

Occupation, literacy and caste structure 
The sample consisted of the beneficiary (105 HHs) 

and non-beneficiary households (42 HHs). The 71.4 
percent of total sample households were beneficiary 
households and remaining 28.6 percent were non-
beneficiary households. The average age of head of a 
beneficiary household was 45.4 years while that of non-
beneficiary households was 41.3 years (Table 2). About 
93.3 percent of heads of beneficiary households and 100 
percent heads of non-beneficiary households were male. 
The majority of both beneficiary (94.3 percent) and non-
beneficiary households (100 percent) had agriculture as 
their main occupation, while dairy was identified as the 
subsidiary occupation in both groups. The education of 
heads of beneficiary households and non-beneficiary 
households were 7.2, and 5.2 years respectively. Thus, 
beneficiary household heads were relatively younger and 
more educated than non-beneficiary heads. 

The caste composition of our sample beneficiaries 
revealed that the proportion of ST population was the 
highest among the sample selected households, i.e. 96.2 
percent for beneficiary HHs and 83.3 percent for non-
beneficiary HHs, while remaining population belongs to 
SC category (3.8 and 16.7 percent respectively). The 
proportion of BPL HHs was more among non-
beneficiaries (50.0 percent) compared to beneficiaries 
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Biomass Cook Stove – Ceramic 14 0 14 10 11 12 33 47 13+29=

Biomass Cook Stove – Air 2 3 5 3 0 8 11 16

Biomass Cook Stove – Air 4 2 6 9 0 10 19 25

Solar Light LED 3 0 3 2 1 5 8 11

Solar Light CFL 8 2 10 7 0 12 19 29

Solar Light HLS 8 2 10 0 0 5 5 15

Biogas Plant 1 1 2 1 1 5 7 9

Solar Cooker 0 0 0 0 0 3 3 4

Solar Dryer 0 0 0 0 0 2 2 2

Glass Roof Tiles 0 0 0 3 0 5 8 8

Total 40 11 51 35 13 68 115 166 42

Table 1. Distribution of sample households according to devices used

Source: Field survey data.

4The beneficiary households had used more than one RE devices. In order to avoid the effect of one RE device on other, due care was taken while 
selecting beneficiary households for particular RE device. The sample for three types of cook stove was selected separately as well as cook stove and 
biogas were kept different.  The same procedure was followed for Solar light and glass roof tiles.
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Particulars Beneficiary 
HHs

Non-Beneficiary 
HHs

Age of Head of households (year) 45.43 41.29

Head of household (Percent ) Male (Percent) 93.33 100.00

Female (Percent) 6.67 0.00

Main occupation (Percent to total HHs) Crop farming 94.29 100.00

Dairy 0.95 0.00

Service 2.86 0.00

Farm labour 0.95 0.00

Others 0.95 0.00

Subsidiary Occupation (Percent to total HHs) Crop farming 6.74 0.00

Dairy 48.31 48.48

Service 10.11 0.00

Farm labour 32.58 48.48

Others 2.25 3.03

Farming experience (year) 20.60 20.07

Education (year of schooling) 7.24 5.21

Caste Category (Percent to total HHs) SC 3.81 16.67

ST 96.19 83.33

OBC/ Others 0.00 0.00

Have Ration card (Percent to total HHs) Yes 99.05 97.62

APL 0.95 2.38

BPL 58.10 47.62

AAY 40.95 50.00

Have saving accounts (Percent of total HHs) 88.57 73.81

Bank 11.43 26.19

Post office 83.81 71.43

Cooperative society 3.81 2.38

Toilet at home (Percent of total HHs) 50.48 28.57

LPG at home (Percent of total HHs) 15.24 4.76

GEB grid at home (Percent of total HHs) 95.24 90.48

Table 2. Socio-economic status of sample households

Source: Field survey data.

(41.0percent). The average family size of a beneficiary 
household was smaller (5.5) than that of non-beneficiary 
households (6.3) (Table 3). Overall, the dependency rate 
(percent non-working members) was found more in case 
of beneficiary households compared to that in non-
beneficiary households.
Livestock holding, production and consumption 
pattern 

The livestock was found the major subsidiary source 
of income and employment for the sample HHs. Since 
agriculture in both districts is the highly risky venture, 
livestock holding provides the main platform for risk 
sharing. The livestock holding by the beneficiary and 
non-beneficiary HHs was mainly consisted of cows and 
buffalos. The average number of cows held by a 
beneficiary and a non-beneficiary HH was 1.85 and 1.10 
respectively. The average number of buffalos held by the 
beneficiary and a non-beneficiary HH was 1.37 and 0.81 
respectively (Table 3). The beneficiary households were 

found to hold more livestock and poultry compared to that 
by non-beneficiary households. The details of production 
and consumption of livestock products by the sample 
households indicate that the average amount of livestock 
products and income generated from them was higher in 
case of beneficiary households compared to non-
beneficiary households.
Land ownership pattern and sources of irrigation

The size of available own area for cultivation for 
beneficiary households and non-beneficiary households 
was 3.43 and 3.13 acres, respectively. The size of 
operational holding for beneficiary households and non-
beneficiary households was 3.54 and 3.21 acres 
respectively (Table 5). It can be noted that the area under 
irrigation for beneficiary households and non-beneficiary 
households was 51.1 and 45.2 percent of the total 
operated area, respectively. There was no farmer from 
large farm holdings size group in our sample. As far as 
different sources of irrigation are concerned, as high as 
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Particulars Beneficiary 
HHs

Non-
Beneficiary Hhs

Family Size (No./hh) 5.52 6.31
Male 2.92 3.38
Female 2.60 2.93
Age (Years)
Male 28.00 26.44
Female 27.39 27.43
Education (Years)
Male 7.26 4.87
Female 4.46 3.42
Working in agriculture (Percent to total no. family 
Male 54.07 54.23
Female 53.48 55.28
Working in other areas (Percent to total no. family 
Male 5.86 4.23
Female 4.03 0.81
Not working (Percent to total no. family members)
Male 40.07 41.55
Female 42.49 43.90

Table 3. Family background of sample households
(Average of all household members)

Source: Field survey data.

Indicators Beneficiary Non-
Beneficiary

Operational holdings
(Acre)

3.54 3.21

Total  area under
irrigation (Acre/hh)

1.81 (51.1) 1.45 (45.2)

Sources of irrigation
(Percent)

Farm pound 0.5 3.3

River 1.6 6.6

Well 63.9 64.8

Tube well 24.5 22.1

Any other 9.5 0.0

Table 5. Holdings and source of irrigation of sample 
household

(Area in acre/HH)

Source: Field survey

Particulars Beneficiary HHs Non-Beneficiary HHs

Local Cross bred Total Local Cross bred Total

Cow 1.83 0.02 1.85 1.05 0.05 1.10

Buffalo 1.35 0.02 1.37 0.81 0.00 0.81

Sheep 0.00 0.00 0.00 0.00 0.00 0.00

Goat (He) 0.29 0.00 0.29 0.00 0.00 0.00

Goat (She) 0.74 0.00 0.74 0.29 0.00 0.29

Poultry 0.50 0.00 0.50 0.00 0.00 0.00

Table 4. Livestock holding of sample household
(No. of livestock/HH)

63.9 percent of total operated area of beneficiary farmers 
was irrigated by open well or dug wells followed by tube 
wells (24.5 percent), usually energized by electricity 
and/or diesel (for details, please see, Kalamkar et al., 
2015). 
Cropping pattern

The GCA per HH of a beneficiary household and 
non-beneficiary household was estimated to be 5.68 
acres and 4.10 acre, respectively. Overall, the per-HH 
area under Kharif and Rabi crops cultivated by a 
beneficiary household was 3.72 acre and 1.90 acres, 
respectively. The per-HH area under Kharif and Rabi 
crops cultivated by a non-beneficiary household was 
2.70 acre and 1.39 acre, respectively. The area under 
summer crops was meager in case of both categories. 
The share of Kharif crop and rabi crop in GCA was 65.49 
percent and 33.45 percent respectively for beneficiary 
households (Table 6). The same for non-beneficiary 
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households was 65.55 percent and 33.57 percent 
respectively. The 51.5 percent of total area under Kharif 
crops of beneficiary households was provided with 
protective irrigation whereas the corresponding figure 
was 55.1 percent for non-beneficiary households, which 
implies that the level of production risk induced by 
rainfall variability was quite high in the study area 
(Kalamkar et al., 2015).
Asset holdings and facilities at home 

The overall asset base and facilities available at home 
of the sample households in ChhotaUdepur and Dahod 
districts indicate that those non-beneficiary households 
were better off than beneficiary households in terms of 
having number houses and cattle sheds. However, 
beneficiary households had the better position in terms of 
having two wheeler and four wheeler, tractors and other 
agricultural implements and infrastructures. About 92.4 
percent  beneficiary households had houses 
(kuchha/pucca) against 95.2 percent of non-beneficiary 
households.  The number of kuccha houses was slightly 
more in case of non-beneficiary households, whereas the 
number of pucca houses was more in case of beneficiary 
households. About 11.4 percent beneficiary households 
had pucca houses against 9.5 percent of non-beneficiary 



households. On an average, a beneficiary household (HH) 
had 0.38 number of TV connection and 0.03 number of 
Local Cable connection. The beneficiary households had 
used 4.6 number of cylinders per annum for which they 
had paid `434. On the other hand, the non-beneficiary 
households had used 3.0 number of cylinders per annum 
for which they paid `427. Almost every beneficiary 
household had mobile phones, whereas the corresponding 
figure was about 69 percent for non-beneficiary 
households (for details, please see, Kalamkar et al., 
2015).
Sources of borrowings 

The details on borrowing by the sample HHs 
indicate that the about 23 percent beneficiary HHs and 
about 17 percent non-beneficiary households had taken 
the loan. Beneficiary hh had succeeded to avail more 
credit compared to non-beneficiary HHs. A beneficiary 
HH had availed `9062 of credit loans from various 
commercial banks and cooperatives as against of 
`48857 of institutional loans by a beneficiary HH. 
Borrowings from informal sources such as landlord, 
employers and traders-cum-money lenders which are 
generally very costly were not found to prevail in study 

areas. As far as the purpose of borrowing is concerned, 
crop cultivation, tractor purchase, land reclamation and 
purchase of agricultural implements and livestock were 
the major purposes for which loans were taken. The 
average rate of interest paid was found slightly higher 
for beneficiary households (6.6 percent) compared to 
non-beneficiary households (5.1 percent) (Kalamkar et 
al., 2015).
Consumption pattern 

The per-household consumption of food and non-
food items by the beneficiaries and non-beneficiaries 
were found to be reasonable in the study areas. The 
beneficiaries had enjoyed better status with regard to 
consumption of different food and non-food items over 
non-beneficiary households. They had spent more on 
most items compared to that by non-beneficiary HHs. 
Among different kinds of food items consumed by 
beneficiary households, the major proportion of 
expenditure was on rice, wheat, maize, tur, cotton and 
groundnut oils, milk and ghee for both categories of 
households. Beneficiaries were found to spend more on 
rice (`453.9 per month) compared to non-beneficiaries 
(`386.4 per month). The amount spent on loan repayment 
was `17651.0 per annum by a beneficiary household 
against `9532.1 by a non-beneficiary household 
(Kalamkar et al., 2015).
Nature and causes of migration

Non-beneficiary households were more affected on 
migration front. Some members of about 42.9 percent of 
non-beneficiary HHs as against 18.1 percent of 
beneficiary HHs had migrated out to get wage 
employment and income. Out of households having 
migrated members, about 83.3 percent of non-beneficiary 
HHs as against 73.37 percent of beneficiary HHs had 
some members migrated out every year. About 16.7 
percent of non-beneficiary HHs and 26.3 percent of 
beneficiary HHs had migrated out during bad monsoon 
years. The duration of migration was much higher for 
non-beneficiary households (129.7 days) compared to 85 
days for beneficiary households. However, the non-
beneficiary migrants earned better wages (`245.5 by 
males and `242.5 by females) than beneficiary migrants 
(` 235.5 by males and ̀ 234.4 by females). The majority of 
migrant workers were engaged in labour-intensive works. 
As far as causes of migration are concerned, it was 
observed that majority of sample migrant households had 
to migrate out for earning wages since they were not 
economically sound (Table 7). About 84.2 percent of 
beneficiary households cited the motive to earn wages as 
a major cause of migration, whereas about 55.6 percent of 
non-beneficiary households cited that their family had to 
migrate out since they were not economically sound.
Cost and Subsidy on Renewable Energy Devices

It can be seen from the Table 8 that all the beneficiary 
households were using the renewable cost by the 
SPRERI. The maximum numbers of RE devices set up 
among these households were improved biomass cool 

Crops Percent to GCA

Beneficiary
hh

Non-
Beneficiary

hh

Kharif season 65.55 65.85

Maize 26.54 33.41

Paddy 17.40 14.63

Soyabean 5.80 0.00

Cotton 7.91 6.10

Tur 4.22 6.59

Udad 1.23 3.17

Groundnut 1.23 1.71

Vegetables 1.23 0.24

Rabi Season 33.57 33.90

Maize 10.54 18.05

Wheat 14.76 12.20

Jowar 0.18 0.49

Gram 7.56 2.93

Vegetable 0.53 0.24

Summer Season 0.88 0.24

Maize 0.35 0.00

Groundnut 0.00 0.24

Watermelon 0.53 0.00

Gross cropped area 100.0 100.0

Cropping intensity (Percent) 160.00 127.80

Table 6. Cropping pattern of selected households

Source: Field survey.
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Particulars No. of unit Cost per unit (`)

Total Units/
HH

Amount 
paid

SPRERI 
paid

Total 
cost

Biomass cook stove- Ceramic liner (BCS-CL) 47 0.45 200 800 1000
Biomass cook stove- Air insulated -Top feeding (BCS-AITF) 16 0.15 200 900 1100
Biomass cook stove- Air insulated -Side feeding (BCS-AISF) 25 0.24 200 1110 1310
Solar light LED (SL-LED) 11 0.1 1000 3095 4095
Solar  light CFL (SL-CFL) 32 0.3 1000 3095 4095
Solar  light HLS (SL-HLS) 16 0.15 1000 2675 3675
Biogas Plant (BIOP) 10 0.1 3500 19000 22500
Solar Cooker (SCOOK) 5 0.05 750 1450 2200
Solar Dryer (SDRY) 2 0.02 100 1300 1400
Glass Roof Tiles (CRT) 11 0.1 50 390 440

Table 8. Renewable technologies used by beneficiary households

*All devices were provided by SPRERI

Reason Beneficiary Non-
Beneficiary

To earn wages 84.2 16.7
Economically not sound 21.1 55.6
Less land 10.5 11.1
Free of agriculture work 5.3 22.2
Drought 0.0 5.6
Heavy loan amount 0.0 5.6

Table 7. Causes of migration

Source: Field survey.

stove-ceramic liner, followed by solar light CFL and 
improved biomass cook stove-air insulated-side feeding. 
Solar dryer was the least preferred in selected study area. 

8The RE devices were set up at very high subsidized rate  
by the SEPERI. The amount paid by the beneficiary 
households after subsidy amount was ranging from 15 to 
20 percent in case of cook stove, 24 to 27 percent in case 
of solar light, around 16 percent in case of biogas, 11 
percent in glass roof tiles and about 7 percent in case of 
solar dryer. The SPRERI personnel was the major source 
of information about these RE technologies, followed by 
village level workers, fellow farmers as well as 
information received/collected by him on his own. It was 
very strange to note here that no other agency (viz., 
Newspaper, TV/Radio as well as NGOs) working in study 
area had extension/renewable technology dissemination 
programme. Most of the village workers identified by the 
implementing distributing agency were the first user of 
the RE devices.
Improved biomass cook stove and domestic chulha

It was observed that almost all the selected 
households are using improved Biomass Cook Stove and 
preferred same due to its mobility (Table 9). However, in 
case of improved BCS Top Feeding, most of the 
households reported that it is very tedious/cumbersome to 

cook rotla (jowar thick chapatti/bhakri) on top feeding 
cook stove as every time one needs to remove the frying 
pan. Thus, these households are still using domestic 
chulha for the purpose of rotla making and hot water 
purpose whereas BCS-TF is mostly used for the 
preparation of tea, rice, sabji, dal, etc.

The cooking time requirement during the day, as well 
as night time, was found less in case of BCS than domestic 
chulha. The saved time was used on the field. The 
expenditure on health was found relatively similar in both 
the cases. The beneficiary households were asked about 
their willingness to pay for BCS, and it was observed that 
they are willing to pay around `350 per unit. It was 
observed that some of the households were not using the 
cook stove, mainly BCS-CL (2.1percent HHs) and BCS-
AITF (6.3 percent HHs). These instruments were not used 
for about 3 months. The reason towards same was 
mentioned that these households' requirement was less 
and thus they did not use it regularly. The use of the BCS 
also depends on the training and maintenance provided by 
the agency. It can be seen from the Table 10 that training 
was provided by the agency and maintenance back up was 
also provided as and when required. No equipment was 
transferred to other person and all were in use with 
selected households. 
Solar light

In order to have the impact of solar light on the 
various aspect of life, it is important to have details on 
house of beneficiaries. It can be seen from the Table 11 
that the selected houses were of mixed in nature, i.e. 
compact and spacious. The average number of rooms in 
selected households was around two having maximum 
windows as well as the direction of the house towards 
east-west. The adequate ventilation in the house was 
observed in case of 49 percent houses. More than 40 
percent houses of solar light beneficiary households were 

8In order to have sense of usefulness and care attitude towards the use of these RE devices, the nominal amount was charged to the beneficiary 
households. The amount generated from the collection on account of beneficiary payment was kept aside and was used by SPREI towards repair and 
maintenance of these RE devices. 
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Particulars Units Domestic chulha BCS - CL BCS-AI-TF BCS-AI-SF

n =861 n2=47 n3=16 n4=25

Use of present stove Percent of total HHs 100.00 97.87 93.75 100.00

Place of 
kitchen

Inside Percent of total HHs

Outside

Place of 
stove

Inside Percent of total HHs

Outside

Both

Mobility of 
stove

Movable Percent of total HHs

Fixed

98.84 95.74 68.75 36.00

1.16 4.26 31.25 64.00

94.19 14.89 43.75 12.00

5.81 80.85 56.25 88.00

0.00 4.26 0.00 0.00

15.12 100.00 100.00 100.00

84.88 0.00 0.00 0.00

Height of stove mm 150.63 330.00 325.00 325.00

Weight of stove Kg 10.38 14.50 8.00 8.50

Stove used for Rotla making Percent of total HHs 100.00 80.85 68.75 84.00

Tea/Sabji/Rice/Dal 87.21 97.87 100.00 96.00

The requirement of fuel for 
cooking (Approx.)

Kg/week

Wood 24.54 13.72 12.31 16.40

Agri. Waste 11.69 7.07 6.77 7.71

Dung cake 11.94 8.06 6.30 10.30

Kerosene Lit/week 2.01 1.08 1.14 0.81

Any other Kg/week 0.00 0.00 0.00 0.00

Costing of fuel –cooking: Wood `/week 265.16 140.39 75.94 185.52

Agri. Waste 56.69 34.70 14.70 41.90

Dung cake 128.60 89.03 26.87 104.00

Kerosene 42.69 18.76 17.85 14.15

Time in collection of fuel material

Wood Man days/Year 13.33 11.78 10.66 11.46

Wood hr/day 4.22 4.31 4.37 4.72

Agricultural Waste 2.12 1.47 2.75 1.58

Dung cake 0.83 0.45 2.20 0.49

Cooking time required: Daytime Hours 1.83 1.21 1.06 1.33

Night time 1.72 1.08 1.03 1.15

Expenditure on health `/month 543.66 218.18 275.00 118.75

Willing to pay for stove `/HH

With subsidy 0.00 200.00 200.00 200.00

Without subsidy 0.00 342.31 343.75 345.00

Working hrs on field Hours 4.25 4.07 3.41 3.79

Income from field (`/year) 21198 20574 20044 21200

Income from wages 8357 9214 6791 9408

Other business with saved time hr 0.00 0.00 0.00 0.00

Increase in study hrs of children hr 0.00 0.00 0.00 0.00

Table 9. Comparison of types of biomass cookstoves and domestic chulha
(Percentof HHs availing devices)

* Estimated costing of fuel for cooking ( /week); Approx-approximately.`

with Mangalore roof whereas around 25 percent 
households were with desi roof.  About half of the 
selected households had good ventilation, however, 
during the rainy and cloudy days, they had made some 
arrangements to reduce the darkness. The use of solar 
light followed by kerosene and GEB electricity were the 

prominent source to reduce darkness in the house. After 
the availability of solar light, it has been used heavily to 
reduce the darkness in the house. Thus, it must have 
saved the expenditure on kerosene.

The details on the use of solar light by selected 
beneficiary households presented in Table 12 indicate 
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Particulars BCS-CL 
(n=47)

BCS-AITF 
(n=16)

BCS-AISF 
(n=25)

Training/Instructions provided by agency at the time delivery (Yes) 87.23 93.75 88.00
Maintenance backup provided as and when required (Yes) 46.81 75.00 52.00
Transfer of equipment (Yes) 0.00 0.00 0.00

Used by beneficiary (Yes) 100.0 100.0 100.0

Table 10. Training, maintenance, and transfer of improved biomass cook stove
(Percentof total HH)

Source: Field survey.

Particulars Solar Light (n=55)

Types of house a) Compact 49.09

b) Spacious 50.91

Average no. of room in house 2.38

Location of window a) East-West 54.55

b) South-North 45.45

Average no. of window (Number) 1.78

Type of roof (percent to total hh) a) Desi 25.45

b) Mangalore 40.00

c) Asbestos 21.82

d) Tin/ Terrace 12.73

Direction of house (percent to total hh) a) East-West 76.36

b) South-North 23.64

Ventilation (percent to total hh) a) Adequate 49.09

b) Inadequate 50.91

Average height of roof (feet) 16.76

Arrangement of minimizing darkness (multiple responses) (i) Kerosene light 80.00

(ii) Electric light 80.00

(iii) Removal of tile/cowelu 1.82

(iv) Use of glass roof tile 27.27

(v) Solar light 100.00

Table 11. Details on houses of beneficiary of Solar Light
(Percent to total HH)

Particulars Unit LED CFL HLS

Presently using solar light: Percent of HHs 90.91 89.66 100.00

Everyday recharge Hrs/day

(i) By solar recharge system 5.55 5.31 5.43

(ii) By electric supply 0.00 2.67 1.00

Recharge Percent of HHs

(i) Everyday 90.00 86.21 93.33
(ii) Alternative day 10.00 3.45 6.67

If problem repaired solar light by self Percent of HHs 36.36 15.38 0.00
Training provided by agency Percent of HHs 100.00 68.97 100.00

Maintenance back up provided Percent of HHs 63.64 48.28 66.67

Transfer of equipment to others Percent of HHs 0.00 0.00 0.00

Self-use 100.00 100.00 100.00

Table 12. Use of solar light by sample households

Source: Field survey data.
Notes: HLS: Home light system; LED: Light emitting diode; CFL: Compact fluorescent lamp
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Particulars Unit Before 
solar light

After solar light

LED CFL HLS

Power supply used in 24 hrs Hrs/day/HH
a) Electric supply grid 3.98 3.68 2.92 3.20
b) Kerosene 2.05 1.83 1.10 1.00
c) Any other-solar 0.00 4.09 4.63 4.71
Kerosene use Lit/month 3.79 1.33 0.78 1.38

Kerosene cost Rs/month 56.81 44.15 35.40 29.25
Electricity bill 288.75 252.73 228.52 229.33

Cost of repair/replace 42.86 40.00 35.71 13.33

Study hours for children Hrs/HHs 0.86 0.95 1.35 2.00

Total working hrs on field 4.54 5.12 4.44 4.35

Use of light: Hrs/day
Studying 0.00 0.43 0.84 0.80
House lights 0.00 1.39 1.56 1.85

Cooking 0.00 0.95 0.62 1.02
Travelling/outside work: 0.00 0.00 0.09 0.03
Agriculture field 0.00 1.32 1.46 1.00

Handicraft work 0.00 0.00 0.07 0.00
Income from field `year 23536 24455 23448 23933
Willing  to pay for solar light: With subsidy `HHs 0.00 1000.00 1000.00 1000.00

Without subsidy 0.00 1475.00 1354.55 1611.11

Table 13.  Impact of use of Solar light on selected aspects  

Source: Field survey data.
HLS: Home light system; LED: Light emitting diode; CFL: Compact fluorescent lamp.

that except one each in LED and CFL, all other LED and 
CFL, as well as HLS units, were in use at the time of the 
survey. All the solar light units were charged for about 6 
hours by solar recharge system, whereas supportive 
recharge was also provided by electric supply to some 
CFL and HLS units to the extent of 2.67 and 1.0 hour 
respectively. More than 86 percent of beneficiary 
households had done recharge every day. About 90.0 
percent beneficiary households LED and 93.3 percent 
beneficiary households of HLS had to recharge their solar 
light every day. About 36 percent and 16 percent 
beneficiary households of LED and CFL respectively 
mentioned that they themselves repaired the units, as and 
when they had faced problem in same. About 48 percent 
CFL users, more than 63 percent LED and HLS users 
recorded that agency had provided them maintenance 
backup. No unit of solar light was transferred and all were 
with the beneficiary household.

The impact of the use of solar light on selected 
aspects is presented in Table 13. It can be seen from the 
table that before solar light situation, selected beneficiary 
households were used to have light for about 6 hours in a 
day, mostly through GEB electric supply and through use 
of kerosene. Whereas after use of solar light, total light 
hours had increased to around 8 hours and the major 
source was solar light, supported by GEB supply and also 

use of kerosene. However, the significant decline in 
use/consumption of kerosene has been noticed, that is, 
from around 3.8 liters per month to around 0.8-1.0 lit per 
month. Thus, expenditure on kerosene has reduced by 
about two third of cost incurred earlier. The impact could 
be also seen in the total electricity bill, which was 
declined from `289 per month to less than `252 per 
month. The increase in studying hours of their children 
was another positive feature of the use of solar light.  HLS 
system was the first choice of children for studying 
followed by CFL, whereas households having LED 
experienced relatively less studying hours.  In case of 
total working hours on the field, it was observed that there 
was the increase in numbers of working hours on the field 
after having availability of solar light with the beneficiary 
household. During the night hours, beneficiary 
households had used the solar light on the field to 
complete some works. On the response to the willingness 
to pay, beneficiary households opined that they would pay 
around `350-600.00 extra than the subsidy amount paid 
by them to the agency. Thus, despite having numbers of 
benefits from the solar lights, the willingness to pay 
amount seems to be lower.
Glass roof tiles

The details on houses of the beneficiary household of 
glass roof tiles are presented in Table 14 with average two 
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Particulars Unit Glass roof tiles (n=8)

No. of Tiles used Only One tile Percent of HHs 50.00

Two tiles 50.00

Faced any problem in using/handling (No) Percent of HHs 100.00

Training provided by agency (Yes) Per HHs 100.00

Maintenance back up provided (Yes) Per HHs 100.00

Transfer of roof tiles/ Used by beneficiary

Self-use Per HHs 100.00

Willing to pay for glass roof tile: `/unit
With subsidy for one tile 50

With subsidy for two tiles 100

Without subsidy for one tile 103

Without subsidy for two tiles 150

Table 15. Details of glass roof tile used

Source: Field Survey Data

Particulars Unit Before glass roof tiles After glass roof tile

The power supply used in 24 hrs Hrs.
a) Electric supply grid 4.00 2.88

b) Kerosene (hr) 2.29 0.67

Kerosene use l/month 3.00 1.00

Kerosene cost `/month 45.00 15.00

Electricity bill ( /month)` 253.75 203.75

Cost of repair/replace 0.00 0.00

Study hours for children hr 0.50 0.50

Table 16. Impact of glass roof tiles 

Particulars Glass roof 
tiles (n=8)

Types of house a) Compact 25.00

b) Spacious 75.00

Average no. of room in house 2.13

Location of window: a) East-West 62.50

b) South-North 37.50

Average no. of window (Number) 1.50

Type of roof (percent to total hh) a) Desi 25.00

b) Mangalore 75.00

Direction of house (percent to total hh) a) East-West 62.50

b) South-North 37.50

Ventilation (percent to total hh) a) Adequate 75.00

b) Inadequate 25.00

Average height of roof (feet) 15.75

Arrangement of minimizing darkness (multiple responses) 
(percent to total hh)

(i) Kerosene light 87.50

(ii) Electric light 87.50

(iii) Removal of tile/cowelu 12.50

(iv) Use of glass roof tile 100.00

(v) Solar light 50.00

Table 14. Details on houses of beneficiary of glass roof tiles 
(Percent to total HH)

Source: Field Survey Data
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Particular Units Biogas plant (n=9)

Biogas plant area (size) in meter In meter 3.5*3.5

Biogas plant capacity 3m 2

Types of Biogas Animal waste 100.00

Human waste 0.00

Water requirement Dung: Water 50:10

Daily Dung feeding Kg/day 22.78

Dung feeding and Slurry handling Minutes 0.35

Required any additional labour (No.) Percent of total 0.00
st ndWho add dung and water (1  & 2 ) in day (multiple responses) Male 77.78

Female 66.67

Children 22.22

Feeding pipe: PVC 100.00

RCC 0.00

Slurry drying area: Small 100.00

Large 0.00

The digested slurry used for: Vermicompost 33.33

FYM 66. 67

If any problem arises, self-repair Yes 11.11

Training provided by agency Yes 100.00

Maintenance back up provided Yes 77.78

Transfer of gas to others from biogas Self-use 100.00

Transferred 0.00

No. of plant not in use (n=1) Percent of total 11.11

If yes, since how many days Days 90

Reason for same Pipe broke 11.11

Continue with biogas 100.00

Willingness to Investment (`) With subsidy 4667

Without subsidy 5000

Present working biogas 88.89

Would like to go to Toilet linked biogas plant 66.67

`

`

Yes

Yes

No 33.33

Table 17. Details of biogas plant and its use

Source: Field survey data.

rooms and adequate ventilation. The average height of the 
house was about 16 feet and 75 percent houses were with 
Mangalore roof whereas 25 percent households were with 
desi roof. In order to reduce the darkness in-house, 
besides the use of glass roof tiles, use of kerosene and grid 
electric supply were the prominent sources. The details on 
glass roof tiles used indicated that half of the beneficiary 
households had used one tile whereas remaining had used 
two tiles (Table 15) and no one had faced any problem. 
Training and maintenance facility was provided by the 
agency and all the units were with beneficiary 
households. The selected beneficiary households 
mentioned that they are willing to pay ̀ 50 for one tile and 
`100 for two tiles with subsidy and `103 for one tile and 
`150 for two tiles without any subsidy. 

The details on the impact of glass roof tiles on various 

parameters are presented in Table 16. It can be seen from 
the table that before glass roof tiles, total light hours in 
beneficiary households due to use of GEB supply and use 
of kerosene were found around 6.3 hours, which had 
reduced to around 3.5 hours after use of glass roof tiles. 
Due to the reduction in consumption of kerosene, the 
expenditure on same had reduced to one-third of earlier 
one, that is, from ̀ 45/month to ̀ 15/month.
Biogas plant

The constructed family size solid state modified 
deenbandu biogas plant of 2 cum gas capacity and cattle 
dung based units. The feeding pipe was of PVC with small 
slurry dragging area. The water and dung requirement 
ratio suggested to be used was as 5 parts of dung and 2 part 
of water. Every day around 23 kg dung was used for 
charging biogas, thus the requirement of 9-10 liters of 
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Particular Time spent (hrs/day)

Before  
biogas

After 
biogas

Cooking time 1.58 0.88

Time for field work 2.35 2.93

Study hours of the children 1.00 1.00

Table 18. Effects of biogas use on time spent by 
households

Source: Field survey data.

water for same (Table 17). The selected biogas 
beneficiary households had fed the dung every day by 
spending about half an hour and thus no requirement of 
additional labour was mentioned by the beneficiary 
households. The dung-feeding in biogas plant by 
sometime by the male, female and even children of these 
households as per their availability and engagements.The 
digested slurry was used mainly for FYM purpose, as well 
as for making vermicompost. The use of digested slurry 
for FYM was preferred most because of the fact that 
digested slurry has no seed of weed or any unwanted crop 
and thus results in no problem of weeds after use of FYM 
of slurry made. The less expenditure on control of weeds 
thus benefits the beneficiary households during crop 
cultivation. 

The agency had provided the training to all the 
beneficiary households on operation and use of biogas 
plant. Some of the beneficiary households had faced 
problem in operation and they themselves had solved the 
same. One biogas plant was found non-working because 
of pipe was broken and same was informed to the agency 
for maintenance backup. The gas was used by beneficiary 
households for their uses and no one had shared to another 
nearby household. All the households had mentioned that 
they would continue with the present biogas systems and 
their willingness to pay for biogas plant was up to the 
extent of `5000 only. About 67 percent households had 
mentioned that they would like to go to toilet linked 
biogas plant, whereas remaining households mentioned 
that they would not to prefer for same.  The details on the 
effect of biogas use on time spend by selected households 
on cooking, fieldwork and study hours of children are 
presented in Table 18 shows that drastic decline in 
cooking time was noticed after use of biogas, i.e. from 
almost 2 hours to 1 hour/day. Thus, cooking time was 
reduced by half because of biogas use. The time spent on 
the field also increased use which may be due to time 
saved in cooking. Surprisingly, no change was noticed in 
case of study hours of children. 
Solar cooker

The details on the use of solar cooker use by the 
beneficiary households are presented in Table 19. 

Both conventional and solar cooker was used for the 
preparation of rice and dal only mostly on the everyday 
afternoon. The use of conventional cooker was found 
throughout the year, whereas solar cooker was used 

Particulars Unit Convent
-ional 
cooker

Solar 
cooker 
(n=4)

Cooker used for

Rice/Dal Per 
HH

100.00 100.00

Any Other / Sp.Dish 0.00 0.00

Boiling of pulses/other 0.00 50.00

Use of solar cooker: Per 
HHEvery day afternoon 100.00 75.00

Alternative day 0.00 25.00

Weekly 0.00 0.00

Rainy hr/
day

1.75 0.00

Winter 2.25 2.63

Summer 1.50 2.50

Cooking time required

Rainy (hr/day) hr/
day

1.75 0.00

Winter (hr/day) 1.75 2.63

Summer (hr/day) 1.50 2.50

No change in food taste Yes 0.00 0.00

Training provided by agency 100.00

Maintenance back up provided 0.00

Transfer of cooker to other 0.00

Used by beneficiary 100.00

During the rainy season

If problems repair solar cooker Per 
HH

0.00 0.00

Willing to pay solar cooker

With subsidy `/
hr

0.00 750.00

Without subsidy 0.00 812.50

Table 19. Details on use of conventional and solar cooker

Source: Field survey.

Particulars Solar 
dryer 
(n=2)

Capacity of solar 
dryer (kg)

0.5 to 1.0

Use of solar dryer 
(percent of hh):

Drying vegetable 100.00
Any other use 0.00

Frequency of use of 
solar dryer (percent)

Every day afternoon 50.00
Alternative day 50.00
Weekly 0.00

Frequency of use of 
solar dryer hr/day

Rainy 0.25
Winter 1.25
Summer 2.5

Table 20. Details of solar dryers

mainly in winter and summer season. Because during the 
rainy season, non-availability of adequate and high-
intensity sunlight due to cloudy weather results in the non 
use of solar cooker by beneficiary households. The 
cooking time required in the solar cooker was found one 
and half times higher than the conventional cooker. No 
problem was faced by the beneficiary households in use 
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Particulars Unit Solar 
dryer 
(n=2)

Saving in drying time Percent of total HH 100.00

Time  saved (Percent) 50.00
Change in food taste (No) Percent of total HH 100.00

During rainy season use Percent of total HH 0.00

If any problem, self-repair of 
solar dryer

Percent of total HH 0.00

Training provided by agency Percent of total HH 100.00

Maintenance back up 
provided

Percent of total HH 0.00

Transfer of solar dryer to 
others (Yes)

Percent of total HH 0.00

Used by beneficiary Percent of total HH 100.00

Pay for solar dryer `/HH

With subsidy 100.00

Without subsidy 150.00

Table 21. Impact of use of solar dryer on saving of time

of solar cooker. Also, all of them mentioned that no 
change in food taste was realized by them in food cooked 
in the solar cooker. The households opined to pay `813 
per solar cooker as compared to `750 per cooker paid by 
them as subsidy amount for getting the same. The training 
on the use of cooker was provided by the agency and as no 
problem was faced by the users, no maintenance back was 
provided. All the cooker were found to be used by the 
beneficiary households themselves and no one transferred 
to other.
Solar dryer

Another solar unit distributed by the agency was solar 
dryer. The weight of the solar dryer was 0.5 to 1.0 kg and it 
was found that solar dryer was mostly used for drying 
vegetables sometime every day or on an alternative day. It 
was used heavily during summer followed by the winter 
season, while during the rainy season, it was used rarely. 
The use of solar dryer had the impact on saving time in 
drying the vegetables with no change in food taste (Table 
21). The agency had provided training on the use of the 
solar dryer and no one had faced any problem in use of 
same. All solar dryer was used by beneficiary households 
and no one had transferred unit. Without the subsidy, the 
beneficiary households mentioned their willingness to 
pay was ̀ 150/ per unit.
Benefits and Constraints in Use of RE Technology
Improved biomass cook stove

The major advantages and constraints in use of 
improved biomass cookstove set up by the agency 
presented in Table 22 indicates that more than 93 percent 
beneficiary households opined that use of improved 
biomass cookstove helped them in reduction of use of the 
fuelwood followed by reduction in indoor air pollution 
and consumption of kerosene (more than 84percenthh). 

More than 70 percent of households mentioned that due to 
using of improved BCS, not only cooking time has 
reduced but also suffocation in kitchen and female hard 
work had reduced significantly.  The other major benefits 
of improved BCS cited by the beneficiary households 
were the reduction in time of wood collection, better 
cleanliness of kitchen and thus may be better livelihood/ 
better family life. 

Among the major constraints in use of improved 
biomass cook stove, feeding of wood from the top in case 
of top feeding BCS generally disturb the cooking thus 
results in more cooking time or less preference of unit for 
cooking. Also cutting of wood in small pieces which is the 
requirement of top feeding cook stove was major 
constraints faced by beneficiary household. The major 
food items of selected beneficiary households were rotla 
(chapatti) which can be cooked properly on BCS, for 
which they have to use domestic chulha is another 
constraint faced by the beneficiary households. This is 
one of the reasons why beneficiaries wanted more side 
feeding BCS. However, beneficiary HHs faced problem 
in moving the cook whenever necessary due to handles 
are broken in BCS-SF. About 4 percent HHs of side 
feeding BCS raised this issue.
Solar light

About 93 percent households opined that the use of 
solar light has benefited by significant reduction in 
consumption of kerosene, followed by reduction in 
darkness in the house (87.27 percent hh), reduced the 
dependency on GEB (Gujarat Electricity Board) supply 
(about 69.09 percent hh) and also reduced the electricity 
bills (Table 23). With the use of the solar light, house 
indoor pollution due to use of kerosene for lighting has 
reduced (69.09 percent hh), which resulted in better 
lifestyle/livelihood (49.09 percent hh). Besides, reduction 
in cooking hours, reduction in fire incidents and health 
hazards, more time for field work (by using the light on 
the field during night time) are some of the benefits 
experienced by the beneficiary households.   

There were some of the constraints reported during 
the survey time by the beneficiary households in the use of 
solar light. The major constraint experienced by the more 
than 52 percent of the beneficiary household was low 
battery backup, followed by frequent battery problem 
(41.82 percent) and low intensity of LED lights. Besides, 
some of the households have reported that problem in 
charging of the battery, no availability of immediate 
support from the agency as well as no local repair experts 
were some of the problems faced by them. Among the 
suggestions given by the beneficiary households, the 
majority of households opined that requirement of repair 
arrangement at the local level (49.09 percent), followed 
by the need to increase battery backup (43.64percent) is 
the major one.
Glass roof tiles

 The use of glass roof tiles had also brought some 
changes in the lifestyle of the beneficiary households. 
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Benefits and constraints BCS (all)
(n =88)1

BCS-CL
(n =47)2

BCS-TF
(n =16)3

BCS-SF  
(n =25)4

Benefits

Reduce female hard working/drudgery 72.73 72.34 87.50 72.00

Reduce fuel material collection time 67.05 72.34 62.50 64.00

Reduce wood usages 93.18 91.49 100.00 96.00

Reduce inside cooking smoke 67.05 72.34 68.75 60.00

Reduce suffocation in kitchen 75.00 78.72 75.00 72.00

Reduce indoor air pollution 89.77 70.21 87.50 100.00

Reduce use of Kerosene 84.09 70.21 81.25 76.00

Reduce cooking time required 78.41 65.96 68.75 84.00

Better kitchen cleanness 65.91 57.45 68.75 64.00

More time to work on field/home activities 23.86 17.02 18.75 28.00

Saved time used for home/other work 37.50 23.40 37.50 44.00

Reduce expenditure on health/medicine 13.64 8.51 18.75 16.00

Increase study hours for children 7.95 4.26 0.00 8.00

Easiness of use of cooker 28.41 27.66 18.75 36.00

Better lifestyle/livelihood 21.59 19.15 25.00 24.00

Use of dung for other purposes 17.05 19.15 12.50 8.00

Increase income from field 10.23 6.38 0.00 16.00

Increase income from wages 3.41 0.00 0.00 4.00

Constraints

Top feeding- feeding of wood from top disturb the cooking 
which results in more cooking time

21.59 31.91 12.50 0.00

Top feeding- rotla cannot be cooked properly 32.95 42.55 37.50 0.00

Top feeding- cutting of wood in small pieces consume more 
time

44.32 59.57 56.3 0.00

Height of stand for vessel is high 1.14 0.00 0.00 4.00

Handle broken in BCS-SF 1.14 0.00 0.00 4.00

Smoke creates suffocation 1.14 0.00 6.25 0.00

Table 22. Benefits and Constraints in use of biomass cook stove 
(Percent of Hhs)

Source: Field survey.

About 88 percent households had mentioned that use of 
glass roof tiles has reduced the darkness hours in-house 
during daytime which had given them feeling of increase 
in standard in living (Table 24). Not only use of kerosene 
had reduced but also electricity bill got reduced. The only 
beneficiary household has made a suggestion that number 
of tiles should be given to installing in all four corners of 
the house.
Biogas plant

The details on benefits experienced by use of biogas 
plant by beneficiary households are presented in Table 25. 
All beneficiary households had mentioned that biogas 
was found cheaper than LPG, reduction in cooing hours, 
the advantage in the use of biogas slurry for FYM as 
compared to FYM prepared by conventional method and 
reduction in dependence on wood/kerosene. More than 88 
percent households mentioned that it has reduced/saved 
fuelwood collection and preparation time, better use in 
rainy season (as wood and other material got wet) which 
saves cooking time and wood. The other major benefits 

reported by beneficiary households were  reduction in 
blackness of roof and outer side of utensils resulted in 
better lifestyle and livelihood, reduction in weeds and 
thus cost of weeding has reduced and income from 
agriculture has increased, easy to use pressure cooker for 
cooking the rice and dal, time saved in fetching 
wood/kerosene. The biogas beneficiary has faced some 
problems in operation and use of same. It can be seen from 
the Table 30 that about 22 percent households had faced 
the choke-up problem, followed by lack of supply chain 
for components and spare parts in rural locations, 
difficulty in repair and maintenance,  required more space 
to install and in some cases mosquito problem was also 
noted.
Solar cooker

Among the various benefits experienced in use of 
solar cooker by beneficiary households, no wastage due to 
overflow (due to more heat as generally happen in case of 
the conventional cooker) and no smoke were major ones 
opined by all of them (Table 26). More than 75 percent of 
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Benefits/Constraints Solar light
(N=55)

LED
(n =11)1

CLF
(n =29)2

HLS
(n =15)3

Benefits
Reduce uses of Kerosene 87.28 90.91 86.21 86.67
Reduce darkness hours in-house 81.82 90.91 75.86 86.67
Reduce dependence on grid electricity 69.09 72.73 72.41 60.00
Reduce electricity bill thus saving 69.09 63.64 68.97 73.33
Reduce cooking hours 45.45 36.36 55.17 33.33
More time to work on field/home activities (time-saving) 38.18 18.18 51.72 26.67
Increase study hours for children 29.09 45.45 27.59 20.00
Better lifestyle/livelihood 49.09 36.36 51.72 53.33
Increase income from field 7.27 0.00 13.79 0.00
Reduce pollution 65.46 72.73 62.07 66.67
Reduce fire and health hazards 41.82 36.36 51.72 26.67
Used it in field at night work 38.18 36.36 44.83 26.67
Used for social functions 23.64 36.36 24.14 13.33
Constraints
Low battery back up 52.73 72.73 55.17 26.67
LED Low intensity of light 16.36 18.18 13.79 20.00
More weight of light 7.27 0.00 10.34 6.67
Frequent battery problem 41.82 45.45 41.38 33.33
Charging problem 3.64 9.09 3.45 0.00
major battery problem 3.64 0.00 6.90 0.00
nobody come for repair 1.82 9.09 0.00 0.00
Repaired, but not working 1.82 0.00 0.00 6.67
Time for repairing very long 1.82 0.00 3.45 0.00

Table 23. Benefits and constraints in use of solar light
(Percent of Hhs)

Source: Field survey.

households had mentioned that as there is no wastage due 
to more heat (as generally, it happens in case of the 
conventional cooker), no monitoring is required. About 
half of the households mentioned that we could keep hot 
food available for the long time as well as dependence on 
wood and kerosene was reduced and it is very easy to 
handle. However, no benefit in reduction in cooking hours 
was recorded. The only constraint faced by the 25 percent 
beneficiary households was solar cooker takes more time 
during rainy and winter seasons. 
Solar dryer

 The major benefit of solar dryer experienced by users 
was no inspection required and no change in taste, the 
colour of material (Table 27). Around half of the 
beneficiary households mentioned that in case of solar 
dryer, other benefits were the reduction in losses during 
drying though bird/animal/handling wastage, reduction in 
drying time and important one was dust free drying of the 
material. The only constraint faced by half of the selected 
households was solar dryer net got damaged during its 
use, which needs to be repaired /replaced by the agency in 
time.
General Suggestions to Improve Working of the RE 
Technologies

 All the beneficiary households were asked to give 

their suggestions on improvement of RE technologies, 
whether the same household has used or not used all RE 
technologies. Thus, we got responses from the household 
who had not used the technology may be because of this or 
any other reason. The highest number of households have 
suggested that battery quality of solar light need to be 
improved (16.2 percent hh), followed by opinion to make 
available more side feeding stove as it is better than top 
feeding cook stove (Table 28). The stabilizer should be 
provided with light (due to fluctuation in electric voltage 
charging to light not possible). Instead of LED, HLS 
should be provided (battery backup is more in HLS than 
led). The number of glass roof tiles should be provided 
and weight of ceramic cookstove need to be reduced. The 
agency should take into account the suggestion made by 
the beneficiary household and if work on the possible 
suggestions, the households would be realized more 
impact and benefits of RE technologies.
Non-Beneficiary Preference and Causes of their 
Exclusion 

The non-beneficiary households were asked about 
their level of awareness and preferences for various solar 
renewable technologies available in their villages. Their 
choice pattern and willingness to pay is presented in Table 
29. Majority of them revealed their preferences for sided 
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Benefits Percent of HHs

Reduce darkness hours during daytime 87.50

Reduce electricity bill thus saving 62.50

Reduce dependence on electricity 62.50

Reduce uses of Kerosene 75.00

Better lifestyle/livelihood 87.50

Increase study hours children 25.00

Table 24. Benefit of glass roof tiles

Source: Field survey.

Benefits/ Constraints Percent of HHs
(n=9)

Benefits
Reduced the fuel collection and preparation time 88.89
Reduce dependence on wood/kerosene 100.00
Reduce cooking hrs. 100.00
Reduce the blackness of roof and outer side of utensils 77.78
Time saved in fetching wood/kerosene 66.67
Better lifestyle and livelihood 77.78
Better use in rainy season as wood and other material get wet 88.89
Cheaper than LPG cylinder 100.00
Reduced use of wood 88.89
Increase in study hours of children 11.11
Reduction in weeds and thus cost of weeding reduced 55.56
Increase in income from agriculture due to use of FYM 55.56
Easy to use pressure cooker 66.67
Advantages in using biogas spent slurry as compared to FYM 100.00
Constraints
Required more space to install (n=1) 11.11
Repair and maintenance is difficult 11.11
Choke up is main problem (n=2) 22.22
Water availability during summer is inadequate thus effect on plant (n=1) 11.11
Lack of supply chain for components and spare parts in rural area (n=1) 11.11
Mosquito problem (n=1) 11.11
Bad odor/smell (n=1) 0.00

Table 25. Benefits and constraints on use of biogas plant

Source: Field survey.

Benefits Solar 
cooker

percent of
HHs (n=4)

No monitoring required 75.0

No wastage due to overflow (due to more 
heat)

100.0

Longtime hot food ready to serve 50.0

Reduce dependence on wood/kerosene 50.0

No smoke 100.0

Easy to handle 25.0

Better lifestyle/Livelihood 25.0

Reduce to cooking hours 0.0

Constraints

More time is taken during rainy and winter  
seasons

25.0

Table 26. Benefits and constraints in use of solar cooker

Source: Field survey.

fitted biogas stove and glass roof tiles (76.2 percent each), 
solar light-HLS (50 percent) and biogas plant (11.9 
percent). The major sources of information for them were 
SPRERI personnel and fellow farmers. There were no 
major differences between willingness to pay with 
subsidy and without subsidy for various instruments 
except biogas plants and solar lights. The non-
beneficiaries' willingness to pay with subsidy and without 
subsidy for biogas plants was `5000 and `7500 
respectively.

As far as the causes of exclusion of rural households 
are concerned, about 54.8 percent non-beneficiaries 
expressed that they were not aware of the benefits of solar 
instruments (Table 30). About 52.4 percent non-
beneficiaries expressed that the financial constraints were 
the major constraint for them that prevented them from 

buying those instruments. Since these instruments were 
available on the limited basis for a short period of time, 
many rural families failed to arrange money at the time of 
availability. Thus, about 23.8 percent non-beneficiaries 
could not purchase solar instruments because of limited 
stock. Majority of them requested to make arrangements 
to have sufficient stock of these instruments at the local 
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Benefits and constraints  (n=2) Percent
of HHs

Benefits

No inspection required 100.00

Reduce losses in drying though bird/animal/ 
handling wastage

50.00

No change in taste and color 100.00

Reduce drying time 50.00

Dust free drying of material 50.00

Constraints

Net got damaged (n=1) 50.00

Table 27. Benefits and constraints in use of solar dryer

Source: Field survey.

Suggestions Percent of HHs

Improved battery quality 16.2

Make available Side feeding stove as it is better than top feeding cook stove 10.5

Due to fluctuation in voltage electric charging to solar light not possible, thus stabilizer is required 1.0

Provided home light (HLS) instead of LED because HLS Battery backup is more than LED 1.0

Provided more number of glass roof tiles 1.0

Weight of  ceramic cookstove should be reduce 1.0

Table 28. Suggestion to improve working of the RE technologies

Source: Field survey data.

Particulars BCS-
ceramic 

liner

BCS-top 
feeding

BCS-
side 

feeding

Solar 
light-
LED

Solar 
light-
CFL

Solar 
light-
HLS

Biogas 
plant

Solar 
cooker

Solar 
dryer

Glass 
roof 
tiles

Source of information (percent of HHs)

Own 0.0 0.0 19.0 0.0 2.4 16.7 9.5 0.0 0.0 19.0
Fellow farmers 0.0 0.0 21.4 0.0 9.5 4.8 0.0 0.0 0.0 21.4
Village level worker 0.0 0.0 4.8 2.4 2.4 9.5 0.0 0.0 0.0 4.8
SPRERI personnel 0.0 0.0 28.6 4.8 4.8 16.7 2.4 0.0 0.0 28.6
Sarpanch 0.0 0.0 2.4 0.0 0.0 2.4 0.0 0.0 0.0 2.4
Percent of HHs 
interested to purchase

0.0 0.0 76.2 7.1 19.0 50.0 11.9 0.0 0.0 76.2

No. of unit to purchase 
(per HH)

0.0 0.0 0.8 0.1 0.2 0.5 0.1 0.0 0.0 0.8

Willingness to Pay(`/unit)
a) With subsidy 0.0 0.0 212.5 1000 1000 871.4 5000.0 0.0 0.0 212.5
percent of HH purchase 
with subsidy

0.0 0.0 76.2 7.1 19.0 50.0 11.9 0.0 0.0 76.2

b) Without subsidy 0.0 0.0 247.4 1500 1250 922.2 7500.0 0.0 0.0 247.4
Percent of HH purchase 
without

0.0 0.0 45.2 7.1 19.0 21.4 4.8 0.0 0.0 45.2

Table 29. Interest to Use Renewable Technologies by Non-beneficiary Hhs 
(N=42)

Source: Field Survey.

Percent of 
HHs

Not aware of the technology 54.76

Financial constraint 52.38

Limited Stock with SPRERI 23.81

Biogas- Stringent criteria (no animals, etc.) 4.76

First come first serve basis of SPRERI 11.90

Table 30. Exclusion from the programme

level so that these families can purchase at their 
convenient time.
CONCLUSIONS AND POLICY SUGGESTIONS

The present study examined the extent of adoption of 
renewable energy technologies, impacts of renewable 

energy technologies and constraints faced by the users in 
selected tribal villages of Gujarat.  The study finds 
significant usefulness of these devices and has found out 
some constraints such as inadequate supply, lack of 
sufficient service points, unavailability of spare 
parts/accessories of these devices in local market, 
sometime delay in repairing of the devices, long 
procedure in getting the damaged devices repaired have 
resulted in lower adoption rate in these areas. The study 
has brought out following policy suggestions for the 
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policy makers:
·There is high demand for some of SPRERI's devices 

such as Solar Lantern HLS, Glass Roof Tiles, Side fed 
Biomass Cook Stove and Biogas Plant in survey 
areas, but due to short supply of these devices, some 
households could not be benefited with same. 
Therefore, these solar devices should be made 
available in adequate number by the agency, if 
needed by having collaboration with private 
agencies. There is also a need to make these devices 
available in the adequate number of local 
coordinators/service points. This will help in 
enabling the rural people to purchase the item/s at 
their own financial convenience. Since these devices 
are highly subsidized and have demand, normally 
people close to local authority thus got the benefit, 
which should be avoided.

·The agency should take into account the suggestions 
made by the beneficiary household (e.g. Top Feeding 
Stove, Solar light-battery, etc) and should work on 
the possible corrections in the devices so that 
households would realize more impact and benefits 
of RE technologies.

·More awareness among rural women about important 
RE device as well as handling of these devices needs 
to be made since devices are mostly handled by 
women and thus mishandled very often cause 
damage to the system/device. In some cases, it was 
observed that women could not start plugging the 
charger (Solar Lantern-HLS) because of fear of 
electricity.

·One of the reasons for low adoption of some devices 
was the unavailability of effective service points at 
the local level. The unavailability of spare 
parts/accessories of these devices in the local market, 
some time delay in repairing of the devices, long 

5procedure in getting the damaged devices repaired  
and quality of the service provided has been the major 
constraints in generating confidence among rural 
people. These constraints should be addressed by the 
service provider in a timely manner. 

·There is a need to train the local people to repair the 
systems in an effective manner. The quality training 
should be provided to the local coordinator/service 
provider since they are found not to have sound 
knowledge about repairing of the devices.

·In case of Bio-gas plant, the technical problems were 
found to continue for a long period in SimalFaliya, 
causing the spread of negative impression/rumours 
about the system and partial abandon of the system. 
Thus, the technical faults should be corrected within a 
reasonable time period.

·The number of solar cookers set up was found very 
less due to less adaptability. It can mainly help in 
boiling the foods. In some cases, the users have never 
used such devices since it took much time and its use 
was not preferred/liked by rural women. Thus, the 
agency should make some improvement in same.

·Solar Dryer was also not found that much useful for 
rural households. It was not found to be effective in 
saving time, though it was found effective in 
maintaining the taste and colour of the dried food 
better and cleaner compared to open drying. 

·It is suggested to check the design of these two 
products (Solar cooker and Solar Dryer) so as to raise 
the level of efficiency. It is the only way to promote 
these devices. Frequent problems in the battery of 
Solar Lantern HLS were observed in some study 
villages. Thus, it is necessary to undertake proper 
quality checks on these products before distributing 
them and the supplier of the battery should be 
cautioned about the technical faults.

·Efforts should be made by Government, NGOs and 
related organization to increase awareness among the 
people to use renewable energy devices. Efforts 
should be also be made by Government to make 
available these devices at commercial basis at the 
lowest possible rate so the opportunity cost of same 
would enhance the use of RE devices.
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ABSTRACT
There is increasing evidence across the world to support the existence of structural breaks, yield plateaus, and linear yield trends. In 
the Indian context, very few studies have addressed these issues, and most of them have concentrated only rice, wheat, and maize. 
Using advanced statistical methods, the present study attempts to identify structural breaks, traces the existence of yield plateaus 
and examines the prevalence of a linear form of yield growth in ten major crops and four major crop-groups in India for past four 
decades (1971-2013). Results indicate that five out of ten crops and three out of four crop-groups exhibit structural breaks, notably 
during the early 2000s. Majority of them have recorded increasing yield gains in the post-break period. Wheat and sugarcane have 
experienced yield deceleration since the 2000s, though not severe. Except for cotton, which had yield stagnation during the 1990s, 
none of them have shown yield plateaus. But, evaluating with alternate statistical specifications rules out such structural changes 
and yield transformations. It suggests linear yield trend as most prevalent, especially for crops, while exponential trend holds 
mostly for crop-groups. Hence, it calls for appropriate assumptions on existing yield trends in growth estimation.
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INTRODUCTION
With an increasing life expectancy, human 

population in India is expected to reach 1.4 billion by 
2026 (Census, 2011). Augmenting food production to 
feed the billions would, therefore, be of immense 
importance. Major sources of production growth in past 
had been through yield increases (Larson et al., 2004), 
which transformed the country food self-sufficient. The 
issue of sustainable food production has resurfaced in 
recent times, followed by growth deceleration in 
agriculture in the post-reform period (Narayanamoorthy, 
2007; Behera & Mishra, 2007; Bhalla & Singh, 2009). 
Regional heterogeneity in growth performance is of 
another concern. Issues like decreasing land use in 
agriculture, persistent yield instability (Kumar & Jain, 
2013), high risks and low profits (NSSO, 2003), declining 
farm workforce and rapid groundwater depletion raise 

further doubts on the ability of the farm sector to meet 
future food demand. Understanding past yield trends 
might shed light on the scope of increasing food 
production in future.

Conventional growth analyses employ compound 
annual growth rates (CAGR), which assumes exponential 
trend in the variable of interest. While this may appear 
plausible for short run, long-run growth may not follow 
such behaviour in presence of resource and technological 
constraints. Evidence on yield plateaus implies structural 
breaks on one hand and inapplicability or impreciseness 
of CAGR estimates on the other hand. Structural breaks 
and yield plateaus have been reported in several studies in 
Indian agriculture (Calderini & Slafer, 1998; Lin & 
Huybers, 2012; Grassini et al., 2013). Further, there is 
increasing evidence worldwide that linear trajectories 
adequately describe past yield trends (Tweeten, 1998; 

†The manuscript submitted is part of the Ph.D. research work of the author titled Agricultural Growth, Rural Nonfarm Employment and Poverty in 
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Dyson, 1999; Hafner, 2003; Finger, 2010; Lin & Huybers, 
2012 and Grassini et al., 2013). Hafner (2003) analyzed 
yield trends in rice, wheat, and maize for 188 nations 
across the world and found that linear yield growth as the 
most common trend occurring in more than half of all 
nations. Lin & Huybers (2012) studied wheat yield trend 
in 47 regions across the world and showed that nearly half 
of the production have transitioned to level trajectories. 
They found levelling off in wheat in India thus favoured 
linear yield growth. Grassini et al. (2013) analyzed yield 
trends in major cereals since the start of green revolution 
across 36 countries and regions and found that rate of 
increase in cereal crop yield is generally linear. In the 
Indian context, they found a linear trend in rice, linear 
trend with an upper plateau in wheat and linear trend with 
a lower plateau in maize.  

The above illustrations raise concerns against the 
assumption of exponential yield gain, thereby, the 
reliability of resulting CAGR estimates. Growth analyses 
that assume a compound rate of yield growth could thus 
provide us estimates that are inconsistent with historical 
yield trends. A possible solution could be fitting different 
functional forms for a yield series and computing growth 
estimates from the best fit model selected through some 
statistical criterion. The present study attempts to identify 
structural breaks, explore the existence of yield plateaus 
and study patterns of yield growth in major crops and 
crop-groups in India.   
DATA AND METHODOLOGY
Data

Annual yield rates for major crops and crop-groups 
between 1971 and 2013 were collected from the 
Directorate of Economics and Statistics (Department of 
Agriculture and Co-operation, Ministry of Agriculture 
and Farmers Welfare, Government of India (n.d.). Crops 
included in the study are Rice, Wheat, Maize, Gram, Tur, 
Groundnut, Rapeseed and Mustard, Soybean, Cotton and 
Sugarcane and the crop-groups are Total Coarse Cereals, 
Total Pulses, Total Foodgrains and Total Oilseeds.  
Nature of Exponential Growth

Prajneshu & Chandran (2005) notes, "If there is one 
concept that has been used a maximum number of times 
during past four decades, particularly in the discipline of 
agricultural economics, it is undoubtedly the computation 
of compound growth rates". Computational simplicity 
has made this model ubiquitous, ignoring natural pattern 
in the economic variable (Y ), say agricultural production, t

area or yield. But this has several limitations; a) the 

regress and Y  tends to ∞ as t tends to ∞, which can't happen t

in reality; b) multiplicative error tends to be valid only 
when variability in Y  increases with increasing values of t

Y ; c) standard errors of the estimates in original t

parameters can't be computed from of transformed 
equation; d) the growth rate (r) is sensitive to the value of 

the base year (Y ) that is if Y  is a drought year or a high-0 0

reap year, estimated growth rate would not reflect the true 
growth rate. Such situations require a smoothened data 
series, which could be an average of past 2 or 3 years. 
Such decisions are either rarely adopted or unreported in 
most of the empirical studies. Moreover, the model 
doesn't impose restrictions like biophysical constraints on 
plant productivity (Ko et al., 1998), and hence doesn't 
allow yield to decline.  The assumption that technological 
contributions to yield growth would continue in future 
(Wang & Davis, 1998; Dyson, 1999; Evenson, 1999) 
seems less convincing.  
Alternate Statistical Models 

Researchers have employed different statistical 
models to study yield trends. Linear model assumes 
constant yield growth over time.  Yield levelling-off 
could be better described by a quadratic model. The 
exponential model assumes constant average exponential 
yield growth.  Calderini & Slafer (1998) used linear, bi-
linear and tri-linear models to analyze wheat yield trend 
and used the coefficient of determination and residual 
distribution to select the best-fit model. Reilly & Fuglie 
(1998) employed exponential, linear and logarithmic 
models and selected the best fit model based on the 
highest coefficient of determination. Hafner (2003) 
assumed linear and quadratic models to study yield trends 
in rice, wheat, and maize and believed that quadratic 
model could better indicate slowing yield growth. Finger 
(2010) fitted linear and quadratic models to verify 
slowing yield growth in cereals.  Grassini et al. (2013) 
assumed six different specifications and selected the best-
fit model upon simultaneous satisfaction of several 

1criteria . The present study follows the methods suggested 
by Grassini (2013) but differs in few aspects. While they 
employed non-linear estimation procedure in 
constructing piecewise models, the present study 
employed structural break test to decide the inflection 
points in piecewise models. And the present study 

2maintains all decision making criteria at 1% at all levels . 
Assuming 'Y' as a yield series, 't' as a year and t  & t  as first 0 1

and second breakpoint years for any crop or crop-group, 
the statistical models fitted are shown in Table 1.  
Breakpoint(s) Estimation

The classical Chow (1960) structural change test 
aims to test equality of sets of coefficients in two sub-
periods using F statistic. However, an important 
limitation is that break date must be known a priori. 
Hansen (2001) notes that a researcher must either pick an 
arbitrary candidate break date or pick a break date based 
on some known feature of the data.  Chow test may be 
uninformative in the first case as the true break date can be 
missed. And it can be misleading in the second case as the 
candidate break date is endogenous so that is likely to 

1 Refer the 'decision tree' used by Grassini et al. (2013).
2 We used a 1 percent difference in RMSE levels in selecting best fit model instead of a 5 per cent chosen by Grassini et al. (2013).
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indicate a false break date. Quandt (1960) proposed 
taking the largest Chow statistic over all possible break 
dates as the breakpoint. Both Chow & Quand t-tests are 
applicable only when a time series has a single 
breakpoint. Bai & Perron (1998, 2003) developed tests for 

3simultaneous estimation of multiple break dates . The 
4present study employs approach to identify breakpoints  

in yield and uses these breakpoints in constructing 
piecewise models. A number of breakpoints were selected 
using BIC criterion (Wang, 2006).
Best-fit Model Selection 

Best-fit model for each yield series was selected 
based on Figure 1. The steps involved in selecting best fit 
model are as follows; a) Breakpoints in each yield series 

5were estimated using Bai & Perron  (2003) method. The 
estimated breakpoints were used as inflection points in 
constructing piece-wise models, that is, bi-linear model 
was fitted when a crop or crop-group exhibited single 
breakpoint and when breakpoints were two, trilinear 
model was chosen; b) All the models were estimated 
using Ordinary Least Squares (OLS) technique and 
estimates were tested for significance at 1 percent level. 
The model exhibiting insignificant estimate in the lower 
segment of a bi-linear model was treated as LLP model 
and insignificance in the upper segment was considered 
as LUP model. It is possible that the slopes in two 
segments are significantly non-zero but statistically 
indifferent. In such cases, the two segments were merged 
together and treated as a (uni) linear model. A similar 
procedure was adopted for tri-linear models; c) Assuming 
absence of lagged residuals and higher order 
autoregressive terms, Durbin-Watson d-test was used to 
examine residual autocorrelation.  Residual distribution 

was examined using Shapiro Wilk test. Since OLS 
2technique assumes normality in residuals (u ~N (0, ó ) and i

uncorrelated residuals (E (u u =0; i≠j)), models either i j

with non-normal residuals or with correlated residuals 
were rejected at the initial stage, followed by models with 
insignificant estimates; d) Since bi-linear models and 
LUP or LLP models are mutually exclusive, their co-
existence was avoided in any crop or crop-group.  
Qualifying models were compared using their Root Mean 

6Square Error  (RMSE) values and the best fit model was 
selected based minimum RMSE criterion.  
RESULTS AND DISCUSSION 
Structural Breaks and Yield Plateaus  

Breakpoints obtained for many crops and crop-
groups (Table 2) coincided with major drought years in 
the country. The post independent India witnessed severe 
droughts during 1972, 1987 and 2002.  Other drought 
years were 1965 and 1979. The 1987 drought, with an 
overall rainfall deficiency of 19 per cent, affected 60 per 
cent of the crop area harming 285 million people. The 
2002 drought surpassed severity of all earlier droughts, 
when the rainfall deficiency rose up to 51 per cent, 
affecting 56 per cent of land mass and livelihoods of 300 
million people across 18 states.

The present study obtained no significant breakpoint 
for rice, showing no levelling-off in yield. The average 
rate of yield gain during the study period was around 30 

1 -1kg ha yr  (Appendix A). As well, it obtained linear model 
as the best-fit, suggesting the prevalence of linear growth 
than any other forms. The finding is inconsistent with the 
observation of Grassini et al. (2013), who identified a 
linear trend as the best fit model for rice in India. Lin & 
Huybers (2012) obtained 2001 as the breakpoint for 
wheat yield, whereas present study obtained the year 
2002. Both Lin & Huybers (2012) and Grassini et al. 

7(2013) observed a levelling-off in the post-break period .  
The present study could not establish such plateau, 

rather, observed a slowdown in yield during this period. 
The upper segment in the linear piece-wise function fitted 
using 2002 as the breakpoint was although positive (p 
value=0.00), the rate of yield gain was smaller than in 
lower segment that is, average yield gain in pre and post-

-1 -1 -1 -1break periods were 50 kg ha yr  and 23 kg ha  yr  
8respectively, leaving no evidence of a plateau . The 

breakpoint observed was at the year 2007 for maize.  
Yield per hectare increased sharply thereafter, at an 

Model Specification

Linear (L) Y =  â  + â t0 1

Quadratic (Q)
2Y = â  + â t + â t0 1 2

Linear piecewise (PW+/-)
(increasing / decreasing)

Y = â  + â t0 1

Y = â  + â t  + â (t-t )0 1 0 2 0

if t≤t ;0

if t>t0

Tri-linear (TL) Y = â  + â t0 1 if t≤t0

Linear, upper plateau (LUP) Y = â  + â t0 1 if t ≤ t0

Linear, lower plateau (LLP) Y = â0 if t ≤ t0

Exponential (X)
tY = â  (1+ â )0 1

Table 1. Models and statistical specifications

3Refer Hansen (2001) for a brief discussion on the method of estimation.
4Breakpoints were estimated using R Software (version 3.0.2).
5Bai & Perron (1998, 2003) method allows the researcher to specify values for 'm' (maximum number of breaks) and 'h' (minimum period between two 
consecutive breaks) upon interest.  For different values of 'm' and 'h' the method provides different breakpoints for a given data set, thus lacks 
objectivity.  To avoid this, the present study assumed no values for 'm' and 'h', thus allowed all possible breakpoints over time. 
6Since exponential model is estimated after logarithmic transformation, RMSE value obtained in this regression is not comparable with RMSEs in other 

* *regressions.  For this purpose, we first obtained Y  values of the original equation using anti-log (Y ) where Y  are the predicted values in the log-linear i i i

regression.  Using Y  - Y , residuals were obtained and the following formula was used to obtain RMSE value for the original exponential equation.  i i

 RMSE =                  where û represent residuals obtained for the original equation; 'n' denotes number of observations and 'k' is the number of i

parameters to be estimated.
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-1 -1average rate of 100 kg ha  yr , when compared with a 30 
-1 -1kg ha  yr  before the break. Though this refers a piece-

wise linear model with an increasing upper segment, since 
the period of yield uprising is relatively shorter, one may 
not end up in firm conclusion.

Gram, tur, groundnut and rapeseed and mustard had 
no significant breaks. Leaving tur, yield gain was positive 
in these crops, which was estimated to be 7, 11 and 18 kg 

-1 -1ha  yr  respectively in gram, groundnut and rapeseed and 
mustard. Soybean had significant breaks during 1979 and 
2000. Cash crops like cotton and sugarcane had 
undergone significant changes in yield. After a gradual 
increase until 1991, yield stagnated for about a decade in 
cotton until the introduction of Bt hybrids, after which, 
yield increased sharply. Average yield gain rose around 6 

-1 -1times, from 5 kg ha  yr  in the 1970s and 1980s to 29 kg 
-1 -1ha  yr  in 2000s. Yield increased steadily until 2001 in 

sugarcane, followed by a stagnation shown by the 
negative coefficient in the quadratic model.

Breaks points observed for different crop-groups 
were 2002 for coarse cereals, 2000 for total pulses, 1988 
and 2002 for total foodgrains. Total oilseeds had no 
significant break. As one could expect from growth 
behaviour of crops discussed above, the study did not 
found yield plateaus in crop-groups. In fact, average yield 
gain in post-break period tripled in coarse cereals and 
doubled in total pulses, that is, yield gain in pre and post-

-1 -1break periods were16 and 48 kg ha  yr  in cereals and 4 
-1 -1and 8 kg ha  yr  in total pulses respectively.  

Patterns of Yield Growth
The behaviour of crops and crop-groups observed 

above suggests different forms of yield growth for 
different cases. But robustness of the model could not be 
established unless they are checked for the satisfaction of 
assumption in estimation and are compared with alternate 
statistical specifications. As discussed earlier different 
models were fitted for each series and best-fit models 
were chosen based on the framework shown in Figure 1. 
Results are shown in Table 3.   

Analysis revealed that models incorporating 
structural breaks turned out to be unfit once checked for 
OLS assumptions. For example, for wheat, linear 
piecewise model was rejected because of autocorrelation 
(Appendix B), in spite of having normal residuals 
(Appendix C) and significant parameters (Appendix A). 
For similar reasons, LUP model was rejected for 
sugarcane. Crops like soybean and cotton, which had two 
breakpoints, were fitted initially with the trilinear model. 
Because of insignificance in parameters and equality in 
slopes, both trilinear model and the bilinear models 
resulting through merging turned out unfit for soybean. 
Presence of autocorrelation disqualified both trilinear and 
linear piecewise models in cotton. Among crop-groups, 
the linear piecewise increasing function was rejected on 
the ground of not having a minimum root mean square 
values (Appendix E) in spite of satisfaction of OLS 
assumptions and having significant parameters. Equality 
in slopes over segments made the piecewise models unfit 
for foodgrains. The significance of parameters and 
satisfaction/violation of assumptions in estimation are 
summarised in Appendix D.

At the end, linear yield growth stands best for most of 
the crops, that is, paddy, rapeseed and mustard, soybean 

Crop / Crop-group Breakpoints Crop / Crop-group Breakpoints

Rice NSB Total foodgrains 1988, 2002
Wheat 2002 Groundnut NSB
Maize 2007 Rapeseed & Mustard NSB
Coarse cereals 2002 Soybean 1979, 2000
Gram NSB Total oilseeds NSB
Tur NSB Cotton 1992, 2003
Total pulses 2000 Sugarcane 2001

Table 2. Breakpoints in different crops and crop-groups

a) the study assumed pure structural change regression model; b) 'NSB' refers 'No Significant Breakpoint(s)'

Crop / crop-group Best fit model Crop / crop-group Best fit model

Paddy Linear Total foodgrains Linear
Wheat - Groundnut -
Maize Exponential Rapeseed & Mustard Linear
Total coarse cereals Linear Piecewise (+) Soybean Linear
Gram Exponential Total oilseeds Exponential
Tur - Cotton -
Total pulses Exponential Sugarcane Linear

Table 3. Best-fit models 

7The authors confirmed plateau at 80 percent confidence level. 
8But when a quadratic function was assumed, the estimate of squared-term turns negative (p value=0.00) (appendix A), showing declining yield in the 
recent times. 
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L, Q, X models fitted 
to crops & crop 

groups

Piecewise linear model 
fitted to crops
& crop groups

Break points 
estimated using 

Bai-Perron method

Estimated model parameters 
are significant (P<0.01), no 

trend in residuals & residuals 
are normally distributed 

(P<0.01)

Estimated model 
parameters are 

significant (P<0.01) 
and unequal

Either the upper or the 
lower parameter is 

insignificant (P>0.01)

Yes

PW (+/-) LUP / LLP

No

Discard
models

Yes

Select model 
with smallest 

RMSE
No trend in residuals & 
residuals are normally 
distributed (P<0.01)

No

Discard
models

Yes

Select model 
with smallest 

RMSE

Best fit model

Figure 1. Decision tree used in identifying best-fit model 
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and sugarcane. Exponential growth appears to fit just for 
maize and gram. Wheat, tur, groundnut, and cotton 
obtained no best-fit models. Among crop-groups, yield 
growth is exponential in pulses and oilseeds, while it is 
linear in cereals and pulses. This proves that the 
assumption of exponential form of yield growth may not 
stand always valid. Growth rates would differ across 
crops, and across periods, depending on the nature of 
series that one possesses. Hence, computing growth rates 
for a series based on the exact functional form that it fits 
for would provide accurate results than the conventional 
estimates. To illustrate the extent of bias in estimation, 
linear and compound growth rates estimated for different 
crops and crop-groups are shown in appendix F.
CONCLUSIONS

Conventional yield growth analysis employ 
compound annual growth rates that assume the 
exponential form of yield growth. Several authors have 
reported the existence of structural breaks in major cereal 
crops in India, of which, few of them indicate the 
existence of yield plateaus. Moreover, there are 
increasing evidence worldwide supporting a linear form 
of yield growth. In this backdrop, present study attempted 
to identify structural breaks, explore the existence of yield 
plateaus and study pattern of yield growth for major crops 
and crop-groups in India since 1971. At Stage-I, 
breakpoints were identified and yield plateaus were 
traced.  At Stage-II, different statistical forms were fitted 
for each yield series and best-fit models were selected. At 
Stage-III, the pattern of yield growth was studied to verify 
the prevalence of linear yield growth, so that to draw 
conclusions on applicability of compound growth rate.

Results revealed that breakpoints for most of the 
crops and crop-groups coincided with major drought 
years in the country. Among crops, rice, gram, tur, 
groundnut and rapeseed and mustard had no significant 
breaks. It was the drought year 2002 for wheat, coarse 
cereals, and total foodgrains. Breakpoints for maize and 
sugarcane were 2007 and 2001 respectively. Cotton had 
breakpoints during the years 1992 and 2003, the latter 
year being nearest to the introduction of Bt hybrids. No 
crops or crop-groups had yield plateaus during the study 
period other than cotton. While earlier studies suggested a 
plateau in wheat yield, the present study found no such 
plateau, rather, observed declining yield trend during the 
period. It was cotton where there was a plateau between 
1992 and 2003, and the introduction of Bt hybrids has 
reversed the trend thereafter. Sugarcane is the other crop 
with declining yield since the 2000s.  

The above results would suggest the possibility of 
linear piecewise models as more appropriate for a given 
yield series with breaks or plateaus. But this assumption 
turned out to be invalid when alternate models were fitted 
and the best fit model was selected. While wheat and cotton 
had no best fit model, linear model turned out to be best for 
most of the crops. Exponential growth was found to be best 
just for maize. Even linear yield growth found to fit better 

for crop series without breaks. Among crop-groups, yield 
growth was exponential in pulses and oilseeds, whereas it 
was a piecewise linear model for coarse cereals. Thus, the 
study observes that linear model could adequately describe 
past yield trends and by using conventional estimates 
would end up with different estimates in many 
circumstances. It calls for appropriate assumptions on the 
existing yield trends in growth estimation.
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Crop /
Crop-group

Statistical significance (p values)

L Q PW (+/-) TL LUP LLP X

â â1 â2 â1 â2 â1 â2 â3 â1 â2 â1 â2 Ln 
(1+ â)

Paddy 31.32
(0.00)

32.30
(0.00)

-0.02
(0.84)

NA NA NA NA NA NA NA NA NA 0.02
(0.00)

Wheat 45.60 
(0.00)

65.11
(0.00)

-0.42
(0.00)

50.40
(0.00)

23.15
(0.00)

NA NA NA NA NA NA NA 0.02
(0.00)

Maize 34.92
(0.00)

3.89
(0.60)

0.67
(0.00)

30.47
(0.00)

103.03
(0.00)

NA NA NA NA NA NA NA 0.02
(0.00)

Total coarse 
cereals

21.39
(0.00)

-1.36
(0.75)

0.49
(0.00)

15.58
(0.00)

48.57
(0.00)

NA NA NA NA NA NA NA 0.02
(0.00)

Gram 7.30
(0.00)

0.83
(0.80)

0.14
(0.04)

NA NA NA NA NA NA NA NA NA 0.01
(0.00)

Tur -0.40
(0.65)

-1.18
(0.75)

0.02
(0.83)

NA NA NA NA NA NA NA NA NA -0.00
(0.67)

Total pulses 5.09
(0.00)

1.54
(0.48)

0.08
(0.10)

4.17
(0.00)

8.10
(0.00)

NA NA NA NA NA NA NA 0.01
(0.00)

Total 
foodgrains

29.69
(0.00)

26.58
(0.00)

0.07
(0.40)

NA NA 28.00
(0.00)

30.53
(0.00)

30.99
(0.00)

NA NA NA NA 0.02
(0.00)

Groundnut 10.70
(0.00)

5.86
(0.46)

0.10
(0.53)

NA NA NA NA NA NA NA NA NA 0.01
(0.00)

Rapeseed & 
Mustard

17.89
(0.00)

15.63
(0.00)

0.05
(0.62)

NA NA NA NA NA NA NA NA NA 0.02
(0.00)

Soybean 12.45
(0.00)

2.63
(0.75)

0.21
(0.22)

NA NA 17.04
(0.25)

8.53
(0.05)

21.60
(0.01)

NA NA NA NA 0.01
(0.00)

Total oilseeds 14.92
(0.00)

6.83
(0.09)

0.18
(0.04)

NA NA NA NA NA NA NA NA NA 0.02
(0.00)

Cotton 7.54
(0.00)

-4.35
(0.07)

0.26
(0.00)

3.95
(0.00)

27.38
(0.00)

5.11
(0.00)

1.50
(0.38)

29.25
(0.00)

NA NA NA NA 0.03
(0.00)

Sugarcane 0.53
(0.00)

1.25
(0.00)

-0.02
(0.00)

NA NA NA NA NA 0.71
(0.00)

-0.20
(0.22)

NA NA 0.01
(0.00)

Appendix A. Statistical significance of growth parameters in different models

a) figures in parentheses are p-values; b) significance of intercept is ignored; c) for exponential model
significance of parameter in log-linear form is reported; d) NA is 'Not Applicable'. 
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Crop /Crop-group Residual correlation

L Q BL TL LUP LLP X

Paddy 1.92
(nc)

1.92
(nc)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

1.77
(nc)

Wheat 0.85
(+)

1.11
(+)

1.10
(+)

NA
(na)

NA
(na)

NA
(na)

0.54
(+)

Maize 1.54
(nc)

2.24
(nc)

2.03
(nc)

NA
(na)

NA
(na)

NA
(na)

1.97
(nc)

Total coarse cereals 1.17
(+)

1.98
(nc)

2.14
(nc)

NA
(na)

NA
(na)

NA
(na)

1.67
(nc)

Gram 2.07
(nc)

2.29
(nc)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

2.23
(nc)

Tur 2.28
(nc)

2.28
(nc)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

2.31
(nc)

Total pulses 1.57
(nc)

1.67
(nc)

1.66
(nc)

NA
(na)

NA
(na)

NA
(na)

1.68
(nc)

Total foodgrains 1.45
(nc)

1.47
(nc)

NA
(na)

1.46
(id+)

NA
(na)

NA
(na)

1.24
(+)

Groundnut 2.80
(-)

2.83
(-)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

2.81
(-)

Rapeseed & Mustard 1.81
(nc)

1.82
(nc)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

1.63
(nc)

Soybean 1.38
(nc)

1.44
(nc)

NA
(na)

1.43
(id+)

NA
(na)

NA
(na)

1.25
(+)

Total oilseeds 2.22
(nc)

2.46
(nc)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

2.26
(nc)

Cotton 0.39
(+)

0.65
(+)

1.14
(+)

1.20
(+)

NA
(na)

NA
(na)

0.70
(+)

Sugarcane 0.68
(nc)

1.07
(+)

NA
(na)

NA
(na)

1.04
(+)

NA
(na)

0.67
(+)

Appendix B. Residual autocorrelation in different statistical models

a) figures in table indicate Durbin-Watson d statistic; b) 'NA' or 'na' is 'Not Applicable'; 'nc' is no positive or negative autocorrelation; + is positive auto 
correlation; - is negative auto correlation; id+ is 'positive but indecisive' autocorrelation; c) DW-d statistic for exponential model is calculated from log-
linear equation.
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Crop /Crop-group Normality in residuals (p values)

L Q BL TL LUP LLP X

Paddy 0.03
(n)

0.03
(n)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

0.08
(n)

Wheat 0.37
(n)

0.39
(n)

0.32
(n)

NA
(na)

NA
(na)

NA
(na)

0.18
(n)

Maize 0.48
(n)

0.73
(n)

0.33
(n)

NA
(na)

NA
(na)

NA
(na)

0.25
(n)

Total coarse cereals 0.59
(n)

0.31
(n)

0.27
(n)

NA
(na)

NA
(na)

NA
(na)

0.39
(n)

Gram 0.34
(n)

0.47
(n)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

0.03
(n)

Tur 0.23
(n)

0.19
(n)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

0.07
(n)

Total pulses 0.51
(n)

0.78
(n)

0.63
(n)

NA
(na)

NA
(na)

NA
(na)

0.07
(n)

Total foodgrains 0.69
(n)

0.24
(n)

NA
(na)

0.34
(n)

NA
(na)

NA
(na)

0.20
(n)

Groundnut 0.99
(n)

0.95
(n)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

0.42
(n)

Rapeseed & Mustard 0.45
(n)

0.46
(n)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

0.34
(n)

Soybean 0.28
(n)

0.19
(n)

NA
(na)

0.07
(n)

NA
(na)

NA
(na)

0.30
(n)

Total oilseeds 0.17
(n)

0.12
(n)

NA
(na)

NA
(na)

NA
(na)

NA
(na)

0.14
(n)

Cotton 0.16
(n)

0.01
(nn)

0.97
(n)

0.43
(n)

NA
(na)

NA
(na)

0.00
(nn)

Sugarcane 0.90
(n)

0.17
(n)

NA
(na)

NA
(na)

0.03
(n)

NA
(na)

0.73
(n)

Appendix C. Residual distribution in different statistical models

a) figures in table indicate p-value in Shapiro-Wilk test; b) 'NA' or 'na' is 'Not applicable'; c) label parentheses indicate normality in residuals; 'n' is 
normal distribution and 'nn' is non-normal distribution (@ 1% significance level).

Crop /Crop-group Parameter
significance

No auto
correlation

Normal
residuals

Qualifying
models

Paddy L, X L, Q, X L, Q, X L, X

Wheat L, Q, BL, X - L, Q, BL, X -

Maize L, BL, X L, Q, BL, X L, Q, BL, X L, BL, X

Total coarse cereals L, BL, X Q, BL, X L, Q, BL, X BL, X

Gram L, X L, Q, X L, Q, X L, X

Tur - L, Q, X L, Q, X -

Total pulses L, BL, X L, Q, BL, X L, Q, BL, X L, BL, X

Total foodgrains* L, TL, X L, Q, TL L, Q, TL, X L

Groundnut L, X - L, Q, X -

Rapeseed & Mustard L, X L, Q, X L, Q, X L, X

Soybean L, X L, Q, TL L, Q, TL, X L

Total oilseeds L, X L, Q, X L, Q, X L, X

Cotton L, BL, X - L, BL, TL -

Sugarcane L, Q, X L L, Q, LUP, X L

Appendix D. Qualifying models at stage-1

* refers rejection of TL model because of constancy in slopes.
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Crop /Crop-group Competing models RMSE Best fit (Stage-2)

Paddy L 96.96 L

X 108.13 
(11.52)

Maize L 167.02 
(15.96)

X

BL 145.74 
(1.19)

X 144.03

Total coarse cereals BL 79.91 BL

X 89.81 
(12.39)

Gram L 63.73
 (2.11)

X

X 62.41

Total pulses L 42.23 
(1.65)

X

X 41.54

Rapeseed & Mustard L 89.04 L

X 92.33 
(3.70)

Total oilseeds L 77.99 
(5.08)

X

X 74.22

Appendix E.  Comparing RMSE to choose best-fit model

Crop / Crop-group Linear growth CAGR

Total foodgrains 3.42 2.27

Total coarse cereals 3.44 2.26

Paddy 2.84 1.95

Wheat 3.30 2.25

Maize 2.37 2.26

Total pulses 1.19 0.90

Gram 1.29 0.99

Tur 0.33 -0.05

Total oilseeds 2.43 1.97

Groundnut 0.46 1.09

Rapeseed & Mustard 2.57 2.34

Soybean 5.19 1.47

Cotton 8.45 2.97

Sugarcane 0.92 0.88

Appendix F. Linear and compound growth rates (1971-2013) - A comparison
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ABSTRACT
Cooperatives endowed with strong capital base possess immense potential in the institutionalization of rural finance. The study of 
PACS, based on secondary data, spanningfrom 2002-03 to 2013-14, for the state of Punjab underscores its inadequacy. Per-
member and per-society availability of working capital, share capital, own funds and deposits lack prudential mixing. There prevail 
noticeable inter-district, inter-society, and inter-period variations. Working capital per-society and per-member basis recorded 
modest real prices growth. The decline in the number of societies along with the rise in the overall level of membership warrants 
attention. Cooperative rural credit arrangement needs strong policy intervention to meet the growing credit requirements of 
borrowers.   
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INTRODUCTION
The role of credit in economic transformation has 

always been of critical importance. The terms and 
condition associated with the supply chain of credit 
determine the overall tempo and nature of development. 
Credit has been singled out as the most potent policy 
instrument available with state apparatus in giving 
thedesired direction to economic activities in a market-
driven economic setup. No sector of the economy can 
prosper and realize its true potential unless it is backed up 
with an adequate supply of credit. The market for 
thesupply of credit, particularly in developing countries, 
has always been found to be wanting because of 
somewhat restrictive practices associated with formal 
sector players and brazenly exploitative character of 
various types of informal lenders. That is why even within 
formal credit system, the cooperative form of credit 
underscores its place as the only solution to safeguard and 
promote the livelihood of the vast majority of 
thepopulation engaged in diversified categories of self-
employment across the economic sectors which need 
short, medium and long-term fund for fulfilling their 
consumption and investment requirements. Cooperative 

credit has been assigned a prominent role for the 
development of agriculture and rural sectors. Cooperative 
credit can provide big stimulus in developing countries 
for the promotion of on-farm, off-farm and non-farm 
enterprises. It is held that for the quickened development 
of agricultural sector it is essential that the farmers are 
provided with affordable, adequate and timely credit 
(Negi, 1990). There has been the many-fold increase in 
the farm credit. Credit money is used to finance current 
farm operations and capital investments on the farm by 
almost every farmer.

Cooperatives have been considered as the most 
democratic way of organizing the business where people 
come together for a common cause. According to the 
International Co-operative Alliance, a cooperative is an 
autonomous association of persons united voluntarily to 
meet their common economic, social and cultural needs 
and aspirations through a jointly owned and 
democratically controlled enterprise (Zeuli & Cropp, 
2004). However, in the competitive world economic 
systems based on market centrality, the cooperatives need 
to operative in a typical business fashion with thoroughly 
professional managerial practices. The cooperative 
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system in the country has been in existence for over a 
century now. Cooperatives in India came into being 
during the latter part of the colonial era predominantly as a 
government initiative to address the twin issues of 
farmers '  indebtedness and poverty (Second 
Administrative Reforms Commission, 2008). During the 
British rule, Nicholson, a British officer in India 
suggested introducing Raiffeisen model of German 
agriculture credit cooperatives in India. Following up 
these suggestions the first Cooperative Society Act of 
1904 was enacted to enable the formation of 'Agriculture 
Credit Cooperatives'. As the name recommends, the 
Cooperative Credit Societies Act was restricted to credit 
cooperatives (Das et al., 2006). 

The Cooperative Credit Societies Act of 1904 was 
followed by a number of supporting legislation including 
the 'Cooperative Societies Act, 1912' which provided for 
the formation of non-credit societies and federal 
cooperative organizations (Second Administrative 
Reforms Commission, 2008). In 1919, with the passing of 
'Administrative Reforms Act, 1919'the cooperatives were 
made a provincial subject making each province 
responsible for cooperative development. With the 
emergence of cooperatives having a membership from 
more than one state, a need was felt to have a cooperative 
law that will cover societies whose operations are 
extended to more than one state. Accordingly, in 1942, the 
British Government enacted the Multi-Unit Cooperative 
Societies Act 1942 (Ministry of Agriculture, 2009). In 
post-Independence era, to bring uniformity in the 
administration and management, the Multi-State 
Cooperative Societies Act-1984 was enacted, repealing 
the Act of 1942.

The cooperative credit system in the country evolved 
by following two specific streams developed around 
urban co-operative banks and rural cooperative credit 
institutions. Noticeably, the urban co-operative banks 
operate as stand-alone entities but the rural cooperatives 
have a complex structure with specialized units dealing 
with issues of credit for varying tenures consisting of 
short-term and long-term credits. The cooperatives 
providing short-term credit have a three-tier structure. 
The Primary Agriculture Cooperative Society 
(henceforth PACS) is the credit institutions operating at 
the grass root level which deal directly with rural 
segments of the population. The PACS are further 
affiliated with District Central Cooperative Banks 
(DCCB), which in turn are affiliated with State 
Cooperative Banks (SCB) at the apex level (Misra, 2009).

The state at present has an elaborative network of 
various layers of cooperative institutions. During 2013-
14, with 52 lakh membership in overall the number of all 
types of cooperative societies in the state was equivalent 
to 18,130; out of which as many as 3367 dealing with 
agriculture and the rest 14,463 falls in other categories 
(Economic and Statistical Organization, 2015). The field 
level analysis shows that along with commission agents 

and commercial banks the cooperative credit institutions 
are among the three noteworthy credit suppliers in the 
farm credit market in the state (Shergill, 2011). The 
importance of cooperative credit in the state also stems 
from the fact that among the various formal sector sources 
of institutional credit flow to agriculture in the state 
during 2012-13 the share of cooperative banks was 15.83 
percent and that of commercial banks (78.11 percent) and 
regional rural banks (6.06 percent) (Gill, 2016). Further, a 
field study shows that cooperatives constituted important 
source of finance for large majority of rural households as 
follows: landless (20.45 percent); marginal farmers 
(41.38 percent), small farmers (38.75 percent), semi-
medium farmers (30.65 percent), medium farmers (35.17 
percent) and large farmers (25 percent) (Gill, 2016, p. 
175). The share of the cooperative sector in the state also 
increased in the situation of the predominantly agrarian 
base of the state economy. As per census 2011, the 
proportion of agricultural workers to total workers was 
35.59 percent (Economic and Statistical Organization, 
2015). The primary sector in overall contributed to the 
extent of 27.40 percent to state income in 2014-15.  And, 
the share of various sub-sectors was as follows: 
agriculture 17.81 percent, livestock 7.78 percent, forestry 
2.50 percent, fishery 0.32 percent, and mining 0.03 
percent. Against such backdrop, the study is an attempt to 
capture the various growth and size dimensions of the 
PACS as operating in the rural set up of the state of 
Punjab. The importance of the study of cooperative credit 
assumes added importance when informal lending has 
been pointed out as the noticeable cause of rural distress 
(Bhangoo, 2014). The paper has been divided into four 
sections. The next section second provides the 
information regarding the number and membership of the 
PACS in Punjab. It explains the progress of the PACS in 
terms of number and membership. Section third deals 
with the working capital of the PACS in overall as well as 
in terms of member and per society. Section four deals 
with the levels of share capital, own funds, and deposits. 
The last section fifth sums up the major findings with 
extended observations in order to generate some policy 
import.
DATA AND METHODOLOGY

The study in a comparative framework by using the 
inter-district information focuses upon the overall 
number, membership, composition of financial resources 
like working capital, deposits, own funds and share 
capital of the PACS for the state as well across the various 
districts. It made use of secondary data pertaining to the 
period of twelve years spanning from 2002-03 to 2013-
14. The period has been selected purposely as for this 
period the data series were available on the consistent 
basis with same variables and districts. In order to present 
data in a comparative framework in a concise format, it 
has been converted into Triennium Averages (TA) based 
on three successive financial years. The data relating to 
the number of societies, their membership, working 
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capital, share capital, own funds and deposits have been 
collected, presented and analyzed for the above said 
period. Real price based trend growth rates have been 
worked out by using wholesale price index as deflator 
with the base at 2004-05 (Reserve Bank of India, 2015-
16). The nominal prices based values of various variables 
have been first converted into real prices by using the said 
deflator and then trend growth rates worked out to 
compare the growth rates over the period. Per society and 
per member level of all of the four financial variables 
namely working capital, share capital, own funds and 
deposits have been worked out to assess the economic 
standing of the PACs. An attempt has been made to 
present a comparative picture of the PACS based on inter-
district, inter-society, and inter-period analysis. The term 
working capital of the PACS includes share capital, 
deposits from members and non-members, loans from 
central cooperative banks and own funds. The share 
capital is actually the paid-up capital subscribed by the 
members while becoming the members of the societies. 
The study is descriptive static in nature with results 
presented in tabular form based on percentages and 
growth rates. The data have been collected from various 
Annual Reports of Department of Cooperation, 
Government of Punjab head quartered at Chandigarh.
RESULTS AND DISCUSSION
Overall Number and Membership

The perusal of Table 1 shows the district-wise 
number of PACS in Punjab. The perusal of the data shows 
that during the study period the total number of the PACS 
in the state actually registered a decline. In the beginning 
of study period, 2002-05 (T.A) their total numbers were 

equivalent to 3994 societies which have come down to 
3708 in 2011-14 (T.A). A comparative study of the figures 
reveals that during 2002-05 (T.A), the district of Amritsar 
consists of the highest number of the PACS (414) and it 
continued to have the highest number of the PACS 
throughout the study period. Ludhiana came next with 
370 PACS during 2011-14 (T.A), while Hoshiarpur, 
Sangrur, and Patiala had respectively 357, 308 and 272 
societies during the same year. Taken together these five 
districts (Amritsar, Ludhiana, Hoshiarpur, Sangrur, and 
Patiala) accounted for approximately 47 percent of the 
total PACS in Punjab. The growth rate relating to the total 
number of the PACS for the state as a whole found to be 
negative, which implies that the total number of societies 
has declined by 0.86 percent per annum. The growth rates 
of the PACS were negative in lot many districts except for 
seven districts namely Amritsar, Bathinda, Faridkot, 
Mansa, Moga, Muktsar, and Ropar.

Membership of the PACS is open to all persons of 
good character who reside within the area of operation of 
the society. The minimum initial membership for a 
primary agriculture cooperative society is ten and the 
Registrar of Cooperative Societies is authorized to 
dissolve any society where the membership falls below 
this figure (Mathur, 1971). Table 2 shows the district-wise 
membership of the PACS in Punjab. During 2002-05 
(T.A) total membership of PACS was 2,083,019 and it has 
increased to 2,410,373 during 2011-14 (T.A). During the 
reference period number of the PACS in Punjab has 
declined however the membership of the PACS has 
increased. The comparative analysis of the data shows 
that Hoshiarpur was having the highest percentage share 

District 2002-05 2005-08 2008-11 2011-14 Growth
*rateNumber Percent Number Percent Number Percent Number Percent

Amritsar 414 10.37 414 10.44 414 10.66 428 11.55 0.38
Bathinda 166 4.16 174 4.40 185 4.77 189 5.09 1.52
Faridkot 76 1.90 76 1.92 78 2.01 80 2.15 0.54
Fatehgarh Sahib 139 3.47 139 3.51 137 3.53 136 3.67 -0.24
Firozpur 317 7.95 307 7.75 292 7.51 261 7.04 -2.13
Gurdaspur 293 7.33 290 7.32 264 6.81 214 5.78 -3.43
Hoshiarpur 404 10.12 404 10.19 404 10.41 357 9.62 -1.43
Jalandhar 254 6.36 254 6.41 252 6.48 239 6.44 -0.72
Kapurthala 105 2.63 105 2.65 105 2.70 101 2.73 -0.37
Ludhiana 381 9.54 383 9.67 376 9.69 370 9.98 -0.41
Mansa 112 2.80 110 2.77 111 2.86 114 3.08 0.25
Moga 167 4.18 165 4.16 164 4.23 170 4.59 0.18
Muktsar 138 3.46 140 3.54 141 3.63 143 3.86 0.36
Nawan Shehar 146 3.65 140 3.53 141 3.64 142 3.84 -0.27
Patiala 349 8.73 346 8.73 301 7.75 272 7.33 -2.89
Ropar 186 4.66 170 4.30 194 4.99 183 4.94 0.03
Sangrur 348 8.70 345 8.70 323 8.32 308 8.32 -1.74
Total 3994 100 3964 100 3882 100 3708 100 -0.86

Table 1. Overall number of PACS in Punjab, district-wise 

Source: Department of Cooperation, Government of Punjab, Chandigarh.
*Trend growth rate for the period 2002-03 to 2013-14. 
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in the total membership of the PACS during the study 
period. During 2002-05(T.A) it was 12.41 percent and it 
increased to 13.88 percent during 2011-14(T.A). During 
2002-05(T.A) Faridkot has the least percentage share in 
the total membership of the PACS it was just 2.19 percent. 
Whereas during the latest period of the study, 2011-14 
(T.A) Fatehgarh Sahib has the least percentage share in 
the total membership of the PACS, it was 2.35 percent. 
The membership of PACS rose in the case of all the 
districts except for Kapurthala only, which has shown a 
negative growth rate (0.92 percent). So, the decline in the 
number of PACS and increase in overall membership 
resulted in the continuous rise in the number of members 
on per society basis from the level of 522 members to 650 
members during the period from 2002-05 (T.A.) to 2011-
14 (T.A.) (Table 3). Further, there exists considerable 
variation in membership across the districts. During 
2011-14 (T.A.) the membership was found to be highest in 
the case of NawanShehar (1198) and lowest for Amritsar 
(373).
Working Capital

Working capital indicates the amount of the funds 
which are available for undertaking various lending and 
service activities in an organization. The sources of 
working capital of the PACS in the state were essentially 
the share capital, deposits from members, deposits from 
non-members, loans from central cooperative banks and 
reserve funds.  A larger working capital enables an 
organization to undertake service and credit activities on a 
larger scale. It provides the necessary leverage even to 
venture into new activities which involve some higher 
degree of risk and uncertainty. The growing level of 
working capital enhances the faith of depositors in the 
functioning of the organization which generates goodwill 

and leads to more business. The financial strength of the 
PACS is reflected through an increase in the working 
capital over years which could be an indication of the 
potential for better performance. This is particularly true 
in the case of availability of per member working capital 
rather than total working capital.

The perusal of Table 4 shows the overall level of 
working capital of the PACS in Punjab for all districts of 
the state. Importantly, working capital registered an 

District 2002-05 2005-08 2008-11 2011-14 Growth
rate*

Number Percent Number Percent Number Percent Number Percent

Amritsar 1,25,382 6.02 126708 5.88 139368 6.05 1,59,613 6.62 2.70
Bathinda 90,991 4.37 103122 4.78 106042 4.61 1,17,703 4.88 2.83
Faridkot 45,568 2.19 49936 2.32 56227 2.44 60,019 2.49 3.21
Fatehgarh Sahib 54,378 2.61 56038 2.60 56928 2.47 56,590 2.35 0.43
Firozpur 94,051 4.52 98383 4.56 116179 5.05 1,23,325 5.12 3.25
Gurdaspur 81,021 3.89 84516 3.92 85937 3.73 92,871 3.85 1.31
Hoshiarpur 2,58,436 12.41 299374 13.88 322469 14.01 3,34,552 13.88 2.93
Jalandhar 1,99,141 9.56 202303 9.38 202510 8.80 2,07,880 8.62 0.44
Kapurthala 97,017 4.66 85719 3.97 87198 3.79 88,387 3.67 -0.92
Ludhiana 2,47,866 11.90 247447 11.47 254287 11.05 2,64,261 10.96 0.76
Mansa 53,115 2.55 55812 2.59 63493 2.76 66,833 2.77 2.73
Moga 1,00,189 4.81 101123 4.69 106457 4.62 1,10,877 4.60 1.18
Muktsar 66,974 3.22 69249 3.21 70299 3.05 73,473 3.05 1.00
Nawan Shehar 1,66,587 8.00 167507 7.77 163141 7.09 1,70,552 7.08 0.18
Patiala 1,31,186 6.30 140842 6.53 146912 6.38 1,52,699 6.34 1.70
Ropar 1,17,445 5.64 100639 4.67 134985 5.86 1,37,130 5.69 2.08
Sangrur 1,53,672 7.38 167999 7.79 189761 8.24 1,93,609 8.03 2.75
Total 2,083,019 100 2,156,717 100 2,302,195 100 2,410,374 100 1.67

Table 2. Overall membership district-wise of PACS in Punjab

Trend Growth Rate for the period 2002-03 to 2013-14.
Source: Department of Cooperation, Government of Punjab, Chandigarh.

District 2002-05 2005-08 2008-11 2011-14

Amritsar 303 306 337 373
Bathinda 548 591 572 624
Faridkot 599 657 721 753
Fatehgarh Sahib 392 403 416 416
Firozpur 296 320 402 472
Gurdaspur 277 291 329 433
Hoshiarpur 640 741 798 952
Jalandhar 784 797 805 873
Kapurthala 924 816 831 873
Ludhiana 651 646 677 714
Mansa 474 507 572 584
Moga 600 613 648 651
Muktsar 485 493 499 514
Nawan Shehar 1139 1196 1154 1198
Patiala 376 407 490 562
Ropar 632 575 702 755
Sangrur 442 487 596 635
Total 522 544 594 650

Table 3. Average membership district-wise per PACS in 
Punjab

(Number)

Source: Calculated from Table 1 and Table 2.

48

Indian J Econ Dev 14(1): 2018 (January-March)



increase in absolute figures at current prices during the 
period under study. During 2002-05 (T.A), the overall 
working capital of the PACS was `3, 17,147.99lakh 
which has increased to `9, 09,069.44lakh during the 
period 2011-14 (T.A) which is almost three times the 
working capital during the initial period of study. 
Ludhiana has the highest percentage share in the total 
working capital of the PACS. During 2002-05 (T.A) 
percentage share of Ludhiana in the total working capital 
of the PACS was 10.97 percent and it has increased to 
11.88 percent during 2011-14 (T.A). Patiala came next 
with 9.46 percent share in 2011-14 (T.A), while Jalandhar, 
Hoshiarpur, and Ferozpur have 9.21, 8.94, and 8.74 
percent share in total working capital respectively in 
2011-14 (T.A). District-wise view of the data reveals that 
during the period under study the real prices based trend 
growth rate of working capital was positive in almost all 
districts except three, viz. Muktsar, Nawan Shehar, and 
Sangrur where growth rates were found to be negative. 
The growth rate was highest in the case of Hoshiarpur 
(6.70 percent), followed Jalandhar (6.35 percent) and 
Kapurthala (6.20 percent). Noticeably, the growth rate of 
overall working capital was found to be highly negative in 
the case of Sangrur (7.40 percent). But for other districts 
which recorded negative growth, it was not that much 
intense. In over, for the state as a whole, the working 
capital has grown by 5.21 percent per annum at real 
prices.

The average level of working capital per society and 

per member is shown in Table 5 and Table 6 respectively. 
The level of working capital per society in Punjab was 
`79.41 lakh during 2002-05 (T.A.) which rose to ̀ 245.79 
lakh during 2011-14 (T.A), thus recording growth rate of 
5.03 percent per annum. Kapurthala has the highest level 
of working capital per society (`410.48 lakh) during 
2011-14 (T.A.), which is higher than the average level of 
overall working capital per society. District-wise average 
level of working capital on the basis of per member in 
Punjab was `0.15 lakh during 2002-05 (T.A) and it has 
increased to `0.38 lakh during 2011-14 (T.A.) with the 
real prices growth rate of  2.43  percent per annum but 
with strong inter-district variations. For four districts 
namely Muktsar, Nawan Shehar, Ropar and Sangrur its 
growth rate was negative. During the study period, 
Firozpur has the highest level of working capital per 
member. Except for Muktsar, Sangrur and Ropar in all 
other districts working capital per member have 
witnessed a rise in absolute figures.
Own Funds, Deposits and Share Capital

The results presented in Table 7 show the district-
wise level of own funds for the PACS in Punjab. During 
the reference period, own funds have demonstrated an 
expanding pattern. During 2002-05 (T.A.) the total 
amount of own funds of the PACS in Punjab were 
`51,967.06 lakh.And, it increased to `99,324.51 lakh 
during 2011-14 (T.A.) by recording a 0.75 percent growth 
per annum at real prices. Ludhiana remained at the top in 
terms of the share in the overall level of own funds of the 

District 2002-05 2005-08 2008-11 2011-14 Growth
rate*

Amount Percent Amount Percent Amount Percent Amount Percent

Amritsar 22584.27 7.12 31141.64 6.69 47774.01 7.76 57936.57 7.06 4.52

Bathinda 17531.39 5.53 29387.94 6.31 36798.40 5.98 45379.14 5.53 4.11

Faridkot 7636.55 2.41 11328.61 2.43 15949.51 2.59 22172.71 2.70 5.71

Fatehgarh Sahib 10347.22 3.26 16328.06 3.51 25575.39 4.16 118617.91 3.64 5.65

Firozpur 24900.75 7.85 35051.32 7.53 52658.27 8.56 71732.32 8.74 5.83

Gurdaspur 7290.20 2.30 9869.00 2.12 11397.77 1.85 21031.24 2.56 2.10

Hoshiarpur 24569.49 7.75 33543.04 7.20 51414.50 8.36 73310.71 8.94 6.70

Jalandhar 24936.75 7.86 36616.11 7.86 55484.27 9.02 75547.63 9.21 6.35

Kapurthala 13520.01 4.26 20989.66 4.51 29080.84 4.73 41513.18 5.06 6.20

Ludhiana 34796.25 10.97 54027.10 11.60 70594.39 11.47 97434.48 11.88 5.03

Mansa 10391.17 3.28 15802.11 3.39 19993.12 3.25 25138.21 3.06 3.45

Moga 15597.07 4.92 23103.12 4.96 29589.98 4.81 36484.53 4.45 3.12

Muktsar 13992.95 4.41 17571.65 3.77 15255.97 2.48 28148.33 3.43 -2.36

Nawan Shehar 22447.82 7.08 30728.77 6.60 29518.51 4.80 53248.24 6.49 -0.50

Patiala 26286.05 8.29 41712.36 8.96 60581.08 9.85 77632.95 9.46 6.04

Ropar 11602.88 3.66 16007.86 3.44 23720.31 3.86 23042.50 2.81 0.89

Sangrur 28717.19 9.05 42520.08 9.13 39870.20 6.48 40698.79 4.96 -7.40

Total 3,17,147.99 100 4,65,728.47 100 6,15,256.53 100 9,09,069.44 100 5.21

Table 4. Overall level of working capital district-wise of PACS in Punjab
(`lakh rupees)    

Source: Department of Cooperation, Government of Punjab, Chandigarh.
*Real Prices Trend Growth Rate for the period 2002-03 to 2013-14 (base year 2004-05=100).
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PACS for the state. During 2002-05 (T.A.), the share of 
Ludhiana in total own funds was 13.92 percent which 
registered a continuous rise and reached to 16.77 percent 
during 2011-14 (T.A.). The district of Fatehgarh Sahib 
constitutes the lowest share in the overall level of own 
funds (0.80 percent) during 2011-14 (T.A.). But, during 
2011-14 (T.A.) 68.58 percent of own funds of the PACS 

originated from six districts namely Firozpur (8.33 
percent), Hoshiarpur (10.60 percent), Jalandhar (13.28 
percent), Ludhiana (16.77 percent), Nawan Shehar (12.25 
percent) and Patiala (7.35percent). It is noteworthy that 
the relative weight of different districts in the own funds 
changed considerably during the study period. Some 
districts recorded continuous rise in relative terms such as 

District 2002-05 2005-08 2008-11 2011-14 Growth rate*

Amritsar 54.55 75.22 115.40 135.35 4.12
Bathinda 105.51 168.20 198.44 240.39 2.54
Faridkot 100.48 149.06 204.48 278.23 5.14
Fatehgarh Sahib 74.61 117.47 186.84 219.41 5.90
Firozpur 78.50 114.01 183.13 274.45 8.13
Gurdaspur 24.91 34.01 40.28 98.14 5.72
Hoshiarpur 60.82 83.03 127.26 210.32 8.24
Jalandhar 98.18 144.16 220.78 318.81 7.12
Kapurthala 128.76 199.90 276.96 410.48 6.59
Ludhiana 91.32 141.06 188.27 263.76 5.47
Mansa 92.78 143.66 180.12 219.73 3.19
Moga 93.48 140.02 180.06 214.08 2.93
Muktsar 101.40 125.18 108.20 196.84 -2.70
Nawan Shehar 153.91 219.49 209.27 374.08 -0.24
Patiala 75.38 120.70 202.60 286.31 9.20
Ropar 62.38 96.52 124.75 130.12 0.86
Sangrur 82.63 123.25 116.26 140.95 -5.77
Total 79.41 117.56 158.54 245.79 5.03

Table 5. Working capital per PACS in Punjab
(`lakh)

Source: Calculations based on Table 1 and 3.
*Real prices trend growth rate for the period 2002-03 to 2013-14 (base year 2004-05=100).

District 2002-05 2005-08 2008-11 2011-14 Growth Rate*

Amritsar 0.18 0.25 0.34 0.36 1.77
Bathinda 0.19 0.28 0.35 0.39 1.24
Faridkot 0.17 0.23 0.28 0.37 2.42
Fatehgarh Sahib 0.19 0.29 0.45 0.53 5.19
Firozpur 0.27 0.36 0.45 0.58 2.51
Gurdaspur 0.09 0.12 0.13 0.23 0.78
Hoshiarpur 0.09 0.11 0.16 0.22 3.66
Jalandhar 0.13 0.18 0.27 0.36 5.88
Kapurthala 0.14 0.25 0.33 0.47 7.18
Ludhiana 0.14 0.22 0.28 0.37 4.24
Mansa 0.20 0.28 0.31 0.38 0.70
Moga 0.16 0.23 0.28 0.33 1.91
Muktsar 0.21 0.25 0.22 0.38 -3.32
Nawan Shehar 0.13 0.18 0.18 0.31 -0.69
Patiala 0.20 0.30 0.41 0.51 4.27
Ropar 0.10 0.18 0.18 0.17 -1.16
Sangrur 0.19 0.25 0.21 0.21 -9.88
Total 0.15 0.22 0.27 0.38 2.43

Table 6. Working capital per-member of PACS in Punjab 
(`lakh)

Source: Calculations based on Table 2 and 3.
*Real prices trend growth rate for the period 2002-03 to 2013-(base year 2004-05=100).
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District 2002-05 2005-08 2008-11 2011-14 Growth 
rate*Amount Percent Amount Percent Amount Percent Amount Percent

Amritsar 1720.26 3.31 2067.43 3.18 2369.52 2.97 3019.71 3.04 -0.18
Bathinda 2971.72 5.72 3873.81 5.96 4988.26 6.25 5848.93 5.89 1.23
Faridkot 1278.14 2.46 1716.75 2.64 2351.44 2.95 3062.72 3.08 3.54
Fatehgarh Sahib 1539.85 2.96 2182.13 3.36 1863.41 2.33 797.29 0.80 -13.16
Firozpur 5105.03 9.82 5159.81 7.93 8543.86 10.71 8273.36 8.33 -0.12
Gurdaspur 844.13 1.62 837.18 1.29 1015.54 1.27 1094.58 1.10 -3.11
Hoshiarpur 3812.19 7.34 4964.66 7.63 6858.43 8.59 10532.46 10.60 5.09
Jalandhar 5380.17 10.35 6985.04 10.74 5695.62 7.14 13191.48 13.28 0.17
Kapurthala 2194.19 4.22 3244.45 4.99 4575.42 5.73 3057.31 3.08 -1.45
Ludhiana 7232.64 13.92 9092.45 13.98 12277.30 15.38 16658.63 16.77 2.93
Mansa 1363.30 2.62 1527.53 2.35 1964.73 2.46 2304.45 2.32 -0.29
Moga 3839.81 7.39 4406.91 6.78 4748.48 5.95 4556.73 4.59) -5.92
Muktsar 1734.61 3.34 2029.11 3.12 1625.14 2.04 2242.22 2.26) -10.78
Nawan Shehar 4263.68 8.20 5691.50 8.75 7884.07 9.88 12171.00 12.25 5.51
Patiala 3578.98 6.89 4715.80 7.25 5651.23 7.08 7296.65 7.35 1.36
Ropar 1272.18 2.45 1806.38 2.78 2656.27 3.33 3215.88 3.24 4.49
Sangrur 3836.20 7.38 4726.93 7.27 4741.11 5.94 2001.08 2.01 -12.76
Total 51967.06 100 65027.86 100 79809.82 100 99324.51 100 0.75

Table 7. Overall level district-wise of own funds of PACS in Punjab
(`lakh)     

Source: Department of Cooperation, Government of Punjab, Chandigarh.
*Real prices trend growth rate for the period 2002-03 to 2013-14 (base year 2004-05=100).

Faridkot, Hoshiarpur, Ludhiana and Nawan Shehar. The 
inter-district comparison of growth rate presents a mixed 
picture with strong negative growth rates in the case of 
some districts. For example, the real trend growth rate 
was found to be highly negative in the case of three 
districts, i.e. Fatehgarh Sahib (-13.16 percent), Sangrur (-
12.76 percent) and Muktsar (-10.78 percent).

The perusal of Table 8 and 9 show per-society and 
per-member average level of own funds for the PACS 
respectively. Per-Society average level of own funds for 
the state worked out to be `13.01 lakh during 2002-05 
(T.A.), `16.41 lakh 2005-08 (T.A.), `20.55 lakh 2008-
11(T.A.), and `26.83 lakh during 2011-14 (T.A.). 
Bathinda, Faridkot, Firozpur, Hoshiarpur, Jalandhar, 
Kapurthala, Ludhiana, Nawan Shehar and Patiala have 
the per-society level of own funds higher than that of the 
s t a t e  a v e r a g e  l e v e l  o f  o w n  f u n d s  p e r  
society.Though,marginally but the level of own funds per 
member of the PACS has also been found to be 
continuously increasing during the study period. 
Amritsar, Fatehgarh Sahib, Gurdaspur, Hoshiarpur, 
Kapurthala, Mansa, Muktsar, Ropar, and Sangrur have 
the average level of own funds per member lower than 
that of the state average level of own funds.

Share capital being an important source of finance 
provides considerable strength to the working capital. The 
share capital held by a person in the society is a measure of 
his interest in its financial stability and soundness. It is 
found that if the members have invested some of their own 
money in a society, they feel a strong attachment to it, and 

District 2002-05 2005-08 2008-11 2011-14

Amritsar 4.16 4.99 5.72 7.04
Bathinda 17.90 22.19 26.89 31.00
Faridkot 16.82 22.59 30.15 38.44
Fatehgarh Sahib 11.10 15.70 13.54 5.86
Firozpur 16.09 16.79 29.77 31.71
Gurdaspur 2.88 2.88 3.94 5.11
Hoshiarpur 9.44 12.29 16.98 30.29
Jalandhar 21.18 27.50 22.48 55.75
Kapurthala 20.9 30.90 43.58 30.24
Ludhiana 18.98 23.74 32.72 45.18
Mansa 12.17 13.89 17.70 20.16
Moga 22.99 26.71 28.87 26.65
Muktsar 12.57 14.46 11.53 15.68
Nawan Shehar 29.24 40.65 55.76 85.49
Patiala 10.27 13.64 18.89 26.92
Ropar 6.84 11.10 13.96 17.68
Sangrur 11.04 13.70 14.02 6.61
Total 13.01 16.41 20.55 26.83

Table 8. Own Funds per PACS in Punjab 
(`lakh)          

Source: Calculations based on Table 1 and 6.

take interest in it. Also, share capital enables the society to 
contribute towards the share capital of central banks and 
thus to help in strengthening the federal structure. Lastly, 
the collection of share capital from members is a good 
way of promoting thrift among them (Mathur, 1971).
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District 2002-05 2005-08 2008-11 2011-14 

Amritsar 0.01 0.02 0.02 0.02
Bathinda 0.03 0.04 0.05 0.05
Faridkot 0.03 0.03 0.04 0.05
Fatehgarh Sahib 0.03 0.04 0.03 0.01

Firozpur 0.05 0.05 0.07 0.07

Gurdaspur 0.01 0.01 0.01 0.01

Hoshiarpur 0.01 0.02 0.02 0.03
Jalandhar 0.03 0.03 0.03 0.06
Kapurthala 0.02 0.04 0.05 0.03
Ludhiana 0.03 0.04 0.05 0.06
Mansa 0.03 0.03 0.03 0.03
Moga 0.04 0.04 0.04 0.04

Muktsar 0.03 0.03 0.02 0.03

Nawan Shehar 0.03 0.03 0.05 0.07
Patiala 0.03 0.03 0.04 0.05
Ropar 0.01 0.02 0.02 0.02
Sangrur 0.02 0.03 0.03 0.01
Total 0.02 0.03 0.03 0.04

Table 9. Own funds per-member of PACS in Punjab

(`lakh) 

Source: Calculations based on Table 2 and Table 6.

The perusal of Table 10 shows the district-wise level 
of share capital for the PACS in Punjab. During 2002-05 
(T.A.), the share capital of the PACS in Punjab was `18, 
259.58 lakh which increased to `36, 031.18 lakh during 

District 2002-05 2005-08 2008-11 2011-14 Growth 
rate*

Amount Percent Amount Percent Amount Percent Amount Percent

Amritsar 855.14 4.68 1043.23 4.74 1232.32 4.30 1470.74 4.08 -0.33

Bathinda 1039.13 5.69 1357.68 6.17 1694.75 5.91 2063.07 5.73 1.24

Faridkot 440.59 2.41 541.30 2.46 721.07 2.51 968.44 2.69 2.52

Fatehgarh Sahib 727.27 3.98 867.42 3.94 1199.61 4.18 1394.45 3.87 1.15

Firozpur 1505.41 8.24 1684.37 7.65 2625.57 9.15 3054.45 8.48 2.10

Gurdaspur 736.55 4.03 799.64 3.63 958.21 3.34 998.07 2.77 -2.67

Hoshiarpur 1348.00 7.38 1643.02 7.46 2168.21 7.56 2913.07 8.08 2.39

Jalandhar 1456.76 7.98 1697.31 7.71 2199.20 7.67 2776.57 7.71 0.96

Kapurthala 566.27 3.10 775.49 3.52 1091.22 3.80 1389.25 3.86 3.79

Ludhiana 2268.03 12.42 2701.61 12.27 3326.25 11.60 4019.16 11.15 0.11

Mansa 585.80 3.21 705.67 3.21 870.87 3.04 1018.89 2.83 -0.12

Moga 944.27 5.17 1142.90 5.19 1313.19 4.58 1674.58 4.65 -0.01

Muktsar 599.83 3.28 721.42 3.28 930.55 3.24 1232.22 3.42 1.71

Nawan Shehar 943.23 5.17 1067.90 4.85 1342.37 4.68 1765.33 4.90 0.69

Patiala 1737.14 9.51 2187.91 9.94 2866.16 9.99 3732.24 10.36 2.26

Ropar 644.05 3.53 780.83 3.55 1112.11 3.88 1343.87 3.73 2.31

Sangrur 1862.31 10.2 2295.49 10.43 3029.95 10.56 4216.79 11.70 2.80

Total 18259.78 100 22013.19 100 28681.61 100 36031.18 100 1.35

Table 10. Overall share capital district-wise of PACS in Punjab
(`lakh)  

Source: Department of Cooperation, Government of Punjab, Chandigarh.
*Real prices trend growth rate for the period 2002-03 to 2013-14 (base year 2004-05=100).

2011-14 (T.A); thereby recording the real growth rate of 
1.35 percent per annum. During 2002-05 (T.A.) Ludhiana 
occupies the highest proportion in total share capital 
(12.42 percent). However, during the last period of the 
study (2011-14), the district of Sangrur has the highest 
share in total share capital (11.70 percent). During 2002-
05 (T.A.), Faridkot has the lowest share in the total share 
capital of the PACS in Punjab, i.e. 2.41 percent. 
Moreover, it continued to have the lowest share during 
2011-14 (T.A.), i.e. 2.69 percent. The growth rate of the 
share capital of the PACS has been found to be positive for 
most of the districts except for four districts namely 
Amritsar (-0.33 percent), Gurdaspur (-2.67 percent), 
Mansa (-0.12 percent) and Moga (-0.01 percent).

District-wise per-society and per-member share 
capital forthe PACS in Punjab is shown in Table 11 and 12 
respectively. The average level of share capital per society 
and per member was found to be very low in Punjab. The 
average level of share capital rose from `4.57 lakh to 
`9.73 lakh during the period from 2002-05 (T.A.) to 2011-
14 (T.A.). Sangrur has the highest average level of share 
capital per-society (`13.94 lakh)in 2011-14.In the same 
year Amritsar, Gurdaspur, Hoshiarpur, Mansa, Muktsar, 
and Ropar have average share capital lower than the state 
average level of share capital per society. The average 
level of share capital per member in Punjab was 
equivalent to `0.01 lakh during 2002-05 (T.A) which 
remained constant during the entire study period.

Deposits, also known as an internal source of finance, 
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District 2002-05 2005-08 2008-11 2011-14

Amritsar 2.07 2.52 2.98 3.44
Bathinda 6.26 7.78 9.14 10.93
Faridkot 5.80 7.12 9.24 12.15
Fatehgarh Sahib 5.24 6.24 8.76 10.25
Firozpur 4.74 5.48 9.16 11.70
Gurdaspur 2.52 2.75 3.70 4.66
Hoshiarpur 3.34 4.07 5.37 8.36
Jalandhar 5.74 6.68 8.75 11.69
Kapurthala 5.39 7.39 10.39 13.73
Ludhiana 5.95 7.05 8.86 10.88
Mansa 5.23 6.42 7.85 8.91
Moga 5.65 6.93 7.99 9.82
Muktsar 4.35 5.14 6.60 8.62
Nawan Shehar 6.46 7.63 9.50 12.40
Patiala 4.98 6.33 9.59 13.77
Ropar 3.46 4.74 5.84 7.38
Sangrur 5.36 6.65 9.60 13.94
Total 4.57 5.56 7.42 9.73

Table 11. Share capital per PACS in Punjab 
(`lakh)

Source: Calculations based on Table 1 and Table 9.

District 2002-05 2005-08 2008-11 2011-14

Amritsar 0.01 0.01 0.01 0.01

Bathinda 0.01 0.01 0.02 0.02

Faridkot 0.01 0.01 0.01 0.02

Fatehgarh Sahib 0.01 0.02 0.02 0.02

Firozpur 0.02 0.02 0.02 0.02

Gurdaspur 0.01 0.01 0.01 0.01

Hoshiarpur 0.01 0.01 0.01 0.01

Jalandhar 0.01 0.01 0.01 0.01

Kapurthala 0.01 0.01 0.01 0.02

Ludhiana 0.01 0.01 0.01 0.02

Mansa 0.01 0.01 0.01 0.02

Moga 0.01 0.01 0.01 0.02

Muktsar 0.01 0.01 0.01 0.02

Nawan Shehar 0.01 0.01 0.01 0.01

Patiala 0.01 0.02 0.02 0.02

Ropar 0.01 0.01 0.01 0.01

Sangrur 0.01 0.01 0.02 0.02

Total 0.01 0.01 0.01 0.01

Table 12. Share capital per-member of PACS in Punjab

(`lakh) 

Source: Calculations based on Table 2 and Table 9.

again come out to be the very crucial source of financing 
for the societies. Deposits are received from both 
members as well as from non-members. An adequate 
amount of deposits of the PACS is an indicator of the 
financial viability of the PACS. Deposits depend upon 
thrift and savings on the part of stakeholders. The basic 

objectives of the PACS have been the mobilization of 
savings and promotion of thrift among members (Punam, 
2005).

Data placed in Table 13 shows the district-wise 
deposits for the PACS in Punjab. A perusal of data shows 
that total deposits of the PACS in Punjab increased from 
`52,089.75 lakh to `1,38,420.69 lakh over the period 
from 2002-05 (T.A) to 2011-14 (T.A.). During 2002-05 
(T.A.), Nawan Shehar has the highest proportionate share 
in the total deposits in Punjab (27.33 percent). The 
position changed drastically during 2011-14 (T.A) and 
Jalandhar comes to occupy the highest with the share of 
22.08 percent. Faridkot has the lowest percentage share in 
the total deposits in Punjab during the entire study 
period.But, noticeably, during 2011-14 (T.A.) as much as 
90.76 percent of the PACS's overall deposits were 
contributed by five districts, viz. Hoshiarpur (17.68 
percent), Jalandhar (22.08 percent), Kapurthala (11.33 
percent), Ludhiana (18.56 percent) and Nawan Shehar 
(21.11 percent). More importantly, the same five districts 
contributed 90.23 percent during 2002-05 (T.A.). It 
implies that the rest twelve districts' contribution 
remained very negligible just around ten percent of the 
total deposits. Trend growth rate of deposits has been 
positive for Punjab (4.35 percent). Comparative analysis 
of growth rate shows that it has been positive in most of 
the districts except for five namely Firozpur, Gurdaspur, 
Nawan Shehar, Patiala, and Sangrur. Amongst these five 
districts growth rate was strongly negative in the case of 
Patiala (-12.66 percent) in the case of other four districts it 
is not that intense.

The perusal of Table 14 and15 shows per society and 
per member average level of deposits for the PACS in 
Punjab.  The average level of deposits per societywas 
`13.04 lakh in 2002-05 (T.A.) and it increased to `37.37 
lakh in 2011-14 (T.A.). Nawan Shehar has the highest 
average deposits per society during the entire study 
period. Per member average level of deposits was`0.02 
lakh in 2002-05 (T.A.) which increased to `0.06 lakh in 
2011-14 (T.A.). It was highest in of Kapurthala (`0.18 
lakh) and as low as ̀ 0.01 for many districts with nil also in 
some cases. 
Concluding with Extended Observations

The foregoing analysis of various aspects of the 
PACS brings out some crucial features of the cooperative 
system being operated through the medium of 
cooperative credit and service societies for the benefit of 
the rural populace of the state. Out of all, at that time 
carved out seventeen districts of the state, the number of 
PACS declined in the case of eleven districts namely 
Fatehgarh Sahib, Ferozpur, Gurdaspur, Hoshiarpur, 
Jalandhar, Kapurthala, Ludhiana, Nawan Shehar, Patiala, 
Ropar, and Sangrur. The number of PACS increased 
somewhat marginally in the case of rest of six districts 
namely Amritsar, Bathinda, Faridkot, Mansa, Moga, and 
Muktsar. Thus, for the state in overall terms, the number 
of PACS has declined during the study period. The 
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District 2002-05 2005-08 2008-11 2011-14 Growth
rate*

Amount Percent Amount Percent Amount Percent Amount Percent

Amritsar 816.79 1.57 1211.08 1.61 1466.54 1.56 2479.50 1.79 5.58

Bathinda 369.96 0.71 475.41 0.63 790.13 0.84 740.49 0.53 3.69

Faridkot 24.73 0.05 33.35 0.04 50.56 0.05 57.70 0.04 3.25

Fatehgarh Sahib 543.18 1.04 974.27 1.29 1525.48 1.63 2452.27 1.77 10.92

Firozpur 151.16 0.29 257.86 0.34 223.28 0.24 278.80 0.20 -0.41

Gurdaspur 213.30 0.41 264.27 0.35 329.38 0.35 346.31 0.25 -0.74

Hoshiarpur 7775.04 14.93 10264.95 13.62 15913.26 16.96 24468.86 17.68 6.79

Jalandhar 11278.38 21.65 16373.87 21.73 24064.12 25.65 30559.45 22.08 5.06

Kapurthala 5156.47 9.90 7786.36 10.33 9405.77 10.03 15680.14 11.33 6.23

Ludhiana 8552.11 16.42 14746.68 19.57 18184.91 19.39 25689.08 18.56 5.56

Mansa 43.62 0.08 63.89 0.08 105.86 0.11 192.92 0.14 10.11

Moga 772.71 1.48 1451.33 1.93 1542.67 1.64 2150.57 1.55 4.97

Muktsar 40.44 0.08 52.20 0.07 62.23 0.07 126.87 0.09 5.71

Nawan Shehar 14238.49 27.33 19113.50 25.36 16873.92 17.99 29224.39 21.11 -1.16

Patiala 706.83 1.36 301.12 0.40 264.55 0.28 277.22 0.20 -12.66

Ropar 991.74 1.90 1216.45 1.61 2313.43 2.47 2523.26 1.82 4.67

Sangrur 414.80 0.80 775.19 1.03 685.47 0.73 1172.85 0.85 -2.26

Total 52089.75 100 75361.79 100 93801.55 100 138420.69 100 4.35

Table 13. Overall deposits district-wise of PACS in Punjab

(`lakh) 

Source: Department of Cooperation, Government of Punjab, Chandigarh.
*Real prices trend growth rate for the period 2002-03 to 2013-14 (base year 2004-05=100).

District 2002-05 2005-08 2008-11 2011-14

Amritsar 1.97 2.93 3.54 5.69
Bathinda 2.22 2.72 4.25 3.93
Faridkot 0.33 0.44 0.65 0.72
Fatehgarh Sahib 3.91 7.01 11.16 18.03
Firozpur 0.48 0.84 0.78 1.07
Gurdaspur 0.73 0.91 1.27 1.62
Hoshiarpur 19.25 25.41 39.39 69.80
Jalandhar 44.40 64.46 95.70 128.91
Kapurthala 49.11 74.16 89.58 155.17
Ludhiana 22.44 38.50 48.56 69.51
Mansa 0.39 0.58 0.95 1.68
Moga 4.63 8.80 9.39 12.62
Muktsar 0.29 0.37 0.44 0.89
Nawan Shehar 97.70 136.53 119.23 205.30
Patiala 2.03 0.87 0.88 1.02
Ropar 5.33 7.14 12.02 13.84
Sangrur 1.19 2.25 1.97 3.87
Total 13.04 19.02 24.32 37.37

Table 14. Per-Society Deposits of PACS in Punjab
(`lakh)

Source: Calculations based on Table 1 and Table 12.

District 2002-05 2005-08 2008-11 2011-14

Amritsar 0.01 0.01 0.01 0.02
Bathinda 0.00 0.00 0.01 0.01
Faridkot 0.00 0.00 0.00 0.00
Fatehgarh Sahib 0.01 0.02 0.03 0.04
Firozpur 0.00 0.00 0.00 0.00
Gurdaspur 0.00 0.00 0.00 0.00
Hoshiarpur 0.03 0.03 0.05 0.07
Jalandhar 0.06 0.08 0.12 0.15
Kapurthala 0.05 0.09 0.11 0.18
Ludhiana 0.03 0.06 0.07 0.10
Mansa 0.00 0.00 0.00 0.00
Moga 0.01 0.01 0.01 0.02
Muktsar 0.00 0.00 0.00 0.00
Nawan Shehar 0.09 0.11 0.10 0.17
Patiala 0.01 0.00 0.00 0.00
Ropar 0.01 0.01 0.02 0.02
Sangrur 0.00 0.00 0.00 0.01
Total 0.02 0.03 0.04 0.06

Table 15. Deposits per-member of PACS in Punjab
(`lakh)

Source: Calculations based on Table 2 and 12.

number of PACS declined because of the net result of 
some of the factors particularly the process of 
amalgamation, winding up of loss-making PACS and 
general restructuring to make them more efficient. The 

PACS were found to be concentrated in some of the 
districts. Taken together five districts namely Amritsar, 
Ludhiana, Hoshiarpur, Sangrur and Patiala accounted for 
approximately 47 percent of the total PACS in Punjab. 
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The rest twelve districts together accounted for 53 percent 
of the PACS in the state. The district of Amritsar consists 
of the highest number of PACS and Faridkot the lowest.

For the state as the whole, the membership of the 
PACS increased considerably in absolute numbers. The 
same happened to be true in the case of all the districts 
except Kapurthala where it declined.Membership-wise, 
the highest was found to exist in Hoshiarpur and lowest in 
Fatehgarh Sahib.Increase in membership of the PACS 
indicates that over the period the outreach of the PACS 
improved. These societies have become popular among 
people due to some specific benefits associated with these 
like availability of credit at the lower rate of interest and 
undertaken of some services beyond credit such as the 
PACS have started providing agricultural inputs like 
seeds, manures, pesticides, renting out of agricultural 
implements and provision of essential commodities etc.

Working capital, share capital, deposits and own 
funds are no doubt the real strength of an organization 
involved borrowing, lending and service activities. But, 
the financial base of the PACS seems not to be that strong 
when the various components were analyzed on the basis 
of the level and real prices growth, per member and per 
society availability of capital across the districts.As usual, 
the various districts were found to perform differently on 
the various components of financial structure analyzed. 
So far deposits are concerned, as high as 90 percent were 
contributed throughout by five districts, viz. Hoshiarpur, 
Jalandhar, Kapurthala, Ludhiana and Nawan Shehar. In 
the case of own funds, during 2011-14 (T. A.), 68.58 
percent of own funds of the PACS originated from six 
districts namely Ferozpur (8.33 percent), Hoshiarpur 
(10.60 percent), Jalandhar (13.28 percent), Ludhiana 
(16.77 percent), Nawan Shehar (12.25 percent) and 
Patiala (7.35 percent). In the case of share capital, during 
2011-14 (T. A.), 57.48 percent of share capital was 

provided by six districts namely Firozpur (8.48 percent), 
Hoshiarpur (8.08 percent), Jalandhar (7.71 percent), 
Ludhiana (11.15 percent), Patiala (10.36 percent) and 
Sangrur (11.70 percent).

The working capital of the PACS in overall for the 
state increased in real terms but in the case of three 
districts namely Muktsar, Nawan Shehar and Sangrur its 
growth rate was found to be negative. In terms of districts, 
the highest proportionate share of working capital was 
occupied  by  Ludhiana  and  the  lowes t  by  
Gurdaspur.Except for Muktsar, Sangrur and Ropar in all 
other districts the level of working capital per member 
registered an increase.But, per member and per society 
the availability of working capital was found to be on 
lower side. For example, during 2011-14 (T.A.), the 
average size of society was 650 members. And, per 
society and per member the level of working capital was 
equivalent to `245.79 lakh and `0.38 lakh respectively. 
This essentially is a very low level of working capital 
available with the societies for carrying forward their 
lending and service activities. In some of the districts, it 
comes out to be much lower than that of the state average. 
The rise in the level of membership also conveys the fact 
that more people are getting associated with these 
societies. The capital base is definitely inadequate when it 
is viewed in the context of the level of per capita income 
of the state, rise in the cost of cultivation and expected 
diversification of the functions of societies. But, the 
inadequate capital base of the societies might in its own 
way pushing the rural borrowers particularly the farming 
community to avail the non-institutional sources for 
fulfilling their credit and other requirements. The 
inadequacy of capital base may also be responsible for 
pooling of formal and informal credit at the end of various 
borrowers. Thus, it becomes imperative to identify the 
societies with the fragile capital base, working out the 
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reasons for the same and initiation of remedial 
interventions. Special attention should be given to 
districts where the level of deposits and own funds is not 
that encouraging. The societies with best practices and the 
sound financial situation can act as role model for those 
which are lagging in performance. The use of modern 
technology and professional management can play the 
decisive role in the rejuvenation of cooperative credit and 
service delivery system in the state. The cooperative 
credit societies' true potential can be realized only when 
they are allowed to operate in a professional environment 
with suitable changes in the requisite legislation with 
transferring the real power to the actual stakeholders. That 
seems to be the only way out to increase the role of 
cooperatives in meeting the national objectives of 
financial inclusion and growth of startups. 
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ABSTRACT
The relationship between money, price, and output is one of the most debated issues among different schools of thought of 
economics, particularly between the Monetarists and Keynesians. The Monetarists argue that money influences the prices and the 
output whereas the Keynesians argue that money does not influence the same. Thus, this paper investigates the causal relationships 
among the three macroeconomic variables. For that purpose, the study has undertaken time series data for the period from 1950-51 
to 2012-13. Lag length is selected using standard criteria – LR, FPE, AIC, SC and HQ through VAR estimation.  Long run and short 
run estimates have been investigated by using Johansen Co-integration and Vector Error Correction approaches. Causal 
relationships among the variables have been observed using Granger causality test. Variance Decomposition Techniques and 
Impulse Response Functions have been employed for forecasting the variables. The estimation of vector error correction model 
based on VAR indicates the existence of long-run unidirectional causalities from money supply to output and money supply to the 
general price level in the long run. However, in the short-run, the bidirectional causality exists between money supply and price 
level whereas unidirectional causality exists between output and price level. In this study, it is concluded that the impact of money 
shocks on output and price remains significantly positive.
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INTRODUCTION
The study of the causal relationship among the 

variables such as money supply, price, and output has 
been an important issue for economists, researchers, and 
policymakers because such relationship reveals the 
suitable monetary policy as well as its effectiveness. The 
relationship between these variables has occupied a 
central place in the history of economic thought. The 
Keynesians emphasize that a change in income causes 
changes in money stocks through the demand for money, 
which means that there, exists a unidirectional causality 
from income to money without any feedback. The 
Monetarists, on the other hand, claim that money supply 
as the main factor leads to changes in income and prices. 
Therefore, the direction of causation runs from money to 

income and prices without any feedback. These 
theoretical frameworks have provided a justification for 
empirical investigations to shift the argument away from 
theoretical debate to that of an empirical question. We 
discuss on how these three macroeconomic variables 
interact both in the short-run and long-run that has 
become an empirical issue. 
LITERATURE REVIEWS

The causal relationship among money, price, and 
output has been investigated by different researchers for 
the different countries over different sample periods and 
provided the conflicting evidence on the issue. 

In particular, the causal relationships between 
money and income and between money and prices have 
been an active area of investigation in economics 

57



particularly after the provocative paper. Based on 
Granger causality, Sims (1972) developed a test of 
causality and applied it to the United States data to 
examine the causal relationship between money and 
income. He found the evidence of unidirectional causality 
from money to income as claimed by the Monetarists. Lee 
& Li (1983) examined causality among money, income, 
and prices in Singapore and found bidirectional causality 
between income and money and unidirectional from 
money to price.Ramachandra (1983, 1986) found that 
money causes real income and price level, price level 
causes real income and nominal income causes money.

Nachane & Nadkarni (1985) suggested that the 
presence of unidirectional causality from money stock to 
prices and found an inconclusive result of the causality 
between real GDP growth and money stock. Joshi & 
Joshi. (1985) found that bidirectional causality exists 
between money and income in Indian economy. 
Rangarajan & Arif (1990) found that price level is 
determined by money supply and output. Khan & 
Siddiqui. (1990) established unidirectional causality from 
income to money and bidirectional between money and 
prices in Pakistan.

Dhanasekaran (1996) observed that a rise in the 
growth rate of national output accompanied by a control 
of money supply would reduce the price level in the 
country. Das (2003) the study come out with three-fold 
results; first a bidirectional causality between money and 
price; second, a bidirectional causality between output 
and price, and finally a unidirectional causality from 
money to output showing that output is a result and not a 
cause. Ramachandran (2004) found out feedback 
relationship between bi-directional causality between 
Money and prices. Real income neither Granger caused 
prices and money nor was Granger caused by prices and 
money. Ashra et al. (2004) established bidirectional 
causality between GDP deflator and the broad money 
supply. The available studies for India provide mixed 
results regarding causality between money and income 
and between money and prices. 

Sharma (2008) investigated the long-run neutrality 
of money using monthly data for India for the post-reform 
period 1991:1 to 2008:12. Seasonal integration and 
cointegration methodology have been applied on both 
narrow and broad money, real output and prices to test the 
money neutrality hypothesis. Sharma et al. (2010) 
investigated causality relation between money and output 
and money and prices by making use of monthly data 
covering the period of 1993:1 to 2009:9. This study also 
found a unidirectional causality between money and 
prices. Mishra et al. (2002, 2010) found long-run 
bidirectional causality between money and output. They 
also found a long-run unidirectional causality running 
from price to money and from price to output. Rami 
(2010) studied the relationship between money, price, and 
output. It is one of the most debated issues among 
different schools of thought of economics, particularly 

between the Monetarists and Keynesians. The model of 
pair wise Granger causality test on annual data of the 
Indian economy covering a period from 1951 to 2005 was 
used. Lag length is selected using standard criteria – LR, 
FPE, AIC, SC and HQ through VAR estimation. The 
results strongly support the monetarists' view and 
partially supports the Keynesian view. However, these 
relationships are sensitive to the lag length selections.

Rami & Dave (2008) tested the direction of causality 
between money supply and prices. They have taken 
monthly data on two alternative measures of Money 
supply viz. Narrow Money (M1) and Broad Money (M3) 
and a measure of Price Level viz. the Whole Sale Price 
Index (WPI) for the Indian economy from June 1953 to 
December 2005. Then, pairwise Granger Causality tests 
have been performed. Their results have been compared 
with the conclusions drawn in the earlier studies and it 
was found that their main conclusion is consistent with 
the conclusions of the majority of the studies that there 
exists reverse Granger Causality i.e. price to the money 
supply as far as the Indian economy is concerned. Ahmed 
and Suliman (2011) studied the co-integration and 
causality model to the Sudan data, the authors used data 
covering the period 1960-2005 and Granger causality 
model with three macroeconomic variables money, price 
and GDP. The result showed that co-integration suggest a 
long-run relationship between variables and as well 
causality found a unidirectional causality running from 
money to price but price does not cause money and the 
direction of causation running from GDP to price level.

Bolaj i  (2012) employed similar  vector  
autoregressive (VAR), Johansen cointegration method 
and Granger-Causality test to analyze the relationship 
between money, inflation and real output in Nigeria 
respectively and concluded that causality is found 
significantly run from money supply to price.Al-fawwaz 
& Al-sawai's (2012)  studied the causality between prices, 
output, and money in Jordan.The study showed that a 
bidirectional causality exists between money supply and 
price level. Saiyed (2012) investigated empirically the 
causal relationship between Money Supply (M3, Broad 
Money), Income/Output (GNP) and Prices using annual 
data for Indian Economy over the period 1990-91 to 
2010-11 with the help of Statistical Regression Models. 
The empirical results indicate that Money Supply does 
Ganger causes Income/Output and Income/Output also 
do Granger causes Money Supply and Money Supply 
causes Prices in the Indian economy.

Iqbal & Tabassum (2014) studied on the dynamic 
interactions among macroeconomic variables such as 
money supply, output, and price for Pakistan employing 
VAR model and concluded that the impact of money 
supply on output and price level remains significantly 
positive. Bozkurt (2014) employed a VAR/VECM model 
in this study to identify the relationship among money, 
inflation, and growth using quarterly data for the period 
1999.2-2012.2 of Turkish. He concluded that the money 
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supply and velocity of money is a main determinant of 
inflation in the long run in Turkey.
METHODOLOGY AND DATA SOURCES

In this paper, It has been inspected the issues of 
causality between money supply (Broad money (M3) 
defined by RBI), Price level (Wholesale Price Index) and 
Output as measured by GDP at factor cost. The required 
data were collected from the Annual Reports of Reserve 
Bank of India, annual data for M3, GDP at factor cost and 
WPI for the time period covering 63 years from 1950 to 
2013. To begin with, as a first step, all the variables were 
converted intonatural logarithmic form for reducing 
variations in them. In the second step, if the mean and 
variance of a time series are constant over time. It is 
known as stationary. This means that the series does not 
have an upward or downward trend over time. Further, the 
Standard estimation procedures cannot be applied to the 
model that contains a non stationary variable. In this case, 
if applied the standard estimation procedures to the model 
of a non stationary variable, it results in spurious 
regression. Therefore, there is a need for testing the series 
whether it is stationary or not before using it in a model. 
Then, non stationary series is transformed into stationary 
by taking the first differences or the number of 
differencing operation it takes to make the series 
stationary. The stationary of variables included in the 
analysis was tested by a Unit Root test. In this context, the 
Augmented Dickey-Fuller (ADF) test was employed to 
check the stationarity of the selected variables and the 
following three models were estimated. 

Model I (without any constant and trend)

Model II (with constant but no trend)

Model III (with constant and trend)

In this context, the Phillips-Perron (PP) test was 
employed to check the stationarity of the selected variables 
and three models were estimated. Dickey-Fuller test 
requires that the error term is serially uncorrelated and 
homogeneous while the Phillips-Perron test is valid even if 
the disturbances are serially correlated and heterogeneous. 
The Phillip-Perron test is based on the following models: 

Model I (without any constant and trend)

Model II (with constant but no trend)
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Model III (with constant and trend)

Both ADF and PP test represents the first difference 
operator. Y and K  are the time series under examination t t

Where á  and â is intercept. t is linear time trend. p and m 1 1 

is the number of lagged first differences å and v  is a pure t t

white noise. The null hypothesis is unit root and the 
alternative hypothesis is level stationarity. The null 
hypothesis of unit root is tested using the t-statistic with 
critical values calculated by Mackinnon. If the coefficient 
of the lag of Y  (è) and K  (P) is significantly different t-1 t-1

from zero, then the null hypothesis is rejected. The 
equations 1.1 and 2.1 consists of without any drift and 
trend whereas the equations 1.2 and 2.2 includes only drift 
and the equations 1.3 and 2.3 includes both drift and a 
deterministic trend. All three models were tested with 
Unit Root test in both methods (i) First Difference When 
the value of ADF and PP is statistically significant, is 
considered as stationarity of series. All our empirical tests 
have been carried out using the E-views 7 econometrics 
package. At an essential step of time series empirical 
analysis, it is first, required to determine the order of 
integration for each of the three variables used in the 
analysis. The Augmented Dickey-Fuller (ADF) and the 
Phillips-Perron (PP) tests were carried out to verify the 
stationarity of the time series data. The tests were carried 
out with the null hypothesis of non-stationarity (unit root) 
for each data series and the results indicate all the three 
data series are at the non-stationary level and become 
stationary after first-order difference. And, it is clear that 
the no null hypothesis of unit roots for all the time series 
are rejected at their first differences since the ADF test and 
PP test statistic values are less than the critical values at 10 
percent, 5 percent and 1 percent levels of significances. 
Thus, the variables are stationary and integrated of the 
same order I(1).
Cointegration Test

Unit root is confirmed for a data series and then the 
next step is to examine whether there exists a long-run 
equilibrium association among variables. This is known 
as cointegration analysis which is very significant to 
avoid the risk of spurious regression. Cointegration 
analysis is important as the VAR model in the first 
difference is misspecified due to the effects of a common 
trend if two non-stationary variables are cointegrated. 
Once identified the cointegration association, then the 
next step is to include residuals from the vectors (lagged 
one period) in the dynamic VECM system. In this stage, 
the cointegrating association among the variables is 
identified by using Johansen's cointegration test. To 
establish the presence of cointegrating vectors in non-
stationary time series, Johansen's test applies the 
maximum likelihood procedure. The testing hypothesis 
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using the Johansen maximum likelihood procedure is the 
null of non-cointegration against the alternative of 
existence of cointegration

The estimation of an unrestricted closed the p order 
VAR in k variables is the first step in the Johansen 
framework. The VAR model as considered in this study is 
as follows:

Where Z is a K-vector of non-stationary I(1) t 

endogenous variables, Y is a d-vector of exogenous t 

deterministic variables, A ..........A  and B are matrices of 1 p

coefficients to be estimated, and v  is a vector of t

innovations that may be contemporaneously correlated 
but are uncorrelated with their own lagged values and 
uncorrelated with all of the right-hand side variables.

The VAR model stated above is generally estimated 
in its first-difference form as most economic time series 
are non-stationary. The form is as:

Where

Granger's representation theorem states that if the 
coefficient matrix has condensed rank r <k, then there is k Ð

×r matrices and ã each with rank r such that  ã and ã'Y  ë Ð= ë t

is I (0). Each column of ã is the co-integrating vector and r 
is the number of co-integrating relations (the co-
integrating rank). Measuring the speed of adjustments in 
ÄZ is executed by  is the matrix of error correction t ë

parameters. The trace test statistic and the maximum 
eigenvalue test statistic are the two important statistical 
tests based on which The Johansen approach to 
cointegration test is executed.
Trace Test Statistic

The trace test statistic can be specified as:

The ith is the largest eigenvalue of the matrix Ð and  

the number of observations is T. In this trace test, the null 
hypothesis is examined that the number of the adifferent 
cointegrating vector(s) is less than or equal to the number 
of cointegration relations ®.
Maximum Eigenvalue Test

The maximum eigenvalue test studies the null 
hypothesis of accurately r cointegrating relations against 
the alternative of r+1 cointegrating relations with the test 

th statistic:       where   the (r+1)
largest squared eigenvalue. In the trace test, the null 
hypothesis of r=0 is examined against the alternative of 
r+1cointegrating vectors.  It is well known that the choice 
of lag length is extremely sensitive in the Johansen's 
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Cointegration test. So, first, In order to find a suitable lag 
structure, a VAR model is integrated to the time series data 
and then five different criteria viz. The Akaike 
Information Criterion (AIC), Schwarz Criterion (SC), 
HQ (Hannan- Quinn Information Criterion, FPE Final 
Predication Error, and the Likelihood Ratio (LR) test have 
been used to select the appropriate lag order required in 
the cointegration test. 
Vector Error Correction Model (VECM)

The cointegration is found existing between 
variables. Then, construction of error correction 
mechanism to the model dynamic relationship is required 
as a third step. The construction of error correction is 
obligatory in order to indicate the speed of adjustment 
from the short-run equilibrium to the long-run 
equilibrium state. 

A Vector Error Correction Model (VECM) is a 
restricted VAR designed for using with nonstationary 
series that are known to be cointegrated.VECM explains 
the model examined is adjusting to each time period 
towards its long-run equilibrium state when the 
equilibrium conditions are enforced.If it is that the 
variables are to be cointegrated, then, in the short run, 
deviations from long-run equilibrium will react on the 
changes in the dependent variables so that they can be 
forced their movements towards the long-run equilibrium 
state. Therefore, each of the error correction terms derived 
from the cointegrating vectors points out an independent 
direction where a stable meaningful long-run equilibrium 
state exists. The VECM has cointegration relations 
constructed into the specification, which restricts the long 
run behavior of the endogenous variables to meet to their 
cointegrating relationship while allowing for short-run 
adjustment dynamics. The cointegration term is called as 
the error correction term because of the deviation from 
long-run equilibrium corrected progressively through a 
series of partial short-run adjustments. The deletion of the 
insignificant variables is allowed by the dynamic 
specification of the VECM when retained error correction 
term.

The speed of adjustment of any disequilibrium in the 
direction of a long-run equilibrium state is pointed out by 
the size of the error correction term. In this study, 
Hendry's error correction model is used. The general form 
of the VECM is given below:

Where Äis the first difference operator; EC is the t-1

error correction term lagged one period; l is the short-run 
coefficient of the error correction term (-1< < 0), and is ä

the white noise. The error correction coefficient ( ) is ä

significant in this error correction estimation as the 
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greater the coefficient specifies the higher speed of 
adjustment of the model from the short-run to the long-
run. 

The error correction term stands for the long-run 
relationship. The occurrence of long-run causal 
relationship is pointed out by a negative and significant 
coefficient of the error correction term. When both the 
coefficients of the error correction term in both the 
equations are significant, it implies the bi-directional 
causality.When only one coefficient as ë is negative and 
significant, it evokes a unidirectional causality from Z to 
Y indicating that Z drives Y in the direction of long-run 
equilibrium but not in the opposite direction. 
Correspondingly, when only another one coefficient as ë  2

is negative and significant, it points out a unidirectional 
causality from Y to Z, implying that Y drives Z in the 
direction of long-run equilibrium but not in the opposite 
direction.

Further, the short-run cause and effect relationship 
between the two variables is pointed out by the lagged 
terms of ÄY and ÄZ  emerged as explanatory variables. t

Hence, it is meant that Z causes Y only when the lagged 
coefficients coefficients ÄY   become significant in the t

regression of ÄZ .t
RESULTS AND DISCUSSION

First, as an important step in the time series 
empirical analysis, the order of integration for each of the 
three variables used in the analysis is required to be 
determined. For this purpose, The Augmented Dickey-
Fuller and Phillips-Parron (pp) unit root test is used and 
the result of such test is shown in Table 1. It is proved that 
at the first difference, the null hypothesis of unit roots for 
all the time series are rejected, as the statistic values of 

Variables in their first differences with 
intercept

ADF statistics Critical values
(percent)

Intercept 
coefficient

Decision

Ln WPI
*-6.0538 At1 :   -3.5420

*0.04788 I(1)

Ln BM
*-5.2411 *0.05320 I(1)

Ln GDP *-7.6932 *0.04828 I(1)

PP adj t-statistics

Ln WPI *-6.0875 At 1 :    -3.5420 0.04788 I(1)

Ln BM *-5.3944 *0.0532 I(1)

Ln GDP *-7.7809 *0.04828 I(1)

Table 1. Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) Tests Statistics for integration

Lag LogL LR FPE AIC SC HQ

0
1
2
3
4
5

-23.04582
349.0950
375.5298
383.0710
393.1262
402.3496

NA
692.9519

*46.48882
12.48192
15.60294
13.35797

0.000493
1.80e-09
988e-10*
1.05e-09
1.02e-09
1.04e-09

0.898132
-11.62397

*-12.22517
-12.17486
-12.21125
-12.21895

1.004706
-11.19767

-11.47914*
-11.10911
-10.82578
-10.51376

0.939645
-11.45791

*-11.93458
-11.75973
-11.67158
-11.55474

Table 2. VAR Lag Order Selection Criteria

* indicates lag order selected by the criterion.

ADF and PP test are less than the critical values at 10 
percent, 5 percent, and 1 percent levels of significances. 
Hence, the variables are stationary and integrated of the 
same order, I (1).
Lag Order Selection

Five different criteria viz. 1) LR: sequentially 
modified LR test statistic (each test at 5 percent level) 2) 
FPE: Final prediction error 3) AIC: Akaike information 
criterion 4) SC: Schwarz information criterion 5) HQ: 
Hannan-Quinn information criterion have been used to 
determine the significant lag values. 
Causality between BM GDP, and WPI,

The below Table: 2 shows the values of various lag 
order selection criteria

The Table: 2 shows that 5 out of 5 criteria LR, FPE, 
AIC, SC and HQ indicate selection of lag order 2.

The existence of a long-run relationship among BM, 
WPI and GDP, i.e. a co-integrating relationship was tested 
by using the Johansen procedure.

In the next step, Johansen's Trace and Maximum 
Eigenvalue tests were used for testing the cointegration 
among the stationary variables. The Trace test points out 
the existence of two cointegrating equation at 5 percent 
level of significance. As well as, the maximum eigenvalue 
test confirms this result. Therefore, there exists a long-run 
equilibrium relationship among the three variables of this 
study and in the short-run, there is likely to exist 
deviations from this equilibrium. Hence, there is a need 
for verifying whether such disequilibrium meets the long-
run equilibrium or not. Further, Vector Error Correction 
Model can be used to generate these short-run dynamics. 
Further, this short-run dynamics can be generating by 
using Vector Error Correction Model. Error correction 
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mechanism gives a means whereby a proportion of the 
disequilibrium is corrected in the next period. Hence, the 
short-run and long-run behavior are reconciled by means 
of error correction mechanism. 

The perusal of Table 5 shows the estimated 
coefficient of theerror-correction term in the lnBM 
equation. It is statistically significant and has a negative 
sign. It confirms that there is not only any problem in the 
long-run equilibrium relation between the independent 
and dependent variables in 10 percent level of 
significance. On the other hand, its relative value (-
0.035818) for India indicates the rate of convergence to 
the equilibrium state per year. Specifically, the speed of 
adjustment of any disequilibrium in money supply (3.581 
percent) towards a long-run equilibrium is corrected each 
year.

In the WPI equation, the estimated coefficient of the 
error correction term is statistically significant at 10 
percent level. It means that the error term contributes in 
clarifying the changes in general price level. On the other 
hand, the estimated coefficient of the error correction 
term is statistically significant at 1 percent level in the ln 
GDP equation and hence, the error correction term takes a 
part in clarifying the changes in output. As a result, the 
relative value for India demonstrates the rate of 
convergence to the equilibrium state per year as 
(0.079557). Precisely, the speed of adjustment of any 
disequilibrium towards a long-run equilibrium is that 
about 7.955 percent of the disequilibrium in output is 
corrected each year.In addition, the existence of Granger 
causality at least in one direction is implied by the 
existence of Cointegration. The existence of a long-run 
causality between the variables of the study is pointed out 
by the negative and statistically significant value of error 
correction coefficient. The results show that there exist 
unidirectional causalities from money supply to output 
and money supply to the general price level in the long-
run (Table 5).

The perusal of Table 5 shows that on the basis of 

Hypothesized No. of CE (S) Eigenvalue Trace
statistic

0.05
critical value

**Prob

*None 0.345689 45.34791 29.79707 0.0004
*

At most 1 0.267990 19.89753 15.49471 0.0101
At most 2 0.019472 1.179874 3.841466 0.2774
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized No. of CE (S) Eigenvalue trace

statistic
0.05

critical value

**
Prob

*None 0.345689 25.45039 21.13162 0.0116
*

At most 1 0.267990 18.71765 14.26460 0.0092
At most 2 0.019472 1.179874 3.841466 0.2774

Table 3. Co-integration results

Trace test and Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level * denotes rejection of the hypothesis at the 0.05 level 
**MacKinnon-Haug-Michelis (1999) p-values

VECM estimates, the coefficients of the first difference of 
lnWPI lagged one period in the lnBM equation is 
statistically significant and it indicates the existence of 
short-run causality from price to money supply.In lnWPI 
equation, the coefficients of lnBM lagged one period are 
statistically significant which indicates the existence of 
short-run causality from money supply to the general 
price level.The coefficients of the first difference of 
lnGDP lagged one and two periods in LWPI equation are 
statistically significant, indicating thereby the existence 
of short-run causality from output to general price level. 
However, in lnGDPequation, no such short-run causality 
is indicated. In order to confirm the result of the short-run 
causality between the first difference of the three macro 
variables like lnM3, lnLWPI, and lnGDP, VECM Test is 
used in the study. The perusal of Table 6 shows the results 
of Granger causality test among the macroeconomic 
variables pointing out that the null hypotheses of lnWPI 
do, not Granger cause lnBM and lnBM do not Granger 
cause lnWPI are rejected at the 1 percent level of 
significance. Hence, in the short-run, bidirectional 
causality exists between money and general price level. 
These results support the previous results got from 
VECM on the existence of short-run causality at the 5 
percent level of significance. 
Variance decomposition

Variance decomposition is used in the study to 
evaluate the proportion of forecast error variance in one 
variable elucidated by innovations in itself and that of 
other variables.The variance decomposition implies that 
shocks to the money supply as shown in Table 4, 
explained about 3 percent of shocks to price in the first 
period and it increases in effects to about 5.25 percent in 
the fifth period and further increases to 10.25 percent in 
the tenth period. Money shocks also significantly 
contribute to shocks to price and output but with greater 
effects on output than on price. Money shocks also 
significantly contribute to shocks to price and output but 
with greater effects on output than on price. Table 7 is 
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BM WPI GDP C

1.000000 -1.319627 -0.855152 5.156538
(0.15241)
[-8.65819]

(0.23358)
[-3.66108]

Table 4. Normalized cointegrating coefficients, standard 
errors in ( ) and t- statistics in[ ]

The long-run equilibrium relationship among the tested variables is based 
on the following cointegrating vector:
[1.00, -1.319627, -0.855152, 5.156538]

These values show the coefficient for BM (normalized to one), WPI, and 
GDP. Hence, the long-run equilibrium relationship can be expressed as:
BM =+1.319627WPI+0.855152GDP-5.156538

evidenced in which money shocks explained about 0.91 
percent of shocks to output in the first period and it 
increases in effects to about 10.39 percent in the fifth 
period and further increased to about 14.16 percent in the 
tenth period. This suggests that money shocks turned out 
to have positive and significant effects on output.

The Shocks to LnBM in forecast year 1 accounted 
for 100 percent variations in itself. In the 10th year, a 
shock to itself accounted for 94.31 percent variations 
while a shock to LnWPI accounted for 0.63 percent 
variations in LnBM. In the 1st year, shocks to LnBM 
accounted for 100 percent variations in itself while shocks 

thto LnRGDP only accounted for 0.00 percent. In the 10  
year, shocks to itself (LnBM) accounted for 94.31 percent 
variations in itself while shocks to LnRGDP accounted 

stfor 5.05 percent variations in LnBM. For LnWPI, in the 1  
year, shocks to itself accounted for 79.55 percent 
variations in itself while shocks to LnBM accounted for 

Error 
correction

D (BM) D (WPI) D (GDP)

CointEq1 -0.035818
(0.02148)

0.059931
(0.03372)

0.079557
(0.02272)

D (BM(-1)) 0.349051
(0.12579)

0.584460
(0.19752)

0.115944
(0.13305)

D (BM(-2)) 0.380086
(0.13205)

-0.091024
(0.20735)

-0.109527
(0.13772)

D (WPI(-1)) -0.187713
(0.08779)

0.098880
(0.13785)

0.043455
(0.09286)

D (WPI(-2)) 0.108414
(0.06585)

0.008599
(0.10340)

0.055025
(0.06965)

D (GDP(-1)) 0.179908
(0.13021)

-0.717704
(0.20446)

-0.196259
(0.13772)

D (GDP(-2)) 0.134460
(0.14029)

-0.525763
(0.22029)

-0.143967
(0.14839)

Constant 0.051655
(0.02350)

0.030275
(0.01497)

0.057835
(0.01583)

Table 5. Estimation for VECM regression

Standard error in ( ),t-statistics in[ ] and p-value in{ }.

Null hypothesis Obs F- 
statistic

Probability

BM does not Granger cause WPI
WPI does not Granger cause BM

60 5.41902
4.64406

0.0071
0.0137

BM does not Granger cause GDP
GDP does not Granger cause BM

60 2.34734
0.07228

0.1051
0.9304

GDP does not Granger cause WPI
WPI does not Granger cause GDP

60 1.18671
1.06374

0.3129
0.3522

Table 6. Pair-wise Granger Causality Tests

3.49 percent variations in LnWPI. In the 7th year, shocks 
to LnWPI and LnBM respectively accounted for 48.52 
percent and 7.86 percent variations in LnWPI.  For 
LnGDP, in the 1st year, shocks to itself and LnWPI 
accounted for 99.78 percent and 0.00 percent variations in 
LnGDP respectively. In the 10th year, shocks to itself 
andLnWPI respectively accounted for 73.94 percent and 
11.89 percent variations in LnGDP.
Impulse response functions (IRF)

The impulse response functions are used in this 
study to trace out the response of current and future level 
of output and prices to one standard deviation change in 
the current value of money supply innovation. In addition, 
it helps in tracing out the response of output and prices to 
one standard deviation shock in the money supply. A 
standard Choleskyfactorization was the basis to identify 
the shock to money supply, ordering money supply first 
followed by prices and output.Hence, It is assumed that 
money supply does not respond contemporaneously to 
innovations to either the prices or output but price and 
output respond contemporaneously to innovations in the 
money supply. This assumption is moderately reasonable. 
It considers the exogeneity nature of price and output to 
the money supply. Tabular and graphical forms given 
below shows the results of the impulse response 
functions. The table 8 shows that both price and output 
respond positively to money shocks throughout the ten 
periods. It is also clear that money shocks have a greater 
effect on output than on price throughout the ten periods 
of Indian economy.

The response of LnBM to one standard deviation 
stinnovation to LnGDP is positive and sharp from the 1  to 

ththe 6  year after which the response declining consistently 
thup to the 10  forecast year.The response of LnBM to a 

standard deviation innovation to LnWPI is negative but 
nd th decreases sharply from the 2  to the 4 years, after which 

ththe response increases and becomes positive up to the 10  
forecast years.The response of LnGDP to a standard 
deviation innovation to LnWPI is negative and steadily 
increases up to the 10  forecast year. The response of th

LnGDP to one standard deviation shock to LnBM  has a 
positive and increasing impact over the years up to the 
10th forecast year. The response of WPI to a standard 
deviation innovation to LnGDP is negative and steadily 

rdincreases up to 3  forecast year after which the response 
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Variance Decomposition of BMLG

Period S.E. BMLG GDPLG WPILG

1 0.027044 100.0000 0.000000 0.000000
2 0.047065 95.49849 3.224010 1.277497
3 0.068756 93.17054 6.170763 0.658693
4 0.090212 92.91370 6.696753 0.389549
5 0.110294 93.26298 6.468944 0.268074
6 0.129620 93.51230 6.249219 0.238481
7 0.148000 93.76754 5.965958 0.266506
8 0.165328 93.98639 5.666593 0.347012
9 0.181679 94.16512 5.361665 0.473215
10 0.197071 94.30895 5.052726 0.638326

Variance Decomposition of GDPLG
1 0.028605 0.909062 99.09094 0.000000
2 0.037004 4.965589 94.63776 0.396654
3 0.043585 5.807650 92.74705 1.445305
4  0.051740 7.507109 89.91104 2.581846
5 0.060521 9.143441 86.41356 4.442999
6 0.069784 10.39829 83.44371 6.157999
7 0.079574 11.55835 80.69284 7.748804
8 0.089648 12.56177 78.16672 9.271513
9 0.100030 13.41546 75.93728 10.64727
10 0.110687 14.16378 73.94105 11.89517

Variance Decomposition of WPI
1 0.042466 3.491180 16.95570 79.55312
2  0.070186 2.341531 38.24745 59.41102
3 0.090532 2.256588 47.65169 50.09172
4 0.104992 3.458200 46.96508 49.57672
5 0.118180 5.250736 45.72472 49.02454
6 0.131161 6.632011 44.73048 48.63751
7 0.143848 7.868559 43.61471 48.51673 
8 0.156258 8.894974 42.71363 48.39139 
9 0.168405 9.670937 41.94580 48.38326 
10 0.180343 10.24860 41.29044 48.46096

Table 7. Result of variance decompositions

Impulse Response to Cholesky One S.D. Innovations

Response of BMLG Response of GDPLG Response of WPILG

Period BMLG GDPLG WPILG BMLG GDPLG WPILG BMLG GDPLG WPILG

1 0.025176 0.000000 0.000000 0.002539 0.026508 0.000000 -0.007387 -0.016279 0.035261
2 0.034634 0.007867 -0.004952 0.007244 0.020504 -0.002170 0.006738 -0.036985 0.035959
3 0.044540 0.013818 -0.001569 0.006057 0.020096 -0.004369 0.007767 -0.041856 0.031964
4 0.052308 0.014816 -0.000699 0.008863 0.023644 -0.006009 0.013042 -0.033197 0.034325
5 0.057265 0.014480 0.000887 0.010774 0.025634 -0.009008 0.017470 -0.032371 0.034609
6 0.061514 0.015098 0.002542 0.012191 0.027904 -0.010902 0.018794 -0.033681 0.036297
7 0.064683 0.014919 0.003983 0.013980 0.030107 -0.012858 0.020550 -0.033948 0.038067
8 0.066813 0.014485 0.005622 0.015513 0.031879 -0.014851 0.021706 -0.034885 0.039235
9 0.068359 0.013836 0.007292 0.016983 0.033774 -0.016659 0.022243 -0.035655 0.040646
10 0.069326 0.012919 0.008915 0.018454 0.035580 -0.018432 0.022622 -0.036452 0.042043

Table 8. Result of impulse response functions

thstarts reducing up to 5   forecast year and then it starts 
thincreasing up to 10 forcast year. The response of LnWPI 

to one standard deviation shock to LnBM has a positive 
thand increasing impact over the years up to the 10  forecast 

year but only first forecasting period negative shock 
creating by money supply.  
CONCLUSIONS AND POLICY IMPLICATIONS

This paper investigates the effect of money supply 
on output and price level in India during the period of 
1950-51 to 2012-13. This study uses the econometric 
methodology such as the ADF unit root test, PP unit root 
test, Johansen co-integration, Vector Error Correction 
techniques and Granger causality test to investigate the 
long run and short run causality among the 
macroeconomic variables in India. First, the stationarity 
properties of the data and the order of integration of the 
data were tested using both the Augmented Dickey-Fuller 
(ADF) test and the Phillip-Perron (PP) test. It is found that 
the variables were non-stationary in levels but stationary 
in first differences without Trent, and they are integrated 
of order one I (1). Since the variables were integrated of 
the same order, Johansen cointegration technique was 
applied to examine long-run relationships between the 
variables. The results suggested that there is two 
cointegration equation at 5 percent significant value as 
shown by trace statistics and there is two cointegrating 
equation at 5 percent significant value as shown by ëmax 
statistics. It means that there are two long-term stable 
relationships among these three variables, namely money 
supply, output and price level. The results also revealed 
that output and inflation are positively related to money 
supply of the economy in the long-run.The VECM test 
was employed to examine the short-run relationship 
between the money, output and price level, which 
indicates the existence of long-run unidirectional 
causalities from money supply to output, and money 
supply to the general price level. However, in the short-
run, the bidirectional causality exists between money 
supply and price level whereas unidirectional causality 
exists from output to price level.
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The evidence of long-run unidirectional causalities 
from money supply to output and money supply to 
general price level indicates that money is not neutral in 
its effect and thus, it rejects the Keynesian belief and 
supports the monetarists view. In addition, the evidence of 
short-run bidirectional causality between money supply 
and general price level indicates that inflation is a 
monetary phenomenon in the short run only. This 
evidence regarding the short-run dynamic adjustment 
between money supply and price level indicates that 
active monetary policy to stabilize short-run fluctuation 
in prices must be handled with caution as it would 
intensify rather than moderate price fluctuations in the 
long-run. The Granger causality test reveals a 
bidirectional directional causation between the supply of 
money and prices movement. In this paper, it is regarded 
that as a piece of empirical evidence supporting the 
monetarist claims to the extent that the price is affected 
largely by the money supply while the output is much less 
affected. Hence, it is suggested that the monetary policy is 
to be framed in a way so that the production sector of the 
economy can be developed. By doing so, Price stability 
and the growth of the economy in the country can be 
attained. 
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ABSTRACT
This paper investigates the stakeholders' attitude towards the genetically modified crops and foods. The study was conducted at 
Malwa region of Punjab state. The simple random sampling procedure was followed in the selection of respondents which includes 
150 respondents comprising of 120 farmers, 20 extension personnel and 10 research scientists. The data were collected with the 
help of self-structured interview schedule. An attitude scale was prepared in accordance with Likert's summated rating scale 
technique. Findings of the study revealed that almost half of the farmers were having an unfavourable attitude while the majority of 
extension personnel and research scientists had a favourable attitude towards GM crops. Correlation analysis revealed that GM 
crops experience, mass media exposure, extension contacts, risk orientation and innovativeness of farmers significantly influences 
the attitude of farmers towards GM crops. Multiple regression analysis further concretely presents the picture. Therefore, modern 
techniques in agriculture need to be well targeted in accordance with the socio-psychological and socio-personal characteristics of 
stakeholders.
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INTRODUCTION
Agriculture which has always been the saviour of 

human civilization is facing enormous challenges in the 
twenty-first century. In order to feed growing population, 
more food and fibres need to be produced with stagnating 
labour force to contribute to the overall development in 
developing countries. The introduction of genetically 
modified (GM) crops has been an exemplary progress in 
world agriculture over the last couple of decades. It has 
been found that technology has the perspective to not just 
enhance global food yields but also can lead to sustainable 
development. Making utilization of present-day 
biotechnology, including GM, is one approach to 
diminish weight on farming resources, by enhancing food 
quality; expanding the efficiency of the crops and helping 
crops adjust to ecological burdens such as drought and 
disease pest incidence. Genetically modified organisms 
(GMOs) can be defined as organisms in which the genetic 

material (DNA) has been altered in a way that doesn't 
occur naturally by mating or natural recombination. The 
technology is regularly called as "modern biotechnology" 
or “gene technology”, sometimes also “recombinant 
DNA technology” or “genetic engineering”. It enables 
desired genes to be transferred from one creature on to the 
next, also between non-related species (Genetically 
modified crops, 2015). Globally, since being introduced 
commercially in 1996, GM crops have contributed to food 
security, sustainability and the abatement of climate 
change. A record 185.1 million hectares of biotech or GM 
crops were grown globally by 2016, at an increase in 
growth rate of three percent from 2015 (ISAAA, 2016). 
With around 18 million farmers involved in its cultivation 
across the 28 countries of the world, biotech crops have 
set a precedent that the biotech area has grown 
impressively every single year for the past 20 years and 
achieved remarkable 100-fold increase since it's 
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commercialization in 1996. Thus, biotech crops are 
considered as the fastest adopted crop technology in the 
history of modern agriculture (Frequently asked 
questions on genetically modified foods, 2014). In terms 
of genetically modified crops cultivation area, India has a 

th global ranking of 5 with 10.8 million hectares of 
genetically modified crops area behind USA (72.9Mha), 
Brazil (49.1Mha), Argentina (23.8Mha) and Canada 
(11.6Mha). It is interesting to find that, among the 18 
biotech mega-countries, 14 are from developing countries 
of Asia, Africa and Latin America. There is a decrease in 
0.8 million hectares in India which is mainly attributed to 
severe whitefly infestations (ISAAA, 2016). The State of 
Punjab which is the breadbasket of India, have around 75 
percent (Introduction to Punjab, 2015) of the population 
dependent on agriculture. Presently, Punjab agriculture is 
very progressive in terms of inputs and technologies used. 
GM crops (Bt cotton) were introduced in Punjab in 2002 
as part of GM revolution in India. In the year 2016, around 
2.43 lakh hectares of Bt cotton was grown in Punjab 
which is less than 2015 cotton area (3.05 lakh ha). The 
decrease in Bt the cotton area was mainly due to a severe 
white fly infestation of 2015. The severe whitefly 
infestation raised concerns about growing dependency 
upon Bt cotton in Punjab. The GMO Bt. cotton which was 
engineered to produce Bt. cotton, are now perceived to be 
vulnerable to attack by non-target insects and has 
increased the application of pesticides. The expanding 
development of GM crops has raised extensive worries 
regarding food security, ecological impacts, financial 
issues and health hazards. It has been found by 
researchers that attitude is a foremost factor which is 
responsible for acceptance of any new technology. 
Among the few studies conducted to judge the attitudes of 
farmers, consumers and stakeholders, most of the 
respondents show a positive attitude towards the 
technology. Respondents show reservations towards food 
crops more than cash crops where a number of other 
factors like bio-safety regulations, familiarity, moral 
aspects or type of gene transfers played a crucial role 
(Aerni et al., 2006; People's Biotechnology, 2009; Hall, 
2008; Han et al., 2015). The findings from some studies 
brought out the cautious approach of stakeholders 
towards genetically modified crops (Chern et al., 2002; 
Amin et al., 2013; Elum & Sekar, 2015). The object for 
the present study has been referred to genetically 
modified crops and foods. The success or failure of any 
idea or technology to a larger extent depends upon the 
favourable attitude of various stakeholders towards it. 
Considering this, the effort has been put forward for 
assessing the attitude of stakeholders towards genetically 
modified crops which can be utilized by other researchers 
beyond the study area.
MATERIALS AND METHODS

The attitude in this study referred to the degree of 
favourable and unfavourable feeling of different 
stakeholders towards GM crops and foods.  The study 

was conducted in the Malwa region of Punjab 
purposively because of the genetically modified crop in 
the form of Bt. cotton was introduced in this region of 
Punjab. In Malwa region, two districts with highest 
acreage under transgenic crops viz. Bathinda and Fazilka 
were selected. Then from each of the selected districts, 3 
blocks were selected randomly. A sample of 120 farmers 
drawn randomly, with 10 farmers from each of the 12 
selected villages selected through simple random 
sampling technique. This study also comprised of 
extension personnel and research scientists. Ten 
extension personnel from the state department of 
agriculture and KVK/FASS were selected from each of the 
two districts. Similarly, ten research scientists from 
Punjab Agricultural University, Ludhiana were also 
considered as part of the study. Thus, 120 farmers, 20 
extension personnel and 10 research scientists who 
aggregated to a total of 150 respondents were included in 
the study. 

In order to measure attitude, an attitude scale was 
prepared in accordance with Likert's summated rating 
scale technique. After consulting relevant literature and 
findings, having a discussion with members of the 
advisory committee and taking inputs from the scientists 
working in the concerned field large number of 
statements about the attitude towards genetically 
modified crops were collected. The statements which are 
collected were carefully revised and restructured in 
accordance with informal fourteen criteria as suggested 
by Edwards (1969). For editing the statements, all 
irrelevant items were eliminated and 20 statements were 
considered which clearly covers the various aspects of 
genetically modified crops. Both favourable and 
unfavourable attitude statements towards genetically 
modified crops were included in the scale. For 
eliminating statements in the Likert method, an item 
analysis was carried out. The frequency distribution of 
scores based upon the responses to all the statements was 
considered. Then twenty-five percent of the high-value 
scores and twenty-five percent of the lowest value scores 
were taken. These two groups were considered as 
criterion groups to evaluate the t-value of individual 
statements. The value of “t” obtained as a measure of the 
extent to which a given statement differentiated between 
high and low groups. The t-value equal to or greater than 
1.75 indicated that the average response of the high and 
low groups to a statement differed significantly. Finally, 
14 statements were selected for attitude scale having a 
significant difference. The reliability coefficient was 
determined by using a Spearman-Brown formula which 
was estimated to be 0.74. The empirical type of validity 
which was called intrinsic validity was determined by 
taking the square root of reliability coefficient (Guilford, 
1954). The validity estimate of measurement scale was 
obtained as 0.86. Attitude scale included statements 
which measure the degree of positive and negative 
attitude towards genetically modified crops. The data 
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were collected through self-structured interview 
schedule. The statistical analysis of data was done 
through Spearman's Correlation Method and multiple 
regression analysis.
RESULTS AND DISCUSSION
Socio-personal Characteristics

The frequency distribution of data for age in Table 1 
revealed that most of the farmers are in middle age group 
with the optimum level of life experience. These findings 
were supported by findings of Gulkari et al. (2014). The 
inferences emanated from this data that most of the 
sampled farmers have low to medium experience in 
farming. It was found that most of the farmers continued 
the cultivation of GM crops since it was introduced in 
2002. As genetically modified crops are modern 
technology and to adopt such technology education does 
play a crucial factor, henceforth maximum number of 
farmers was high school educated. This was also true in 
case of the whole of Punjab. These results were supported 

by the findings of Singh (2013).
The data in Table 1 revealed that mass media 

exposure of farmers is categorized into low, medium and 
high by taking responsibility in 3 point continuum viz. 
always, sometimes and never. About 40.00 percent of 
farmers had medium exposure to mass media exposure 
followed by about 35 percent farmers had high and 
around 23 percent had low exposure to various sources of 
information. According to table 1, 63.33 percent of 
farmers have medium extension contacts, 26.66 percent 
of farmers have low extension contacts and 10.00 percent 
of farmers have high extension contacts. The maximum 
numbers of farmers (70%) are highly progressive 
followed by 24.16 percent and 5.83 percent of farmers are 
of medium and low progressive in nature respectively. 
The large numbers of farmers were in medium category 
viz. 63.33 percent, while 30.83 percent of farmers were 
having high-risk orientation. Only 5.83 percent of farmers 
were at low risk taking the category. Most of the farmers 

Socio personal characteristics Range/ category Frequency (f) Percentage

Age (years) 19-39
40-60
61-80

32
70
18

26.66
58.33
15.00

Farming experience (years) 4-22
23-41
42-60

53
51
16

45.00
41.60
13.33

GM  experience (years) 1-5
6-10
11-15

24
30
66

20.00
25.00
55.00

Education Illiterate
Primary

Middle School
High School
Intermediate

Graduation and above

15
18
17
40
23
7

12.50
15.00
14.16
33.33
19.16
5.83

Mass media exposure Low (4-5)
Medium (6-7)
High (8-10)

28
49
43

23.33
40.83
35.83

Extension contacts Low (5-8 )
Medium (9-12)
High (13-16)

32
76
12

26.66
63.33
10.00

Progressiveness Low (15-18)
Medium (19-22)

High (23-27)

6
15
99

5.83
24.16
70.00

Risk-bearing orientation Low (19-24)
Medium (25-30)

High (31-36)

8
74
38

5.83
63.33
30.83

Innovativeness Low (17-26)
Medium (27-36)

High (37-46)

4
45
71

3.33
37.50
59.16

Economic motivation Low (18-22)
Medium (23-27)

High (28-32)

10
59
51

7.50
49.16
42.50

Table 1. Distribution of respondents according to their socio-personal characteristics                                                                                         
(n=120) 
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(59.16%) are highly innovative which is followed by 
37.50 percent medium innovative and only 3.33 percent 
farmers have a low level of innovativeness. A little less 
than half of the farmers have a medium level of economic 
motivation viz. 49.16 percent followed by 42.5 percent of 
farmers had high economic motivation. Only 7.5 percent 
of farmers have low economic motivation. These findings 
were in line with Motamed & Singh (2003).
Attitude of Farmers towards Genetically Modified 
Crops

In examining the attitude of stakeholders, three 
components were focussed upon viz. attitude of farmers, 
the attitude of extension personnel and attitude of 
research scientists. The critical examination of Table 2 
indicates that almost all the farmers viz. 99.16 percent 
with mean attitude score of 4.99 strongly agreed that 
regulations for genetically modified foods need to be 
framed by the government. A very large number of 
farmers (97.50%) with mean attitude score of 1.14 
expressed strong agreement on the fact that farmer's 
dependency on the seed of multinational company for 
genetically modified crops reduces their autonomy.

Data in Table 2 also indicate that 82.50 percent of 
farmers with a mean score of 4.82 strongly agreed that it is 
essential for companies to label foods/products derived 
from GM technology. In accordance with the statement of 
GM technology being producer neutral, 82.5 percent of 
farmers had strong agreement. The studies related to the 
distribution of Bt cotton have been studied in Argentina 
(Qaim & de Janvry, 2003), China (Pray & Huang, 2003), 
and Mexico (Traxler et al., 2003). This available evidence 
showed that GM technology is scaled neutral and has a 
greater degree of acceptance.  A large majority (81.66 per 
cent) of farmers with a mean score of 4.64 had a strong 
agreement that GM crops will decrease pesticide/ 
herbicide residue from the environment. Just less than 
half of the farmers (47.5 percent) strongly agreed that 
fewer man-days in terms of labour requirement are 
required for GM crops.

The data in Table 2 also indicate that around 45.83 
percent of farmers were undecided about GM crops 
having unknown effects upon human health. Interestingly 
a huge majority of farmers' (91.66 percent) with a mean 
score of 4.85 strongly disagreed that GM technology 

Statement SA A UD DA SD MS

There is increase in use of agrochemicals due to GM 
crops

11
(9.16)

24
(20)

15
(12.5)

21
(17.5)

49
(40.83)

3.60

Genetic modification helps in creating food with more 
nutritional values.

27
(22.5)

7
(5.83)

23
(19.16)

21
(17.5)

42
(35)

2.63

It needs fewer man-days in terms of labour requirement 57
(47.5)

15
(12.5)

39
(32.5)

3
(2.5)

6
(5)

3.95

It ensures reduction in losses caused by weed growth. 0
(0)

7
(5.83)

23
(19.16)

20
(16.66)

70
(58.33)

1.72

It promotes super weed. 42
(35)

21
(17.5)

48
(40)

4
(3.33)

5
(4.16)

2.24

GM crops have unknown effects on human health. 27
(22.5)

6
(5)

55
(45.83)

6
(5)

26
(21.66)

2.98

GM crops will decrease pesticide/herbicide residue in 
the environment.

98
(81.66)

4
(3.33)

16
(13.33)

1
(0.83)

1
(0.83)

4.64

Modified genes can spread to the wild relatives of crop 
plants

0
(0)

3
(2.5)

34
(28.33)

23
(19.16)

60
(50)

4.16

It is essential for companies to label the foods/products 
derived from GM technology.

99
(82.5)

21
(17.5)

0
(0)

0
(0)

0
(0)

4.82

Regulations for GM foods need to be framed by the 
govt.

119
(99.16)

1
(0.83)

0
(0)

0
(0)

0
(0)

4.99

GM technology makers are playing with God. 2
(1.66)

1
(0.83)

0
(0)

7
(5.83)

110
(91.66)

4.85

Farmer's dependency on the seed of multinational 
company for GM crops reduces their autonomy.

117
(97.5)

1
(0.83)

1
(0.83)

0
(0)

1
(0.83)

1.14

GM products are being forced on developing nations by 
developed countries.

22
(18.33)

9
(7.5)

15
(12.5)

22
(18.33)

52
(43.33)

2.39

GM technology is producer size neutral technology 
favouring all type of farmers.

99
(82.5)

19
(15.83)

0
(0)

2
(1.66)

0
(0)

4.79

Table 2. Distribution of farmers according to attitude towards genetically modified crops and foods                                                                             
(n=120)

Figures in parentheses represent percentages.
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makers are playing with God.  More than half of the 
farmers strongly disagreed about GM crops ensuring a 
reduction in losses caused by weed growth. Exactly half 
of the farmers strongly disagreed that modified genes can 
spread to the wild relatives of crop plants. Around 43.33 
percent of farmers disagreed that GM crops are forced by 
developed countries in developing countries. About 40.83 
percent of farmers strongly disagreed that there are 
increase agrochemicals due to GM crops. As much as 
35.00 percent of farmers strongly disagreed that 
genetically modification helps in creating food with more 
nutritional values.

The overall results in Table 3 show that almost half 
(45.83 percent) of the farmers had an unfavourable 
attitude towards genetically modified crops followed by 
less than one-third (31.66 percent) of farmers with a 
favourable attitude. About 22 percent of farmers had a 
neutral attitude.

These findings were on track with the findings of 
Adenle et al. (2014) conducting a study on Ghana and 

Statement SA A UD DA SD MS

There is increase in use of agrochemicals due to GM 
crops

1
(5)

2
(10)

3
(15)

10
(50)

4
(20)

3.7

Genetic modification helps in creating food with more 
nutritional values.

3
(15)

11
(55)

3
(15)

2
(10)

1
(5)

3.65

It needs fewer man-days in terms of labour 
requirement

3
(15)

9
(45)

5
(25)

3
(15)

0
(0)

3.6

It ensures a reduction in losses caused by weed 
growth.

2
(10)

3
(15)

5
(25)

8
(40)

2
(10)

2.75

It promotes super weed. 0
(0)

3
(15)

2
(10)

14
(70)

1
(5)

3.65

GM crops have unknown effects on human health. 1
(5)

7
(35)

8
(40)

3
(15)

1
(5)

2.8

GM crops will decrease pesticide/herbicide residue in 
the environment.

12
(60)

6
(30)

1
(5)

1
(5)

0
(0)

4.45

Modified genes can spread to the wild relatives of 
crop plants

1
(5)

5
(25)

7
(35)

4
(25)

3
(15)

3.15

It is essential for companies to label the 
foods/products derived from GM technology.

6
(30)

11
(55)

0
(0)

3
(15)

0
(0)

4

Regulations for GM foods need to be framed by the 
govt.

18
(90)

2
(10)

0
(0)

0
(0)

0
(0)

4.9

GM technology makers are playing with God. 0
(0)

1
(5)

5
25)

9
(45)

5
(25)

3.9

Farmer's dependency on the seed of multinational 
company for GM crops reduces their autonomy.

10
(50)

10
(50)

0
(10)

0
(30)

0
(10)

4.5

GM products are being forced on developing nations 
by developed countries.

6
(30)

7
(35)

1
(5)

5
(25)

1
(5)

2.4

GM technology is producer size neutral technology 
favoring all type of farmers.

0
(0)

12
(60)

2
(10)

5
(25)

1
(5)

3.25

Average 3.62

Table 4. Distribution of extension personnel according to attitude towards genetically modified crops and foods                                                           
(n=20)

Figures in parentheses represent percentages.

Nigerian farmers.
Attitude of Extension Personnel towards Genetically 
Modified Crops

A close look at data in Table 4 indicates that with 
mean attitude score of 4.9, almost all the extension 
personnel (90 percent) had strongly agreed that 
regulations of GM foods need to be framed by the 
government while another 10 percent of respondents 
agreed to this. With a mean score of 4.45, as much as 60 
percent of extension personnel provide strong agreement 
on the statement that GM crops will reduce pesticide and 

Category Frequency Percentage

Unfavourable (32-47) 55 45.83
Neutral (48-49) 27 22.50
Favourable (50-65) 38 31.66

Table 3. Distribution of farmers according to their 
overall attitude towards GM crops         

                         (n=120)
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herbicide residue from the environment and another 30 
percent agreed to this. All the extension personnel either 
agreed or strongly agreed that farmer's dependency on 
seeds of multinational companies reduces their 
autonomy. With mean attitude score of 4.0, fifty-five 
percent of extension personnel agreed to the fact that it is 
essential to label foods of GM technology while 30 
percent of extension personnel strongly agreed to it. With 
a mean score of 3.65, more than half (55 %) of the 
extension personnel agreed that genetic modification can 
produce food with more nutritional values while 15.00 
percent of them strongly agreed to it. Again 45 percent of 
extension personnel with a mean score of 3.6 agreed that 
GM crops need fewer man-days in terms of labour 
required. Sixty percent of extension personnel agreed 
with a mean score of 3.25 that GM technology is producer 
neutral technology.

With mean attitude score of 3.65, about half of the 
extension personnel disagreed that there is an increase in 
the use of agrochemicals due to GM crops while twenty 
percent strongly disagreed with it. Forty percent of 

Category Frequency Percentage

Unfavourable (43-48) 4 20
Neutral (49) 4 20
Favourable (50-55) 12 60

Table 5. Overall Distribution of extension personnel 
according to their attitude towards GM crops                                                                                     

 (n=20) 

Statement SA A UD DA SD MS

There is increase in use of agrochemicals due to GM 
crops

0
(0)

1
(10)

1
(10)

2
(20)

6
(60)

4.3

Genetic modification helps in creating food with more 
nutritional values.

3
(30)

7
(70)

0
(0)

0
(0)

0
(0)

4.3

It needs fewer man-days in terms of labour 
requirement

6
(60)

3
(30)

0
(0)

1
(10)

0
(0)

4.4

It ensures a reduction in losses caused by weed 
growth.

4
(40)

1
(10)

2
(20)

2
(1)

1
(10)

3.5

It promotes super weed. 0
(0)

2
(20)

3
(30)

4
(40)

1
(10)

3.4

GM crops have unknown effects on human health. 0
(0)

1
(10)

2
(20)

4
(40)

3
(30)

3.9

GM crops will decrease pesticide/herbicide residue in 
the environment.

4
(40)

6
(60)

0
(0)

0
(0)

0
(0)

4.4

Modified genes can spread to the wild relatives of 
crop plants

0
(0)

4
(40)

1
(10)

2
(20)

3
(30)

3.4

It is essential for companies to label the 
foods/products derived from GM technology.

4
(40)

2
(20)

3
30)

0
(0)

1
(10)

3.8

Regulations for GM foods need to be framed by the 
govt.

6
(60)

2
(20)

2
20)

0
(0)

0
(0)

4.4

GM technology makers are playing with God. 1
(10)

0
(0)

1
10)

3
(30)

5
(50)

4.1

Farmer's dependency on the seed of multinational 
company for GM crops reduces their autonomy.

3
(30)

2
(20)

1
(10)

3
(30)

1
(10)

3.3

GM products are being forced on developing nations 
by developed countries.

0
(0)

4
(40)

1
(10)

3
(30)

2
(20)

3.3

GM technology is producer size neutral technology 
favouring all type of farmers.

2
(20)

0
(0)

2
(20)

6
(60)

0
(0)

2.8

Average 3.80

Table 6. Distribution of research scientists according to attitude towards genetically modified crops and foods                                                               
(n=10)

Figures in parentheses represent percentages.

extension personnel disagreed that GM crops ensure a 
reduction in losses caused by weed growth. Seventy 
percent of extension personnel disagreed that GM crops 
promote superweeds. With a mean score of 3.9, forty-five 
percent of extension personnel have a disagreement that 
GM technology makers are playing with God. About 40 
percent of extension personnel were undecided about GM 
crops having unknown effects upon health while 35  
percent of extension personnel were undecided that 
modified genes could spread to the wild relatives of crop 
plants.

The overall attitude of extension personnel is quite 
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Category Frequency Percentage

Unfavourable (36-49) 4 40
Neutral (50-51) 0 0
Favourable (52-65) 6 60

Table 7. Distribution of research scientists according to 
their overall attitude towards GM crop 

                     (n=10)                                  

Independent variables Value r

Age -0.181
Farm experience -0.179
GM experience

***0.217
Education 0.133
Mass media exposure

**0.311
Extension contacts **0.254
Progressiveness 0.313

Risk orientation 0.562***

Innovativeness 0.041**

Economic motivation 0.319

Table 8. Correlation of socio-personal characteristics of 
farmers with attitude

***, ** and * significant at one, five and ten percent level

positive with 60 percent of extension personnel having 
favourable attitude and about twenty percent of extension 
personnel with both unfavourable and neutral attitude.

Similar findings were reported by Gurjar & Padaria 
(2014) in Rajasthan and Li et al. (2002) in China.
Attitude of Research Scientists towards Genetically 
Modified Crops

As much as 60 percent of the research scientists 
strongly agreed that GM crops need fewer man-days in 
terms of labour requirement while 30 percent of them 
agreed to it. With a mean score of 4.4, 60 percent of 
research scientists strongly agreed that regulation of GM 
needs to be framed by the government, while 20 percent 
agreed to it. With a mean score of 4.3, 70 percent of 
research scientists agreed that genetically modification 
helps in creating food with more nutritional values while 
30 percent of them strongly agreed to it.

Sixty percent of research scientists with a mean score 
of 4.4 agreed that GM crops will decrease 
pesticide/herbicide residue from the environment while 
40 percent of research scientists strongly agreed to it. 40 
percent of research scientists strongly agreed that it is 
essential for companies to label the GM crops to 
distinguish properly while 20 percent agreed to it.

On the issue of GM crops being producer size neutral 
technology, 60 percent of research scientists disagreed 
with it with a mean score of 2.8. With a mean score of 3.3, 
40 percent of research scientists agreed that GM products 
are being forced upon developing nations by developed 
countries, while 30 percent of them disagreed to this. 
Exactly half of the research scientists strongly disagreed 
that GM technology makers are playing with God while 
30 percent of them disagreed with it. With a mean score of 
4.3, 60 percent of researchers strongly disagreed that 
there is an increase in agrochemicals due to GM crops 
while 20.00 percent disagreed with it. On the matter of 
GM crops promoting superweeds, 40.00 percent of 
researchers disagreed while 30 percent of them were 
undecided about it. On the issue of GM crops having 
unknown effects upon health forty percent of research 
scientists disagreed with it while 30.00 percent strongly 
disagreed with it.

Research scientists are the one who develops 
technology and is constantly involved in the critical 
appraisal of it. Results regarding the attitude of research 
scientists towards genetically modified crops show that 
sixty percent of research scientist had a favourable 

attitude while 40 percent of them show negative attitude.
Relationship of Profile Characteristic of Farmers with 
their Attitude Towards Genetically Modified Crops

To get a definite idea about the relationship between 
socio-personal and socio-psychological variables of 
farmers with their attitude towards the various aspect of 
genetically modified crops, Karl Pearson's correlation 
coefficients were calculated.

A critical perusal of Table 8 clearly revealed that out 
of 10 independent variables; GM experience, mass media 
exposure, extension contacts, risk orientation and 
innovativeness were found to be statistically much 
significant with the attitude of the farmers towards 
genetically modified crops. Genetically modified crop 
(Bt. Cotton) experience and risk orientation of farmer was 
found to be highly correlated and significant with the 
attitude of farmers. It implies with every increase in GM 
experience or risk orientation, farmers form a higher 
degree of favourable or unfavourable attitude towards 
GM crop. This was also true alternatively also. Mass 
media exposure, extension contacts and innovativeness 
were also positively correlated with the attitude of 
farmers and shows linear relation or vice-versa.
Determinants of Factors Affecting the Attitude of 
Farmers towards Genetically Modified Crops 

To get a definitive idea about the various factors 
affecting the farmer's attitude, multiple regression 
analysis was carried out. Data presented in Table 9 
revealed that GM crops experience, mass media 
exposure, extension contacts, risk orientation, 
innovativeness are the six independent variables which 
were statistically significant. Only innovativeness show 
negative regression coefficients which means that with 
every increase in one unit of GM area there is a decrease in 
0.2754 units and 0.2555 unit of attitude. Similarly in case 
of positive regression coefficients, with every one unit 
increase in GM experience, mass media exposure, 
extension contacts, risk orientation and innovativeness 
there is a decrease in 0.389, 0.846, 0.553 and 0.985 units 
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Figure 1. Correlogram showing degree of correlation 
among the variables towards attitude

Independent 
variables

b S.E. t-statistics

Intercept 17.899 8.203 **2.1819

Age -0.0793 0.0933 -0.8500

Farm experience -0.0198 0.0863 -0.2293

GM experience 0.3899 0.1565 **2.4906

Education -0.2949 0.4759 -0.6196

Mass-media exposure 0.8460 0.3728
**2.2691

Extension contacts 0.5538 0.2344
**2.3622

Progressiveness 0.1657 0.3337 0.4967

Risk orientation 0.9850 0.1982 **4.9692

Innovativeness -0.2555 0.1248
**-2.0467

Economic motivation -0.2039 0.2556 -0.7977

Table 9. Multiple regression analysis for the factors 
affecting the attitude of farmers towards 
genetically modified crops

**Significant at 0.01 level, b: Regression co-efficient, S.E: Standard error.

respectively. Risk orientation, innovativeness, extension 
contacts, mass media exposure, innovativeness and GM 
experience are major factors contributing towards the 
attitude of farmers.
CONCLUSIONS

India, which is having a second largest population in 
the world have to address concerns related to food 
security, climate change and rising disease-pest 
incidence. In order to tackle these challenges, genetically 
modified crops provide a great solution. There are various 
traits of GM crops lined up for commercialization. This 
study, which examines the attitude of all the stakeholders 
involved in genetically modified crops towards the GM 
technology. It was conducted in Malwa region of Punjab, 
which is the breadbasket of India. The study was carried 
out by self-structured interview schedule. The results 
show that the cultivators who are producing genetically 
modified crops in the form of Bt cotton are although very 

much satisfied with it, but show a bit of apprehension and 
lack of proper knowledge towards GM food crops. These 
GM food crops in order to be properly marketable need to 
be properly accepted by consumers. Interestingly many of 
them are ready to cultivate these crops if they are 
thoroughly tested and granted by research institutes for 
commercialization. The attitude of extension personnel 
and research scientists is quite favourable towards GM 
technology. Efforts need to be put forward for proper 
training of farmers about GM technology and proper 
biosafety tests and field trials need to be carried out by 
government agencies as private companies suffer from a 
trust deficit. Based on these findings it is clear that 
policies regarding GM crops must be based on the open 
and honest debate involving all stakeholders and decision 
must be based on the credible scientific information.
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ABSTRACT
Punjab, despite being the laggard state in the production of fruits, leads in productivity levels. Due to sandy loam and suitable 
weather conditions, the area under kinnow cultivation is continuously increasing at a much faster pace than the total area under 
fruits. Alone Fazilka district is producing around 58 percent kinnow of the state. However, the trend line of Simpson Diversification 
index shows that the specialization of few crops is taking place instead of diversification. Some major issues regarding the 
production and marketing of High-Value Crops that inhibits the diversification from wheat-paddy such as inefficient marketing 
system, high price fluctuations, sensitive to diseases and bad weather conditions, lack of storage facilities and thereby occurrence of 
post-harvest losses etc. Hence, better pricing policies and cold storage facilities should be developed in the state.
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INTRODUCTION
The significance of agriculture in India can be judged 

from the fact that it accounts for over 16 percent of the 
country's GDP and employs about 50 percent of the 
country's entire workforce. Cultivation of horticulture 
crops has been playing a significant role in the modern era 
of Indian economy as its share in Agricultural Gross 
Domestic Product (AGDP) is about 30 percent from just 
8.5 percent of the cropped area (Government of India, 
2013). The presence of all the 15 climates and availability 
of about 45-46 types of soil (out of total 60) facilitates 
India to produce a large variety of Fruits and Vegetables 
(F&Vs). After the United States, India has the largest 
amount of arable land suitable for the food-grains as well 
as horticultural crops such as fruits, vegetables, flowers 
and aromatics, plantation crops and spices. Among all the 
horticultural crops, F&Vs are major horticultural crops as 
during 2012-13; the percentage share of F&Vs in total 
horticulture production was 30.2 percent and 60.3 percent 
respectively (Government of India, 2014). Hence, it has 
made India second largest producer of overall F&Vs. Due 
to the second largest producer of F&Vs; India not only 
fulfils the domestic demand of F&Vs but also exports the 

fresh as well as processed products of the same. 
The growth in fruit production during 1980-90 in 

India was relatively faster than in world (Sharma, 1997). 
Various studies have been conducted at the state as well as 
national level for analysing the trend in area, production 
and productivity of fruits such as in Vidarbha region of 
Maharashtra for 1995-96 period (Gadre & Bhole, 1997), 
in ten states of India (Patil, 1997); in Haryana for the 
period of 1990-91 to 1997-98 (Dahiya et al., 2001); 
production and marketing pattern of fruits in Punjab 
(Singh et al., 2001).  However, the present study has 
analyzed the diversification pattern of Punjab from 
wheat-rice monoculture to other high-value crops such as 
F&V.  
MATERIAL AND METHODS

The study is based on secondary data assessed from 
Statistical Abstract of Punjab, Directorate of Horticulture, 
indiastat.com and National Horticulture Database etc. 
This paper examines the area, production, and 
productivity of fruits with special reference to kinnow 
along with its progress and perspective at Punjab level. 
Along with this, the present study will also analyse the 
diversification from wheat-rice monoculture to other 
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crops in Punjab by using the Simpson Index of 
Diversification. 

The Simpson Index of Diversification (SID) is used 
to analyze the diversity from wheat-rice cropping pattern 
to other crops like oilseeds, pulses, fruits, and vegetables.

SID = 1- (proportionate area under crop to gross 
cropped area)

The value of SID varies from 0 to 1. 1 means 
complete diversification and 0 means complete 
specialization.
RESULTS AND DISCUSSION
Horticulture Scenario in India

The prominence of fruits in India has been increased 
due to rise in domestic demand. The potential of fruits in 
raising farm income and employment through increasing 
agricultural production is well implicit. Horticulture 
enhances 10 times return to the land as compared to cereals 
along with off-farm employment in processing, packaging, 
and marketing (Gulati et al., 2008). In Punjab, the cost of 
cultivation of F&Vs is lower as compared to western 
countries because usually these are grown in open fields as 
opposite of protected cultivation (Gupta, 2012). During 
2013-14, the production of F&Vs was 88987 Mt and 
162897 Mt respectively (Government of India, 2015a). By 
taking into considerations all these conditions, over the 
years, the production of total horticultural crops has 
increased with a compound annual growth rate of 5.82 
percent as against growth rate of production of food-grains 
of 2.55 percent per annum. The shining growth of 
horticultural crops may be assessed from the fact that prior 
to 2012-13; the production of horticultural crops was 
lagging behind the production of food-grains crops 
whereas, during 2012-13 and in the later years, the 
production of food-grains crops started lagging behind the 
production of horticultural crops (Table 1).

Role of fruits in the Indian economy is depicted from 
the fact that it is the second largest producer of fruits in the 
world, accounting for about 10 percent of world fruit 
production. India's export of fruits has grown at a CAGR 
of 20.61 percent by a value between 2004 and 2007. India, 
the fruit basket of the world, produces around 54 percent 
of world's mango, 23 percent of banana and 24 percent of 
cashew nuts. From the demand side also, the importance 
of fruits is increasing day by day due to its nutritional 
richness. Globalisation, Urbanisation, Upliftment in the 
standard of living and growing awareness regarding 
healthy diet components are major factors responsible for 
the rapid increase in demand for fruits. Per capita 
availability of fruits has been increased from 144.66 g/day 
in 2007-08 to 163.89 g/day in 2014-15. It is also projected 
to rise up to 179.79 g/day by 2016-17. However, the 
present per capita availability of fruits is far less than the 
recommended level of 230 g/day (Government of India, 
2015a). Besides this, it has also become necessary to 
divert some area from food-grains to fruit crops. As the 
income level from food-grains production stagnated, but 
the cost of production is continuously rising. 
Consequently, the net returns of the farmers are declining. 
Moreover, production of fruits is one of the most 
profitable ventures of all farming activities as it provides 
abundant employment opportunities and scope to raise 
the income of the farming community. It also has 
tremendous potential to push the overall agriculture 
growth (Negi & Anand, 2015). Thus, cultivation of fruits 
plays a vital role in the prosperity of a nation and is 
directly linked to the health and happiness of the people 
(Hedge & Madhuri, 2013). Therefore, it has become 
necessary for policymakers and researchers to divert 
emphasis from food-grains to horticultural especially the 
fruit crops. 

In this context, the production of fruits in India has 
increased at a fast pace. It is clear from Figure 1 that the 
production of fruits in India increased from 43 thousand 
million tonnes in 2001-02 to 88.8 thousand Mt in 2014-
15.
Punjab's Perspective with Special Reference to Kinnow

Punjab is a leading state in producing some of the 
fruit crops. During 2014-15, the production of Fruits was 
1644641 Mt (Government of Punjab, 2015). Promoting 
area under F & V in Punjab is the need of the hour as, 
during independence, the major concern was laid on the 
production of food-grains to feed the rapidly growing 
population of India. Hence, to meet to a shortage of food 
supply, green revolution was introduced during 1966-67 
and area under wheat and rice was increased sharply. 
Although, it made the nation from a food importing to 
food exporting economy but at the same time, this gave 
birth to the many environmental problems such as 
groundwater depletion, soil and water pollution due to the 
over usage of chemical fertilisers and pesticides, 
excessive groundwater extraction etc. As a result, during 
the 80s, the productivity of these crops stagnated. To 

Year Total horticulture Total food-grains

2001-02 145.79 212.85
2002-03 144.38 174.77
2003-04 153.3 213.19
2004-05 166.94 198.36
2005-06 182.82 208.6
2006-07 191.81 217.28
2007-08 211.24 230.78
2008-09 214.72 234.47
2009-10 223.09 218.11
2010-11 240.53 244.49
2011-12 257.28 259.29
2012-13 268.85 257.13
2013-14 277.35 265.57
2014-15 283.46 257.07
CAGR 5.82 2.55

Table 1. Production of horticulture and food-grains
(Million tonnes)

Source: Government of India, 2015b.

76

Indian J Econ Dev 14(1): 2018 (January-March)



address all these problems, agricultural scientists, as well 
as policy makers, suggested diversifying area from these 
crops to other alternative crops such as fruits and 
vegetables. Moreover, Punjab state is also bestowed with 
suitable agro-climatic conditions and various soil types 
for the production of F &Vs. Punjab state has a large 

potential for cultivation of citrus. Among the citrus fruits, 
kinnow fruit cultivation in Punjab gained significance 
among the fruit growers as it can be easily cultivated on 
the sandy loam soils and has higher viability and good 
market value relative to some of the other crops in the 
state (Grover et al., 2012). 
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Kinnow is the major fruit grown in Punjab state. It is a 
hybrid of the king and willow leaf mandarins (Citrus 
nobilis × C. deliciosa) originated at Riverside, California 
(Bhat et al., 2011) by H. B. Frost at the Citrus Research 
Centre of the University of California, Riverside, USA 
(National Bank of Pakistan, 2011). Besides Punjab, it is 
also commercially grown in the adjoining areas of 
Rajasthan and Himachal Pradesh (Gangwar et al., 2007). 
In India, it was first brought  in 1959 by J.C. Bakhshi of 
Abohar's fruit research station. The station was set up in 
1946 and, in 1954, became the centre for ICAR's 
countrywide scheme on date palm improvement 
(Fernandes, 2016). 

Although, the production share of overall fruits in 
Punjab is not much although the productivity levels are 
higher as compared to the national average (Table 2).  
This shows that the state has a greater potential for the 
cultivation of fruits.

The dominance of kinnow in Punjab can also be 
judged by taking into consideration the area under various 
fruits during 2000-01 to 2014-15. From the clear-cut 
outcomes observable in Table 3 it may be claimed that 
kinnow plays a pivot role among all the fruits grown in 
Punjab state since the area under kinnow experienced a 
tremendous growth rate of 11.46 percent per annum as 
against the growth rate of total fruits of 6.23 percent per 
annum. Hence, the area under kinnow increased around 
four times whereas the area under total fruits around two 
times during 2000-01 to 2014-15. On the other side, the 
area under grapes showed negative growth of 10.67 
percent per annum. The area under litchi, guava, plum and 
other fruits also grew at a moderate rate.

By looking at the production share of different fruits 

in Table 4 in each district, Fazilka, Hoshiarpur and Sri 
Muktsar Sahib are the leading districts in the production 
of kinnow as well as sweet orange. Along with kinnow 
and sweet orange, Hoshiarpur district also stands second 
in the production of mango and litchi. Amritsar and Tarn 
Taran rank first in the production of pear and S.B.S. Nagar 
for the production of peach. In case of production share of 
total fruits, Fazilka stands first with a production share of 
around 43 percent. All these variations are the result of 

Year Kinnow Sweet 
oranges

Lime-
lemon

Mango Litchi Guava Pear Peach Plum Grapes Ber Other Total

2000-01 11434 3317 668 5608 1146 4357 2147 1101 120 1378 1735 1198 34209
2001-02 13401 3063 671 5838 1158 5198 2189 1183 140 1358 2052 1257 37508
2002-03 15155 2799 667 6040 1177 5958 2198 1238 154 1324 2411 1368 40489
2003-04 17189 2553 669 6210 1221 6690 2257 1317 158 1248 2669 1540 43721
2004-05 19360 2466 662 6374 1263 7309 2450 1281 168 1196 2873 1685 47087
2005-06 22887 2505 654 6505 1375 7756 2560 1367 179 1119 2894 1837 51638
2006-07 27606 2739 631 6450 1460 8125 2616 1596 179 1137 2853 1917 57309
2007-08 31788 3009 643 6494 1512 8183 2678 1583 166 966 2673 1923 61618
2008-09 35619 2945 634 6483 1528 8022 2707 1476 159 777 2500 1949 64799
2009-10 38837 2984 625 6434 1582 7972 2598 1530 164 541 2206 2081 67554
2010-11 41207 2886 631 6509 1628 7840 2665 1526 186 457 1976 2302 69813
2011-12 42795 2857 638 6564 1672 7938 2706 1561 194 441 1839 2268 71473
2012-13 45851 2761 632 6664 1752 8072 2787 1649 204 438 1828 2259 74897
2013-14 47101 2671 656 6743 1848 8205 2889 1716 218 420 1802 2323 76592
2014-15 48182 2668 733 6752 1988 8107 2980 1723 231 323 1711 2353 77751
CAGR 11.46 -0.38 -0.06 1.05 4.00 3.47 2.23 2.95 3.44 -10.67 -1.96 5.00 6.23

Table 3. Year-wise area under different fruits in Punjab 
(ha)

Source: Statistical Abstract of Punjab, various issues, and Government of Punjab, Chandigarh, 2015.

Year Fruits

Punjab India

2000-01 14.02 11.7
2001-02 14.17 10.72
2002-03 14.28 11.93
2003-04 14.36 9.86
2004-05 14.43 10.07
2005-06 14.45 10.40
2006-07 14.49 10.72
2007-08 17.12 11.20
2008-09 18.3 11.22
2009-10 20.20 11.30
2010-11 19.7 11.73
2011-12 19.90 11.40
2012-13 20.06 11.64
2013-14 20.12 12.33
2014-15 21.15 13.97
CAGR 3.57 1.15

Table 2. Productivity of fruits in India vis-à-vis Punjab 
(Mt/ha)

Source: www.indiastat.com.
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different agro-climatic conditions, topography and 
different soil types in all the districts. 

The growth rate of production of total fruits as well as 
kinnow is depicted in Table 5. The production of kinnow 

District Kinnow Sweet 
Orange

Mango Litchi Guava Pear Peach Ber Others Total

Hoshiarpur 13.01 5.72 21.03 16.44 2.57 2.04 7.97 0.44 9.82 12.13
Jalandhar 0.66 0.50 2.08 0.08 7.18 9.77 8.51 3.13 4.58 2.23
Ludhiana 0.60 0.79 4.31 0.23 12.06 7.48 8.96 14.59 15.44 3.38
Ferozepur 0.15 0.22 0.01 - 3.17 0.10 0.18 2.28 0.64 0.53
Amritsar 0.74 2.60 1.47 2.29 4.69 30.48 3.14 0.55 2.94 2.75
Gurdaspur 0.31 0.04 3.32 11.35 0.97 1.86 0.42 0.14 1.12 0.94
Kapurthala 0.13 0.39 0.72 0.20 1.80 1.72 0.30 0.61 0.70 0.47
Bathinda 6.65 2.61 - - 0.40 0.05 0.28 1.12 0.39 0.11
Sangrur 0.24 0.38 0.94 - 9.17 1.04 4.86 19.46 9.97 2.07
Patiala 0.14 0.87 5.40 0.36 12.39 3.86 9.29 10.45 13.81 2.90
Ropar 1.77 3.87 11.98 2.12 5.60 0.89 3.73 0.47 4.23 3.13
Faridkot 1.46 3.42 0.03 - 5.10 0.71 0.47 7.14 3.24 1.93
Mansa 1.32 0.04 - - 1.82 - - 4.69 1.54 1.27
Fatehgarh Sahib 0.28 - 1.65 - 2.28 0.88 2.46 0.26 2.45 0.75
Moga 0.32 0.07 - - 2.59 0.03 0.30 1.54 0.53 0.57
Shri Muktsar Sahib 11.32 13.96 0.06 - 6.74 2.16 9.57 11.09 2.03 9.56
S.B.S Nagar 0.60 0.56 3.27 0.65 2.59 2.41 21.83 0.80 2.72 1.61
S.A.S Nagar 0.58 0.35 9.80 3.89 9.03 1.80 4.03 1.88 9.59 2.75
Tarn Taran 0.20 0.59 1.04 0.08 4.13 30.29 2.58 0.87 2.74 2.17
Barnala 1.38 - 0.08 - 1.20 0.13 2.04 6.73 1.97 1.34
Fazilka 57.34 60.45 - - 3.77 2.20 7.62 11.74 5.95 42.87
Pathankot 0.80 2.57 32.82 62.26 0.75 0.10 1.45 - 3.59 4.53

Table 4. District-wise production shares of various fruits in Punjab during 2014-15 
(Mt)

Source: Government of Punjab, 2015.

Year Total Production of 
fruits in Punjab

Production of kinnow 
in Punjab

Percentage share of kinnow in total fruits

Area Production

2000-01 479659 171510 33.42 35.76
2001-02 531719 201015 35.73 37.80
2002-03 578455 227325 37.43 39.30
2003-04 628170 257835 39.32 41.05
2004-05 679546 290400 41.12 42.73
2005-06 746331 343305 44.32 46.00
2006-07 830577 414090 48.17 49.86
2007-08 1055408 591319 51.59 56.03
2008-09 1182884 706645 54.97 59.74
2009-10 1365063 876358 57.49 64.20
2010-11 1373173 872626 59.02 63.55
2011-12 1419862 915005 59.88 64.44
2012-13 1502516 988633 61.22 65.80
2013-14 1541243 1017725 61.50 66.03
2014-15 1644641 1108618 61.96 67.41
CAGR 10.01 15.74

Table 5. Year-wise total production of fruits vis a vis kinnow 

(Mt)

Source: Statistical Abstract of Punjab, various issues & Government of Punjab, Chandigarh.

rose at a growth rate of 15.74 per annum as against the 
growth rate of total fruits at 10.01 percent per annum 
during 2000-01 to 62 percent during 2014-15. During the 
same time period, the percentage share of total area under 
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District Area Production Yield (Kg/ha)

Fazilka 55.88 57.34 23608

Hoshiarpur 13.10 13.01 22861

Sri Muktsar Sahib 11.45 11.32 22753

Bathinda 7.44 6.65 20561

Others 12.14 11.68 NA

Table 6. Area, production, and yield of major kinnow 
producing districts of Punjab during 2014-15

(Percent)

Source: Calculated from Government of Punjab, Chandigarh, 2015.

Year Rice Wheat Other Pulses Oilseeds Cotton Sugarcane Fruits Vegetables

2000-01 2612
(36.8)

3408
(47.9)

203
(2.8)

54
(0.8)

474 
(6.7)

121
(1.7)

34.2
(0.5)

34.2 
(0.5)

110.3
(1.5)

2004-05 2647
(36.8)

3481 
(48.4)

185
(2.6)

36
(0.5)

90
(1.2)

509
(7.1)

86
(1.2)

47.1 
(0.6)

1113.1 
(1.6)

2009-10 2802
(38.3)

3522 
(48.2)

156
(2.1)

18
(0.2)

62
(0.8)

511
(7.0)

60
(0.8)

64.8 
(0.9)

110.4
 (1.5)

2013-14 2849
(39.0)

3510 
(48.1)

144
(2.0)

19
(0.3)

47
(0.6)

445
(6.1)

89
(1.2)

76.6 
(1.1)

123.5 
(1.7)

Table 7. Area under different crops in Punjab 
(000' ha)

Source: Statistical Abstract of Punjab, various issues.
Figures in parentheses are a percentage to GCA.
*Other cereals include Jowar, Bajra, Maize, and Barley.

kinnow increased from 33.42 percent to around 62 
percent and the production share jumped from 36 percent 
to 67.41 percent. The production of total fruits increased 
by around 3.5 times during the same time period, whereas 
the production of kinnow increased by 6.5 times.

It is equally important to clarify that although kinnow 
is produced in almost all the districts of Punjab state, but 
the majority of the districts contribute negligible part as 
shown in Table 4. Fazilka, Hoshiarpur, Sri Muktsar Sahib 
and Bathinda are prominent districts in terms of area and 
production as depicted in table 6. Fazilka is the hub of 
kinnow in the area (approximately 56 percent in Table 3) 
as well as production (around 57 percent) followed by 
Hoshiarpur (13 percent both area and production). These 
four districts constitute around 88 percent of kinnow in 
terms of both area and production. Yield is also highest in 
Fazilka district and almost same in Sri Muktsar Sahib and 
Hoshiarpur with minor variations.

The proportion of area under wheat and rice to the 
gross cropped area is highest in all years as shown in Table 
7. The area under fruits and vegetables has somewhat 
increased during 2000-01 to 2013-14. On the other side, 
the percentage area under other cereals, pulses, oilseeds, 
cotton, and sugarcane has declined significantly during 
the considered time period.  

Despite the major efforts towards contract farming 
was taken by the Punjab government in collaboration with 
Punjab Agro Food-grains Corporation to diversify the 
present monoculture of wheat and rice, the value of SID 

has shown a continuously declining trend. It means the 
specializations of few crops (wheat and rice) are taking 
place.  
Factors Inhibiting the Growth of Fruits in Punjab

Despite having the significant productivity of fruits 
in Punjab, the area under fruits as compared to the net 
sown area is very less. The most prominent reason behind 
this is the inefficient marketing system. Based on the 
demand-supply conditions, there is not a fixed price in 
case of fruits. In the season of glut, the prices usually go 
down that sometimes even cannot cover the cost of 
production. Hence, to avoid large fluctuations in price, 
farmers generally prefer to grow cereal crops having pre-
determined Minimum Support Price (MSP). Further, 
fruits are often perishable in nature and due to thin and 
fragmented market can result in major post-harvest losses 
and low net returns to farmers. Moreover, due to the 
perishability of fruits, it becomes difficult to store these 
until the sufficient rise in price. The farmers have to take 
the quick decision of disposal of the produce. Due to lack 
of adequate facilities (like grading and packing houses, 
cold storages, etc.) for the post-harvest handling of high-
value crops diversification initiatives in the state met with 
limited success (Grover, 2015). Gangwar et al. (2007) 
have also explained in his study that the aggregate post-
harvest losses from orchards to consumers in kinnow in 
two different markets ranges from 14.87 percent in Delhi 
market to 21.91 percent in Bangalore market.

Not only this, the problem of waterlogging has also 
emerged as a serious problem for the cultivation of 
kinnow crop. Abohar tehsil of Fazilka district which 
accounts for fifty five percent of the state's area under 
kinnow is threatened with water-logging due to 
excessive irrigation and seepage from the Rajasthan and 
Sirhind canals. A Planning Commission appointed the 
group of experts to study the problem of water-logging 
in the region during 2013 and results found that in the 
blocks like Khuiyan Sarwar, the water table had risen 
from 17 meters below ground level (bgl) in the 1970s to 
five meters bgl in 2003 and was rising. For kinnows, the 
water level must be below six feet or two meters. Hence, 
this area is in a critical situation due to the risk of a 
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further rise of the water table (Fernandes, 2016). At India 
level also, cold storage capacity for all type of food items 
is just 29 million tonnes. The production of potato alone 
is about 35 million tonnes. Therefore, cold storage 
facility is available for only 10 percent of all the food 
items produced in India (Government of India, 2015b).

For selling the horticultural commodities mainly F & 
Vs, farmers are often involved in the traditional marketing 
channel (TMC) and receives very less as compared to the 
price paid by the consumers for the same product. Hence, 
to overcome the problem of marketing, the state 
government has decided to make a direct intervention in 
the market to stabilise the price through the direct 
purchase of 5000 tonnes of kinnow by Punjab Agro Juice 
Limited for two multi-processing plants at Hoshiarpur 
and Abohar. As its two citrus estates set up in Abohar and 
Fazilka area, the firm would procure C and D grade 
Kinnow at Rs 5 per kg (Dhaliwal, 2016). Although the 
state government took the initiative of Apni Mandi in 
1987 for the direct sale of F&V, but, a study by Grover et 
al. (2012) found that kinnow trading through this channel 
was almost negligible. The price realized by the kinnow 
growers in TMC (` 860/q) was lower than that realized by 
those farmers who sold through emerging market channel 
EMC (`1296/q). However, farmers who sold in EMC had 
to incur marketing costs which reduced the net price 
received by them. Despite these efforts made by the 
government, there is need of adequate implementation of 
policies for the sustainable development of high-value 
crops in Punjab.
CONCLUSIONS

After 1980s policymakers are continuously 
suggesting diversification from the monoculture of 
wheat-paddy towards high-value crops in Punjab. No 
doubt the area under fruits and vegetables has increased, 
but still, it is less than that of the targeted level. Punjab has 
a potential to increase its production share in the nation as 
it has higher productivity than at the India level in fruits. 
But due to the major constraints like fluctuating prices, 
inefficient market, higher post-harvest losses due to 
perishable nature, lack of cold storage facilities etc, 
farmers are not willing to shift towards these high-value 
crops. The result of SID is showing that the 
specialisations of few crops are taking place instead of 
diversification. So to make diversification endeavoured 
cropping pattern successful in the state, there is need to 
stimulate the marketing as well as infrastructural services 
in order to encourage the farmers to sell their produce in 
local markets. No doubt, Punjab Mandi Board took the 
initiative to launch Farmers' Market (Apni Mandi) in 
1987 in order to establish the direct contact between 
farmers and consumers, but this has not been proved to be 
successful due to issues like un-hygienic conditions, 
storage facility and even majority of the farmers are not 
willing to sell their produce themselves as they think it as 
downgrade work. Hence, to develop markets for high-
value crops, contract farming and retail chains are the 

better options as it covers the risk factor regarding the bad 
weather, price fluctuations by giving farmers an assured 
market in advance.
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ABSTRACT
The present study based on secondary data made attempt to examine energy inputs and agricultural production of major crops in 
Punjab State. It was observed that all the energy inputs viz., non- commercial energy inputs (direct and indirect) and commercial 
energy inputs (direct and indirect) showed a significant relationship with land productivity. Direct non- commercial energy input 
showed the highly significant negative relationship which indicates that this input was already over utilized and any further 
increase in the use of this input would decrease the land productivity. Indirect non- commercial energy input showed the significant 
positive relationship with land productivity followed by indirect commercial energy input and direct commercial energy input which 
indicated that the land productivity could be further increased by increasing the use of these three inputs. The total commercial 
energy input showed the significant negative relationship with land productivity. It means that any further increase in the use of this 
input would result in a decrease of land productivity.
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INTRODUCTION
Green revolution introduced in the mid-sixties in 

Indian Agriculture has shifted the source of growth from 
area increase to yield improvement. Irrigation and 
chemical fertilizers acted as complementary inputs for the 
new seed technology. Once the entire area is covered 
under the new varieties, the sources of growth are 
restricted to the expansion of irrigation and fertilizer use 
and changes in the cropping pattern. In recent years, 
Indian agriculture has undergone some structural shapes 
in terms of the composition of the output. There are 
increasing trends in commercialization and 
diversification towards high-value crops (Joshi et al., 
2007). The increase in food production in most of the 
countries during the last 30 years has been more due to a 
rise in land productivity than due to the expansion of the 
net-cultivated area. So, increased energy intensity of 
agriculture has propelled energy into a new prominence in 
the context of policy deliberation and formulation. 
Energy has played a most crucial role in service of 

mankind. Initially, as most of the sources of energy were 
available in abundance, the importance of their judicious 
use was not fully realized. The rising prices of energy 
particularly of crude oil have significant implications for 
the profitability of agriculture. The cost of cultivation data 
of the commission for agricultural costs and prices 
(CACP) reveal that expenses on energy-based inputs have 
registered a spectacular increase since the 1990s (Jha et 
al., 2012). In order to analyze the changes in energy use 
pattern in Punjab agriculture during period 1965-66 and 
1979-80 and to determine the relationship between 
agricultural productivity and commercial energy input, 
Pathak (1982) collected/ computed data on energy inputs 
and agricultural production from the statistical abstracts, 
Punjab and from different reports of the government 
relates to crop production only, The agriculture 
production in Punjab during the period 1965-66 to 1979- 
80 increased by 175 percent the average rate of increase 
being 12.5 percent. The bio- harvest (main products + 
residues) during the same period increased by 163 
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percent, the average rate of increase is 11.6 percent. The 
productivity in terms of tones of main product per hectare 
per year has increased by 127.4 percent. The importance 
of energy use efficiency has increased as the share of 
commercial energy use in total energy utilization has 
increased manifold. The problem of measuring 
productive efficiency at farms has become important to 
both the economic theorists and policymakers. If the 
theoretical argument that some farmers are relatively 
more efficient than others is subjected to empirical testing 
then it becomes all the more important to make some 
actual measurement of efficiency. Therefore there is need 
to access these energy trends in agriculture and to know 
how far can farms increase their output simply by 
increasing their efficient utilization of the given 
resources. 

Punjab State is viewed as the most prosperous state in 
India. With the passage of time, Punjab farmers started 
using more and more of commercial energy and became 
highly energy intensive. So, it becomes the need of the 
hour to study the energy use pattern in Punjab agriculture 
with a view to check on the appropriate/ excessive use of 
energy on the farms. So, the present study was carried on 
to examine the extent and direction of energy use pattern 
in Punjab agriculture (Singh et al., 2004).
MATERIAL AND METHODS

The secondary data has been collected from 
statistical abstracts of Punjab, School of Energy studies 
for agriculture, PAU, Ludhiana, Department of 
Agriculture, Punjab State Power Corporation Limited. 
The study has utilized the data on energy inputs and 
agricultural production of major crops in Punjab State. 
Major crops in Punjab State included the production of 
food grains, oilseeds, sugarcane, potato and cotton which 
all put together accounted for about 85 percent of the 
cropped area during the period from 1970- 71 to 2012- 13. 
It has been assumed that 85 percent of the energy use in 
agricultural production in any one year was utilized is the 
production of these crops.

Energy input units of secondary data were classified 
into following categories:

(1) Non-commercial energy inputs
Direct non-commercial energy inputs

(a) Agricultural workers
Indirect non-commercial energy inputs

(a) Seed
(b) Farmyard manure
(2) Commercial energy inputs

Direct commercial energy inputs
(a) Fuel oil and lubricants
(b) Electricity

Indirect commercial energy inputs
(a) Diesel engine
(b) Electric motors
(c) Threshers
(d) Tractors
(e) Fertilizer and agrochemicals

Multiple regression analysis was employed on the 
2basis of better results and goodness of fit (R ) to study 

the relationship between energy use and land 
productivity. The functional form of regression analysis 
employed was as under:

Y = a + â X  + â X  + â X  + â X  + U1 1 2 2 3 3 4 4

Where Y = Land productivity (t/ha/yr)
a = Constant
â to â = Regression coefficients of X to X1 4 1 4

X = Direct non- commercial energy inputs (MJ)1

X = Indirect non- commercial energy inputs (MJ)2 

X = Direct commercial energy inputs (MJ)3 

X = Indirect commercial energy inputs (MJ)4

U = Error term
The study has utilized the energy equivalence of 

different items of inputs to agricultural production and of 
main products from published information by School of 
Energy Studies for Agriculture, Punjab Agricultural 
University, Ludhiana (Index I).
RESULTS AND DISCUSSION

The data on input use was transformed to provide 
energy inputs (using energy equivalence of inputs) used 
for producing one unit of energy output. Multiple 
regression analysis was employed to study the 
relationship between energy use and land productivity. 
Table 1 shows the relationship of land productivity with 
four variables namely direct non- commercial energy 
input, indirect non- commercial energy input, direct 
commercial input, indirect commercial input and land 
productivity at 5 percent level of significance, over the 
period of 1970-71 to 2012-13. These four variables 
explained the 92 percent variation in the land 
productivity. All the factors showed a significant 
relationship with land productivity. Direct non- 
commercial energy input showed the highly significant 
negative relationship and the negative sign of coefficient 
was an indicator of the negative relationship. This 
indicates that this input was already over utilized and any 
further increase in the use of this input would decrease the 
land productivity. Direct commercial energy input also 
showed the significant negative relationship with land 

Variables Coefficients t- value

Intercept 3.5694 2.188

Direct Non- commercial energy 
input

**-0.3134 4.26

Indirect Non- commercial energy 
input

**0.0509 3.52

Direct commercial energy input **-0.0065 2.68

Indirect commercial energy input **-0.0071 2.99
2R 0.9206

2Adj R 0.9097

Table 1. Estimated regression coefficients for different 
energy inputs for the period of 1970-71 to 2012-
13

** Significant at 5 percent level.
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productivity followed by indirect commercial energy 
input which indicated that any further increase in the use 
of these variables would cause a further decline in the land 
productivity. On the other hand, indirect non-commercial 
energy input with significant positive relationship 
exhibited that any further increase in the use of this input 
would result in an increase of land productivity.

The relationship of total non- commercial energy 
input and total commercial energy input with land 
productivity for the period of 1970-71 to 2012-13 has 
been depicted in Table 2. Total non- commercial energy 
input showed the non- significant relationship with land 
productivity. The total commercial energy input showed 
the significant negative relationship with land 
productivity. It means that any further increase in the use 
of this input would result in a decrease of land 
productivity. These two inputs, total non- commercial 
energy input, total commercial energy input explained the 
82 percent variation in land productivity.

Variables Coefficients t-value

Intercept 1.1871 0.427
Total non- commercial energy input NS-0.0043 0.420

Total commercial energy input **-0.0051 1.867
2R 0.8228

2Adj R 0.8119

Table 2. Estimated regression coefficients for total non-
commercial energy inputs and total commercial 
energy inputs for the period of 1970-71 to 2012-
13

** Significant at 5 percent level.
NS: Non-significant.

Variables 1970-71-1979-80 1980-81 – 1989-90 1990-91 – 1999-2000 2000-01 – 2012-13

Coefficient t-value Coefficient t-value Coefficient t-value Coefficient t-value

Intercept 2.63693 11.198 7.3179 4.263 10.039 18.046 1.24837 0.737

Direct Non- 
commercial 
energy input

-0.00368** 3.412 -0.0226** 4.063 -0.0440** 18.776 -0.18403 1.376

Indirect Non- 
commercial 
energy input

NS-0.00070 0.029  NS0.0065 0.244  NS0.0012 1.998 0.23716 3.549

Direct 
commercial 
energy input

0.0018** 5.653 0.0061** 2.733 -0.0074** 3.61 -0.01945** 0.482

Indirect 
commercial 
energy input

0.0028** 3.066 0.0073** 2.65 0.0082** 3.64 -0.28625** 4.825

2R = 0.987 2R = 0.963 2R = 0.981 2 R = 0.9822
2adj R = 0.984 2adj R = 0.942 2adj R = 0.977 2 adj R = 0.9777

Table 3. Estimated regression coefficients for different energy inputs in four different time periods

** Significant at 5 percent level.
NS: Non- significant.

Table 3 shows the relationship between direct non-
commercial energy input, indirect non- commercial 
energy input, direct commercial energy input, indirect 
commercial energy input, and land productivity at 5 
percent level of significance. This relationship was 
studied over four different time period i.e. from 1970-71 
to 1979-80, 1980-81 to 1989-90, 1990-91 to 1999-00, 
2000-01 to 2012-13.

In 1970-71 to 1979-80, only indirect non-commercial 
energy input showed the non-significant relationship, 
whereas all the three other factors, direct non- commercial 
energy input, direct commercial energy input, direct 
commercial energy input and indirect commercial energy 
input showed the significant relationship with land 
productivity. The value of the coefficient of indirect non- 
commercial energy input was non- significantly different 
from zero, which could be the indicative of near optimal 
use of this input. Direct non- commercial energy input 
showed significant relationship but the negative value of 
coefficient indicated the negative relationship. It showed 
that any further increase in the use of this input would 
result in a decline in the land productivity. Direct 
commercial energy input showed the highly significant 
positive relationship with land productivity followed by 
the indirect commercial energy input. So, land 
productivity could be further increased by increasing the 
use of these two inputs. These four variables explained the 
99 percent variation in the land productivity. So, in 1970-
71 to 1980-81, the land productivity could be further 
increased by increasing the use of both direct and indirect 
commercial energy inputs and by decreasing the use of 
direct non- commercial energy inputs.

In 1980-81 to 1989-90, all the four variables 
explained the 97 percent variation in land productivity. In 
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this period, only indirect non- commercial energy input 
had shown non- significant relationship with land 
productivity, whereas, all the three other variables, direct 
non-commercial energy input, direct commercial energy 
input and indirect commercial energy input had shown a 
significant relationship with land productivity. The 
negative value of coefficient of direct non- commercial 
energy input was the indicator of excessive use of this 
input which means that any further increase in the value of 
this input would further cause a decline in the land 
productivity. Significant positive relationship between 
direct commercial energy input and indirect commercial 
energy input with land productivity was indicated that 
land productivity could be further increased in this period 
by increasing the use of these two inputs. Direct 
commercial energy input has shown a negative 
relationship with land productivity, showing the excess 
use of this input whereas indirect commercial energy had 
shown a significant positive relationship with land 
productivity (Singh et al., 2004). 

Again in 1990-91 to 1999-2000, only the indirect 
non-commercial energy input had shown non- significant 
relationship with land productivity whereas all other three 
variables had shown a significant relationship with land 
productivity. In this period, the negative sign of the 
coefficient of direct non- commercial energy input and 
direct commercial energy input was an indicator of the 
excessive use of these two energy inputs. So, any further 
increase in the use of these two inputs would result in the 
further decline in land productivity. Indirect commercial 
energy input had shown a significant positive relationship 
with land productivity which means that the land 
productivity could be further increased by increasing the 
use of this input. All these four variables explained 99 
percent variation in land productivity. 

In 2000-01 to 2012-13, both direct and indirect 
commercial energy input showed significant relationship 
but the negative value of both the variables indicated the 
negative relationship. It showed that any further increase 

Variables 1970-71 – 1979-80 1980-81 – 1989-90 1990-91 – 1999-00 2000-01 – 2012-13

Co-efficient t-value Co-efficient t-value Co-efficient t-value Co-efficient t-value

Intercept 2.415 13.275 4.996 2.237 7.242 2.475 10.367 5.86

Total non- 
commercial 
energy input

-0.0068** 8.212 -0.0334** 2.487 -0.0777** 3.412 0.0187 8.525

Total 
commercial 
energy input

0.0014** 3.284 0.0091** 3.278 0.0041** 2.32 -0.0044** 1.158

2 
R = 0.991

2 
R = 0.907

2 
R = 0.8816

2 
R = 0.957

2 adj R = 0.988 2 adj R = 0.881 2 adj R = 0.8464 2 adj R = 0.947

Table 4. Estimated regression coefficients for total non- commercial and total commercial energy inputs over four 
different time periods

** Significant at 5 percent level.

in the use of these inputs would result in a decline in the 
land productivity. Moreover, indirect commercial energy 
input showed the highly significant negative relationship 
with land productivity. These four variables explained the 
99 percent variation in the land productivity. 

Table 4 shows the relationship of total non-
commercial energy inputs, total commercial energy 
inputs with the land productivity over the four different 
periods of time, (1970-71 to 1979-80, 1980-81 to 1989-
90, 1990-91 to 1999-2000, 2000-01 to 2012-13). This 
relationship is studied at 5 percent level of significance.

In 1970-71 to 1979-80, both total non- commercial 
energy input and total commercial energy input showed 
the highly significant relationship with land productivity. 
However, the negative sign of the coefficient of total non- 
commercial energy input was indicative of the negative 
relationship i.e., this variable was already used in excess 
and the further increase in this input would decline the 
land productivity. Whereas, the positive value of the 
coefficient of total commercial energy input was an 
indicator of the positive relationship and the land 
productivity could be further enhanced by using more of 
this input. Both the variables i.e. total non- commercial 
energy input and total commercial energy inputs 
explained the 99 percent variation in the land 
productivity. 

In 1980-81 to 1989-90, two variables, total non- 
commercial energy input and total commercial energy 
input explained the 90 percent of the variation in the land 
productivity. Total non- commercial energy input showed 
the significant relationship with land productivity but the 
negative value of coefficient indicated the negative 
relationship. It means that any further increase in the use 
of this variable would cause a further decline in the land 
productivity. Total commercial energy input showed the 
significant positive relationship with land productivity 
could be further enhanced by increasing the use of this 
input. Kataria et al. (2012) also reported that commercial 
energy input to Punjab Agriculture had been more than 
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9  9  doubled from 131.5 × 10 MJ in 1990-91 to 271.8 × 10
MJ by 2010-11, with the contribution of energy being the 
highest all through the study period. This is in contrast to 
the energy consumption scenario at India level, where 
fertilizers account for the major chunk of commercial 
energy use as reported by Jha et al. (2012). 

In 1990-91 to 1999-2000, the total non- commercial 
energy input and total commercial energy input explained 
only 88 percent variation in land productivity. Total non- 
commercial energy input showed the significant but 
negative relationship with land productivity. So, this input 
was over-utilized in this period and the further increase in 
this period would cause the decline in land productivity. 
Whereas, the total commercial energy input in this period 
had shown the significant positive relationship with land 
productivity. So, the land productivity could be further 
increased by increasing the use of this input. Nagarathna 
& Ramachandra (2001) also reported that total non-
commercial energy input had non-significant relationship 
and total commercial energy input had significant 
positive relationship with land productivity over the 
period of 1965-66 to 1998-99 which indicated what the 
land productivity could be further increased by increasing 
the use of total commercial energy input and by reducing 
the use to total non-commercial energy inputs.

In 2000-01 to 2012-13, two variables, total non- 
commercial energy input and total commercial energy 
input explained 95 percent of the variation in the land 
productivity.  Total commercial energy inputs showed the 
significant relationship with land productivity. However, 
the negative sign of coefficient was indicative of the 
negative relationship i.e., this variable was already used in 
excess and the further increase in this input would decline 
the land productivity. So far as non-commercial energy 
inputs were concerned, these energy inputs were used 
optimally during this period. Both the variables i.e. total 
non- commercial energy inputs and total commercial 
energy inputs explained 99 percent variation in land 
productivity. 
CONCLUSIONS

From the above discussion, we can conclude that 
over the period of 1970-71 to 2012-13 all the four 
variables explained the 92.06 percent variation in the 

land productivity. All the factors showed a significant 
relationship with land productivity. Direct non- 
commercial energy input showed the highly significant 
negative relationship and the negative sign of coefficient 
was an indicator of the negative relationship. This 
indicates that this input was already over utilized and 
any further increase in the use of this input would 
decrease the land productivity. Indirect non- commercial 
energy input showed the significant positive 
relationship with land productivity followed by indirect 
commercial energy input and direct commercial energy 
input which indicated that the land productivity could be 
further increased by increasing the use of these three 
inputs. For the period of 1970-71 to 2012-13 Total non- 
commercial energy input showed the non- significant 
relationship with land productivity. The total 
commercial energy input showed the significant 
negative relationship with land productivity. It means 
that any further increase in the use of this input would 
result in a decrease of land productivity. These two 
inputs, total non- commercial energy input, total 
commercial energy input explained the 82 percent 
variation in land productivity.
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A. Direct 

Fuel oil 46.3 MJ/kg or 44.5 MJ/l 

Electricity 3.6 MJ/Kwh 

B. Indirect 

I) Fertilizer 

a. N     60.0 MJ/kg 

b. P O2 5      14.0 MJ/kg 

c. K O 2      6.0   MJ/kg 

d. Agro-Chemicals     250.0 MJ/kg 

ii) Farm Equipments

a. Diesel Engine (5 HP) 2460 MJ/yr/unit 

b. Electric Motor (5 HP)   328 MJ/yr/unit 

c. Thresher (small) 2733 MJ/yr/unit 

d. Tractor (35 Hp) 34167 MJ/yr/unit

Index I. Energy Equivalence of Inputs
1. Commercial

Direct
             Labour 0.18 MJ/man hour or 432 MJ/worker/yr of 300 working days
Indirect
            Farm yard manure
(on the basis of nitrogen content

0.3 MJ/kg of dry matter

             Seed 16.73 J/kg

2. Non-Commercial

*Source: School of Energy Studies for Agriculture, PAU, Ludhiana.
6MJ: Mega Joules (1 × 10  Joules).
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ABSTRACT
The study was initiated with the objective of examining the inequality and incidence of poverty among the tea labourer engaged in 
different size gardens in Dibrugarh district of Assam. Analysis of primary data from five different classified patterns of gardens for 
150 sampled households reveals that the incidence of poverty seemed to be directly linked to the size of the garden they were 
engaged in. Despite beneficiary of an agricultural land labourer in small size gardens artificially escaped poverty through 
borrowing which was avoided by the workers in largest size gardens thereby remained under the poverty line in the study area.
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INTRODUCTION
Due to global preference and mass consumption tea is 

ranked prominently amongst other plantation crops which 
are scientifically, agriculturally, and commercially 

1diverse in nature (Mitra, 1991). India  is the second largest 
producer, largest consumer and fourth largest exporter of 
tea in the world. Tea plantation sector in India has 
provided direct employment to more than one million and 
another two million indirectly in ancillary activities 
(Baruah, 2008). The Plantation Labour Act 1951 has no 
doubt help in raising the demand for the plantation labour. 
However, lower baseline wage (Jayaraman et al., 2016) 
limited scope for occupational mobility and 
supplementary earning of the labourer engaged in tea 
sector (Mishra et al., 2011; Saharia, 2005) kept them 
backward sections of the society and also in Sri Lanka 
(Ranasinghe, 1982; Rote, 1986; Breckenridge, 2001). 
Chronic poverty couple with debt bondage and semi-
starvation forced plantation workers of South India to 
migrate to Sri Lankan plantation (Wesumperuma, 1986). 
Poverty, illiteracy, improper health & medical facility are 

responsible for the low standard of living of the tea tribes 
of Assam (Sarma, 2007) while poverty being responsible 
for the economic backwardness of tea labourer of 
Dibrugarh district of Assam (Saharia, 2005). High infant 
mortality among the children of tea labourer of 
Bangladesh was because of poverty and malnutrition 
(Barkat et al., 2010) while low wage and high 
unemployment causing prevalence of poverty among the 
tea labourer of Sylhet (Das & Islam, 2006). Lalitha et al., 
(2013) mentioned lower earnings of tea worker as one of 
the factors contributing towards poverty among the tea 
labourer compared with agricultural labourer outside 
plantation work in India. Unemployment was responsible 
for high poverty among the tea labourer of Ponmudi tea 
estate (Nair, 1984). Sen (2008) mentioned low level of per 
capita income is the major cause of poverty in South Asia 
and Sub-Saharan African nations.

Low wage structure among the tea plantation labourer 
has been the target of criticism in various studies. Low 
wage structure with high job insecurity was found among 
the tea plantation labourer of Kenya (Morser, 2010). 

1Till 2008 India ranked as, largest consumer (13 percent) of the world trade and fourth largest exporter of tea in the world (20 percent) of domestic 
production (Kumar et al., 2008)
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Palmer (1986) mentioned that the wage and working 
condition in Southern Nyasaland tea plantation being 
unattractive. Wage structure was dissatisfactory in the tea 
plantation of Assam in the pre-independence period (Rao, 
1946) and it continued to be below subsistence level in the 
Assam Valley plantations even in the post-independence 
period (Behal, 1985).The worry about labour exploitation 
in terms of low wage rate still continues as claimed in 
some recent studies. Joseph (2002) found that the tea 
labourers of Kerala are subject to low wage along with 
poor working condition. Centre for Workers Management 
Report (2015) claimed that the wages of tea labourer in 
West Bengal were not directly linked with the price of tea 
the state fetches. Sivaram (2001) expressed the need for 
linking wage to the effort of tea labourer. For its isolation 
from other industries, the vulnerable labourer of Dooars-
Terai region of West Bengal compelled to work for low 
wages and under exploitative conditions (Bhowmik, 
2011). The existence of wage discrimination with the 
female being preferred in low paid manual work of tea 
plantation (Savur, 1973; Bhadra, 2004). Similarly, low 
wage rate and low earning made the tea worker remain in 
poor condition (Kumar, 2009; Sunny & Chattopadhyay, 
2008). There is hardly any scope for compensation for the 
tea labourer involved in hazardous jobs given the uniform 
wage structure in the regulated labour market of tea sector 
(Das, 2012). Porter & Howard (1996) shared the 
importance of trade union activity in raising the wage rate 
of the tea labourer.

The relationship between the rate of unemployment 
and prevalence of poverty has been examined in few kinds 
of literature (Sau, 1978; Parthasarathy, 1978; Dantwala, 
1979; Visaria, 1980; Dev et al., 1994; Sen, 1998). (Sen, 
1997) stated economic inequality from a normative 
perspective of individual well-being, and freedom and 
inequality makes it difficult to achieve efficiency. 
(Deaton, 2003) argued the importance of income 
inequality as an effective measure of poverty conditional 
on average income. Moreover, Bazen (2000) studied the 
complementarities between wage regulation and anti-
poverty policies. The author expressed that effective 
regulation of low wages would be helpful in reducing 
inequality in terms of earnings and income.   

Drastic worsening in relative inequality and absolute 
poverty in Bangladesh observed in recent years (Islam & 
Khan, 1986). Ali et al. (1999) stated that there had been an 
increase in urban poverty contributed by surging 
inequality for the given level of growth. It was 
recommended that the growth-oriented policies must be 
accompanied by measures of inequality reduction for 

tackling the problem of poverty in rural areas. There has 
been a significant reduction in the number of casual 
labourers in below poverty line (BPL) household 
resulting an increase in the number of working poor in the 
country during 2000-2005 (Sundaram, 2007). Poverty 
reduction, especially in urban areas, has slowdown with 
the sluggish labour productivity and real wage in both 
rural and urban area of India in the wake of acceleration of 
workforce employment growth in the early years of 2000.  

Worsening of the living condition of tea worker in 
recent years was observed in few studies (Misra, 2003; 
Khawas, 2006). The fall in employment elasticity in 
Assam tea sector since the 90s has been felt responsible 
which has brought livelihood challenges for those 
dependent on it (Mishra et al., 2008). The liberalized 
economic environment since 90s couple with declining 
international tea prices has led to the closure of many 
small and medium size tea gardens both in Assam and 
Kerala resulting loss of job and starvation of the tea 
workers (Sunny & Chattopodhya, 2008). There has been a 
number of studies attempting an evaluation of the socio-
economic condition of labourer engaged in tea plantation 
sector of Assam in particular and the country in general. 
But, few attempts had been made to examine the 
inequality and incidence of poverty among the labourer 
engaged in the different size (holding size of the garden 
Hectare) tea plantations. The present study is an attempt 
in that direction taking Dibrugarh district of Assam as a 
study area. The paper has been divided into three sections. 
To begin with socio demographic profile of the labourer 
thereafter considered the distribution of income and 
consumption expenditure among them. Finally the 
inequality and incidence of poverty amongst labourer in 
tea plantations of the study area has been examined.
DATA SOURCE AND METHODOLOGY

The present study was based on primary data. The 
field survey for the study was carried in the Dibrugarh 

2district of Assam. The district  was selected for its relative 
importance in terms of the spread of tea cultivation, 
contribution in the production of tea, and employment 
generation for the tea sector amongst other tea producing 
district of Assam. The stratified random sampling method 
was followed for selection of the household. Initially, the 
gardens were selected as per the Tea Board classified 
pattern (in terms of Area under plantation) and then labour 
household was selected from the pre-decided classified 

3pattern of gardens . Data were collected from 150 tea 
labour households by uniformly selecting 30 households 
from each classified pattern of gardens.

The pattern of inequality among the tea labourer in a 

2Dibrugarh district covered 37.57 per cent of total land devoted to tea cultivation in Assam producing 43.36 percent of tea output for the state. The 
productivity of tea output in the Dibrugarh district has been found to be highest amongst rest of tea growing district of Assam 2164 Kg/Hectare. 
Dibrugarh district employed about 203245 average daily number of labour (resident + nonresident + casual labour) during 2005 which was 33 percent 
of total tea worker of Assam for that period  (Tea Digest, 2006 & 2007).  
3Given the six different classified pattern of the garden present study was carried out with five classes by excluding the smallest class (0-10.12 Hect). The 
reason for dropping the smallest class from the study is that in such classified pattern of gardens labourers are not hired for practicing tea cultivation, 
rather tea cultivation is primarily undertaken by imputed (or family) labour and the owner of the garden.
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different classified size of gardens was examined with 
4Gini Coefficient  of income and expenditure. The 

incidence of poverty in the study area was examined by 
using the new poverty line adopted by Planning 
Commission in 2014 on the basis of monthly per capita 
consumption expenditure (MPCE) of `972. In order to 
control for inflation of the income data, the monthly 
income data was deflated using average consumers price 
index (CPI) number for an agricultural labourer (`347) 
for the year 2004-2005 (with 1986-87=100). For 
evaluation of social welfare among the tea labourer, the 

5study used Sen's index . Sen (1976) proposed an 
axiomatic approach to poverty research and a specific 
index which later was used in a number of research works 
on poverty such as Ahluwalia (1977), Osberg & Xu 
(1997; 1999; 2000), Myles & Picot (2000); (Osberg, 
2000). In India, poverty is estimated usually on the basis 
of per capita consumer expenditure (Bardhan, 1973; 
Dandekar & Rath, 1971; Deaton, 2003; Sundaram & 
Tendulkar, 2003; Minhas, 1988; Thimmaiah, 1983). 
Consumer expenditure data are deemed more appropriate 
for the analysis of the level of living and poverty than 
those on income (Sharma, 2004). The estimation of 
poverty in India is based on two components. First, 
information on the consumption expenditures and its 
distribution, and second, these expenditures by 
households are evaluated with reference to a given 
poverty line. Households with consumption expenditure 
below the poverty line are deemed poor and the remaining 
being non-poor. 
Section I: Socio demographic Profile of the Labourer

Refer to Table 1 it can be observed that the average 
family size of tea labourer in the study area was 5. Subject 
to the availability, the tea garden management used to 
offer the low lying areas which were unfit for tea 
plantation to the resident labourer for agriculture and 
animal husbandry activities as supplementary livelihood 
source. It was observed that nearly 48 percent of the 
respondents in the study area could not initiate 
agricultural or allied activities due to inaccessibility of 
land. Interesting to observe that the percentage of families 
having access to agricultural land were more in small size 
gardens compared with large size gardens in the study 
area.  

The levels of educational attainment among the tea 
labourers in the study area being observed to be low as 47 
percent of labourers were illiterate. In addition, the 
numbers of illiterate labourer were more in the small size 
garden to that of large size gardens of the study area. A 
study by Sarma  (1994 & 2011) and Saharia (2005) found 
that low enrolment with high dropout ratio was 
responsible for poor educational attainment among the tea 
labourer of Assam. Soaring gender gap in earning was 
responsible for the fall in rural school enrolment among 
tea plantation labourer in China (Qian, 2008). Low 
education has been responsible for deprivation of tea 
labourers from basic facilities (Kar, 2009) and weakness 
to part with trade union activity (Sarkar & Bhowmik, 
1998-1999).
Section II: Distribution of Income and Consumption 
Expenditure

The level of living of the people can be measured or 
studied using a number of variables like income, 
expenditure, literacy, assets, etc. Of these variables, per 
capita monthly income and expenditure have been 
considered to be the most important in order for 
understanding the standard of living of the people (since 
they can directly determine the attainments of other 

6variables). The distribution  of income and MPCE for 150 
families is reported in Table 2.

From the Table 2, it can be observed that more than 
one-fourth (25.33 per cent) of the families were having 
per capita income of less than `500 per month. At the 
same time, the per capita monthly income of 84.67 
percent of the families has been found to be less than 
`1000. Only 1.33 percent tea worker observed to have the 

Garden size (ha) AFs FA  (%)l Illiterate (%)

Below 50 5.6 50 56.67
50-100 5.2 63.33 53.33
101-200 5.1 53.33 43.33
201-400 5.2 43.33 36.67
Above 400 5.7 30 43.33
All size 5.4 48 47

Table 1. Socio-demographic profile of labourer

Source: Primary Survey, 2011-12.
Note: A  stand for average family size.Fs

FA : Stands for percentage of families having access to agricultural land. 1
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(Anand, 1983). Suppose n individuals (households) are arranged in ascending order, y  ≤ y   …….≤ y  the Gini Coefficient (G) suggested by  (Fei & 1 2 n

Ranis, 1974) has been defined as                                                           where µ is the mean of the distribution

5 * *S Index = X [C  / C  {1- G }] with X being the percentage of population below poverty line, C  stands for the poverty line, C  implies the mean consumption p p p

of the poor and G  is the Gini coefficient of the distribution among the poor, 0 ≤ S Index ≤ 1 (Ahluwalia,1977). The Sen's index in the present study was p

constructed with MPCE data.

Gini Coefficient (G) is defined as the ratio of the area between the Lorenz Curve and the line of equality, to the area of the triangle below this line 

≤

6lengths of the intervals have been allotted according to the method suggested by H.A. Sturges (Agarwal, 2006)

Interval=
Largest - Smallest

1+3.322 log10 (number)
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per capita monthly income was higher than `2000. Such 
observation reflects the low level of income among the tea 
labourers that the majority of them (nearly 62 per cent) 
earned only ̀ 25 a day. From the figures of income shares 
of cumulative per cents of families, it was found that 62 
percent of families contribute only 17.74 per cent of the 
total income while the income shares of the top 15.32 per 

7cent families  is 27.73 per cent. Such observations 
revealed the prevalence of unequal distribution of income 
among tea labourers in the study area.

Although, per capita income has been a strong 
indicator of the standard of living, the difficulty posted in 
its estimation as well as the hesitation on the part of the 
respondents to give details of income often compromise 
the quality of the estimates. In this situation, the usual 
practice is to use per capita consumer expenditure as a 
proxy for income to study the standard of living. Private 
final consumption expenditure is a direct measure of the 
standard of living of the people (Prasad, 2001). From the 
distribution of MPCE of tea labourers as reported in Table 
2, it has been observed that the distribution of MPCE is 
more acceptable than income distribution as the data 
series of per capita expenditure has been more or less 
normally distributed. As such, the deviation of income 
distribution from expenditure may be attributable to 
under-estimation of family income data. Theoretically, 
the distribution of MPCE is more efficient to study the 
level of living than income distribution, and hence, it will 
be more meaningful to use consumer expenditure data to 
determine the poverty level and inequality rather than 
income data. Expenditure data is usually used to study the 
income distribution, poverty, and inequality in a number 
of studies such as Dandekar & Rath (1971); Bardhan 
(1974); Thimmaiah (1983); Savita (2004).

It can be observed from  that bottom 32 percent 
of the total families were having MPCE less than `750 
while only 2 percent of the families have MPCE 
exceeding `1750. The average household size has been 
found to decline systematically up to the middle class and 
fluctuates afterward. Looking at the cumulative budget 
share, the bottom 32 percent families shared only 18.55 
percent of the total expenditure while the top 20 per cent 
families have shared 31.13 per cent of total expenditure. 
The observation of MPCE distribution once again 
reinforces unequal distribution of income being observed 
in family income. 
Section III: Inequality and Incidence of Poverty

It has been observed in the previous section that there 
exist inequalities in the distribution of income and 
consumption expenditure of the tea garden labour 
households in the study area. It is deemed important to 
study the magnitude of inequality to examine the impact 
of economic development on the people. Equal 
distribution of income and expenditure would indicate 
welfare gain on the part of the people from economic 
development. It can be observed from Table 3 that the 
average monthly per capita income (AMPI) of tea 
workers ranges from `628.81 in the largest size of tea 
garden (400 Hectare and above) to `881.4 in the holding 
class of 50-100 hectares; while the AMPI of all tea 
labourers surveyed was `731.42. The AMPI found to be 
smallest for the labourers who were engaged in the largest 
size tea gardens of the study area. The average income of 
the labourer primarily from tea garden (AMIPT) 
engagement ranged from ̀ 499.7 in the garden size of (50-
100 Hectare) to `788.1 in the garden size of (100-200 
Hectare) with the AMPIT for all the labourer in the study 
area was found as `612.12. However, the average 

Table 2

Range for income & MPCE (`) Income distribution Distribution of MPCE

N AFs Cf Ci N AFs Cf Ce

0 – 500 38 6.5 25.33 14.17 16 5.8 10.67 4.64

501 – 750 55 5.3 62 17.74 32 5.5 32 18.55

751 – 1000 34 5 84.67 72.27 38 5.3 57.33 42.11

1001 – 1250 15 4.5 94.67 87.35 34 5.2 80 68.87

1251 – 1500 3 4 96.67 91.06 21 5 94 88.94

1501 – 1750 1 4 97.33 92.46 5 5.2 97.33 94.47

1751 – 2000 2 2 98.67 95.95 3 7 99.33 98.38

More than 2000 2 4 100 100 1 4 100 100

Total 150 5.4 150 5.4

Table 2. Distribution of income and MPCE (`) of tea labourer

Source: Primary Survey, 2011-12.
N stands for number of Labour Household, A  stands for Average Family Size.Fs

C : cumulative number of families in percentage, C stands for cumulative income share in percentage;f i 

C  stands for cumulative total expenditure in percentage; e

MPCE stands for Per Capita Monthly Expenditure. 

7It covers the families in the income rage of 1000-1250 till 2000 and less. The figure 15.32 percent is obtained by an aggregate of the percentage of 
families in each class for the income rage of 1000-1250 till 2000 and less. Again the figure 27.73 percent is obtained after summation of the percentage 
share of income for the income rage of 1000-1250 till 2000 and less.
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Size of holding (ha) Gy Gdy Gdyt Gdys Ge

Below 50 0.18 0.08 0.1 0.16 0.15
50-100 0.29 0.08 0.04 0.12 0.16
101-200 0.21 0.09 0.08 0.07 0.25
201-400 0.2 0.11 0.002 0.37 0.15
Above 400 0.22 0.06 0.09 0.04 0.26

Table 4. Inequality in income and expenditure

Source: Primary Survey, 2011-12.
Note: G  stands for Gini-Coefficient of Monthly total income (AMPI);y

G  stands for Gini-Coefficient of expenditure (AMPCE); e

G stands for Gini-Coefficient of deflated Monthly total income; dy 

G stands for Gini-Coefficient of deflated Monthly Income from tea dyt 

garden work; G stands for Gini-Coefficient of deflated Monthly income dys 

from  supplementary work.

Size of holding (ha) Percentage of poor Sen's index

Below 50 36.67 0.3
50-100 50.00 0.3
101-200 63.33 0.4
201-400 76.66 0.5
Above 400 80.00 0.4
All size 61.33 0.4

Table 5. Poverty incidence 
(N=150)

Source: Primary Survey, 2011-12.
Note: Sen's Index was constructed out of MPCE data.

monthly per capita income from supplementary source 
(outside plantation engagements) was found to be higher 
in the small size gardens with the AMPISS for all the 
workers in the study area was observed at ̀ 119.29.  

Large farms usually provide job opportunities from 
the lowest to the highest paid job. Looking at what is 
happening in the distribution of MPCE, the highest was 
found in the smallest garden size.The overall average 
MPCE is ̀ 951. It is interesting to note that average MPCE 
is higher than average MPI. Such result reflects the dis-
saving or borrowing habit by tea workers to maintain the 
level of living in the study area. It was observed the 
average monthly interest payment on loan by workers in 
the study area was `149 with the workers engaged in 
smaller size gardens were spending the significant 
amount of money for monthly interest payment on the 
loan. The average monthly interest payment on loan by 
the workers in smallest size garden was ̀ 193 followed by 
`249 for those who were engaged in the garden size of 50-
100 Hectare. Therefore, it can be understood that the 
labourers in the study area must be under the realm of debt 
trap with the debt burden was being higher for those who 
were engaged in small size gardens.

As per the distribution of income and consumption 
which reveals that the income levels of certain sections of 
the families were very low to get the minimum 
requirement of food, clothing, and housing. The income 
inequality was not found to be significantly varying 
between the workers engaged in different size of 
plantations. The estimated Gini coefficient of monthly 
total income was found to be highest in the classes of 
gardens which had the higher average MPI. The fact that 
increase in per capita income does not necessarily result in 
welfare gains for all persons, the decreasing inequality 
along with increasing per capita income is supposed to 
increase the welfare gains. In other words, economic 
development which is usually measured in terms of the 
increase in per capita income has not reached each and 
every family of tea garden labourer in the study area. The 
calculated Gini coefficient from the distribution of 
AMPCE was found to be highest in the largest size of tea 

Garden size 
(ha)

AMPIT Deflated  
AMPIT

AMPISS Deflated 
AMPISS

AMPI Deflated 
AMPI

AMPCE AMIP

Below 50 573.2 165.2 73.8 21.26 647.02 186.46 1121 193
50-100 499.7 144 381.7 110 881.37 254 1058 249
101-200 788.1 227.1 45 12.96 833.05 240.07 979 150
201-400 611.6 176.3 55.2 15.91 666.84 192.17 862 108
Above 400 588 169.5 40.8 11.76 628.81 181.21 736 43
All size 612.12 176.4 119.29 34.38 731.42 210.78 951 149

Table 3. Income, expenditure and interest payment of tea labourer
(`)

Source: Primary Survey, 2011-12.
Note: AMPIT stands for Average monthly per capita income from Tea Garden Engagement; AMPISS stands for Average monthly per capita income 
from Supplementary Source; AMPI stands for Gross Average monthly per capita income; AMPCE stands for Average monthly per capita consumption 
expenditure; AMIP stands for Average Monthly per capita interest payment on Loan or borrowing.

garden while it was lowest in the class which has the 
highest AMPCE. Figure 1 presents such inequality in the 
distribution of consumption expenditure among the 
labourer across the classified pattern of gardens in the 
study area (see Appendix A). The deviation of AMPCE 
from AMPI may be due to the inconsistency in income 
estimation by the sampled families, as stated earlier. Thus, 
under the regulated labour market of uniform wage 
structure in tea plantation sector the low level of living 
among the labourer in Dibrugarh district being 
accentuated by inequality in monthly per capita 
consumption expenditure and the ability of asset creation.

As per MPCE, nearly 61 percent of tea labourers in the 
study area were poor (Refer to Table 5). The percentage of 
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labourer below the poverty line was less in smallest size 
garden and was high in largest size garden. The 
percentage of tea labourer below poverty line seemed to 
be directly linked to the size of the garden they are 
engaged in. There seems to be the moderately high 
incidence of poverty among the tea labourer of the study 
area as per the Sen's index. The value of the Sen's index 
was found to be 0.4 for labourers in all the classified 
pattern of gardens.

Thus, it can be observed that the poverty incidence 
among the families to some extent is correlated with 
inequality in consumption expenditure. Therefore, any 
policy measures to reduce poverty among tea plantation 
labourer should focus on the aspect of the distribution of 
income and consumption expenditure. 
CONCLUSIONS AND POLICY IMPLICATIONS

There seems to be the moderately high incidence of 
poverty among the tea labourers of the study area. Under 
the regulated labour market of uniform wage structure in 
tea plantation sector the low level of living among the 
labourer in Dibrugarh district being accentuated by 
inequality in monthly per capita consumption 
expenditure. However, no significant difference in 
income inequality being observed among the labourer 
engaged in different size tea plantations of the study area. 
Although, the incidence of poverty seemed to be directly 
linked to the size of the garden they were engaged in. The 
percentage of labourers below poverty line found to be 
less in small size gardens. It may be because of the fact 
that the numbers of labourer households having access to 
agricultural land as a supplementary earning source were 
more small size gardens. In addition, the labourer in small 
size gardens seemed to meet their high consumption 
expenditure through borrowing or taking loan whereas 
the labourer in the largest size gardens have compromised 
their standard of living because of low earning and tried to 
avoid the credit trap. Thus, although the poor were less in 
number in small size gardens and they could have escaped 
poverty artificially through dependency on credit and also 
by making relatively higher supplementary earnings 
being the beneficiary of agricultural land. Hence, 
engagement in particular size of the garden was less 
responsible for poverty and inequality amongst the 
labourer in the study area rather household-specific 
characteristics. Initiatives on skill development program 
through vocational and technical education, awareness on 
entrepreneurship for the adult dependents may be helpful 
in enhancing their supplementary earnings of the labourer 
household in the study area.
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Figure 1. Distribution of MPCE amongst tea labourer engaged in different size of plantations
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ABSTRACT
The present study was conducted to measure total factor productivity and its sources of growth of rice cultivation in Punjab. 
Törnqvist Theil Index was applied to measure total factor productivity using output and input data of rice crop. The study was based 
on secondary data collected from various sources. The results of the study indicated that positive and significant growth of rice 
production was due to the growth of both area and yield. Reduction traditional inputs and increment of modern inputs showed 
farmers adopted modern technology for cultivation of this crop. Declination of land and fertilizer productivity supported the fact 
that there was need of concerned for effective use of these inputs. The state had positive and significant total factor productivity 
growth in the overall study period (1994-2014). Only expenditure on agricultural research and education had the positive and 
significant effect on total factor productivity growth in Punjab, indicating this factor should be maintained as it is showing a 
prospect in the future growth of TFP in this state. 
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INTRODUCTION
Rice plays the vital role in the national food grain 

supply. Rice occupies about 24 percent of the total 
cropped area of the country. Rice is the major component 
of food grain and cereal in the country contributes 43 
percent and 46 percent of the total food grain and cereals 
respectively. Indian Punjab, which is traditionally not a 
rice-growing region, has made tremendous progress in 
rice productivity and production during the past 45 years 
and became the state with the highest position in rice 
productivity. Besides, the state has earned a name of the 
granary of India through contributing 35-40 percent of 
rice and 40 to 75 percent of wheat to the central pool in the 
past two decades. 

The green revolution provided India with a greater 
genetic diversity and institutional capacity to produce 
more crops. It stimulated infrastructure and rural 
development, increased the prosperity of villages, and 
improved the quality of life. However, there is a much 
concern that the earliest gains from green revolution to 
have already been saturated and there is also a declination 
in return to public research. Thus this situation elevates 

the questions like How much is the contribution of 
productivity growth to total output growth? What are the 
sources of productivity growth? Are return obtained in 
agricultural research still high? This need elaboration 
from TFP studies. Empirical studies of the TFP on 
developing countries in agriculture are becoming 
increasingly important in providing a complex picture of 
technological change. The TFP for Indian crop sector had 
been analyzed by measuring the total factor productivity 
(TFP) for the Indian crops sector as a whole (Rosegrant & 
Evenson, 1992) but the results of the sectoral approach 
cannot be used precisely for policy decisions with respect 
to individual crops because technological change varies 
across crops. Thus TFP growth has to be examined for 
individual crops (Kumar & Rosegrant, 1994). For last few 
decades, there were a number of studies for TFP 
estimation in different crop sectors like rice (Kumar & 
Rosegrant, 1994), wheat (Kumar & Mruthyunjaya, 1992) 
and (Bhusan, 2005), major pulses (Suresh & Reddy, 
2016), oilseeds (Chandel, 2007). Besides, there was 
another study on pigeon pea in Maharashtra (Sanap et al., 
2016). Sidhu & Byerlee (1992) had ably analyzed 
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technical change and wheat productivity in the Indian 
Punjab in the post-green revolution period. Their study 
was confined only to Punjab and did not include the 
changes in the wheat area while constructing the output an 
input indices and also did not examine the sources of 
growth of TFP. Earliest gain from green revolution had 
been saturated and the only way to improve productivity 
is to improve TFP. As rice plays an important role in 
national food grain supply and Punjab got the highest 
productivity in rice cultivation, thus main focus of the 
study was to measure the growth of total factor 
productivity and also determine its sources of rice in 
Punjab for effective policy implication.
MATERIALS AND METHODS
Collection of Data: The study was undertaken on a macro 
framework based on secondary data. To meet the 
objectives of this study, data of yield of rice of those two 
states were collected from India stat.com and statistical 
abstracts of the state. Farm-level data on the use of inputs 
and their prices of paddy from 1994-95 to 2013-14 was 
collected from the Comprehensive Scheme for the Study 
of Cost of Cultivation of Principal Crops, Directorate of 
Economic and Statistics (DES), Ministry of Agriculture, 
Government of India (GOI). The time series data on 
infrastructural variables, source-wise irrigated area, 
literacy rate, annual average rainfall, proportion of area 
under HYV, number of tractors and pump sets, ratio of P 
and N nutrients, expenditure on agricultural education 
and research for the same time periods were taken for 
Punjab from various publication of Government of India 
and also from India stat.com.
Measuring TFP using Törnqvist Theil Index: 
Törnqvist Theil Index which is an index number approach 
had been used to measure TFP. Output index comprised 
with yields of both grain and straw of rice. The share of 
value main product and by-product to total revenue was 
applied as weight age of output index. Seed, fertilizer, 
manure, insecticide/pesticide, human labour, animal 
labour, machine labour and irrigation were included in 
input index and their share of the cost to total cost of 
cultivation was considered to give weight age the input 
index. Finally, TFP index was calculated by dividing 
output index with input index. This method can be found 
in wide range of empirical studies for analyzing TFP in 
different crop sectors like rice (Kumar & Rosegrant, 
1994), wheat (Kumar & Mruthyunjaya, 1992), oilseeds 
(Chandel, 2007). Besides, there was another study on 
pigeon pea in Maharashtra (Sanap et al., 2016) who used 
this same method.
The general formula used for construction of index is as 
follows:
Total output index (TOI)

    
where,

Total Input Index (TII)

           
where,

thR  is the share of j  crop output in total revenue in year t,jt
thQ  is the output of j  crop in year t,jt

j varies from 1 to n outputs
thS  is the share of input i  in the total input cost in year t, it

and
thX  is the quantity of input i  in year t.it

i varies from 1 to m inputs used in the production.
In the case of TFP for a single crop, revenue share 

refers to the share of main product and by-product in total 
revenue from the crop, while output includes main 
product and by-product.

Total output index (TOI), total input index (TII) for 
the year t were computed from Equations (1) and (2) are 
as follows:

TOI (t) = A  A  ………..A  (3)1 2 t

TII  (t) = B  B  ………...B  (4)1 2 t

This way, streams of total output index (TOI) and 
total input index (TII) for different years (t) were 
computed from Equations (3) and (4) respectively. The 
total factor productivity (TFP) index was computed 
from TOI and TII as under:

TFPt = {TOI (t) / TII (t)}*100
Factors Influencing TFP: To know the influence of an 
infrastructural, socio-economic and technological 
variable on the productivity of rice a multivariable model 
in the form of log-linear was estimated as follows. The 
time series data from the year 1994-95 to 2013-14 were 
considered for the present study.

Where,
Y = TFP indices
a = Intercept
b , b ....b  = Coefficients1 2 n

LITERACY (X ) = Rural literacy (in percentage)1

RESEARCH (X ) = Expenditure in research and 2

education/'000 ha of rice cropped area
MARKETS (X ) = Number of regulated market and 3

sub market yard/'000 ha of rice cultivated area.
JJA RAINFALL (X ) = June to August average 4

annual rainfall (in millimeter)
PN RATIO (X ) = Ratio of P O  to N nutrient use5 2 5

RESULTS AND DISCUSSION
Rice Cultivation Scenario: Table 1 depicts that during 
1994-04 the tremendous increase in rice production of 
Punjab (3.33 percent) was due to increase in area (2.12 
percent) at that time. The similar pattern was followed 
during 2004-16. But in period-III (1994-16) the growth of 
production (2.36 percent) was due to both growth in the 
area (1.29 percent) and yield (1.06 percent).
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Years Area Production Yield

Period-I ***2.12 ***3.33 **1.13

Period-II ***1.11 ***1.10 -0.034

Period-III ***1.29 ***2.36 ***1.06

Table 1. Compound annual growth rate of area, 
production and yield of rice

      (Percent per annum)

***, **, * significant at 1, 5 and 10 percent level.
Figures in the parentheses are standard errors.

Input Share and Growth Rate of Input Use of Rice 
Cultivation: The perusal of Table 2 shows that in Period-
III total cost of cultivation along with total variable cost 
and total fixed cost increased almost four-fold than 
Period-I and almost twofold than Period-II. The highest 
cost incurred in human labour among the variable cost 
items and rental value of owned land among fixed cost 
items. The share of animal labour in total cost of 
cultivation fell sharply and share of machine labour 
increased for Period-I and II showing machine labour 
continuously substituting the animal labour. The share of 
machine labour decreased in Period-III might be because 
of increase in the share of the rental value of owned land.

Continuously declination of traditional inputs and 
increase in modern inputs (Table 3) showed that farmers 
adopted modern agricultural production technologies to 
cultivate rice crop which was not suitable for using 
traditional inputs and hence farmers utilized more energy 
in the form of machine labour. The sharp increase of 
modern inputs like fertilizer and insecticides showed 
intensive use excessive dependence on those inputs. This 
triggering of mechanization had the significant and 
positive effect on yield and it depicted positive significant 
growth rate throughout the periods except in Period-II.
Partial Factor Productivity of Rice: The trend in yield 
per unit of land, labour and fertilizer were estimated for 
Period-I (1994-04), Period-II (2004-14) and Period-III 
(1994-14) (Table 4). The increment of labour productivity 
in Punjab was a result of effective use of labour on 
account of mechanization, while the decrease in land 
productivity in showed inefficiency of land use this might 
be because more land was using to maintain a fixed 
amount of yield. It was to be noted that there was a 
significant fall in the productivity of fertilizer of this state 
except in Period-III, although it was stagnant and 
insignificant growth. Such fall in the productivity of 
fertilizer was because of increasing amounts of fertilizer 
were being used to maintain current yield levels. The 
achievement of relatively high levels of fertilizer on rice 
had shifted concern from simply the level of use to 
improving the efficiency of fertilizer use, Yield-based 
growth had rapidly increased nutrient removal from the 
soil at a rate that had not been matched by balanced 
growth in the supply of nutrient through chemical and 
organic fertilizers. The result of the unbalanced 
application of fertilizers had been a decline in the 

Inputs Period-I 
(1994-95)

Period-II 
(2004-05)

Period-III 
(2013-14)

Seed 293.87
(1.93)

595.04
(1.87)

1562.58
(2.29)

Manure 40.62
(0.27)

115.97
(0.37)

397.68
(0.58)

Human labour 2999.51
(19.67)

4794.34
(15.09)

14221.28
(20.80)

Animal labour 51.78
(0.34)

89.82
(0.28)

45.65
(0.07)

Fertilizer 1581.19
(10.37)

2419.95
(7.62)

3842.70
(5.62)

Insecticide 650.44
(4.27)

1298.26
(4.09)

3716.37
(5.43)

Irrigation 1481.89
(9.72)

3335.01
(10.50)

2164.29
(3.16)

Machine labour 1053.54
(6.91)

3653.01
(11.50)

5576.06
(8.15)

Miscellaneous cost 0.23
(0.00)

17.35
(0.05)

36.57
(0.05)

Interest on 
variable cost

216.51
(1.42)

445.19
(1.40)

819.27
(1.20)

Total variable cost 8369.58
(54.89)

16763.94
(52.77)

32382.45
(47.35)

Rental value of 
owned land

5104.96
(33.48)

9283.77
(29.22)

25585.63
(37.42)

Rent paid for 
lease-in-land

679.65
(4.46)

4107.09
(12.93)

7041.62
(10.30)

Land revenue, 
taxes and cess

- - -

Dep. on 
implements & 

207.87
(1.36)

133.03
(0.42)

262.74
(0.38)

Interest on fixed 
capital

883.28
(5.79)

1482.55
(4.67)

3110.42
(4.55)

Total fixed cost 6878.91
(45.11)

15006.44
(47.23)

36000.41
(52.65)

Total cost of 
cultivation

15248.49
(100.00)

31770.38
(100.00)

68382.86
(100.00)

Table 2.  Costs of different inputs of rice in different time 
periods

             ( /ha)`

Source: Directorate of Economics and Statistics, Government of India, 
New Delhi.
Figures in parentheses are the percentage of their respective total cost of 
cultivation.

efficiency of fertilizer used over time (Desai, 1991). 
Total Factor Productivity of Rice: In this section, total 
factor productivity has been estimated Punjab which give 
us an idea about the sustainability of rice cultivation of 
this states. The analysis has been carried out for the post-
liberalization period of 1994-95 to 2013-14, taking 1994-
95 as the base. The period was also divided into two sub-
periods, viz. Period-I (1994-95 to 2003-04) and Period-II 
(2004-05 to 2013-14). The first period broadly 
corresponded to the period of turbulence in the economy 
characterized by dwindling of public expenditure in 
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Years TOI TII TFP

Period-I
1994-95 100 100 100
1995-96 92.64 96.47 96.02
1996-97 100.47 99.57 100.91
1997-98 102.48 101.37 101.10
1998-99 93.23 99.99 93.24
1999-00 98.99 101.74 97.30
2000-01 103.70 103.13 100.55
2001-02 103.82 105.40 98.50
2002-03 103.82 111.71 92.94
2003-04 109.26 122.15 89.44
Period-II
2004-05 116.62 117.22 99.49
2005-06 114.11 116.43 98.01
2006-07 114.40 112.64 101.57
2007-08 118.87 107.32 110.76
2008-09 118.96 109.98 108.16
2009-10 118.60 112.30 105.61
2010-11 113.22 112.19 100.92
2011-12 110.65 109.24 101.29
2012-13 118.25 113 104.65
2013-14 108.13 107.26 100.81

Table 5. Törnqvist Theil Index of Output, Input and TFP 
of Rice

(Base year: 1994-95)

Inputs Period-I 
(1994-04)

Period-II 
(2004-14)

Period-III 
(1994-14)

Traditional inputs

Seed (kg/ha) -2.01***
(0.001)

-2.94***
(0.005)

-2.54***
(0.0014)

Manure (kg/ha) -2.01
(0.05)

-3.06
(0.03)

-2.22
(0.01)

Human labour 
(man-hr/ha)

-1.23
(0.008)

-2.29***
(0.004)

-1.45***
(0.002)

Animal labour 
(pair-hr/ha)

-14.2*
(0.08)

-9.67
(0.07)

-3.1
(0.03)

Modern inputs

Fertilizer nutrient 
(kg/ha)

1.73
(0.01)

0.93
(0.005)

1.05***
(0.003)

Insecticide (kg/ha) 10.01***
(0.009)

12.96***
(0.01)

8.80***
(0.005)

Irrigation charges 
(Rs/ha)

8.52**
(0.03)

-2.21
(0.03)

2.18
(0.01)

Machine labour 
(hr/ha)

12.59***
(0.01)

6.38***
(0.01)

7.70***
(0.006)

Total cost of 
cultivation (Rs/ha)

7.65***
(0.005)

10.47***
(0.009)

8.16***
(0.003)

Yield (q/ha) 2.99***
(0.007)

-0.47
(0.007)

1.65***
(0.003)

Table 3. Compound annual growth rate of input use of 
rice cultivation

       (Percent per annum)

***, **, * significant at 1, 5, and 10 percent level.
Figures in the parentheses are standard errors.

agriculture. The second period was characterized by the 
sharp reversal of the public investment and agricultural 
performance.

Trends in total output index, total input index and 
total factor productivity indices in Punjab are shown in 
Table 5. In Period-I Punjab, the input index was higher 
than output index resulting in a lower total factor 
productivity index. There were only three favourable 
years for Punjab during Period-I. During period-II the 
state showed higher total factor productivity index, the 
Negative trend of TFP from 2001-02 to 2008-09 was seen 
in Punjab because input index was much higher than 
output index which pulled the TFP down during that time.

Table 6 depicts the average annual growth of output, 

Years Land Labour Fertilizer

Period-I -0.97 **2.39 -0.59
Period-II **-1.08 ***2.32 -0.94
Period-III -0.12 ***2.69 0.15

Table 4. Trend of growth rates of partial factor 
productivity of different factors of rice 
cultivation

 (Percent per annum) 

***, **, * significant at 1, 5, and 10 percent level.
Yield per unit of input is used as the measure of average productivity.

input and TFP indices of rice for both states. In Punjab 
During Period-I (1994-04) the intensive use of inputs 
seems to be the major reason for declination in TFP since 
input index grew at a rate (1.95 percent) higher than the 
growth rate of output index (1.13 percent) revealing that 
rice production during that period was more input-
intensive than technology intensive, growth of output 
was due to robust growth of input use which brought 
inefficiency in their use. During Period-II (2004-14) the 
rate of reduction in input index in Punjab was higher than 
the output index and hence TFP improved marginally at 
the rate of 0.16 percent per annum during that time, 
although reduction of output and input index were also 
marginal. From Table 3 it was observed that growth rate 
of use of modern inputs, on which rice cultivation in this 
state was mostly dependent was decreased except for 
insecticide in Period-II than in Period I which caused 
negative growth rate of input index during that period. 
Reduction in output index was supported by the result of 
Table 1, where the growth rate of yield was negative 
during Period-II. The negative percentage share of TFP 
to total output showed unsustainability this was due to 
negative growth of either output index or TFP index. In 
case of Period-III (1994-14) the growth in output index 
of rice was mainly because of commensurate growth in 
input index, thus very little was added by technological 
improvement and other external factors (34.86 percent). 
TFP growth rate turned positive during Period-II might 
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Years Input Output TFP Share of TFP to the output 
growth (in percentage)

Period-I (1994-04) 1.95*** 1.13** -0.8* -70.8
Period-II (2004-14) -0.61* -0.45* 0.16 -35.5
Period-III (1994-14) 0.71*** 1.09*** 0.38** 34.86

Table 6. Average annual growth of output, input and TFP indices of rice
   (Percent per annum)

***, **, * significant at 1, 5, and 10 percent level.

Variables Parameter 
estimate

Standard 
Error

t-Ratio

Intercept 5.61*** 1.25 4.47
Literacy -0.37 0.330 -1.13
Research 0.086** 0.041 2.01
Markets 0.023 0.083 0.27
JJA Rainfall -0.020 0.105 -0.19
PN Ratio 0.008 0.114 0.072

2R = 0.54, D.F = 19

Table 7. Factors affecting total factor productivity 
from 1994-95 to 2013-14

***, and ** significant at 1, and 5 percent  level.

be due to the combined result of 'National Food Security 
Mission' (2007), where the mission intervention consists 
of a judicious mix of proven technological components 
covering seeds of improved variety, soil ameliorants, 
plant nutrients, farm machines/implements, and plant 
protection measures; and 'Rashtriya Krishi Vikas 
Yojana' (2007-08), which incentivized the state to 
enhance public investment.
Analysing Factors Affecting Total Factor Productivity

The estimated parameters of TFP decomposition 
equation for rice were presented in Table 7. The 
development of rural infrastructure (such as roads, 
communications, institutional support, and provision of 
storage and warehousing) are closely associated with the 
establishment of regulated markets and its connected sub-
market yards, so the latter variable is used as a proxy for 
the level of infrastructure development (MARKETS), 
this variable had positive but insignificant effect on TFP 
variation. Rural literacy (LITERACY) and expenditure 
on agricultural research and education from revenue and 
capital expenditure (RESEARCH) of each state are 
another important factors which determine TFP. Rural 
literacy helps the educated rural youth to remain in 
agriculture and contribute their knowledge for the 
efficient use of inputs which will result in higher growth 
TFP, this variable had the negative but insignificant 
impact in case of Punjab. Expenditure on research 
purpose helps to understand the condition of the state's 
agriculture, this variable had both positive and significant 
impact, showing for the future growth in TFP, this factor 
has to be maintained. Ghose & Bhattacharyya (2011) also 

found the similar positive impact of this factor in wheat, 
rapeseed-mustard and potato cultivation in West Bengal. 
Kumar & Rosegrant (1994) in their study of 'Productivity 
and sources of growth for rice in India' and Kumar & 
Mruthyunjaya (1992) in their study of 'Measurement and 
Analysis of Total Factor Productivity Growth in Wheat' 
had also found that research had same positive and 
significant impact on overall country for the period 1970-
71 to 1988-89 showing not only for those two states this 
factor was also important for total factor productivity 
growth of wheat and rice in overall country. 

The ratio of phosphatic nutrients to nitrogenous 
nutrients utilized (PNRATIO) is incorporated in the 
decomposition equation as a proxy for the balanced use of 
plant nutrients in the soil, this variable had the positive but 
insignificant impact on TFP. Finally, June to August 
rainfall (JJA RAINFALL) has taken as the proxy of 
weather variable, this variable had a negative but 
insignificant effect on TFP.
CONCLUSIONS AND POLICY IMPLICATION

The study revealed that only in Period-II the growth 
rate of yield of rice was negative but it was insignificant. 
There was a scenario of continuous declination of the 
growth rate of traditional inputs and increase of modern 
inputs. Land productivity was negative throughout the 
study periods. A similar pattern could be seen in fertilizer 
productivity also except for period-III which showed 
positive but insignificant growth. So, attention should be 
provided for the efficient use of land and fertilizers. In 
terms of labour productivity, the scenario was completely 
different as the state showed positive and significant 
growth rate. The growth rate of TFP was positive and 
significant throughout the study period but only in period-
I, the growth rate was declining. The expenditure on 
agricultural research and education (RESEARCH) was 
the only factor which had the positive and significant 
effect on TFP, so this factor should be maintained for 
future growth of TFP.
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ABSTRACT
Potato, one of the most important food crops after wheat, maize and rice, contributing to food and nutritional security of the world 
has emerged as an integral part in the food system of the people. This study has examined cointegration and price transmission and 
thereby the efficiency of major potato markets in India i.e. Agra, Patna, Burdwan, Indore, Jalandhar and Ahmadabad. The 
cointegration between the future market (MCX) and spot market (Agra) was also analysed using cointegration and error correction 
model. The results of overall cointegration test have indicated that different wholesale potato markets in the country are well-
integrated and have long-run price association across them suggesting that these markets are competitive and efficient at the 
wholesale level. However, in short run, market prices do deviate from their equilibrium but converge in few weeks. The market pair-
wise cointegration test has confirmed that all the different market pairs considered had price association between them and Agra 
market was realized as the price leader as it influenced the prices of all other markets. Long run price association between the Agra 
market and national future market was also established and a unidirectional price flow from future market to Agra spot market was 
found which further transmit to all other potato markets in the country thereby stabilizing the prices over space. The knowledge on 
market integration will be a guiding principle for understanding the efficiency of the marketing system and policy makers, 
producers and traders can use the results to their benefits.
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INTRODUCTION
Potato (Solanum tuberosum) popularly known as the 

'King of Vegetables', is one of the most important food 
crop after wheat, maize and rice, contributing to food and 
nutritional security of the world. Potato is a highly 
nutritious, easily digestible, wholesome food containing 
carbohydrates, proteins, minerals, vitamins and high 
quality dietary fibre. Rising levels of income in many 
developing countries, and especially in urban areas, are 
driving a "nutrition transition" toward more energy-dense 
foods and prepared food products. As part of that 
transition, demand for potato is increasing. Keeping in 
view the potential of potato in the food security of 
developing nations, FAO has rightly declared it as 'Future 
Food Crop'. Considering its importance, United Nations 
(UN) had declared 2008 as the International Year of 
Potato. Globally India stands third in terms of area and 
second in terms of production (48 million tonnes) after 

China. Potato has emerged as an integral part in the food 
system of the country and the production registered 
tremendous increase during the past five decades which 
can be attributed to the targeted research in the area of 
seed production, agro techniques, crop production, crop 
protection, marketing and value addition. A major 
concern among farmers, consumers and policy makers 
regarding the potato in the country is the price fluctuation 
arising due to the inefficient marketing system. The lack 
of timely and reliable market intelligence is yet to come 
up to the expectations to meet the growing needs of the 
potato economy.  Also, this lack of information has a 
negative influence on the marketing decision and efficient 
resource allocation thus barring the producers from 
gaining maximum benefits from the trade. Efficiency and 
performance of a market is influenced by market 
integration. Market integration is defined as the degree of 
price transmission between two either vertically or 
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spatially related markets. Market integration not only 
provides valuable information about the working of 
wholesale food markets in developing countries but also 
help to direct policy initiatives for ensuring efficiency 
(Mushtaq et al., 2007). Kumar & Mishra (2017) has 
observed strong long run relationship between wholesale 
potato markets in Uttarakhand while results revealed only 
a weak association between the markets in the short run. 
Paucity of availability of information, lack of 
dissemination of available information and transportation 
conditions were attributed to the observed conditions in 
the state.

Potato is also traded in the Indian Commodity 
Exchanges namely National Commodities and Derivative 
Exchange Limited (NCDEX) and Multi Commodity 
Exchange of India Limited (MCX). Price transmission 
occurs between the future markets and the commodity 
markets. Price discovery performed in future trading of a 
commodity is a device for protection against the price 
fluctuations which arise in the course of marketing of 
commodities. Against this backdrop, there is a need to 
identify the level of integration among the major national 
potato markets and with the future market with respect to 
the receipt and transmission of the price signals. 
DATA AND METHODOLOGY

For the present study, the six major potato markets 
from different states of India were selected i.e. Agra (Uttar 
Pradesh), Patna (Bihar), Burdwan (West Bengal), Indore 
(Madhya Pradesh), Jalandhar (Punjab) and Ahmadabad 
(Gujarat). Then, the weekly time series data on potato 
prices in selected markets were obtained from the website 
of AGMARKNET covering the period of 10 years (from 
2005 to 2014). The collected time series data have been 
used to study the integration of among the selected 
national potato markets. Besides, the integration of 
national markets with the future market was analyzed 
using the monthly data of future potato prices collected 
from MCX and the monthly prices of potato in Agra 
market from AGMARKNET. The different analytical 
techniques used in the study are described below.
Augmented Dickey Fuller (ADF) Unit Root Test

Markets are considered to be integrated when long 
term equilibrium exists between them. However, price 
series need to be stationary to establish such relationship. 
In the absence of stationarity, the estimated relationship 
may be spurious without any significant meaning. The 
relationship is also expected to hold good when price 
series are found stationary at the same level of 
differencing. The price-series in different markets were 
first checked for stationarity by using Augmented 
Dickey-Fuller (ADF) unit root test. The test was applied 
after running regression of the following form:

Where, 
Yt  = Price of commodity in a given market at time't
’Yt = Y – Yt t-1

e=Pure white noise error term
m = optimal lag value which is selected on the basis 

of Schwartz Information Criterion (SIC)
The test for a unit root in the price series is carried out 

by testing the null hypothesis that =0 that is the time â

series is non stationary. The alternative hypothesis is that  â

is less than zero that is the time series is stationary.
Once it was confirmed that either of two piece-series 

were stationary or of the same order of integration, the co-
integration of markets were tested by Johansen 
maximum-likelihood techniques.
Cointegration Test

Cointegration explains the extent of deviation from 
the long run equilibrium relationship by the non 
stationary series. In fact, cointegration is the link between 
integrated processes and steady state equilibrium and 
hence provides the relevant theoretical framework for 
analyzing dynamics of instantaneous changes in a pair of 
series along with their valuable long run information. 
After establishing that the price series are stationary and 
integrated of the same order, following Johansen & 
Juselius (1990) we have used cointegration test for the 
long run relationship among the price series The Johansen 
procedure examines a vector auto regressive (VAR) 
model of Yt, an (n×1) vector of variables that are 
integrated of order one. This VAR can be expressed as

Maximum likelihood ratio test statistics are proposed 
to test number of cointegrating vectors. 

The null hypothesis of at most r cointegrating vectors 
against a general alternative hypothesis of more than r 
cointegrating vectors is tested by trace statistics. The null 
hypothesis of r cointegrating vector against the alternative 
hypothesis of r+1 is tested by Maximum Eigen-value 
statistic (Hjalmarsson & Osterholm, 2010). The number 
of cointegrating vectors indicated by the tests is an 
important indicator of the extent of co-movement of 
prices. An increase in the number of co-integrating 
vectors implies an increase in the strength and stability of 
price linkages.
Granger Causality Test

The causal relationship between the prices series in 
domestic potato markets were approached through 
Granger's causality technique (Granger, 1969).The 
Granger causality test conducted within the framework of 
a vector auto regressive (VAR) model is used to test the 
existence and direction of long-run causal price 
relationship between the markets. An autoregressive 
distributed lag (ADL) model for the Granger-causality 
test was is specified as below:
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Where, T is the time period, 
 t is the error term, 
P¹ and P² are the prices in the two markets at time t. j 

and k are the number of lags of both the variables in the 
system respectively 
Error Correction Method (ECM)

If the series are stationary at first difference then one 
could run regressions in their first differences. However, 
by taking first differences, the long run relationship that is 
stored in data being lost. This implies that one needs to use 
variables in levels as well. Advantage of the Error 
Correction Methodology (ECM) is that it incorporates 
variables both in their levels of first differences. By doing 
this, ECM captures short-run disequilibrium situations as 
well as long-run equilibrium adjustments between the 
prices (Engle & Granger, 1987). ECM can incorporate 
such short-run and long run changes in price movements. 
A generalized ECM formulation to understand both short-
run and long-run behavior of prices can be considered by 
first taking the autoregressive distributed lag equation as 
follows   

The parameters m  measures the rate of adjustment of o

the short-run deviations towards the long run equilibrium. 
Theoretically, this parameter lies between 0 and 1.The 
value 0 denotes no adjustment and 1 indicates an 
instantaneous adjustment. A value between 0 and 1 
indicates that any deviations will have gradual adjustment 
to the long-run equilibrium values.

For the present analysis, Johansen's Vector Error 
Correction Model (VECM) (Johansen, 1988) has been 
used. It permits the testing of cointegration as a system of 
equations in one step. Another advantage of this approach 
is that we do not need to carry over an error from one step 
into the rest. In addition, it does not require the prior 
assumption of endogenity or exogenity of the variable.
RESULTS AND DISCUSSION

To establish the long-run equilibrium relation among 
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the price series, it is necessary to co-integrate them. Co-
integration among the variables, in turn, requires 
checking the order of integration among variables and 
variables cannot be integrated in the presence of unit root, 
the same can be examined through conducting a 
stationarity test. 
Results of Stationarity Test of Price Series

Evaluating the univariate time-series properties of 
the data to see whether all the prices are stationary and 
integrated of the same order is a pre-requisite to conduct 
the co-integration tests. Augmented Dickey-Fuller test 
(ADF) was applied to check whether the price series in 
different potato markets are stationary at level. The ADF 
test values for potato price series in Agra market (Uttar 
Pradesh), Patna market (Bihar), Burdwan market (West 
Bengal), Indore market (Madhya Pradesh), Jalandhar 
market (Punjab) and Ahmadabad market (Gujarat) are 
represented in Table 1.

It can be seen that the ADF values for the markets 
Agra, Patna and Ahmadabad are more than that the critical 
value (1 percent) given by MacKinnon statistical tables at 
levels, implying that these series are stationary at their 
levels. ADF value of Jalandhar market is more than the 
critical value (5 percent) at level and the series does not 
have a unit root. Similarly, ADF values for the markets 
Burdwan and Indore are more than the critical value (10 
percent) at level and are stationary. Thus the calculated 
ADF values for all these markets indicate that the price 
series are free from the consequence of unit root and are 
stationary at level.

ADF test was also applied to check the stationarity of 
the future and spot market price series of potato. It can be 
seen from Table 2 that the ADF values for Agra market 
and future market are more than that the critical value (1 
percent) given by MacKinnon statistical tables at first 
difference, implying that these series are stationary at 
their first difference
Results of Johansen Co-integration Analysis 

Based on the Johansen multiple co-integration 
procedure, co-integration between the markets was 
analyzed using E-Views software. Unrestricted co-
integration rank tests (Trace and Maximum Eigen value) 
indicated the presence of at least six co-integrating 

Markets At Level Stationarity #Probability Critical Values

Agra -4.41594*** Yes 0.0022

Ahmadabad -4.39282*** Yes 0.0024

Patna -4.27409*** Yes 0.0037

Jalandhar -3.61228** Yes 0.0298

Burdwan -3.33944* Yes 0.0612

Indore -3.3822* Yes 0.055

at 1% level:-3.97741

at 5% level:-3.41927

at 10% level:-3.13221

Table 1. ADF test results of potato prices in the selected national markets

#MacKinnon (1996) one-sided p-values. 
***, ** and * denote statistical significance at 1, 5 and 10 percent level, respectively.
Null Hypothesis: Series has a unit root.
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Trace Test

Hypothesized No. of CE(s) Eigen Value Trace Statistic Critical Value (0.05) Prob.**

None * 0.139798 251.2244 117.7082 0.0000
At most 1 * 0.12296 179.5443 88.8038 0.0000
At most 2 * 0.085348 117.092 63.8761 0.0000
At most 3 * 0.073165 74.6272 42.91525 0.0000
At most 4 * 0.040011 38.46062 25.87211 0.0008
At most 5 * 0.039178 19.02381 12.51798 0.0036

Maximum Eigen Value Test
Hypothesized No. of CE(s) Eigen Value Max-Eigen Statistic Critical Value (0.05) Prob.**
None * 0.139798 71.68014 44.4972 0.0000
At most 1 * 0.12296 62.45226 38.33101 0.0000
At most 2 * 0.085348 42.46484 32.11832 0.0019
At most 3 * 0.073165 36.16658 25.82321 0.0015
At most 4 * 0.040011 19.43681 19.38704 0.0492
At most 5 * 0.039178 19.02381 12.51798 0.0036

Table 3. Unrestricted Cointegration Rank Test (Trace and maximum Eigen value)

Trace test and Max-Eigen value tests indicate 6 cointegrating eqn(s) at the 0.05 level.
 * denotes rejection of the hypothesis at the 0.05 level.
 **MacKinnon-Haug-Michelis (1999) p-value.

Markets At level Stationarity At first difference Stationarity Critical values  

Future -3.00 Non-stationary -7.72*** Stationary at 1% level:-4.06
at 5% level:-3.45
at10% level: -3.155

Agra -3.07 -do- -6.04*** Stationary

Table 2. ADF test results of potato price series in future market and spot market of Agra

*** denote statistical significance at 1 percent level.
Null Hypothesis: Series has a unit root.

equations at 5 percent level of significance, thus revealing 
that most of selected potato markets were having long run 
equilibrium relationship. 

Johansen multiple co-integration procedure was also 
used to analyze the co-integration between the future 
market and Agra market. Unrestricted co-integration rank 
tests (Trace and Maximum Eigen value) indicated the 
presence of at least 1 co-integrating equation at 5 percent 
level of significance, thus revealing that spot and future 
prices were having long run equilibrium relationship. The 
results are presented in Table 4.
Results of Granger Causality Test

The causal relationship between the price series in 
major potato markets were approached through Granger 
Causality technique. The results of the analysis showing 
the relationship between major potato markets are 
presented in Table 5 and Figure 1. From the analysis the 
observed directions of price signals among the selected 
potato markets at national level are given as under:
·Agra market influenced prices of all other selected 

markets i.e. Patna, Burdwan, Indore, Jalandhar and 
Ahmadabad. It had also shown bidirectional 
causality with Jalandhar and Ahmadabad i.e. price 
signals were transmitted in both ways.

·Burdwan potato prices revealed bi-directional 
causality with Patna, Indore, Jalandhar and 

Ahmadabad markets.
·Patna market influenced the price of Indore market 

and it also had bidirectional causality with Burdwan, 
Jalandhar and Ahmadabad.

·Indore market had shown bidirectional causality in 
the price transmission with Burdwan, Ahmadabad 
and Jalandhar

·Jalandhar market exhibited bidirectional causality 
with all the selected markets.

·Ahmadabad market also had bidirectional causality 
in the price transmission with all the selected 
markets.
Thus, a strong market integration of the domestic 

potato prices established through the results of the 
analysis and Agra market was found to be the price leader.

The causal relationship between the spot and future 
price series of potato were also approached through 
Granger Causality technique and it revealed 
unidirectional causality between the two price series, i.e., 
future prices influenced the spot prices. The results of the 
analysis showing the relationship between spot and future 
prices of potato are presented in Table 6.
Results of Vector Error Correction Model

Even though long run equilibrium among the markets 
has been established, there could still be disequilibrium in 
the short run due to the prices adjustments across the 
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Null Hypothesis Observations F-Statistic Probability

AH does not Granger Cause AGR
AGR does not Granger Cause AH

478 6.46341
50.3129

0.0017
2.00E20

BUR does not Granger Cause AGR
AGR does not Granger Cause BUR

478 1.22744
30.7042

0.294
3.00E13

IN does not Granger Cause AGR
AGR does not Granger Cause IN

478 2.49938
55.5788

0.0832
2.00E22

JL does not Granger Cause AGR
AGR does not Granger Cause JL

478 5.44335
24.6062

0.0046
7.00E11

PA does not Granger Cause AGR
AGR does not Granger Cause PA

478 1.19079
21.4244

0.3049
1.00E09

BUR does not Granger Cause AH
AH does not Granger Cause BUR

478 17.9372
5.61607

3.00E08
0.0039

IN does not Granger Cause AH
AH does not Granger Cause IN

478 17.5784
13

4.00E08
3.00E06

JL does not Granger Cause AH
AH does not Granger Cause JL

478 12.6495
9.29567

4.00E06
0.0001

PA does not Granger Cause AH
AH does not Granger Cause PA

478 34.9807
5.87527

7.00E15
0.003

IN does not Granger Cause BUR
BUR does not Granger Cause IN

478 8.6874
10.5582

0.0002
3.00E05

JL does not Granger Cause BUR
BUR does not Granger Cause JL

478 12.3704
7.39758

6.00E06
0.0007

PA does not Granger Cause BUR
BUR does not Granger Cause PA

478 39.7072
13.2918

1.00E16
2.00E06

JL does not Granger Cause IN
IN does not Granger Cause JL

478 15.4261
4.20478

3.00E07
0.0155

PA does not Granger Cause IN
IN does not Granger Cause PA

478 39.8776
2.51269

1.00E16
0.0821

PA does not Granger Cause JL
JL does not Granger Cause PA

478 13.4533
9.68894

2.00E06
8.00E05

Table 5. Results of pair-wise Granger Causality Test 

Price series: AGR-Agra, AH-Ahmadabad, BUR-Burdwan, IN-Indore, JL-Jalandhar, PA-Patna.

Null Hypothesis Observations F-Statistic Prob.

 SPOT does not Granger Cause FUTURE 92 1.19517 0.3076

 FUTURE does not Granger Cause SPOT 19.1527 1.00E-07

Table 6. Results of pair-wise Granger Causality Test: Future and spot markets

Trace Test

Hypothesized No. of CE(s) Eigen Value Trace Statistic Critical Value (0.05) Prob.**

None * 0.25 36.10 25.87 0.00

At most 1 0.12 10.87 12.52 0.09

Maximum-Eigen Value Test

Hypothesized No. of CE(s) Eigen Value Max-Eigen Statistic Critical Value (0.05) Prob.**

None * 0.25 25.22 19.38 0.00
At most 1 0.12 10.87 12.52 0.0926

Table 4. Unrestricted Cointegration Rank Test (Trace and maximum Eigen) for future market and spot market 
(Agra) prices

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level.
 * denotes rejection of the hypothesis at the 0.05 level.
 **MacKinnon-Haug-Michelis (1999) p-value.
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markets. These price adjustments may not happen 
instantaneously. The vector error correction method is an 
appropriate tool which takes into account the adjustments 
of short run and long run disequilibrium in the market and 
the time to reach the equilibrium in each period. The 
results are presented in Table 7.

The error correction term indicates the speed of 
adjustment among the variables before converging to 
equilibrium in the dynamic model. The coefficients show 

how quickly variables return back to the equilibrium. It is 
clearly revealed from Table that Ahmadabad, Burdwan, 
Jalandhar and Indore markets came to short run 
equilibrium through the dynamic adjustment correction 
and 9.4, 6.7, 2.6, and 2.7 percent of disequilibrium, 
respectively was corrected within one week. 

The prices of potato in Agra, Burdwan, Jalandhar and 
Indore markets were influenced by their own weekly lags 
for long run equilibrium. In addition Indore and Jalandhar 

Error Correction D (AGR) D (AH) D (BUR) D (IN) D (JL) D (PA)

CointEq1 0.003672 0.094648 0.067605 0.027227 0.026532 -0.01057
Standard errors -0.01021 -0.01576 -0.01173 -0.01268 -0.01321 -0.01301
t-statistics [ 0.35963] [6.00571] [ 5.76531] [ 2.14770] [ 2.00882] [-0.81221]
D(AGR(-1)) 0.292376 0.257658 -0.03628 0.300416 0.258241 0.310846
Standard errors -0.06128 -0.09459 -0.07038 -0.07609 -0.07927 -0.07809
t-statistics [ 4.77125] [ 2.72394] [-0.51545] [ 3.94815] [ 3.25761] [ 3.98082]
D(AGR(-2)) 0.042609 -0.06649 -0.07202 0.122113 -0.00723 0.127359
Standard errors -0.06224 -0.09608 -0.07149 -0.07728 -0.08052 -0.07931
t-statistics [ 0.68459] [-0.69201] [-1.00743] [ 1.58004] [-0.08974] [ 1.60581]
D(AH(-1)) 0.076386 -0.0716 0.0943 0.138622 0.13278 0.064381
Standard errors -0.03179 -0.04908 -0.03652 -0.03948 -0.04113 -0.04051
t-statistics [ 2.40255] [-1.45897] [ 2.58239] [ 3.51132] [ 3.22830] [ 1.58910]
D(AH(-2)) 0.05131 0.090792 0.148348 0.104698 0.053625 0.057469
Standard errors -0.03119 -0.04815 -0.03582 -0.03873 -0.04035 -0.03974
t-statistics [ 1.64508] [ 1.88577] [ 4.14110] [ 2.70333] [ 1.32901] [ 1.44596]
D(BUR(-1)) -0.03696 0.135309 0.158688 0.054398 0.043533 0.136329
Standard errors -0.04117 -0.06355 -0.04729 -0.05112 -0.05326 -0.05246
t-statistics [-0.89780] [2.12904] [ 3.35577] [ 1.06404] [ 0.81734] [ 2.59849]
D(BUR(-2)) 0.0723 0.229508 -0.05465 -0.01733 0.022126 0.040266
Standard errors -0.0411 -0.06345 -0.04721 -0.05104 -0.05317 -0.05238
t-statistics [ 1.75903] [3.61736] [-1.15756] [-0.33949] [ 0.41612] [ 0.76879]
D(IN(-1)) 0.025513 0.043253 0.012083 -0.17983 -0.02914 -0.00786
Standard errors -0.03885 -0.05998 -0.04463 -0.04825 -0.05026 -0.04951
t-statistics [ 0.65664] [0.72119] [ 0.27077] [-3.72738] [-0.57978] [-0.15878]
D(IN(-2)) -0.05687 0.066091 0.063241 -0.12073 0.009054 0.017675
Standard errors -0.03796 -0.0586 -0.0436 -0.04714 -0.04911 -0.04838
t-statistics [-1.49809] [1.12779] [ 1.45037] [-2.56108] [ 0.18435] [ 0.36537]
D(JL(-1)) 0.084892 0.04571 0.066001 -0.04671 -0.146 0.065991
Standard errors -0.03737 -0.05769 -0.04292 -0.0464 -0.04835 -0.04762
t-statistics [ 2.27157] [0.79238] [ 1.53768] [-1.00648] [-3.01991] [ 1.38573]
D(JL(-2)) 0.09438 0.096324 0.055466 0.023637 -0.16311 0.006391
Standard errors -0.03747 -0.05783 -0.04303 -0.04652 -0.04847 -0.04774
t-statistics [ 2.51902] [ 1.66552] [ 1.28894] [ 0.50806] [-3.36528] [ 0.13385]
D(PA(-1)) 0.005811 -0.03042 0.102658 0.076023 -0.01928 -0.06484
Standard errors -0.04872 -0.07521 -0.05596 -0.0605 -0.06303 -0.06209
t-statistics [ 0.11925] [-0.40452] [ 1.83444] [ 1.25656] [-0.30580] [-1.04426]
D(PA(-2)) -0.03636 -0.07751 0.138629 -0.00797 0.036875 -0.08583
Standard errors -0.04755 -0.0734 -0.05462 -0.05905 -0.06152 -0.0606
t-statistics [-0.76464] [-1.05594] [ 2.53818] [-0.13497] [ 0.59941] [-1.41645]
C(Constant) 0.182261 0.92579 0.119303 -0.3975 -0.39783 -0.08758
Standard errors -2.56004 -3.95169 -2.94031 -3.17882 -3.31179 -3.26219
t-statistics [ 0.07119] [0.23428] [ 0.04057] [-0.12505] [-0.12013] [-0.02685]

Table 7. Results of Vector Error Correction Model

D is the difference, (-1), (-2) indicate number of lags; (Price series AGR-Agra, AH-Ahmadabad, BUR-Burdwan, IN-Indore, JL-Jalandhar, PA-Patna).
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markets were influenced by their own one and two week 
lagged prices. 
Also in the long run,
·Agra market prices were influenced by one week 

lagged price in Ahmadabad to the extent of 7.6 
percent and one and two week lagged prices in 
Jalandhar to the extent of 8.4 and 9.4 percent 
respectively.

·Ahmadabad market prices were influenced by one 
week lagged price in Agra to the extent of 25.76 and 
one and two week lagged prices in Burdwan markets 
to the extent of 13.5 percent and 22.9 percent 
respectively. 

·Prices in Burdwan market were influenced by one 
and two week lagged price of Ahmadabad to the 
extent of 9.43 and 14.83 percent respectively and two 
week lagged price of Patna market to the extent of 
13.86 percent.

·Indore market prices were influenced by one week 
lagged price in Agra to the extent of 30.04 percent and 
one and two week lagged price in Ahmadabad to the 
extent of 13.8 and 10.47 percent respectively.

·Jalandhar market prices were influenced by one week 
lagged prices in Agra and Ahmadabad to the extent of 
25.8 and 13.27 percent respectively.

·Prices in Patna market were influenced by one week 
lagged prices in Agra and Burdwan to the extent of 
31.08 and 13.63 percent respectively. 
It is clearly revealed from Table 8 that spot market 

came to short run equilibrium through the dynamic 
adjustment correction and 32.59 percent of 

Figure 1. Market integration among major national potato markets

Error correction D (FUTURE) D (SPOT)

CointEq1 0.106594 0.325925
Standard errors -0.07683 -0.06804
t-statistics [1.38734] [4.79032]
D(FUTURE(-1)) 0.190869 0.153293
Standard errors -0.13395 -0.11862
t-statistics [1.42487] [1.29229]
D(FUTURE(-2)) -0.07148 -0.09838
Standard errors -0.13314 -0.1179
t-statistics [-0.53686] [0.83441]
D(SPOT(-1)) -0.16753 0.395754
Standard errors -0.1171 -0.10369
t-statistics [-1.43073] [3.81661]
D(SPOT(-2)) 0.108383 0.059902
Standard errors -0.11036 -0.09772
t-statistics [0.98213] [0.61297]
C 8.203147 6.734255
Standard errors -11.9036 -10.541
t-statistics [0.68913] [0.63886]

Table 8. Results of Vector Error Correction Model: 
Future and spot market prices

D is the difference, (-1), (-2) indicate number of lags.

disequilibrium was corrected within one month.
The results also revealed that spot price was 

influenced by its own one month lagged price to the extent 
of 39.57 percent. It was found that future prices and spot 
prices were not influenced by the lagged prices of each 
other in the long run.
CONCLUSIONS
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The study has examined cointegration and price 
transmission in major potato markets in India – Agra, 
Patna, Burdwan, Indore, Jalandhar and Ahmadabad. The 
cointegration between the future market (MCX) and spot 
market (Agra) was also analysed using cointegration and 
error correction model. The results of overall 
cointegration test have indicated that different wholesale 
potato markets in the country even if geographically 
dispersed, are well-integrated and have long-run price 
association across them suggesting that these markets are 
competitive and efficient at the wholesale level. However, 
in short run, market prices do deviate from their 
equilibrium but converge in few weeks. 

The market pair-wise cointegration test has 
confirmed that all the different market pairs considered 
had price association between them and Agra market was 
realized as the price leader as it influenced the prices of all 
other markets. Long run price association between the 
Agra market and national future market was also 
established and a unidirectional price flow from future 
market to Agra spot market was found which further 
transmit to all other potato markets in the country. The 
results have revealed disequilibrium of 9.4, 6.7, 2.6 and 
2.7 percent, in Ahmadabad, Burdwan, Jalandhar, and 
Indore markets respectively which could be corrected 
within one week. Also, Agra spot market came to short run 
equilibrium through the dynamic adjustment correction 
and 32.59 percent of disequilibrium was corrected within 
one month. Price discovery of potato is a complex process 
and is affected by a number of factors like production, 
total arrivals, lagged price along with other factors like 
transportation, storage, weather uncertainties and pests 
and disease attack. These factors are accounted by the 
traders in national commodity exchange (MCX) and 
reflected in the future trading of the potato. Future prices 
signals intercepted by the main potato markets like Agra 

market which transmit these price signals to all other 
important potato markets of the country which are highly 
co integrated among themselves as well as main potato 
consuming markets like Delhi, Mumbai, Kolkata, 
Chennai, etc. The interstate movement of potato is 
determined by the transportation cost among various 
markets. The foregone discussion therefore, suggests that 
cointegration among different markets help in transfer of 
price signals from one market to another and thereby 
stabilizing the prices over space. The knowledge on 
market integration will be a guiding principle for 
understanding the efficiency of the marketing system and 
policy makers, producers and traders can use the results to 
their benefits.
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ABSTRACT
This paper examines the financial inclusion of Indian states by applying the financial inclusion index (FII) using the secondary 
data. The present study found that no state in India belongs to high financial inclusion (0.5£ FII£ 1) group during the study period. 
Kerala (0.4116) secured the first rank in FII followed by Goa (0.4016), Delhi (0.356), Punjab (0.33), Tamil Nadu (0.3279) and West 
Bengal (0.31). These states were categorized under the medium financial inclusion (0.3£ FII£ 0.5) and rest of the states had low 
financial inclusion (0£ FII £ 0.3). Madhya Pradesh (0.1066) secured the last rank in comparison to other states of India. Regression 
results show that per capita income of households, literacy rate and the number of SHGs affect the FII positively and significantly. 
The study suggested that policymakers should increase banking penetration and availability of banking services to push the usage 
of the banking system. Moreover, there is need of a comprehensive financial inclusion plan for India as a whole along with region-
specific inclusion plans.
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INTRODUCTION
Financial inclusion is considered to be the core 

objective in many developing nations since the last 
decade because financial inclusion is no less important 
than social inclusion and inclusive growth. 'Financial 
inclusion' is the buzzword of the current era. It has 
generated a keen interest in the development circles. 
Policymakers and central bankers from around the world 
gather in different forums to discuss 'financial inclusion' 
and to build a more financially inclusive economic 
system. 

Financial inclusion is defined as the process of 
ensuring access of financial services timely and 
adequately, and credits where needed by vulnerable 
groups such as weaker section and low-income groups at 
an affordable cost (Rangarajan Committee, 2008). From 
this, we can know that the inclusive financial sector 
development makes two complementary contributions to 
poverty alleviation – (i) it drives economic growth faster 
which indirectly reduces poverty and inequality, and (ii) 
by creating appropriate, affordable, financial services for 

poor people, it can improve their welfare and living 
standard.

In India, many people are not considered for fair 
treatment either from the social institutions or from the 
financial institutions. The concept of financial inclusion 
can be traced back to the year 1904 when co-operative 
movement took place in India. It gained momentum in 
1969 when 14 major commercial banks of the country 
were nationalized and lead bank scheme was introduced 

thshortly thereafter. In India, the main slogan of the 11  Five 
Year Plan (2007-12) was “faster and more inclusive 
growth”. Financial sector inclusion is a very important 
component of inclusive growth because of poverty, 
deprivation and other socio-economic problems due to 
financial exclusion.

Measuring financial inclusion by the creation of an 
index or a set of Indices is a herculean task. The existing 
literature on measuring financial inclusion has not been 
too comprehensive and the present research makes an 
effort not only to study the policies of financial inclusion, 
and its role for inclusive growth but also to suggest the 
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construction of a new financial inclusion index of Indian 
states for a more inclusive policy on Financial Inclusion.
Literature Review

Different approaches have been proposed in the 
literature including the use of a variety of financial 
inclusion dimensions to econometric estimation. One of 
the first efforts at measuring financial sector outreach 
across countries was done by Beck et al., (2006). The 
authors designed new indicators of banking sector 
outreach for three types of banking services-deposits, 
loan, and payments (access, affordability, and eligibility). 
Combining these elements to evaluate overall progress 
skilled by countries can be complicated. A well-
developed financial system accessible to all reduces 
information and transaction costs, influence saving rates, 
investment decisions, technological innovation, and 
long-run growth rates (Beck et al., 2007). 

At the conceptual level, a range of theoretical models 
has been used to demonstrate that a lack of access to 
finance can lead to poverty traps and inequality (Aghion 
& Bolton 1997; Banerjee & Newman 1993; Galor & Zeira 
1993). Honohan (2008) estimated the fraction of the adult 
population using formal financial intermediaries using 
the information on a banking and MFI accounts for more 
than countries and then correlated with inequality (Gini 
Coefficient) and poverty. Evidence from Binswanger & 
Khandker (1995); Pande & Burgess (2003) suggest that 
Indian rural branch expansion program significantly 
lowered rural poverty and increased non-agricultural 
employment.

For India, being a very well diversified economy and 
society, it is imperative to give adequate attention to 
measurement of financial inclusion. There are few 
scholars who have attempted to measure some aspects of 
financial inclusion. Sarma (2008) developed an index for 
financial inclusion using aggregate banking variables like 
number of accounts, number of bank branches and total 
credit and deposit a proportion of GDP for 55 countries. 
Mehrotra et al., (2009) constructed a Financial Inclusion 
Index (FII) to measure the level of financial inclusion and 
then tried to find out the relationship between financial 
inclusion and economic growth. Their argument is that 
when people access to banking services it benefits them to 
park their money in the formal financial institutions. This 
results in high growth through multiplier effects which in 
other words helps to achieve an inclusive growth. 
Chakravarty & Pal (2010) have very recently presented a 
set of matrices for measuring financial inclusion. In what 
they call as an axiomatic approach, they consider data 
from Beck et al. (2007) which reported eight indicators of 
financial inclusion. They worked in two-folds. In the first 
stage, they calculated the level of financial inclusion in 21 
countries including India for different income groups. 
They stated that to achieve the high level of financial 
inclusion, the factors of banking services have 
contributed equally to that success. At the state level, most 
of the states have experienced low financial inclusion 

during the period of 1991 to 2001. Interestingly, for the 
period of 2001 to 2007, the level of financial inclusion has 
increased in Indian states. 

Chattopadhyay (2011) studied the efficacy of 
financial inclusion in West Bengal (WB). For that, he 
compared the performance of WB among all other Indian 
states and then a survey was done in selected districts of 
WB. In comparing the performances, the WB scored a 
very low level of financial inclusion. In the Financial 
Inclusion Index, Maharashtra scored the highest level of 
achievement in financial inclusion. He argued that, after 
2005 to 2006, there has not been any measure success in 
financial inclusion. Considering the district level study, it 
is confirmed that financial inclusion is not speeded over 
all the rural areas. Moneylender still dominates rural 
informal credit market. Gupte et al. (2012) used the more 
updated database to study the impact of financial 
inclusion India. By showing the major drawbacks in the 
previous studies, a Financial Inclusion Index (FII) was 
constructed. In the result, he found that the financial 
inclusion increased from the period of 2008 to 2009. This 
improvement has been mainly due to the contribution of 
some important demand-side factors. By comparing the 
results of Sarma (2008), concluded that the level of 
financial inclusion has declined for the same period. 
Yorulmaz (2013) used three dimensions of financial 
inclusion to measure the coverage of financial inclusion 
Turkey. He used similar kind of methodology as Sarma 
(2008), used to calculate FII. From the result, it is evident 
that the high-income region has performed well in the 
Index. In other words, high-income groups have better 
access to banking services in Turkey. In the Turkey 
region, Istanbul scored the highest rank in FII, whereas 
mid-east Anatolia performed the very low level of 
financial inclusion. Manuel (2013) studied the level of 
financial inclusion in 32 states of Mexico and its 
Municipality. Using principal component analysis, he 
found that around 36 percent of Municipality are financial 
inclusive whereas 29 percent of them are still excluded. A 
direct relationship between education and financial 
inclusion and to some extent the high correlation between 
poverty and financial inclusion was found. Thus he 
suggested that in order to benefit a large mass of excluded 
population, Mexican government should encourage 
equitable growth and equal opportunities. Sethy (2016) 
developed two separate types of financial inclusion index 
such as - FII with demand-side indicators and FII with 
supply side indicators. To measure FII, he used both 
demand-side indicators such as: banking penetration, 
availability of banking services and usage of banking 
system as well as supply-side indicators such as: access to 
saving, access to insurance and bank risk. From the result 
it is found that during 2010 to 2012 (demand-side 
indicators), India is categorized under the high financial 
inclusion but during 1987-1988 and 1989-2009 (supply 
side indicators), India is categorized under the low 
financial inclusion.
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Motivation of the Study
For developing countries like India, it is necessary to 

include the entire section of the society under a single roof 
of financial services. Still, money lenders in India 
dominate the rural credit markets. The people in rural 
areas lack knowledge about the entire range of financial 
services such as opening bank accounts and credit etc. 
Against the above backdrop, the main purpose of this 
present study is to examine the extent of financial 
inclusion in different states of India. The study attempts to 
take into account the different variables or indicators to 
construct a Financial Inclusion Index. This will enable us 
to know that the banking services development in 
different states of India.
Objectives of the Study

In the light of these above motivations and 
background, the specific objectives of the present study 
are: (i) to understand the present status of India's financial 
inclusion by applying the financial inclusion index (FII) 
and (ii) to estimate the financial inclusion index model to 
understand the influence of various variables on the FII.
METHODOLOGY 

With the rising interest in financial inclusion among 
policymakers, a multiplicity of financial inclusion 
indicators has been developed. This study is also 
constructing a Financial Inclusion Index (FII). To 
construct an index, this study first is calculating a 
dimension index for every dimension of financial 
inclusion. Steps are explained below.
Formula 1: 

Where, w  = weight attached to the dimension i, 0 ≤ w  ≤1i i

A = Actual value of dimension i, m  = Minimum value i i

of dimension i,  M  = Maximum value of dimension i, and i

d  = Dimensions of financial inclusion ii

Formula (1) confirms that 0 ≤ w  ≤1 and here, n i

dimensions of financial inclusion are represented by a 
point X = (1, 2, 3…). The point 0 = (0, 0, 0…0) represents 
the point indicating the worst situation and point W = (1, 
2, 3 …) represents an ideal situation. Here, both the worst 
point 0 and the ideal point W are the important factors to 
calculate an index for countries and states which indicate 
the position of financial inclusion. If the distance is larger 
between X and 0, then it represents higher financial 
inclusion and similarly if the distance is lower between X 
and 0, then it represents lower financial inclusion.
Formula 2:

Formula 3:

Formula 4:

In the formula (2) for financial inclusion index (FII), 
X  indicates average of the Euclidian distance between X 1

and 0. Higher value of X  implies more financial 1

inclusion. In Formula (3), for FII, X indicates inverse 2 

Euclidian distance between X and W and similarly, higher 
value of  X corresponds to be higher financial inclusion. 2 

The formula (4) is the simple average of  X and X .1 2

Depending on the value of FII, states are 
categorized into three categories such as:

I.  0.5 < FII ≤ 1 indicates high financial inclusion 
II. 0.3 < FII < 0.5 indicates medium financial inclusion

III. 0 ≤ FII < 0.3 indicates low financial inclusion
Data Sources and Variables

This study is primarily based on secondary data on 
banking penetration (BP), availability of the banking 
services (BS) and usage of the banking system (BU). 
Here, various variables such as Bank branches, ATMs, 
Deposits and Credits are taken from RBI. All dimension 
data are taken from Census of India (2011), RBI, and IMF.

The Index of financial inclusion presented in formula 
4 considers three basic dimensions of an inclusive 
financial system such as banking penetration (BP), 
availability of the banking services (BS) and usage of the 
banking system (BU). These dimensions are largely 
motivated by the availability of relevant and consistent 
data for Indian states to compute comparable FII. Here, 
the year 2011 is taken as the base for data representing 
indicators of financial inclusion for the computation of 
Financial Inclusion for 22 major Indian states. For an 
absolute measure of Financial Inclusion of India, the 
study period is spanning from 2006 to 2014. Dimensions 
of some important study variables are described below.
Banking Penetration (Dimension 1): An inclusive 
financial system should have as many as users as possible, 
that is, an inclusive financial system should penetrate 
widely amongst its users. The size of the “banked” 
population, i.e., the number of people having a bank 
account is called banking penetration. Thus, if every 
person in an economy has a bank account, then the value 
of this measure would be 1 (Number of deposit account 
with commercial bank per 1000 adults).
Availability of banking services (Dimension 2): The 
services of an inclusive financial system should be easily 
available to its users. Availability of services can be 
indicated by the number of bank outlets (per 100000 
populations) and /or by the number of ATM per 100000 
persons, or the number of bank employees per customer. 
In the absence of comparable data on the number of ATMs 
and number of bank staff, we can use the number of bank 
branches per 100000 persons to measure the availability 
dimension.
Usage of the banking system (Dimension 3): This 
dimension is motivated by the notion of “underbanked” or 

d  = w  ´i i

A  - mi i

M  - mi i
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“marginally banked” people. The bank account is not 
enough for an inclusive financial system, it is also 
imperative that the banking services are adequately 
utilized. Here, outstanding deposit with commercial 
banks as a percentage of GDP dimension is used in this 
present study. That is, outstanding deposit with 
commercial banks as a percentage of GDP. 
Scope and Limitations of the Study

The study is particularly limited to construct a 
Financial Inclusion Index (FII) for Indian states. The 
study is trying to explain the different financial inclusion 
policies in India and its role in inclusive growth. Here the 
major limitation of this study is non-availability of data of 
some important variables which can help to understand 
the stated objectives.
RESULTS AND DISCUSSION
Present Status of Financial Inclusion in India

The number of commercial banks in the recent years 
declined from 183 to 152 in 2015, out of which 148 SCBs 
are operating. During the concerned years, the 
commercial banks spread its branches rapidly. The 
number of operating branches was 71839 in 2007 which 
increased to 125672 in 2015. The number of branches 
operating in the rural areas, although, increased during the 
period, its proportion in a total number of branches 
declined. The highest growth was achieved in the semi-
urban areas where the proportion of branches increased 
from 22.8 percent in 2007 to 26.8 percent in 2015. The 
branches operating in the urban and metropolitan also 
increased significantly their share remains more or less 
stable. The percent deposits in SCBs had secular 
increasing trend so as the per capita credit but the credit-
deposit ratio remains almost stable with a small 
fluctuation in between the period (Table 1).

The data collected from Status of Micro Finance in 
India, NABARD (2013-14) shows a total of 7429500 

SHGs are operating in India out of which 6251678 
exclusively by the women. There is a total of `989741.5 
lakh of saving by the SHGs. 422810 number of SHGs are 
linked with commercial banks with a saving amounting 
`663145.6 lakh. Within the SHGs linked with 
commercial banks, 3483212 SHGs are exclusively by 
women groups having a saving amount of `565641.83 
lakh. A significant number of SHGs are linked with 
Regional Rural Banks (RRB) and also with Co-operative 
Banks. The SHGs-Commercial Banks linkage is a major 
source of microfinance in India (Table 2).

The India banking system has grown rapidly over the 
years. Over the last decade, India witnessed a credit boom 
with the share of Credit–Gross Domestic Product (GDP) 
increasing from 23.69 percent (`5114 billion) in 2001 to 
52.8 per cent (` 673521 billion) in 2014. The share of the 
Deposit-GDP was found to be increasing from 44.4 per 
cent (`9629 billion) in 2001 to 67.9 percent (`85331 
billion) in 2014. From the above Figure 1, we can 
conclude that both the share of Credit-GDP and Deposit-
GDP trend line increasing at a faster rate from 1951 to 
2014 (For details see Fig. 1).

A perusal of Table 3 shows geographic branch 
penetration of SCBs in India at different periods of time. It 
is clear from the table that geographical branch 
penetration keeps on increasing from the year 1991. In 
1991, geographical branch penetration score of India was 
18.31, in the year 2001 it was 20.05 and in the year 2011, it 
reached 27.26. Geographical branch penetration scores 

2indicate that there were about 18 branches per 1000 Km  
2 in the year 1991, 20 branches per 1000 Km in the year 

22001 and around 27 branches per 1000 Km . Geographic 
stbranch penetration score of SCBs in India as on 31  

March, 2011 indicates that people have to travel 
considerable distance to avail banking services in India.

Important indicators 2007 2008 2009 2010 2011 2012 2013 2014 2015

Number of commercial bank 183 175 170 169 169 173 155 151 152

(a) SCBs 179 171 166 165 165 169 151 146 148

(b) Non-SCBs 4 4 4 4 4 4 4 5 4

Number of offices of SCBs in India 71839 76050 80547 85393 90263 98330 105437 117280 125672

(a) Rural 30551 
(42.53)

31076
(40.86)

31667
(39.31)

32624
(38.20)

336383
(37.20)

36356
(36.97)

39195
(37.17)

45177
(38.52)

48498
(38.59)

(b) Semi-Urban 16361
(22.77)

17675
(23.24)

18969
(23.55)

20740
(24.29)

22843
(25.39)

25797
(26.24)

28165
(26.71)

31442
(26.81)

33703
(26.82)

(c) Urban 12970
(18.05)

14391
(18.92)

15733
(19.53)

17003
(19.91)

17490
(19.38)

18781
(19.10)

19902
(18.88)

21448
(18.29)

22997
(18.30)

(d) Metropolitan 11957
(16.64)

12908
(16.97)

14178
(17.60)

15026
(17.60)

16247
(18.00)

17396
(17.69)

18175
(17.24)

19213
(16.38)

20474
(16.29)

Per capita deposits of SCBs (`) 23468 28327 33471 38062 43034 48732 55445 62252 68576
Per capita credit of SCBs (`) 17355 20928 24230 27489 32574 38033 43123 48294 50089

Credit deposit ratio (%) 73.9 73.9 72.4 72.2 75.7 78.0 77.8 77.6 73.0

Table 1. Progress of commercial banks in India (March 2007-March 2015)

Source: Compiled on the basis of RBI data. Note. SCB: Schedule Commercial Bank.
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Figure 1. Growth in deposits and credit in India's banking system (billion, as of 31 march) 

Source: Compiled by the Author (Data Source: Ministry of Finance (2015b), India).

End-March Total number 
of branches

Geographic branch 
penetration

1991 60220 18.31
2001 65919 20.05
2011 89622 27.26

Table 3. Geographic branch penetration of SCBs in India

Source: Compiled on the basis of RBI data.

Total savings of 
SHGs with 

banks as 31 March 
2014

Out of total exclusive 
women SHGs

Name of the agency

Number 
of SHGs

Savings Number 
of SHGs

Saving 
Amount

Commercial Banks 4022810 663145.6 3483212 565641.83

Regional Rural Banks 2111760 195985.7 1753387 139081.96

Co-operative Banks 1294930 130610.2 1015079 96565.15

Total 7429500 989741.5 6251678 801288.94

Table 2. Progress under microfinance-savings of SHGs 
agency-wise positions

(` Lakh) 

Source: Status of Microfinance in India 2013-14, NABARD.

The perusal of Table 4 depicts demographic branch 
penetration of SCBs in India at different periods of time. 
Table 4 it is evident that demographic branch penetration 
in India was 7.41 in the year 2011. The demographic 
branch penetration scores of India indicate that in the year 
1991 and 2011, about 7 branches were available for every 
1, 00,000 persons and about 6 branches were available for 
every 1, 00,000 people in the year 2001. Demographic 
branch penetration in India from 1991 to 2011 increased 

slightly only. From this, it is evident that there has been a 
considerable increase in bank branch expansion in India, 
but it is not in the proportion to increase in population in 
India.
Computation of Financial Inclusion Index (FII)

The FII is a composite index of all three dimensions 
(Banking penetration, Availability of the banking services 
and Usage of the banking system) and emphasizes on the 
uniform development of the states across these three 
dimensions. It suggests a direction for policymakers to 
improve the performance. The purpose of this analysis is 
to find out the dimensions across which a particular state 
is doing well or is underperforming.

A perusal of Table 5 and Figure 2 show the state-wise 
Financial Inclusion Index (FII) in 2011. From the data 
given in the table, it is quite evident that Kerala (0.4116) 
has secured the first rank in FII followed by Goa (0.4016), 
Delhi (0.356), Punjab (0.33), Tamil Nadu (0.3279) and 
West Bengal (0.31). These states are categorized under 
the medium financial inclusion (0.3 <FII <0.5). There is 
no state of the high financial inclusion. Madhya Pradesh 
(0.1066) has secured the last rank in FII among all other 
states in India. A state with low financial inclusion 
requires an increase in banking penetration, more 
availability of banking services and above all usages of 
the banking system. Even medium financial inclusion 
performing states essentially means that there is a lot to be 
done to improve the position.

From Table 5, the percentage of household using 
banking services is the highest in Himachal Pradesh 
(89.1) followed by Goa (86.8), Uttarakhand (80.7), Delhi 
(77.7), and Kerala (74.2). The percentage of households 
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Figure 2. Financial inclsuion index (FII) of Indian states in 2011

Source: Author's Calculation (Data sources: RBI, NABARD, Census of India, 2011).

End-March Total number of 
branches

Demographic branch 
penetration

1991 60220 7.17
2001 65919 6.46
2011 89622 7.41

Table 4. Demographic branch penetration of SCBs in 
India

Source: Compiled on the basis of RBI data.

using banking services is very low in Assam (44.1) in 
comparison to other states. Moreover, there is need of a 
comprehensive financial inclusion plan for India as a 
whole along with region-specific inclusion plans. Till 
now financial inclusion has not yielded the desired results 
but no doubt it is playing a significant role and is working 
on the positive side.

A perusal of Table 6 depicts that the classification of 

State FII FII rank % of HH using BF* (2011) Category

Kerala 0.4116 1 74.2 Medium financial inclusion
(0.3 < V FII < 0.5)Goa 0.4016 2 86.8

Delhi 0.356 3 77.7
Punjab 0.3345 4 65.2
Tamil Nadu 0.3279 5 52.5
West Bengal 0.31 6 48.8

Himachal Pradesh 0.2763 7 89.1 Low financial inclusion

(0 ≤FII < 0.3)Haryana 0.2616 8 68.1
Uttarakhand 0.2575 9 80.7
Karnataka 0.2547 10 61.1
Andhra Pradesh 0.2342 11 53.1
Gujarat 0.2313 12 57.9
Maharashtra 0.2295 13 68.9
Uttar Pradesh 0.1937 14 72
Odisha 0.1928 15 45
Bihar 0.1785 16 44.4
Assam 0.1577 17 44.1
Rajasthan 0.1441 18 68
Chhattisgarh 0.1416 19 48.8
Jharkhand 0.1352 20 54
Jammu &Kashmir 0.1235 21 70
Madhya Pradesh 0.1066 22 46.6

Table 5. Financial inclusion index (FII) of Indian states 

Source: Authors' calculation.
Per cent of households (HH) using banking facilities (BF) and FII calculation I using 3 dimensions of financial inclusion.
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period 2006 to 2014 in India on the basis of the values of 
FII. It shows the FII has been increasing over the period in 
India. It is an absolute measure of financial inclusion. 
From 2006 to 2008, values of Financial Inclusion Index 
vary from 0 to 0.3. It indicates that, during this period, 
India is categorized under the low financial inclusion. 
There may be various reasons behind the achievement of 
low financial inclusion but the major reasons may be the 
lack of initiatives taken by the GOI and RBI, unawareness 
about the banking policies and financial crisis (2007-08) 
etc. For the period from 2009 to 2011, India is categorized 
under the medium financial inclusion. During 2012 to 
2014, India is categorized under the high financial 
inclusion.
Regression Estimation Results

In this paper, the following model of the FII has been 
estimated to know the effect of different indicators on the 
FII for 22 Indian states. Due to data constraints of all 
variables, we have included only three explanatory 
variables in the model. They are per capita income (X1), 
literacy rate (X2) and the number of SHGs (X3). Data 
variables are given in Appendix Table 1.

FII=µ+â (X )+â (X )+â (X )+ä   (1)1 1 1 2 2 3 3 i

FII = -0.40967 + 8.321514 (X1)  + 0.007651(X2)  + i i

4.811234 (X3)i

(t-stat)(-3.39479)  (3.201959) (4.271964)  (4.271964)
R-square = 0.805982, n = 22, F (22, 3) =24.92498
 Regression results in equation (1) show the variables 

of per capita income, literacy rate and number of SHGs 
affect the FII positively and significantly. All estimated 
slope coefficients are statistically significant at 5 percent 
level of significance. The regression results also indicate 
that the positive influence of the per capita income on the 
FII is higher than other two explanatory variables. This 
implies that by increasing the per capita income of people, 
literacy rate and the number of SHGs in the country, the 
financial inclusion can be improved. Here, the Here, the 

2R  value shows the about 81 percent of the variation in the 
FII is explained the variations in the three explanatory 
variables included in the model. 
CONCLUSIONS

The paper examined the financial inclusion by 
applying the Financial Inclusion Index (FII) for Indian 
states. The FII was computed for 22 states of India, using 
data for indicators of three dimensions such as banking 
penetration, availability of banking services and usage of 
the banking system. On the basis of the range of index, 
states were grouped into three categories, namely, high 
financial inclusion, medium financial inclusion and low 
financial inclusion. Kerala ranked at the top of FII 
followed by Goa, Delhi, Punjab, Tamil Nadu etc. and 
Madhya Pradesh came at the bottom. Out of 22 states, 
there was no state under the high financial inclusion 
category. Kerala, Goa, Delhi, Punjab, Tamil Nadu and 
West Bengal come under the medium financial inclusion 
category and all other states are under the low financial 
inclusion category, indicating the need for further 

development on financial inclusion measures. More 
opening of no-frills bank accounts is not the purpose or 
the end of financial inclusion while formal financial 
institutions must gain the trust and goodwill of the poor 
(Sharma & Kukerja, 2013).
      Our regression estimation results reveal that per capita 
income is a major determinant of households' prosperity to 
use formal financial services because the per capita income 
positively affects the FII. The literacy rate also positively 
affects the FII because financial literacy plays a significant 
role in the efficient allocation of household savings and the 
ability of individuals to meet their financial services. There 
is a need to simultaneously focus on the financial literacy 
part besides delivery/access to better improvement. The 
SHGs-Bank linkage programme has been promoting 
microfinance facilities to ensure financial inclusion. It 
facilitates extending financial services to an unbanked 
disadvantaged section of society.  It is also found in the 
analysis that the number of SHGs positively endorses 
financial inclusion. The policies of financial inclusion may 
not be yielding the expected results but the measures 
adopted by the governments must be speeded up in every 
state, particularly to those regions where FII is low.   
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ABSTRACT
Natural resources are expected to help in spurring growth and development of the country. But, in the exceptional case where 
natural resources dependence harms the economic progress is popularly termed as 'Resource Curse'. This topic has been 
extensively studied on various dimensions, starting from economic growth and developmental outcomes to various channels of 
causation. The outcome of the studies is conclusive that resource curse has become mainstream case rather than an exception. So 
far, studies have focused on cross-country examinations and studies on cross-country or provincial analysis are very limited. 
Keeping this research gap in mind, the present study focuses on the relevance of resource curse hypothesis to Indian context with 
state-level analysis. This study is inspired from Sachs and Warner (1997) and proceed to test for resource curse hypothesis after 
controlling for socio-economic and geographic characteristics associated with Indian states on the decadal growth rate of net state 
domestic product. This study concludes that higher dependence on resource sector leads to the lower growth of state and natural 
resource curse hypothesis stays valid for Indian states.
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INTRODUCTION 
The natural resources, in principle, are anticipated to 

act as a vital element in spurring growth and development 
of the country. These are thought to command purchasing 
power over imports by way of exports, help in 
industrialization by acting as input, thereby, aid in raising 
the standard of living of citizens (Sachs & Warner, 1995). 
To quote Norway, Australia and Canada would not be 
wrong as the success stories of economic expansion 
centered on natural resources like mineral oil, mines and 
agricultural produce. But, there are examples like 
Venezuela, Nigeria, and Congo which had vast reserves of 
petroleum and minerals, but could not derive welfare out 
of the endowment. These failures are not exceptions but a 
regularity observed in many resource-rich economies 
around the world. This case of failure to secure welfare 
out of resource endowment is titled as “Resource Curse”. 
This hypothesis states that resource dependence hurts 
economic growth and development of the nation. The 
early literature on resource curse can be found in works of 

Raol Prebisch and Hans Singer who argued that with the 
growth of economies around the world, terms of trade 
would turn unfavorable for countries exporting primary 
products (Toye & Toye, 2003). This translates into a 
forecast of sluggish growth for resource-dependent 
economies which specializes in primary product exports. 
Thus, specialization by countries in resource-based 
products is destined to fail on this count. 

The leading description of resource curse came from 
the 'Dutch disease model'. The Dutch disease model 
contends that the resource sector expansion requires labor 
which is drawn from the manufacturing sector by paying 
higher wages. At the same time, large receipts from the 
export of resources lead to an appreciation of the 
currency. Migration of labour from the manufacturing 
sector to resource sector, the inflationary pressure created 

1by high wages and appreciation of domestic currency  
hurts the export competitiveness of manufacturing sector 

2leading to deindustrialization  [Sachs & Warner, 1995, 
1997, 1999; Torvik (2001)]. Although this explanation 

119



does not necessarily imply that resource dependence 
adversely impacts growthin GDP, as growth in resource 
sector can compensate for the loss in the manufacturing 
sector. The question is then what makes the Dutch disease, 
really a disease? The explanation was given by Sachs & 
Warner (1995, 1997) is that manufacturing sector 
experiences learning by doing which has positive 
externalities but the resource sector lacks it. Thus 
contraction of manufacturing sector cannot be easily 
compensated by the expansion in resource sector which 
may hurt GDP growth. Also, contraction of the 
manufacturing sector is difficult and painful to reverse. 
Even with this explanation, the theory doesn't 
satisfactorily explain the relationship between resource 
dependence and growth of economies. For example, it is 
difficult to explain why resource-rich countries like 
Norway and Saudi Arabia differ so much in their growth 
rates. But the Dutch disease model fails to explain why the 
resource-rich African neighbor Angola and Botswana 
have stark differences in their economic and 
developmental outcomes. Botswana has outperformed 

3Angola in parameters like GDP growth rate , HDI and 
Adjusted net saving, etc. Contradicting Dutch disease 
hypothesis, Van der Ploeg & Poelhekke (2009, 2010) 
argued that the volatility of commodity prices is the 
leading cause of resource curse. Similarly, Manzano & 
Rigabon (2001) also argued that the negative effect of 
resource dependence on growth of economy arises via 
high debt burden created by excessive spending during 
resource price booms.

The next line of renewed interest and reasoning came 
that economies do not work in a vacuum and political, as 
well as institutional aspects affecting resources, needs to 
be studied. The evidence became stronger once Sachs and 
Warner (1997) recognized that resource dependence hurts 
the quality of institutions but did not account for the 
interaction between resource dependence and the quality 
of institutions. This gap was filled with the work of 
Mehlum et al. (2006a, b). In their classic study, they 
proved that institutions are key to turning resources into a 
blessing or a curse. The work of Salai-I-Martin & 
Subramanian (2013) also stressed the role of institutions 
in making resources a boon or bane for the economy, 
using two robust instruments for quality of institutions 
viz. percentage of the population speaking English and 
French, and settler mortality rate. The resources exert a 
negative, as well as the non-linear effect on growth via 
institutions and also not all resources, have the same 
effect on growth. 

Politicians are the lawmakers and builders of 
institutions; political economy plays a vital role in 
shaping the resource abundance into resource curse. 

Works of Lane & Tornell(1999), Collier & Hoeffler 
(2005), Robinson et al. (2006) and Kolstad & Wiig (2009) 
suggest the possible pathways through which rent-
seeking politicians (voracity effect) turns resource wealth 
into resource curse for the economy. The research on 
resource curse also reported an increasing fight in 
developing countries with resource abundance for control 
of resources leading to civil war, violence and political 
turmoil (Collier & Hoeffler, 2004; Ross, 2004; Lujala et 
al., 2005; Olsson, 2007; Lujala, 2009, 2010).

The standard cross-country examination of resource 
curse is not adequate as all areas of the country are not 
equal in terms of resource abundance. Wright & Czelusta 
(2004) contends that U.S.A. being a resource-intense 
economy historically became aworld leader in 
manufacturing and defied the logic of resource curse. 
Papyrakis & Gerlagh (2007) proved that resource curse 
hypothesis holds for state level in U.S.A. Probing further, 
James & Aadland (2010), who investigated the U.S. 
county-level data for Maine and Wyoming, found that 
resource-dependent counties did worse than others even 
after controlling for demographic, social-economic and 
state-effect. In the same way, Zhang et al. (2008) 
investigated the resource curse hypothesis relevance for 
China and found that on average resource-rich province 
performs poorly compared with a resource-poor 
province. Shuai & Zhongying (2009) investigated the 
relationship between energy exploitation and economic 
growth and found the relationship to be significantly 
negative. 
A Case for India 

Is India really a resource cursed country? To find the 
answer, we start a comparison of India with other 
resource-rich countries, Nigeria, Angola, Botswana and 
Australia (Table 1). Out of these four countries, Nigeria 
and Angola suffered the resource curse while Botswana 
and Australia escaped it. Starting with Human 
development index, India stands worse than African 
growth miracle Botswana and distant neighbor Australia. 
Further, on per-capita income status India is a lower 
middle-income country like Nigeria while Botswana, 
Angola are upper middle-income countries. The 
exception being Australia which is high-income country. 
India did better than other countries in comparison on 
indicators like economic growth, unemployment, and 
innovation than African counter parts. Even though India 
extracts resource rents lesser than rest of the countries in 
comparison, still India does not do any better on 
governance index, peace index, corruption perception 
index, poverty headcount ratio and adjusted net savings 
rate. This suggests that India suffers from some sorts of 
the resource curse.

1Corden (1982) discusses the Dutch disease model and appreciation caused by both resource booms from investment and exports. 
2Corden&Neary (1984) discusses different version of Dutch disease model wherein boom in resource sector squeezes the profitability of another sector 
in an open economy. 
3Over period 1985-2015, Botswana had robust growth GDP growth of 2.13 percent per annum compared to Angola which had 0.82 percent per annum.
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India is not a resource-rich country as a whole, but 
some regions are resource-rich leading to speculation 
about the susceptibility of resource-rich regions/areas to 
the resource curse. Sahoo & Sahu (2013) reported a 
negative correlation between the total value of mineral 
production, total employment in mining activity and 
quality of life indicators, social and economic indicators 
in 11 states of India where mining is prevalent on large 
scale. However, correlation alone cannot say what 
direction of causality is and provide n input understand 
the mechanism by which resource curse plagues the 
economy. Sahoo et al. (2014) found no negative 
relationship in long run between mineral export and 
industrial production and economic growth. This study 
also reported the direction of the causality runs from 
industrial production and economic growth to mineral 
exports. This result denies the resource curse hypothesis 
applicability to India. Asher & Novosad (2014) examined 
the effect of resource abundance on state elections and 
found that resource-rich constituencies had elected more 
politicians with a criminal record, higher incumbency 
advantages and higher margins of victory in local 
elections. Kennedy (2015) found that districts with 
important ore reserves had three times more probability of 
Maoist insurgency.  

India had robust economic growth averaging 5 percent 
over the last decade indicating that India has been 
successful in avoiding resource curse. Though, it may be 
erroneous to generalize the same conclusion to states as 
well. A studyby Asher & Novosad (2014) and Kennedy 
(2015) suffices to say that institutional quality gets hurt by 
resource abundance validating the outcome of a 
centralized political economy model of Robinson et al. 
(2006). But this is not adequate to capture and infer about 

the effect of resource dependence on state GDP growth 
over time. For this purpose, taking inspiration from Sachs 
and Warner (1997), we perform growth regression for 
Indian states to test the resource curse hypothesis by 
accounting for social-economic and geographical 
disadvantages that state suffers. 

Earlier research has utilized indicators like primary 
product export intensity as aproxy for resource 
abundance, which may not be valid in the Indian scenario. 
So we utilize the percentage share of primary sector in Net 
State GDP at factor cost, which makes our study unique. 
In the next chapter, we provide the details on 
methodology and followed by a chapter on results and 
conclusion. 
METHODOLOGY

To test the relationship between resource abundance 
and rate of growth in state GDP, following Sachs and 
Warner (1997), it is hypothesized that compound annual 
growth rate of real per capita net state domestic product at 
factor cost (NSDP ) (2000-01 to 2010-11) is considered FC

as a function of 
1. Initial NSDP  per capita (NSDPPC) at constant FC

2004-05 prices. 
2. Primary sector contribution to NSDP 2000-01  FC 

(Primary) 
3. Coastal line length (km) (CL)

74. SC/ST  population as percentage of total state 
population 2000-01 (SCST) 

5. Urban population as percentage of total state 
population 2000-01 (URB)

6. Area under forest as percentage of total state 
geographical area 1999 (AUF)

7. Literacy rate 2000-01 (LR)
8. Infant Mortality rate  2000-01 (IMR)

Indicator Nigeria Angola Botswana India Australia 
@Human Development Index 2015 152 150 108 131 2

4*Per-capita Income Status 2015 LM UM UM LM H
*Per-capita GDP Growth (2006-2015) 2.62 3.27 1.93 5.04 1.03

*Total Natural Resource Rent (percent of GDP) 2014 12.49 532.72 2.69 4.89 7.12
^Global Peace Ranking 2015 151 88 31 143 9

#Governance Index Rank 2015 180 178 50 104 12
!Corruption Perception Index rank 2015 136 163 28 76 13

*Unemployment Rate (percent), 2014 7.5 6.8 18.2 3.6 6
*Poverty Headcount Ratio (percent) (<$ 3.1 a day), 2008-09 76.46 54.52 35.74 67.95 -

*Average Inflation 2006-15, percent 16.46 8.87 6.35 6.08 2.93
*Adjusted Net Saving Rate (percent of GNI )2014 10.99

62.97 34.75 18.98 8.48
^^Global Innovation Index 2015 128 120 90 81 17

Table 1. Cross-Country Comparison on various indicators

@ * ^ #Source: UNDP (2015), The World Bank (2016), Institute for Peace and Economics (2015), Calculated by theauthor based on data from The World 
! ^^Bank (2015), The Transparency International (2015), The World Intellectual Property Organization (2015).

4Calculated by author based on World Bank database. 
5Value for 2013
6Value for 2011
7SC stands for Scheduled Caste and ST stands for Scheduled Tribe as mentioned in Indian Constitution.  These are the socially-economically 
backward communities protected by law in India. 
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9. Workforce population as percentage of total state 
population 2000-01 (WF)

The data was collected from following sources 
• RBI Handbook of Statistics on Indian Economy, 

2008 and 2012 (Reserve Bank of India, 
2008,2012)

• Census of India, 2001 and 2011 (Government of 
India, 2001b, 2011)

• www.data.gov.in (Government of India, 2001c)
• State of Forest Report 2001 (Government of 

India, 2001a)
• The answer to starred question no. 498 from Lok 

thSabha Record 30  April 2013 (Government of 
India, 2013)

Real per capita net state domestic product at factor 
cost was selected as the dependent variable as it is a 
sustainable measure of state's economic progress 
compared to gross state domestic product. The period 
considered for the study is amply justified because from 
2000 onwards developed countries had reduced the tariffs 
under WTO commitments and in this period economies 
experienced both price booms as well as busts. This 
period encompasses a global surge in international trade 
from 2000 onwards, a global recession following 2008 
U.S. financial meltdown and Beijing Olympics, which 
increased demand for ores & metals worldwide.

The first explanatory variable, Initial NSDP  per FC

capita (NSDPPC)I s to control for the fact that not all 
states start from the same level of economic development. 
This variable also allows us to examine the convergence 
possibility. Comparing countries with states and expect to 
include primary product export intensity as a variable to 
measure resource abundance would be meaningless. To 
overcome this barrier, Primary sector contribution to GDP 
is assumed as a proxy for resource abundance. This 
variable reflects the degree to which economy depends on 
the resource sector which includes the contribution of 
agriculture, forestry, fishery and Mining & Quarrying to 
NSDP . Coastal length controls for the fact that a FC

landlocked state will have to shell out more money on 
transporting the goods to ports, thus making them less 
export competitive. Having access to the sea also lets 
thestate get revenue from fisheries. 

SC-ST population combined share of the total 
population serves as a proxy for the backwardness 
because historically SC-ST's have been marginalized 
sections of society. More SC-ST population in the state 
means the respective state government has to put more 
efforts in uplifting the downtrodden.  Historically, it's 
been observed that states/countries with a higher level of 
development were the ones with more population residing 
in urban areas. Also, urban agglomeration has 
externalities not associated with rural populations. This 
fact guided the choice of explanatory variable “URB” 
(Urban population as a percentage of total state 

population). 
Selection of variable named “AUF” (Area under the 

Forest) is founded on the fact that larger the area under 
forest more difficulty it poses for setting up of industries 
increasing dependence on resources. Literacy rate shows 
the educational achievement of population and infant 
mortality rate shows the status of health of state 
population vis-à-vis state health infrastructure. Lastly, the 
larger workforce is expected to contribute more in effect 
than a smaller one by letting down the wages across all 
tiers of skills. The data on all the explanatory variables 
pertain to initial the year 2000-01 or before (for Forest 
area data was available only for 1999) so as to maintain 
perfect exogeneity of explanatory variables.

The methodology employed consists of Pearson 
product movement correlation between two variables, 
multiple regression analysis, stepwise regression analysis 
and principal component analysis. 

Stepwise regression analysis was conducted to know 
the best model fit based on Akaike Information Criteria 
(AIC) and Bayesian Information Criteria (BIC). There are 
only 32 observations and nine explanatory variables, 
therefore to have enough degrees of freedom for efficient 
estimation of the model, principal component analysis 
was performed to form reduce data on nine variables to 
three principal components which can provide maximum 
variation from the raw data. To perform analysis, Gretl 
statistical software (version 2016d) was used. 
RESULTS AND DISCUSSION

To gain insight into data we examined the correlation 
among the variables in the model, a correlation matrix 
was constructed using the Pearson-product movement 
correlation. Table 2 provides the correlating matrix.

From the matrix, it is evident that primary sector 
contribution, initial per capita NSDP and urban 
population share negatively correlates with a growth rate 
of the economy. Primary sector contribution has 
anegative correlation with literacy rate, initial per capita 
NDSP and urban population share, but positive 
correlation with infant mortality rate. Table 3 provides the 
results of stepwise regression for Indian states.

From Table 3, it can be observed that the coefficient of 
explanatory variable “primary”  is consistently negative 
in sign and statistically significantly different from zero in 
all except first regression wherein it is the sole 
explanatory variable. The coefficient of “Primary” in 
model 2 can be interpreted as every percentage point 
increase in   of the  primary sector would be associated 
with a decline in growth rate by 0.241 percent point on 
average. Model 2 is the one all explanatory in the model 
but best model selected based on information criteria of 
AIC and BIC is the Model 3. The negative sign on the 
coefficient of NSDPPC indicates that convergence 
happened during the period 2000-01 to 2010-11. The 
states which had lower State Per capita GDP has achieved 

8There are only 32 observations and 10 parameters estimated in Model 2 meaning that only 22 degrees of freedom are available. 
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GR Primary LR AUF IMR SCST WF NSDPPC CL URB

GR 1.00
Primary -0.14 1.00
LR 0.04 -0.71 1.00
AUF 0.05 0.21 0.13 1.00
IMR 0.11 0.52 -0.73 -0.40 1.00
SCST 0.02 0.24 -0.13 0.65 -0.07 1.00
WF 0.28 0.05 0.07 0.37 0.04 0.47 1.00
NSDPPC -0.08 -0.80 0.67 -0.23 -0.55 -0.34 -0.17 1.00
CL 0.20 -0.07 0.23 0.10 -0.12 -0.33 0.05 0.08 1.00
URB -0.06 -0.86 0.59 -0.27 -0.45 -0.23 -0.18 0.85 0.07 1.00

Table 2. Correlation matrix of variables in the model

Explanatory variables Model 1 Model 2 Model 3 Model 4 Model 5

Constant ***7.165 10.605 ***14.488 ***12.488 ***12.541
Primary - 0.038 **- 0.241 **- 0.196 **- 0.233 ***- 0.235
AUF - 0.012 - - -
IMR - 0.041 - - -
SCST - 0.003 - - -
WF - 0.079 - - -
NSDPPC - -5- 1.882X 10 - - -
CL - 0.001 - - -
URB - - 0.076 **- 0.095 - -
LR - - 0.017 - - -
Principal Component 1 - - - **- 1.268 **- 1.278
Principal Component 2 - - - 0.062 -
Principal Component 3 - - - **- 0.993 **- 0.996
F statistic 1.038 **2.326 *2.549 *3.485 **4.440

Table 3. Results of stepwise regression

Source: Estimated by author, ***, ** and * significant at 1, 5 and 10 percent level

higher growth rates as indicated by the negative 
coefficient for NSDPPC. This finding is supported by 
Adabar (2004) who found the convergence of per capita 
income of 14 major Indian states from 1976-77 to 2000-
01. The coefficient of variable “URB” in Model 2 and 3 is 
negative and statistically significant also implies 
convergence happened during this decade. 

Many variables in Model 2 do not have statistically 
5significant coefficients due to small degrees of freedom  

available for estimation of the model. To overcome this 
problem, all explanatory variables other than “Primary” 
were clubbed into three principal components which had 
an Eigenvalue of more than one. These three main 
elements were added to explanatory variables in the 
model after removing the variables other than “Primary”. 
Model 4 and 5 provides the results of principal component 
regression. Even after clubbing other explanatory 
variables into principal components, the coefficient of 
“Primary” retains its negative sign and is also statistically 
significantly different from zero. This shows the negative 
outcome of resource abundance on the growth of 
economy after controlling for the various social, 
economic and geographical disadvantages. This result 
implies that even if all states were to start with the same 

level of socio-economic and geographic disadvantages 
but with different levels of resource dependence then 
highly resource dependent states would have lower 
growth of per capita NDSP over next decade. 
CONCLUSIONS

Countries with abundance in resource endowments 
don't always guarantee rapid economic growth and 
development, more often than not, it is the reverse. 
Resource dependence of countries has been shown to 
have negative implications for economic growth; the 
curse of natural resources. India, considering its 
impressive growth over the last decade or so, seems to 
have found a way to avoid resource curse. But this 
argument of 'no resource curse' cannot be generalized to 
states. To test this hypothesis of the resource curse, we did 
the extensivestate-level analysis. The results clearly 
indicated that States that had a higher share of primary 
sector in state NSDP (an indicator of resource 
dependence) recorded slower economic growth 
compared to other states. This calls for improving the 
institutions in the resource-rich areas to convert 'curse' of 
resources into 'boon'. 
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ABSTRACT
The present study was conducted in 12 villages of Khunti and Hazaribagh districts of Jharkhand. Primary data were collected from 
130 farmer respondents and 12 dairy officials with the help of separate well- structured interview schedules. The constraints 
perceived by the farmers were categorized into 6 broad groups: breeding, technical, input and service, administrative, training and 
miscellaneous constraints. The constraints faced during programme implementation phase were categorized into four groups 
namely administrative, technical, operational and financial constraints depending upon their area of relevance. These constraints 
were prioritized using Garrett's Ranking Technique. Amongst the major constraints faced by farmers from different categories of 
constraints, the Garret Mean Score (GMS) was highest (66.36) for biased selection of beneficiaries followed by lack of interest of 
staff in imparting training on management of a crossbred cow (65.05). This reveals that the farmers were more serious about these 
two concerns which need to be immediately addressed in order to spread the adoption of crossbred technology in the state. Amongst 
the major constraints faced during programme implementation in the different categories, all the constraints were of equal 
importance having GMS of 69.00 except the one i.e. lack of transport facilities for project personnel to visit the study area (67.41). 
There were strong interlinkages among these constraints as one constraint leads to another.
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INTRODUCTION
The most complex problem in the field of scientific 

research is the wide gap between the production of the 
knowledge base and its actual utilization. There are a 
number of factors responsible for it, varying from the 
socio-economic profile of the farmer to technical and 
administrative constraints. The constraints imply the 
hurdles or the problems faced by the dairy farmers in 
adopting and carrying out the new knowledge or 
technology in their traditional dairy farming practices. 
Jharkhand is currently facing a 50 percent deficiency in 
the availability of feed and fodder (Animal Husbandry for 
Jharkhand, 2015). Planning Commission (2009) 
highlighted the main problem under institutional 
arrangements to be of the poor functioning of Department 
of Animal Husbandry, Dairy Development Department 
and NGOs like BAIF which are involved in the 

development of animal husbandry and dairy sector in the 
State. Inadequate cooperation and coordination among 
them also play an important role in the low animal 
husbandry and dairy output in Jharkhand. Several studies 
have been conducted in the different parts of India to 
identify the constraints perceived by dairy farmers in 
adoption of new technology (crossbred animals). Most of 
the studies have classified these constraints into different 
categories like Breeding, Feeding, Marketing, 
Inst i tut ional ,  Management ,  Heal thcare,  and 
Miscellaneous (Kurup, 2001; Saadullah, 2001; Jaya et al., 
2012; Nagrale et al., 2015; Meganathan et al., 2010). 
Unavailability of green fodder, costly feed and fodder, 
scientific management of milch animals, unavailability 
and the high cost of veterinary medicines were identified 
as the major constraints in most of the studies conducted 
in different areas of India.
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This study was conducted to identify various 
constraints faced by the farmer in getting benefit from the 
scheme under consideration, that is, Distribution of two 
milch cows to BPL women at 90 percent subsidy, 
launched in the state of Jharkhand during 2016. This has 
been done keeping in view that the overcoming of these 
constraints would help the farmers and the government in 
generating the desired impact from the distribution of 
crossbred animals.    
DATA  AND METHODOLOGY

The primary data were collected from 12 villages of 
Khunti and Hazaribagh districts of Jharkhand. A total of 
130 respondent farmers were personally interviewed with 
the help of well-structured interview schedules. All the 
constraints faced by farmers related to the adoption of 
modern technology and the scheme were grouped into 
Breeding, Technical, Input, and Service related, 
Administrative, Training oriented and Miscellaneous 
constraints. 12 dairy officials at district, block and village 
level were also interviewed with the help of a different 
interview schedule. The constraints faced while 
implementing the scheme were broadly categorized under 
Administrative, Technical, Operational and Financial. 
Garret ranking technique was followed to prioritize the 
constraints as perceived by the farmers in livestock 
farming. The farmers were asked to rank the constraints 
that were limiting the livestock production. These orders 
of merit were then transformed into units of scores by 
using the following formula:

Where, 
th thR  = Rank given to the i  factor by the j  individual,ij

thN = Number of factors ranked by the j  individual,j 

Thereafter, the percent positions were converted into 
scores by referring to the table given by Garret & 
Woodworth (1969). For each factor, the scores of the 
individual respondents were added together and divided 
by the total number of respondents for whom scores were 
added. These mean scores for all the constraints were 
further arranged in descending order and the most 
influencing constraint was prioritized by the rank it was 
assigned by Garret Mean Score (GMS).
RESULTS AND DISCUSSION
Identification and Prioritization of Constraints Faced 
by Dairy farmers

The results of identification and ranking of 
constraints have been discussed under each group 
separately. Through there was a number of constraints 
listed by the farmers under each group, but the results of, 
only, top four to five constraints have been discussed in 
the following sections.
Breeding constraints

Constraints pertaining to inadequate breeding related 
services or practices come under the purview of breeding 
constraints. The problems related to knowledge and 

breeding practices, artificial insemination (AI), 
reproductive disorders and conception rate were included 
in this group. The major constraints in this group faced by 
the farmers were related with availability, quality, and 
cost of AI services which were quite obvious in a situation 
when AI services in the state have not commensurate with 
the increase in a number of crossbred animals. These have 
been enlisted along with their ranks and Garret mean 
score (GMS) in Table 1.

Among breeding constraints, the location of AI 
center at far away places was considered to be the major 
constraint with 60.23 of GMS followed by the poor 
quality of AI semen. Chaudhary & Intodia (2000) also 
reported that distant location of AI centers was the major 
constraints faced by farmers of Barmer region of 
Rajasthan in the adoption of scientific practices related to 
breeding. Non-availability of timely AI services was 
ranked fourth most severe (GMS 52.77) constraint by the 
farmers. All the above constraints together with costly AI 
services (GMS 40.21) have resulted in more numbers of 
AIs per pregnancy in crossbred as reported in the 
technical constraints and the high cost of maintenance of 
the animal.

It was interesting to note that farmers enlisted the 
quality variation of animals distributed as one of the 
important breeding constraints. This may be due to the 
fact that poor quality animals were suffering more from 
reproductive problems. This was also observed in the 
field that the body weight of some crossbred animals was 
just half of another animal distributed by the state 
government under the scheme. It hints towards that 
government does not have sufficient supply of quality 
germplasm in order to meet the requirement of the 
scheme. 
Technical constraints

Milk production from a crossbred cow is an entirely 
new technology for the traditional dairy farmers. A certain 
level of knowledge and inputs are necessary for achieving 
the desired level of output from the new technology. The 
constraints related to acquiring this new knowledge and 
inputs come under the aegis of technical constraints. The 
empirical results for technical constraints are presented in 
Table 2. The major constraints identified in this group 
were inadequate milk processing infrastructure, higher 
disease incidences, more unsuccessful AI attempts and 
irregularity of the veterinary doctors. 

Percent position=
100 (R  0.05)ij

N

Breeding constraints Ranks GMS

Far away location of AI centers 1 60.23

Poor quality of AI semen 2 58.92

Quality variation of animals distributed 3 53.80

AI facilities are not available timely 4 52.77

Costly AI services (` 150/dose) 5 40.21

Table 1. Breeding constraints faced by the farmer 
beneficiaries
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Farmer beneficiaries reported that the high incidence 
of diseases among the crossbreds was the most important 
technical constraint with GMS 51.46. The feedback is 
universal for crossbred animals in Indian conditions. The 
severity of constraint was followed by the lesser visits of 
veterinary doctors in the area. Shaikh et al. (2013) also 
reported infrequent visit of veterinary staff as one of the 
major constraints faced by the dairy farmers in Vidarbha 
region of Maharashtra. Through the Jharkhand 
government have signed a MoU with NDDB to develop 
the milk processing infrastructure in the state but farmers 
still felt that underdevelopment of milk processing 
infrastructure was the third most severe (GMS 44.30) 
constraint. Number of unsuccessful attempts of AI was 
also considered to be the constraint of equal priority 
which increases average AI per pregnancy in the 
crossbred. 
Input and service related constraints

Good quality inputs in appropriate quantities lead to 
the optimum production of milk in case of milch animals, 
therefore emphases were laid on input and service related 
constraints. In this group, constraints related to the 
availability of feed and fodder and necessary related 
services have been discussed. The empirical results 
pertaining to constraints and their corresponding Garret 
Mean Score (GMS) have been displayed in Table 3. The 
high cost of veterinary medicines was adjudged as the 
most serious constraint with GMS of 48.39. Accompanied 
by the high incidences of diseases in crossbred as reported 
in the previous group, this constraint needed to be tackled 
at priority. High cost of veterinary medicines was 
considered at least problem but was ranked third by the 
farmers of Barmer district of Rajasthan (Chaudhary & 
Intodia, 2000) whereas Shaikh et al. (2013), Patil et al. 
(2009); Singh et al. (2012) reported it as major constraint 
faced by farmers of Manipur and Nagpur and Vidarbha 
regions of Maharashtra, respectively.

The livestock insurance provided under the 
programme was not adequate in the sense that it was 
providing limited coverage for a short period. The last 
three constraints were related with non-availability of 
fodder seed (GMS 42.95), the high cost of feed and 
mineral mixture and lack of compound cattle feed 
availability (GMS 4.79). The state government has 
launched various programmes along with the programme 

under study for meeting the deficit of inputs available in 
the state but all were in beginning phase. The farmers 
were provided with concentrates (Sudha Dana) and 
fodder seeds from Jharkhand Cooperative Milk 
Federation (JCMF) at a subsidized rate for meeting the 
input requirements of the crossbred animal, but the supply 
seems to be inadequate. The programme under study has 
been targeted at BPL women in particular but due to the 
high maintenance cost of the crossbred animal, the high 
cost of feed and mineral mixture was felt as one of the 
important constraints.  
Administrative constraints

Implementation of a scheme is preceded by the 
planning phase, wherein proper steps are formulated for 
the smooth running of the programme. The coordinated 
and clear steps yield positive results. But due to a 
mismatch between the outlined course of actions and the 
actual work, there arise complications which ultimately 
lead to failure. The worst part of this failure is the fact that 
most of its impact is borne by the dairy farmers in the form 
of administrative constraints. These constraints as 
pointed out by the farmers in the study area were a biased 
selection of beneficiaries of the project, complicated 
procedure for getting selected as beneficiary farmers, 
programme personnel creating hurdles in sanctioning of 
funds and the lack of proper communication regarding 
available facilities under the programme. Table 4 depicts 
the ranks of these constraints along with their GMS. 

Biased selection of the beneficiary (GMS 66.36) was 
reported as a major administrative constraint by the 
farmers. This may be farmers' perception but not the fact. 
In that event, there needs to be transparency in the 

Technical constraints Ranks GMS

High incidence of diseases in crossbred 1 51.46

Lesser visits of veterinary doctors in the 
area

2 46.34

Underdeveloped mi lk  process ing 
infrastructure

3 44.30

Number of unsuccessful attempts for AI 3 44.30

Table 2. Technical constraints faced by the farmer 
beneficiaries

Input and service related constraints Ranks GMS

High cost of veterinary medicines 1 48.39

Inadequate insurance facilities 2 44.59

Non-availability of fodder seeds at proper 
time

3 42.95

High cost of cattle feed and mineral mixture 4 40.79

Lack of compound cattle feed availability 4 40.79

Table 3. Input and service related constraints faced by 
farmer-beneficiaries

Administrative constraints Rank GMS

Biased selection of beneficiaries of the 
project

1 66.36

Complicated procedure for getting 
selected as beneficiary

2 62.42

Programme personnel create hurdles in 
sanctioning of funds

3 55.11

Lack of proper communication regarding 
available facilities under the programme

4 51.31

Table 4. Administrative constraints faced by the farmer 
beneficiaries
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selection of beneficiaries and farmers should be clarified 
for the reasons not getting selected in the scheme. It was 
followed by the constraint of the complicated procedure 
involved in the selection of beneficiaries in which some of 
the farmers may not be able to complete the whole 
procedure due to lack of knowledge or the required 
documents. The staff appointed to run the programme was 
not motivated enough and they were creating hurdle in 
sanctioning the funds (GMS 55.11) and also lacking 
proper communication about available facilities under the 
programme as reported by the farmers. 
Training oriented constraints

Training is one of the pre-requisites for purchasing 
the cattle under subsidy scheme. The beneficiary has to 
attend either of the training programmes arranged at the 
state level training center or at the district level training 
center. The farmers are given specific knowledge about 
the management, feeding, breeding and health care of the 
crossbred animal. The constraints that were identified by 
the farmers in this group were related to the delivery 
system of knowledge. The staff not taking much interest 
while imparting training was considered to be the most 
important constraint with GMS of 65.05. The other major 
training oriented constraints were inadequate practical 
demonstration facilities, expenses to attend training 
programme were not provided and the time of training 
was not suitable. They have been enlisted and ranked 
accordingly in Table 5.

The inadequate practical demonstration facility was 
reported to be the second important constraint (GMS 
56.13). The beneficiary farmers felt that not providing the 
expenses to attend training programme and unsuitable 
time of training was discouraging the farmers from 
attending the training which ultimately results in low 
productivity of the animal. Shaikh et al. (2013) identified 
lack of training facilities and lack of technical guidance as  
the major constraints faced by the farmers of Vidarbha 
region of Maharashtra.
Miscellaneous constraints

Constraints having a wider perspective but fail to fall 
in either of the group were covered under miscellaneous 
constraints. These were the constraints exist because of 
more than one factor. The high maintenance cost of the 
animal, inadequate feed and fodder arrangement, land for 
fodder production due to marginal holding, lack of proper 
services to rear high yielding animal and difficulty in 
maintaining records due to illiteracy were figured out 
severe constraints. The ranking of miscellaneous 
constraints has been shown in Table 6.

Since the beneficiary farmers were poor with 
marginal land holding, the high maintenance cost of 
crossbred (GMS 58.47) and inadequate land for 
cultivating their own fodder (GMS 55.70) appeared to be 
the major constraints in maintaining the crossbred animal. 
The latter constraint was further exaggerated by the 
inadequate feed and fodder arrangement in the area. As 
the government can do little about marginal land 

holdings, the availability of feed and fodder in the area 
can be improved by planting fodder trees, propagate 
perennial grasses on the bunds and establish fodder 
banks/ markets. The scarcity of green fodder as a major 
constraint was reported by the farmers of Manipur 
because of the scarcity of land for fodder cultivation and 
more importance being given to growing food and cash 
crop rather than fodder cultivation (Singh et al., 2012). 
Similar findings were reported by Nagrale et al. (2015) in 
the Vidarbha region of Maharashtra wherein farmers were 
facing a shortage of green fodder, dry fodder, concentrate, 
and land for fodder cultivation. To meet the requirement 
of the programme, farmers were finding difficulty in 
maintaining the records related to reproduction, milk 
production and input use due to illiteracy. 
Identification and Prioritization of Constraints in 
Implementation of the Programme 

A number of dairy development programmes were 
launched in the state for benefitting the people, eradicate 
poverty and achieve self-sufficiency. It is the 
implementation stage during which the programmes face 
severe constraints and problems which ultimately leads to 
the reduction in effectiveness of the programme. 
Administrative constraints

There were a lot of factors which created difficulty in 
managing the ongoing activities, which led to delay in 
completing the targets. The administrative constraints 
faced in implementation of the programme were different 
from the one faced by farmers in the sense that the former 
were related with the problem in the positioning of staff, 

Training oriented constraints Ranks GMS

Staffs do not take much interest while 
imparting training

1 65.05

Inadequate practical demonstration 
facility

2 56.13

Expenses to attend training programme 
are not provided

3 51.02

Time of training was not suitable 4 42.46

Table 5. Training oriented constraints faced by farmer-
beneficiaries

Miscellaneous constraints Ranks GMS

High maintenance cost of animal 1 58.47

Inadequate feed and fodder arrangement 
in the area

2 55.70

Lack of proper services to rear high 
yielding animal

3 53.36

Inadequate land for fodder production 
due to marginal holding

4 52.92

Difficulty in maintaining records due to 
illiteracy

5 51.60

Table 6. Miscellaneous constraints faced by the farmer 
beneficiaries
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maintenance of record and communication down the line 
and across the departments. The most important 
administrat ive constraints  identif ied in the 
implementation of the programme were the frequent 
transfer of programme personnel, poor documentation of 
the work done, lack of coordination among departments, 
political interference in selecting the beneficiary, etc. The 
empirical results related to administrative constraints in 
implementation of the programme have been given in 
Table 7.

Among administrative constraints, the two 
constraints which got the top priority were the frequent 
transfer of the project staff and poor documentation of the 
work done (GMS 69.00). Both these constraints 
considerably obstacle the progress in the programme. The 
delayed directions and poor information network were the 
next important administrative constraints which could be 
overcome with motivation toward sincerity and 
responsibility of the staff and by making use of latest 
information technology. The constraints related to 
political interference in the selection of beneficiaries and 
favouritism in management indicate the extent of 
corruption that affects such programmes of social 
welfare. Frequent transfer of officials was reported as the 
major problem affecting the performance of 
developmental officials working in the District Poverty 
Initiative Project (DPIP) under the administrative 
constraint category (Jeenger & Sankhla, 2011). It was also 
lacking on the part of the government in posting adequate 
staff for implementation of the programme.
Technical constraints

In order to impart technical know-how to the farmers, 
the dairy officials should be well versed with the 
techniques. There were existed deficiencies on the part of 
the staff in training the farmers. These constraints 
encompass knowledge updates of the staff, their access to 
communication media and lack of physical resources like 
vehicle, modern pedagogy tools, cattle herd, etc., that 
created hindrance while imparting training. The results of 
technical constraints faced by the officials are shown in 
Table 8.

The poorly conducted training on the part of staff was 
observed as major technical constraints (GMS 69.00) 
followed by inaccessibility to communication media. The 
training was mere verbal communication and different 
approaches were not used in imparting the know-how to 
the farmers. This may be due to lack of physical facilities 
available to the staff for training as reported to be the next 
serious constraint. The staff was also not subject to 
refresher courses in order to update their knowledge 
regarding the technology and the programme. Training 
was the basic step that has to be completed by the farmer-
beneficiary, to gain eligibility to purchase the cattle. 
However, the training was not able to cater their needs as 
these were conducted for only a very short period and no 
follow-up activity was conducted thereafter. The 
illiteracy of the farmers also appeared as one of the 
training constraints due to the inability of the staff in using 
the modern methods of imparting training in the event as 
farmers don't know how to read and write. A study by 
Jeenger & Sankhala (2012) in Rajasthan also reported 
illiteracy among the farmer members dissuading the 
imparting of training as the major constraint. 
Operational constraints

The different aspects of the programme were 
intended to be covered by different departments and 
proper coordination between them was the only way that 
can lead to successful completion of the programme. 
However, when two or more departments work together 
there exists a chance of coordination gaps. It was even 

Administrative constraints Ranks GMS

Frequent transfer of programme personnel 1 69.00

Poor documentation of the work done by the programme personnel 1 69.00

Delayed direction from the higher authorities 2 67.41

Poor information network 3 65.83

Political interference in selecting the beneficiary 3 65.83

Favouritism and nepotism in management 4 64.25

Poor planning of programme activities 5 62.66

Less number of District Cattle Development Centre (DCDC) 5 62.66

Inadequate staff in the programme 6 51.58

Table 7. Administrative constraints on implementation of the programme

Technical constraints Ranks GMS

Poorly conducted training 1 69.00

Inaccessibility to communication media 2 65.83

Lack of physical resources in the programme 3 62.66

Lack of refresher courses for the programme 
functionaries

3 62.66

Illiteracy among the beneficiary farmers 4 42.08

Table 8. Technical constraints in implementation of the 
programme
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experienced by the researcher that the information given 
by the officials in different districts on various aspects of 
the programme was different to some extent. Likewise, 
there was a number of operational constraints in 
implementation of the programme. Eight of them found to 
be the most important has been displayed in Table 9. 

It can be observed from the table that the inadequate 
coordination among departments and lack of support 
services (insurance, quality semen, veterinary services) 
were reported the most serious constraints by the officials 
working for the programme. The latter constraint was also 
reported by the farmers under various groups of 
constraints. The other important operational constraints 
were the poor reporting by the field staff (GMS 65.83), 
lack of rapport between the beneficiary and programme 
functionaries (GMS 64.25), and lack of the clarity among 
officials about the scheme (GMS 62.66). The community 
participation in the programme could not be enhanced due 
to lack of involvement of Non-Government 
Organizations (NGOs) working in the area and 
Panchayati Raj Institutions (PRIs) in the implementation 
of the programme. The next important constraint reported 
was poor linkages within and between the programme 
personnel (NGO, DDD, DAH, NABARD, NEFM, etc.) 
having a mean score of 61.08. The delay in approval of 
beneficiaries as well as funds was another serious 
constraint faced by the officials which adversely affected 
the timely implementation of the programme. 
Financial constraints

Timely availability of adequate funds is considered 
an important determinant of the success of any scheme. 
The allotment and utilization of these funds require 
proper channel and handling so that every rupee spent 
yields more returns. All constraints related to the release 
of funds to purchase assets, paying wages and salary to the 
staff and the diversions were included in this group. The 
major financial constraints identified and ranked are 
given in Table 10. Among these constraints, lack of 
transport facilities for project personnel to visit the circle 
area was ranked the highest GMS of 67.41. It was listed 
among financial constraints due to the reason that funds 
were not made available for the same.

The next serious constraint was the untimely release 
of funds (GMS 62.66) followed by a delay in distribution 

Operational constraints Ranks GMS

Inadequate coordination among the line department/sponsors 1 69.00

Lacking supporting services (insurance, quality semen, veterinary services) 1 69.00

Poor reporting by the field staff 2 65.83

Lack of rapport between beneficiaries and programme functionaries 3 64.25

Lack of clarity about the scheme among officials 4 62.66

Lack of involvement of NGO's and PRI's in enhancing community participation 4 62.66

Poor linkages within and between the programme personnel (NGO, DDD, DAH, NABARD, NEFM, etc.) 5 61.08

Delay in approval of beneficiaries as well as funds 6 57.91

Table 9. Operational constraints on implementation of the programme 

Financial constraints Ranks GMS

Lack of transport facilities for project 
personnel to visit the circle area

1 67.41

Untimely release of funds 2 62.66
Delay in distribution of salary of project 
personnel

3 59.50

Diversion of funds 4 57.91

Table 10. Financial constraints in implementation of the 
programme

of salary to the project personnel. The later was really 
discouraging to the staff and result in the diversion of their 
attention. The diversion of funds was one of the serious 
financial constraints. The funds were siphoned out to 
meet other obligations and requirements of the 
department which adversely affected the implementation 
of the programme. 
CONCLUSIONS

The distant location of AI centers from the villages 
was the major breeding constraint faced by the farmers 
with a GMS of 60.23. Under the technical constraint, the 
farmers indicated the high rate of disease incidence on 
crossbred as the major constraint with a GMS of 51.46. 
Lack of interest of staffs while imparting training was 
identified as the major training related constraint (GMS 
65.05). The high cost of veterinary treatments and 
medicines (GMS 48.39) were the major input constraints 
hindering the adoption of modern technology (crossbred). 
Biased selection of beneficiaries in the programme was 
pointed out to be the forerunner in the administrative 
constraints faced by the dairy farmers (GMS 66.36). 
Under the miscellaneous constraint, high maintenance of 
crossbred in comparison to the indigenous breeds (GMS 
58.47) was identified as the major constraint. 

Under the category of constraints faced during 
programme implementation, frequent transfer of 
programme personnel was identified as the major 
administrative constraint by the officials with GMS of 69. 
In the technical constraint category, poorly conducted 
training was pointed out to be the major constraint (GMS 
69). Inadequate coordination among the line department/ 
sponsors was circled out to be a foremost operational 
constraint with a GMS of 69. Lack of transport facilities 
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for project personnel to visit the study area was identified 
as the major constraint under financial constraint with 
GMS of 67.41.
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ABSTRACT
Intensive cultivation has contributed immensely to the overall development of Punjab but at the cost of environmental sustainability. 
Residue generated from rice cultivation is neither used as animal feed nor farmers have enough time to collect it. In order to get rid 
of the residue farmers burn nearly 12-13 Mt rice straw every year. This generates average 11,606 gG of CO every year, which 2 

amount to $203 million in terms of carbon credit. Farmer still burns rice residue as they do not consider indirect cost of 
environmental degradation and nutrient loss. Satellite images show that fire incident mostly occurs during last days of October and 
the first week of November. All legal, technical, institutional and R&D stakeholders must be brought on a common platform to 
achieve better results.
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INTRODUCTION
Indo-Gangetic plains are divided into five sub-

regions and are considered as the most fertile land on 
earth. Punjab is situated in Trans-Gangetic plains between 
Indus and Ganges. Punjab is considered as the food bowl 
of India; having less than 2 percent of total country's area 
it contributes nearly 12 percent of total cereal production. 
Punjab also accounts for nearly 12 percent of total rice 
production in the country (The Government of India, 
2016). 

Indian agriculture has developed itself from PL-480 
Agreement to self-sufficiency. Green revolution in late 
1960's made significant progress in food grain production 
especially in North West India comprising Punjab. This 
increased production leads to nearly 18-20 MT of rice 
residue production, out of which nearly 80 percent of rice 
residue is burned every year. The Punjab Preservation of 
Sub-Soil Water Act, 2009 does not allow farmers to sow 

thrice nursery before 15  June. So, farmers are left with only 
15-20 days window to harvest paddy and sow wheat as 
next crop. The mechanized harvesting has also made a 
collection of rice residue difficult. Basmati varieties are 
usually harvested manually and are considered as good 

fodder which leads to less burning incidents among 
basmati varieties (Gupta, 2012). Unavailability of labour, 
the market for rice straw and its non-suitability cattle 
fodder make rice residue collection an additional cost 
without direct returns. This leads to widespread burning 
of rice residue in Punjab and other neighboring areas.  
This paper is an attempt to find average pollutant emitted 
over the years due to rice residue burning and carbon 
credit potential that can be earned from it. It is an attempt 
to calculate per acre direct and indirect losses due to rice 
residue burning. Satellite images from Moderate 
Resolution Imaging Spectroradiometer (MODIS) using 
Aerosol Robotic Network (AERONET) Data Synergy 
Tool was analyzed to find days having maximum fire 
intensity. 
METHODOLOGY

To estimate pollutant emitted over the years a 
combined methodology based on Revised IPCC (1996) 
(Intergovernmental Panel on Climate Change) Guidelines 
for National Greenhouse Gas Inventories and  IPCC 
(2006) Guidelines for National Greenhouse Gas 
Inventories was used as used by Jain et al. (2014). A 
pollutant emitted is calculated as:
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-3L  = A x B x C x D x G  x10fire ef

Where A is annual production (tonnes), B is residue to 
crop ratio, C is dry matter fraction in the residue, D is the 

-1fraction burnt and G is the emission factor (g Kg ) of that ef

pollutant. Annual production of rice over the years was 
taken from RBI Handbook of Statistics on Indian 
Economy. Value of B and C was taken from 1996 revised 
IPCC manual. Value of D was taken 0.80 from various 
news reports. Emission factors values for different 
pollutants were taken from Andreae and Merlet (2001). 
The emission factor is defined as the amount of a 
compound released (M ) per amount of dry fuel consumed x

-1(M ), expressed in units of g kg .biomass

Carbon credit was calculated by converting CH  and 4

N O into carbon dioxide equivalent and its monetary 2

value was calculated. Other pollutants are converted to 
CO  by multiplying with their global warming potential 2

(GWP)
1 t CH  = 25 t CO e4 2

1 t N O = 298 t CO e2 2

1 t carbon equivalent = 3.7 t CO e 2

Economics of rice residue burning was also 
calculated. It was estimated that burning of 1 tonne of rice 
straw accounts for the loss of 5.5 kg nitrogen, 2.3 kg 
phosphorus, 25 kg potassium and 1.2 kg sulfur 
(Department of Science, Technology, and Environment, 
Punjab, 2013). So, the total loss was calculated by 

Efx=
Mx

Mbiomass

Years CO2 CO CH4 N O2 NOx NMHC PM2.5 BC

1996-97 8561.7 519.9 15.3 0.4 14.1 39.6 22.0 3.9

1997-98 9227.1 560.3 16.4 0.4 15.2 42.6 23.8 4.2

1998-99 9269.1 562.9 16.5 0.4 15.3 42.8 23.9 4.2

1999-00 10175.0 617.9 18.1 0.5 16.8 47.0 26.2 4.6

2000-01 10686.4 648.9 19.0 0.5 17.6 49.4 27.5 4.9

2001-02 10291.8 625.0 18.3 0.5 17.0 47.6 26.5 4.7

2002-03 10366.5 629.5 18.5 0.5 17.1 47.9 26.7 4.7

2003-04 11272.4 684.5 20.1 0.5 18.6 52.1 29.0 5.1

2004-05 12184.1 739.9 21.7 0.6 20.1 56.3 31.4 5.5

2005-06 11899.3 722.6 21.2 0.5 19.6 55.0 30.6 5.4

2006-07 11835.1 718.7 21.1 0.5 19.5 54.7 30.5 5.4

2007-08 12244.8 743.6 21.8 0.6 20.2 56.6 31.5 5.6

2008-09 12841.4 779.8 22.9 0.6 21.2 59.3 33.1 5.8

2009-10 13116.9 796.5 23.4 0.6 21.6 60.6 33.8 6.0

2010-11 12651.1 768.3 22.5 0.6 20.9 58.5 32.6 5.8

2011-12 12306.7 747.3 21.9 0.6 20.3 56.9 31.7 5.6

2012-13 13278.0 806.3 23.7 0.6 21.9 61.4 34.2 6.0

2013-14 13153.1 798.7 23.4 0.6 21.7 60.8 33.9 6.0

2014-15 12966.3 787.4 23.1 0.6 21.4 59.9 33.4 5.9

2015-16 13802.2 838.2 24.6 0.7 22.8 63.8 35.5 6.3

Table 1. Trends in pollutant emission due to rice residue burning

comparing carbon credit to environmental loss and 
adding nutrient loss into it.  
RESULTS AND DISCUSSION

Year wise production data was taken from RBI 
Handbook of Statistics on Indian Economy. Values of 
residue to crop product ratio in rice, dry matter fraction in 
rice residue was taken from IPCC (1996) manual. Nearly 
80 percent of the residue produced is burnt every year 

-1 (Mukherjee, 2016). The value for emission factors in gkg
was taken from Andreae & Merlet (2001).

Table 1 shows that Rice residue burning in Punjab has 
on an average contributed to nearly 11,606 gG carbon 
dioxides (CO ) per year. This constitutes 20.7 gG CH , 2 4

704 gG CO, 0.54 gG N O, 19.2 gG NO , 30 gG PM , 54 2 x 2.5

gG Non-methane hydrocarbons (NMHC) and 5.3 gG 
Black Carbon (BC) average per year.

These emissions were compared with coal plant 
emission. Average per day CO  emission from coal plant 2

was calculated by dividing annual average to 365 (total 
operating days). Similarly, daily average emission from 
residue burning was also calculated by dividing annual 
average emission to 20 as residue burning takes place for 
15-20 days only.  Table 2 shows that average daily CO  2

emission from rice residue burning is 52 percent that of 
emission from all coal plants. Coal emission was 
estimated for 86 plants so average per day per plant 
emission was also compared with residue burning. It was 
found that for 20 days burning period the CO  emission is 2

45 times higher than that of emission from a single coal 
plant.
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Average daily CO  2

emission from Rice 
Residue Burning (gG)

Average daily CO  emission 2

from all coal plants (gG)

580.32 1106.62

Table 2. CO  Emissions from rice residue burning and 2

coal plants

Carbon Credit Potential: From Table 1 total carbon 
credit was calculated. A carbon credit is a generic term for 
any tradable certificate or permits representing the right to 
emit one tonne of carbon dioxide or the mass of another 
greenhouse gas with a carbon dioxide equivalent (tCO e) 2

equivalent to one tonne of carbon dioxide.
For year 2015-16,
CO  emission = 13802.2 gG2

CH  equivalent = 24.6 ́  25 = 615 gG4

N O equivalent = 0.7 ́  298 = 208.6 gG2
3Total CO  emission equivalent = 14625.8 ́  10  tCO e2 2

3Pricing carbon credit = (15656.62 1́0 )  ́ $13.86 
(gold standard price, 2015)

    = 203 Million USD
Economics of Rice Residue Burning 

Average per acre residue burnt is nearly 2 tonnes 
when farmer burns the residue, he incurs following costs 
(Authors' calculation based on aquestionnaire). The 
perusal of Table 3 shows there is a huge profit of `2472 
per acre but the farmer does not consider indirect cost of 
environmental degradation and nutrient loss. This 
minimal profit of `100 per acre does not motivate farmer 
to collect residue as it is an additional work yielding no 
direct return.   
Monitoring Rice Residue Burning from Satellite 
Images

To analyze the fire density and number of fire 
occurrence events, MODIS (Moderate Resolution 
Imaging Spectroradiometer) images from Aqua and Terra 
satellite were used. MODIS is a key instrument aboard the 
Terra (EOS AM) and Aqua (EOS PM) satellites. Terra's 
orbit around the Earth is timed so that it passes from north 
to south across the equator in the morning, while Aqua 
passes south to north over the equator in the afternoon 
(MODIS Web, 2017). Images for last three years during 

th thrice harvesting season (20  October-20  November) were 
analyzed (Figure1-3). Images were taken from Aerosol 
Robotic Network (AERONET) Data Synergy Tool and 

When farmer burn residue When farmer does not burn residue

Cost of residue (that could have been sold to power plant) `1400 Cost of straw collection `1000

Environmental cost (carbon credit lost) `1885 Cost of transportation `300

Cost of nutrient lost `487

Total Cost `3772 Total Cost `1300

Table 3. Partial budgeting of rice residue burning

MODIS rapid response satellite retrieval was used. 
Red dots in the pictures indicate incident of fire which 

is due to rice residue burning in open fields of Punjab. The 
encircled blue ring shows area of New Delhi. The satellite 
images of last three years show that although, the farmers 
start burning their rice residue from mid-October, 
however, amajor burning incidentoccurs in last days of 
October and the first week of November. The pictorial 
trendindicates that incidents of burning have increased 
during later days of November in the year 2015 and 2016. 
These trends also show that although,the prohibitory 
orders in place no on-ground effect is visible.
Impact of Rice Residue Burning

Pollutants emitted from burning of rice residue affect 
air quality significantly. To analyze the effect of rice 
residue burning on air quality in Punjab, monthly data 
during 2013-16 on the respirable suspended particulate 
matter (RSPM) and oxides of nitrogen (NO ) were taken x

for Patiala and Jalandhar (PPCB, 2017). It was clear that 
concentration of pollutant was higher during months of 
harvesting (October and November).
Alternatives to Rice Residue Burning

Mechanised harvesting of rice in Punjab had made 
acollection of rice residue more cumbersome for farmers. 
Promotion of mechanized residue collection is among one 
of the possible solutions. Use of residue baler, happy 
seeder, rotavator, and straw chopper must be promoted 
among farmers. Nguyen et al. (2016) studied energy 
efficiency and cost of mechanical rice residue collection 
in Vietnam and found that use of Roller Baler can reduce 
the cost of rice residue collection by 90percent. 

Institutional mechanism form another set of solutions 
which include research and development (R&D) for 
locally suitable short duration rice varieties. This will 
widen the window of rice harvesting and subsequent 
wheat sowing, allowing farmers to collect residue within 
time. Market infrastructure must be developed so that 
farmers can take crops other than rice-wheat system 
(RWS). More stringent laws are necessary as in 
thelinewith The Punjab Preservation of Sub-Soil Water 
Act. China, produce 700 Mt crop residues out of which, 
31percent are left in the field, 31percentis used for animal 
feed, 19percentis used for bioenergy generation and 
15percentis used as fertilizer (Jiang et al., 2012). Act like 
The Solid Waste Management Act (RA 9003) and 
Philippine Clean Air Act of 1999 prohibit open field 
burning in the Philippines. Similarly, Rice Straw Burning 
Reduction Act, 1991 (California) allows farmers to burn 
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20/10/2014 25/10/2014 30/10/2014

05/11/2014 10/11/2014 15/11/2014

Figure 1. Satellite images for year 2014

20/10/2015 26/10/2015 31/10/2015

05/11/2015 09/11/2015 14/11/2015

Figure 2. Satellite images for year 2015
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20/10/2016 25/10/2016 31/10/2016

06/11/2016 11/11/2016 16/11/2016

Figure 3. Satellite images for year 2016
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Figure 4. Monthly pollution trends in Patiala

residue only on 'burndays' which are determined by the 
local authorities in consultation with the California Air 
Resource Board.

Alternative uses of rice straw include use in 

mushroom cultivation, ethanol production. Rice straw 
can be enriched using urea and molasses as seasonal 
fodder. It is also used in biogas production and as a fuel in 
brick kilns. Punjab had started using rice residue for 
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power generation and it has the potential of producing 2 
GW electricity from rice residue (Akshay, 2016) but the 
per unit cost of electricity produced is `7.96 which is 
nearly three times higher than per unit cost of solar energy. 
So, government interventions in the form of subsidy and 
R&D to increase plant efficiency are necessary for 
sustainable use. 
CONCLUSIONS

Every year farmers burn 80 percent of rice residue 
which emits alot of pollutants in the air. This adversely 
affects people in Punjab and other adjoining regions as 
Delhi-NCR. The farmers do not find any incentive in 
collecting rice residue and in absence of any stringent law 
burning of rice residue is common practice. Farmers must 
be made aware of disadvantages of residue burning and its 
impact on human and soil health. This should be 
combined with promotion of the alternate use of rice straw 
in biogas and power generation. Legal, technical, 
institutional and R&D stakeholders must be present on 
the same platform to enable effective implantation and 
more efficient use of rice residue. 
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ABSTRACT

The major marketing channels for distribution of drumstick, found in the study area were (I) Producers →Wholesalers→ Retailers → 

Consumers, (II) Producers→Organized Retailers→Consumers, and(III) Producers→Wholesaler-cum-Commission Agent of local 

market→Wholesaler-cum-Commission Agents of distant markets→Retailers in distant markets→Consumers in distant markets.  It 
has to be mentioned here that the price offered by wholesalers to the farmers in Channel-I was higher than the price offered by 
retailers to farmers in Channel-II, however marketing efficiency was higher for Channel-II. If marketing costs are reduced in 
Channel-I, it can be made equally or more efficient than Channel-II. This may be achieved with proper post-harvest management, 
effectively reducing losses during distribution.

Keywords
Drumstick, marketing channel, marketing efficiency, price spread.
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INTRODUCTION
All over the world, local varieties of fruits, vegetables, 

and grains are grown. Many are seemingly forgotten or 
are underutilized despite having outstanding nutritional 
or taste qualities. Some have good commercial potential 
and could be an excellent cash crop for a small scale or 
family farmer, aimed at the local, regional or international 
market. Drumstick is one of such crops. The tree is 
cultivated in several regions of Gujarat and the pods are 
marketed both in national and international markets. 
According to Singh et al. (2017), the establishment cost 
for one-hectare drumstick farm was worked out at 
`2,42,686 in Vadodara district of Gujarat. Of this, 
material cost constituted around 87 per cent, rest was 
maintenance cost up to bearing stage, which is generally 
six to eight months. The economic life of the tree is ten 

years. The authors found the average yield of the 
drumstick tree around 191 q (pods) per hectare. The yield 
reached a maximum in the fourth year, and declined the 
eighth year and onwards. The financial feasibility 
analysis revealed that the payback period could be as 
short as one year and six months, compared to other 
horticultural crops in the region like pomegranate, lime, 
and gooseberry where studies have found that the 
payback period exceeding three years (Patel, 2015; 
Ramanbhai, 2012; Gondalia & Patel, 2007). The Benefit 
Cost Ratio (BCR) for investment on a drumstick farm of 
one hectare in Vadodara district of Gujarat was more than 
10, the Net Present Worth (NPW) was more than `25 
lakhs, and the Internal Rate of Return (IRR) was 89 
percent making it a highly profitable enterprise (Singh et 
al., 2017). Therefore, it can play a major role in meeting 
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the cash needs of the farmers if the production is 
accompanied by an equally balanced marketing system.

The distribution system of drumstick comprises its 
movement from growers to the final consumers through 
various intermediaries. The system of physical 
distribution includes both channels of distribution and 
logistics thereof. The need for detailed study and analysis 
of the distribution system lies in its importance in the 
realization of producer's share in consumer's rupee. Thus, 
the present study was conducted in the Vadodara district 
of Gujarat with the objective of examining the physical 
distribution system of the drumstick. It is to be noted that 
in absence of any study conducted so far on physical 
distribution system of Moringa or any other similar crop, 
the results of the study could not be compared with 
existing literature. Therefore, this study opens door to 
other researchers to examine physical distribution pattern 
and economics of Moringa cultivation in Gujarat and 
other states of India as well.
DATA AND METHODOLOGY

The study was conducted in Vadodara district of 
Middle Gujarat for the period January 2015-December 
2016. Vadodara district was selected purposely as it 
contributes highest to the production of drumstick in 
Gujarat. Vadodara and Padra taluka in the district has the 
highest number of drumstick trees, therefore these two 
talukas were selected purposely for the study. Two 
villages from each taluka were selected randomly, making 
a sample of four villages. Luna and Bamangam villages 
were selected from Padra Taluka, and Bhayali and Jaspur 
villages were selected from Vadodara taluka. A total of 
hundred drumstick farmers were selected randomly from 
these villages. The nearest regulated market in the area is 
located in Padra, therefore, Padra market was selected to 
study marketing subsystem of the drumstick. From this 
market, 30 Wholesalers and 30 Retailers involved in the 
trade of drumstick were selected randomly for studying 
various parameters of the physical distribution system of 
the drumstick. The primary data was collected through 
personal interview method on pretested semi-structured 
schedule. The marketing components were worked using 
following approaches
Producer Share in Consumer Rupee (PS): 

Where PP is net price received by the producer
RP is retail price (price paid by the consumer) 

Price Spread: It is the difference between the two prices, 
i.e., the price paid by the consumer and the price received 
by the producer. For e.g. P -P ,1 2

Where, P is price at one level or stage in the market, P  1 2

is price at another level 
Marketing efficiency- was calculated using Acharya's 
(Acharya and Agarwal, 2001) Modified measure of 
Marketing Efficiency (MME), which states

Where ME is Index of marketing efficiency, RP is the 
price paid by the consumer, MC is total marketing cost, 
MM is net marketing margin. 
RESULTS AND DISCUSSION
Distribution Channels

Following distribution channels were found existing 
in the marketing of drumstick in the study area:
1. Producers-Wholesalers in the Padra market- 

Retailers in Padra market-Consumers in Padra 
market.
This channel was most prominent in the study area. 
The produce was sold by the farmers to the 
Wholesalers in the regulated market of Padra. 

2. Producers-Organized Retailers- Consumers.
In this channel also, the produce was sold to the 
organized retailers which then reaches consumers 
through organized retail stores. The Organized 
retailers procure drumstick directly from farmers' 
field.  Around 8.50 per cent was sold through this 
market

3. Producers-Local Wholesaler cum Commission 
Agents-Wholesaler cum Commission Agents of 
distant market-Retailers of distant market- Consumer 
of the distant market. 

Most of the produce moves through this channel 
indicating that this channel was widely used for 
distribution of drumstick. This also indicates that the 
demand for drumstick is less in Gujarat due to which it is 
moved to distant markets with more demand. Under this 
channel too, the produce is sold by the farmer to 
Wholesalers Cum Commission Agents(outside APMC's) 
in Padra. They purchase drumsticks from farmers and 
then transport these drumsticks to the Wholesalers cum 
Commission Agents of distant markets i.e. the markets 
situated outside the region of Mumbai, Chennai, Howrah, 
Delhi etc. From these distant markets, the channels 
distribute further. Drumstick in these distant markets are 
purchased by retailers and from retailers, the product goes 
to the consumers. A part of the product is also purchased 
by the exporters and processors who add value to the 
product. The exported and the processed products reach 
consumers via distributors. 

Of the total drumstick arrival in the market, more than 
ninety percent was sold through Channel-I and III; though 
the proportion of the produce flowing through these two 
channels separately was not known Channel-III is 
relatively more important channel from the point of view 
of total produce handled, as drumstick consumption is 
less in Gujarat compared to Maharashtra or Southern 
states
Functionaries

The major functionaries involved in the distribution of 
drumstick in the local as well as distant market were 
Wholesalers and Retailers. A detailed description of the 
organization and activities of these two functionaries is 
given in the following sections for the local market. Study 
of Wholesalers cum commission agents and retailers in 
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distant markets was beyond the scope of present study due 
to the paucity of resources.
Wholesalers of Padra APMC Market
Organization

The wholesaler was found existing in Channel-I of 
drumstick distribution system. He is a middleman who 
takes the title of the produce and negotiates the sale of the 
produce he handles. He operates from the shop, which is 
provided by the market committee on rent basis in the 
market yard. Besides, the wholesaler's cum commission 
agents who operate outside Padra APMC (for Channel-
III) did not divulge any information about the trade
Purchase Pattern and Facilities Provided by the 
Market Committee of Padra APMC Market

Wholesalers purchased drumstick from growers 
because of easy availability. The average quantity of 
drumstick purchased per day by sample wholesaler was 
51.91q or 173 kg, at an average purchase price of 
`2832.00 per q (`28.32 per kg). The purchase by 
wholesalers was throughout the year, maximum during 
September-May, and declined during monsoon months 
(June- August).  Open auction method was reported to 
have been used by all wholesalers in the purchase of 
drumstick. It was found that 80 percent wholesalers 
determined prices on the basis of graded/ungraded 
produce. While, demand-supply forces and freshness of 
drumstick were adjudged as price determining factors by 
60 percent and 40 per cent wholesalers respectively.  The 
facilities provided by the market committee to 
wholesalers were campus, road, shop, water, weighing 
machine, security, and electricity.
Activities

The Activities performed by the wholesalers are 
briefly presented in Table 1 and are discussed in detail 
under the following heads.  
Grading

All the wholesalers in the sample were found grading 
drumstick. Ninety percent wholesalers told that they 
practiced grading because of ease in the sale while 70 
percent did the job for maintaining quality. The drumstick 
was graded on the bases of size (length and thickness). 
The whole lot is divided into two sub-lots i.e. small and 
thin, and long and thick and packed in gunny bags and 
box. Eighty-three percent wholesalers reported that they 
grade the drumstick on the basis of colour.  Dark green 
pods fetch higher prices in the market, relatively to light 
green pods. The grading charges were borne by 
wholesalers themselves. The average grading charges for 
drumstick were `3.82 per q. No wholesaler reported any 
problem in grading.
Packaging   

All respondent wholesalers in the sample were found 
packing drumsticks in gunny bags. The quantity packed 
per bag was 50 kg. The cost per package (gunny bag) was 
`22.50 per bag while the labour cost of packaging was 
`3.28 per bag, making the total cost of packaging as 
`25.78 per bag or `51.56 per q or `1.939 per kg. The 

reasons for using gunny bags for packaging were 
expressed as a convenience in handling (by 100 percent 
wholesalers), and further distribution.

Of the total respondents, the high cost of packaging 
material was indicated a problem in packaging by 50 
percent wholesalers while a shortage of labour and non-
availability of packaging material were the problems 
quoted by 60 percent respondents.
Storage

All the wholesalers reported having sold drumsticks 
without storing. Due to high demand in the distant market, 
the need for storage did not arise.
Transportation

All the respondents transported drumsticks through 
truck due to convenience. However, untimely and uneasy 
availability of means of transportation was indicated as a 
problem by 17 per cent of wholesalers.
Sales pattern

All the wholesalers in the sample sold drumsticks 
through negotiation method, the reason being the most 
prevailing common method. The price determination 
process in the market depended upon various factors.  The 
factors reported were freshness of produce (by 80 percent 
wholesalers), graded/ ungraded drumsticks (by 83 
percent wholesalers), prevailing market rate/ prices (by 
60 percent wholesalers) and forces of demand and supply 
(by 83 percent wholesalers). The average selling price of 
drumstick by wholesalers was `46.32 per kg for an 
average quantity sold of 155 kg per day.
Expenditures incurred by wholesalers

As provided in the bye-laws of the market committee, 
wholesalers pay a market fee of one percent of the value of 
the produce. They are also required to pay an annual 
license fee of `250 per year (for trade in cereals and 

Purchase pattern

a) Quantity of drumstick purchased per 
day (kg)

173

b) Average purchase price (` /q) 2832.00

c) Method of purchase Open auction
Grading
a) Cost of grading (` /q) 3.82
Packaging
a) Quantity packed per bag (kg) 50.00
b) Cost per bag/box (` ) 22.50
c) Cost of labour (` /bag) 3.28
d) Total cost of packaging (b+c) (` /bag) 25.78

e) Total cost of packaging (` /q) 51.56
Transportation (` /q) 18.75
Method of sale Negotiation
a) Average selling price (` /q) 4632
b) Average quantity sold/day (kg) 155.00

Table 1. Activities performed by sample wholesalers in 
Padra APMC market
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pulses, though they trade in vegetables too).Wholesalers 
also pay rent for the shop provided to them by the market 
committee. The rent varies according to the shop. Other 
items of expenses were electricity and water bills, paid 
monthly and salary/wages of the employees.
Income of the wholesalers

The main sources of income of wholesalers were 
absolute margin (i.e. the difference between the price paid 
and realized) and the commission charged for services 
rendered.  
Facilities provided to drumstick growers

Thirty percent wholesalers reported that they availed 
loan from banks, cooperatives, and other institutions to 
make an advance payment to drumstick growers.
Expectation of wholesalers from market committee

Among the major expectations of wholesalers from 
the market committee, important ones were place for rest 
and shelter in the market (expressed by 60 per cent 
wholesalers), expansion of space for operation and proper 
arrangement of water, reduction of license fee (expressed 
by 43 per cent wholesalers), improvement in electricity 
supply, sanitation (expressed by 70 per cent wholesalers 
each) and reduction in the rent of the shops (expressed by 
33 per cent wholesalers). Around 16 per cent wholesalers 
did not give any response in this regard.
Retailers of Padra Market 
Organization

The retailer is a middleman, found in distribution 
channels of produce, who sells the product to the 
consumer. The produce is purchased by him from 
wholesalers in the APMC market. Retailers function in 
the retail market or Market itself through their temporary 
shops. The retailers, however, have to obtain the license 
from the market committee of the local area. Usually, 
standard weights are used by the retailers.
Purchase pattern and facilities provided by the 
market committee

All the respondents (retailers) in the sample purchased 
drumstick from the Padra APMC market due to easy 
availability of drumstick (reported by 80 per cent 
retailers), and good quality (reported by 70 per cent 
retailers).

The trade practice adopted by all the retailers in the 
purchase of drumstick was a negotiation, the reason being 
a most prevalent method and the retailers believed that it 
helped them in building personal relations with the 
wholesalers. The drumsticks were purchased throughout 
the year.  The per day quantity of drumstick purchased by 
sample retailers (n=30) was 155 kg at an average purchase 
price of `4632 per quintal (`46.32 per kg). The criteria 
used by sample retailers for determining purchase price of 
drumstick were market demand (90 per cent retailers), 
size, freshness, and variety (all by 83 per cent retailers)

Regarding the facilities provided by the market 
committee to retailers, retailers' perceptions were found 
varying. Ninety percent retailers told that no facility was 
provided to them by market committee except easy and 

timely availability of drumstick.
Activities 

The Activities performed by the retailers are briefly 
presented in Table 2 and are discussed in detail under the 
following heads.  
Grading and bagging

Only 30 per cent of the retailers performed grading. 
They did it for convenience in selling. Those who did not a 
graded produce mentioned the reason behind not doing so 
as they purchased pre-graded produce from the 
wholesalers. Drumstick was graded by the retailers on the 
basis of size (90 per cent), variety (90 per cent), and 
freshness (80 per cent). Around 155 kg drumstick was 
purchased by sample retailers per day and graded. The 
grading was performed by the retailers themselves and in 
the market itself.  No retailer hired labour for this purpose. 
The average cost of grading was `0.98 per q. The cost of 
bagging to the retailer was ̀ 35.45 per q.

Transportation
All the sample retailers were found performing the 

activity of transportation of drumsticks from regulated 
market to local market or distant areas.  The average cost 
of transportation was ̀ 25.00 per q.
Sales pattern

Buyers of drumsticks from retailers were consumers. 
The average quantity sold per day by sample retailers was 
148 kg (95 per cent of total purchase of 155 kg per day) at 
an average selling price of `52.84 per kg. The remaining 
quantity was sold the next day or consumed by the 
retailer's family.

The price determination process depended upon 
various factors. These factors were freshness (83 per cent 
retailers), graded/ungraded drumstick (80 per cent 
retailers) and demand (93 per cent retailers).The trade 
practice generally observed in retailing of drumstick was 
a personal negotiation.

Purchase pattern
a) Quantity of drumstick purchased per 

day (kg)
155.00

b) Average purchase price (`/kg) 46.32

Grading
a) Cost of grading (`/q) 0.98
Packaging
a) Cost of packaging (`/q) 35.45
Transportation
a) Cost of transportation (`/q) 25.00

Sale pattern
a) Quantity sold per day (kg) 148.00
b) Average selling price (`/q) 52.84

Table 2. Activities performed by sample retailers in 
Padra APMC market
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Problems of Retailers and Expectations from Market 
Committee

Ninety percent retailers told that they had no problem 
while 10 per cent retailers faced problems of under-
weighment (40 per cent). The only expectation they had 
from the market committee was to let them avail the 
quality produce at reasonable prices (16.67 per cent 
retailers reported so).
Price Spread and Marketing Efficiency

The price spread and marketing efficiency were 
worked out for Channel-I and II only. Due to the paucity 
of resources, and the refusal of sharing of information by 
local Wholesalers cum Commission Agents (outside 
APMC), the price spread and marketing efficiency for 
Channel-III could not be worked out. 

Table 3 shows the price spread and marketing 
efficiency of Channel-I. It was observed that the average 
gross price received by the producer was `2832 per q, 
whereas net price received was `2711.11 per q.  Thus, 
marketing cost incurred by drumstick growers was 
`120.89 per q, on account of expenses such as cleaning, 
transportation, loading/unloading and bagging the 
produce. In the process, farmers incurred a loss (product 
damage) too. The highest expense by the farmer was on 
account of transportation (`30.15 per q), while damage 
worth `48.40 per q increased farmers' expenses 
substantially. If the damages could be controlled, the net 
price realization for the farmer would increase in 
Channel-I.

The total expenses incurred by wholesalers in 
Channel-I were `139.89 per q. Among the various 
expenses incurred by wholesalers, highest cost was 
bagging (36.85 per cent), followed by damage (25 
percent), and market fee (20.77 per cent). 

The total expenses incurred by retailers amounted to 
`142.63 per q. The major expenses at retailer's end were 
damage/spoilage/weight loss (56.08 per cent), bagging 
(24.85 per cent), and transportation (17.52 per cent). 

In total, the marketing cost and marketing margins 
amounted to `509.91 and `2170.02 per q, respectively. 
The price spread (marketing margins + marketing cost) 
thus was `2574.81 per q. Further, it was found that the 
producer's share in consumer's rupee in Channel-I was 
51.30 percent. The marketing efficiency index was 1.05.

Table 4 shows the price spread and marketing 
efficiency of Channel-II. It was observed that the average 
gross price received by the producer was `2785 per q, 
whereas net price received was `2718.76 per q. Thus, 
marketing cost incurred by drumstick growers was 
`66.24 q (less than Channel-I) as the damage in this 
channel was reduced considerably (as organized retailers 
procured drumstick mostly from the farmers' field) as 
compared to Channel-I.

The total expenses incurred by retailers amounted to 
`51.25 per q. The major expenses at retailer's level were 
of grading and transportation (2.44 and 97.56 per cent 
respectively).

Particulars Cost `/q

I. Producers Level

A. Price Received 2832.00

B. Expenses Incurred  

Cleaning 15.53

Transportation 30.15

Damage 48.40

loading/unloading 2.75

Commission 13.82

Bag/basket 10.24

Total Expenses 120.89

C. Net Price Received (A-B) 2711.11
(51.30)

II. Wholesalers Level

A. Purchase Price 2832.00

B. Expenses Incurred

Cleaning /Grading 3.82

Transportation 18.75

Damage 35.00

Weighing 1.70

Market fee 29.05

Bag 51.56

Total Expenses 139.89

C. Sale Price 4632.00

D. Wholesalers' Net Margin (C-B-A) 1660.11
(31.41)

III. Retailers Level

A. Purchase Price 4632.00

B. Expenses Incurred  

Cleaning /Grading/Packing 0.98

Transportation 25.00

Processing 0.00

Weighing 1.20

Damage/Spoilage/Weight loss 80.00

Market fee 0.00

Bag 35.45

Total Expenses 142.63

C. Retail Price/Consumer's Rupee 5284.54 
(100.00)

D.  Retailers' Net Margin (C-B-A) 509.91

IV. Total Marketing Cost 403.41

V. Total Marketing Margin 2170.02

VI. Price Spread (Marketing 
Costs+Margins)

2574.81

VII. Producers Share in Consumers ` 51.30

VIII. Index of Marketing Efficiency 1.05

Table 3. Price spread and marketing efficiency in 
Channel-I

Figures in parentheses indicate percentage to Consumer's Rupee.
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In total, the marketing cost and marketing margins 
amounted to `117.49 and `1386.75 per q, respectively. 
The price spread which includes total marketing cost and 
margins incurred ̀ 1504.24 per q.

Further, it was found that the producer's share in 
consumer's rupee was 64.37 per cent. The marketing 
efficiency index was 1.76, making this channel more 
efficient than Channel-I. Howsoever, purchase by 
retailers is not even throughout the year, and they 

Particulars Cost `/q

I. Producers Level

A. Price Received 2785.00

B. Expenses Incurred

Cleaning 15.53

Transportation 18.22

Damage 20.40

loading/unloading 1.85

Bag/basket 10.24

Total Expenses 66.24

C. Net Price Received  (A-B) 2718.76
(64.37)

II.  Retailers  Level

A. Purchase Price 2785.00

B. Expenses Incurred

Cleaning /Grading 1.25

Transportation 50.00

Total Expenses 51.25

C. Retail Price/Consumers Rupee 4223.00

D. Net Margin (C-B-A) 1386.75
(32.84)

III. Total Marketing Cost 117.49
(2.79)

IV. Total Marketing Margin 1386.75

V. Price Spread (Marketing Costs+Margins) 1504.24

VI. Producers Share in Consumers Rupee 65.95

VII. Index of Marketing Efficiency 1.76

Table 4. Price spread and marketing efficiency in 
Channel II

Figures in parentheses indicate percentage to Consumer's Rupee.

purchase in less quantity, due to which farmers have to 
move the product through Channel-I or III..
CONCLUSIONS

The drumsticks are sold in loose in the local market 
just like any other vegetables. Due to mishandling, the 
losses are more at both wholesalers' and retailers' level. 
Careful handling can help save value, decrease margins, 
and incur high profits to farmers, wholesalers, and 
retailers as well. Furthermore, as the consumption of pods 
in Gujarat is less as compared to South India, and 
Maharashtra, the APMC may work with the local bodies 
like Ministry of health, Agricultural Universities etc to 
increase the awareness of the product and expand local 
market. 

The lack of technical know-how about processing was 
reported by many farmers who wished to process the pods 
and sell powder in the market. The farmers in the region 
must be given the technical training on the processing of 
drumstick.  Along with this, given the nutritional richness 
of the crop and high profitability, there is a need to create 
awareness about the crop among farming community so 
that the area under the same may be expanded in coming 
years in Gujarat. Extension services like awareness 
programs, field demonstrations, etc could play a vital role 
in expanding drumstick commodity system.
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ABSTRACT
The present empirical investigation district Mandi has been selected purposely from the rural areas of Himachal Pradesh. A sample 
of 300 households scattered over 12 villages in all selected development blocks of district Mandi has been selected randomly. The 
required information has been collected with the help of pre-tested scheduled from the sample households during the period 2013-
14. The percentage share of non-agricultural income to the total income shows an increasing tendency with an increase in the size of 
holdings. It occurred mainly due to the well developed and fertile agricultural land which contribute to the total household's income 
of the large farmer, whereas, the households falling on the smaller size of holdings due to the uneconomic size of holdings, meager 
household income, higher dependency ratio and higher burden of the debt repayment, generally supplement their meager 
household income mainly by way of wage work and other source of income.
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INTRODUCTION
Development means an increase not only in income, 

production, and productivity but also a reduction in 
inequalities of income and assets distribution and the 
level of unemployment. Judged in these terms, the growth 
of an economy must be positively associated with the 
well-being of its people. As such mere growth in the 
average gross national product cannot be a reliable 
indicator of economic well-being especially for the 
developing countries. Most of the underdeveloped 
countries show market greater relative inequality than the 
developed countries (Chenery et al., 1974).  Whereas the 
developed countries are evenly distributed between the 
categories of low and moderate inequality, the average 
income share for the lowest 40 percent in all 
underdeveloped countries as a group amounts to above 
12.5 percent,  but there is considerable variation even 
around this average. Since the middle of the present 
century, the theoretical and empirical explanations in 
development studies have focused attention on the 
distribution aspects of economic growth. It is now well 

recognized that development requires sweeping reforms 
designed to bring about an open society based on equality 
of opportunity, balanced regional and rural growth and 
generally a more equitable distribution of income and 
wealth (Kurien, 1978). India is predominantly 
agricultural based developing rural economy. Like other 
developing countries it is also characterized by absolute 
as well as relative inequalities of wealth and income 
distribution. As mentioned in the preceding section, 
income inequalities first increase and then decrease in the 
process of development. India, as a developing economy, 
is characterized by relative as well as absolute inequality 
in the distributional pattern of the wealth and income. But 
the purely relative approach, measuring changes in 
distributional conditions tells us little about the extent of 
poverty and deprivation. The alternative approach of 
absolute poverty places greater emphasis on absolute 
income levels of the poor considers whether the levels of 
living of the poor have improved over time (Chopra, 
1984).

The major source of income inequality in India is the 
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skewed distribution of assets and income further widen 
the assets inequality. In the rural areas, the land is the main 
productive assets and inequality in the distribution of land 
is followed by inequality in the unequal access to the 
decision-making process, Institutional facilities and 
development activities of the government. Therefore, 
distribution of land is an important factor affecting the 
distribution of income among rural population (Bhatt, 
1993).
OBJECTIVES

The present study has been undertaken with a view to 
achieving the following objectives:

i) to study the socio-economic profile of sample 
households, and 

ii) to analysis the income pattern of sample 
households.

METHODOLOGY
Sampling

For the empirical investigation, district Mandi has 
been selected purposely. The required information has 
been collected from 300 sample households of twelve 
villages selected randomly from two development blocks 
of the district.
Nature of Data Collected

With the help of pre-tested schedule information 
pertaining to age and sex wise family composition, 
educational status, occupational as well as the value of the 
household assets including both productive assets and 
household durables) has been recorded from all the 
sample households, as it exists at the time of the survey.
RESULTS AND DISCUSSION

This analysis is important because it brings out the 
different facet of the nature of economic activities as well 
as the level of living. Population in any area plays an 
important role in affecting the income and consumption 
level and thereby the living standard. In the present 
empirical study, there are 300 sample households 
consisting of 778 males, 718 females and 622 children. 
Out of the total 300 households, 181 households fall in the 
category of marginal size of holding having land less than 

one hectare, 88 households fall into the category of small 
size of holdings having land between 1 to 2 hectares, 19 
households are of the medium size of holding having land 
2 to 4 hectares and the remaining 12 households fall in the 
category of large size of holdings having land more than 4 
hectares.
Average Family Size, Percentage of Labour Force and 
Percentage of Dependents

The average size of family, the percentage of labour 
force and the percentage of dependents have been 
presented in Table 1. The average size of the family is the 
highest on the small holdings (7.14) as compared to 7.13, 
6.84 and 5.83 on the marginal, medium and large size of 
holding groups respectively. Among all the holding 
groups together the average size of the family came out 
7.06 as compared to the average size of the family of 
Mandi district (4.56 according to 2011 census) and 
Himachal Pradesh as a whole (4.63 percent). 

The average size of the family is the highest on the 
small and marginal holding groups mainly due to the 
prevalence of the joint family system, whereas, in case of 
medium and large holding groups they have adopted the 
nuclear family system. The percentage of Labour force 
has been worked out 47.67, 50.32, 53.08 and 60.00 
percent on the marginal, small, medium and large size of 
holdings respectively. The percentage of labour force 
among all the holding groups together came out to 49.20. 
Pattern of Household Income

This section deals with the pattern and extent of 
inequalities in the distribution of household income 
among the sample households of district Mandi.
Pattern of Household Agricultural Income

In the rural area of Himachal Pradesh agricultural, 
horticultural, animal husbandry and cottage industries are 
the major sources of household income. The Percentage 
share of household agricultural income earned from 
different agricultural activities has been presented in 
Table 2. 

This table clearly reveals that the percentage share of 
income earned from farm production to the total 

Particulars Marginal 
household

Small 
household

Medium 
household

Large 
household

Total 
holding

Total household (No.) 181 88 19 12 300

Total family members (No.) 1290 628 130 70 2118
Average size of family 7.13 7.14 6.84 5.83 7.06
Percentage of labour force 47.67 50.32 53.08 60.00 49.20
Percentage of dependents 49.46 47.13 46.15 38.57 43.20
Consumer units (No.) 1488.7 660.1 136.6 73.5 2358.9

Literacy percentage 
Male 88.65 90.58 92.96 94.87 89.70

Female 84.25 85.95 90.00 96.77 85.50
Total 86.59 88.38 92.31 95.71 87.77

Table 1. Average family sizes, percentage of family labour force, percentage of dependents, number of consumer units 
and literacy percentage of the sample household
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agricultural income has been worked out 41.22, 52.27, 
58.05, and 67.99 percent on the marginal, small, medium 
and large size of holdings respectively. Among all the 
holdings together this percentage came out 51.49. The 
percentage share of income earned from field crops shows 
an increasing tendency with an increase in the size of 
holdings mainly due to the reason that smaller holding 
groups have an uneconomic size of holdings which is 
generally steep, gradient, dry and stony. Even by putting 
maximum land under field crops, the productivity is very 
less, whereas, the larger holding groups have utilized their 
maximum land under field crops and commercial crops.

The percentage share of income earned from livestock 
to the total agricultural income is the highest on the 
marginal size of holdings i.e. 57.68 percent and decrease 
with an increase in the size of holdings. It happened 
mainly due to the reason that smaller farmers have 

received milch cattle under Integrated Rural 
Development Programmes (IRDP).  Among all the 
holding groups together, this percentage came out 46.90. 
The percentage share of income earned from other 
sources (i.e. orchards, poultry, fishing and looking after 
crops) to the total agricultural income has been worked 
out 1.10, 1.49, 2.19 and 2.50 percent on the marginal, 
small, medium and large size of holdings respectively. 
Among all the holdings together this percentage came out 
1.61.
Pattern of Household Non-Agricultural Income

The pattern of income from household non-
agricultural activities has been presented in Table 3. This 
table clearly shows that the percentage share of income 
earned from services to the total household non-
agricultural income has been worked out 33.54, 40.34, 
46.11, and 49.96 percent on the marginal, small, medium 

Source of Income Marginal 
household

Small 
household

Medium 
household

Large 
household

All holdings

Farm income 4726.06
(41.22)

12618.37
(52.27)

30285.09
(58.05)

45277.78
(67.99)

10281.94
(51.49)

Income from livestock 6613.72
(57.68)

11160.04
(46.23)

20745.61
(39.76)

19652.78
(29.51)

9363.89
(46.90)

*Other income 126.61
(1.10)

360.80
(1.49)

1140.35
(2.19)

1666.67
(2.50)

321.11
(1.61)

Total income 
(4= 1+2+3)

11466
(100.00)

24139
(100.00)

52171
(100.00)

66597
(100.00)

19967
(100.00)

Table 2. Pattern of agricultural income among the sample household
(Value in `)

Figures in parentheses denote percentages for the column total.
*Other includes agricultural income from poultry, looking after crops, grass, etc.

Source of income Marginal 
household

Small 
household

Medium 
household

Large 
household

All holdings

Service 4258.75
(33.54)

11477.27
(40.34)

30350.88
(46.11)

43055.56
(49.96)

9580.56
(40.56)

Business 2205.34
(17.37)

5260.42
(18.49)

14210.53
(21.59)

22708.33
(26.35)

4681.94
(19.82)

Household industries 1977.44
(15.58)

2888.26
(10.15)

4385.96
(6.66)

2361.11
(2.74)

2412.5
(10.21)

Wage work 2898.71
(22.83)

5198.86
(18.27)

6578.95
(10.00)

2847.22
(3.30)

3804.44
(16.11)

Pension 117.4
(0.92)

378.79
(1.33)

1228.07
(1.87)

2638.89
(3.06)

365.28
(1.55)

Sales of assets 1111.88
(8.76)

2888.26
(10.15)

7921.05
(12.04)

10902.78
(12.65)

2455.83
(10.40)

*Other income 126.61
(1.00)

360.8
(1.27)

1140.35
(1.73)

1666.67
(1.93)

321.11
(1.36)

Total non-agricultural income 12696.13
(100.00)

28452.66
(100.00)

65815.79
(100.00)

86180.56
(100.00)

23621.66
(100.00)

Table 3. Pattern of household non-agricultural income among the sample household
(Value in `)

Figure in parenthesis denotes percentages to the column total.
*Includes income from hired-out accommodation, religious work.
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and large size of holdings respectively. The percentage 
share of household income from services shows an 
increasing trend with an increase in the size of holdings 
mainly due to the higher literacy percentage and sound 
and regular sources of household income among the large 
size holding groups. 

The percentage share of income earned from business 
activities to the total household non-farm income is the 
lowest on the marginal size of holdings (17.37 percent) 
and shows an increasing trend with an increase in the size 
of holdings. It happened mainly due to the reason that 
large farmers can afford to make investment on business 
activities due to their sound and regular sources of 
income, whereas, contrary to it, most of the households, 
falling on the smaller holding groups especially marginal 
holding group due to high illiteracy percentage and 
meagre household income cannot afford to take risk to 
start their own business by taking loans under 
Government Programmes which are generally advanced 
against the security of their land or houses. The 
percentage share of income earned from household 
industries is the highest on the marginal size of holdings 
(15.58 percent) and shows a decreasing trend with an 
increase in the size of holdings mainly on account of the 
fact that the households falling on the smaller holding 
groups have received loans on subsidized rates and 
training as well as the instruments (especially for weaving 
and spinning industries) under Anti-Poverty Programmes 
in order to supplement their meager household income. 
The percentage share of income derived from wage work 
to the total non-agricultural income is the highest on the 
marginal size of holdings (22.83 percent), as compared to 
small (18.27 percent), medium (10.00 percent) and large 
size of holdings (3.30 percent). Among all the holding 
groups together this percentage came out to be 16.11. The 
percentage share of income earned from wage work 
shows a decreasing trend with an increase in the size of 
holdings. It happened mainly due to the reason that 
smaller holding groups because of their uneconomic size 
of holdings, lack of gainful employment opportunities on 
their own fields, high illiteracy percentage, higher 
dependency ratios, meagre household income, high 
burden of debt repayment, etc., cannot afford to remain 
unemployed even during the peak agricultural seasons 
and offer themselves for wage work, irrespective to the 
nature of work as well as wage rate paid to them. Whereas, 
the households falling on the larger holding groups due to 
higher literacy, regular and sound sources of income, 
availability of regular gainful employment on their own 
farms do not prefer to work on a wage basis. Most of the 
better-off families consider wage work below status and 
they are willing to get white collar jobs, whereas, 
households falling on smaller holding groups cannot 
afford to remain unemployed. Hence, they lay their hands 
on any type of work.  The percentage share of income 
from pension to the total income from non-agricultural 
activities shows an increasing trend with an increase in the 

size of holdings mainly due to high literacy percentage 
among the large size of farmers. The percentage share of 
income from the sale of assets has been worked out 8.76, 
10.15, 12.04, and 12.65 percent on the marginal, small, 
medium and large size of holdings respectively, which 
also indicates an increasing trend with an increase in the 
size of holdings. Among all the holding groups together 
this percentage value came out 10.40. The percentage 
share of income earned from other sources (hired-out 
accommodation, religious work, etc.) has been worked 
out 1.00, 1.27, 1.73 and 1.93 percent on the marginal, 
small, medium and large size of holdings respectively. 
Among all the holding groups together this percentage 
came out 1.36.
Pattern of Household Total Income

The pattern of household total income (income from 
agricultural and non-agricultural sources) has been 
presented in Table 4. This table clearly reveals that the 
percentage share of income earned from farm production 
to the total household income has been worked out 19.56, 
23.99, 25.67, and 29.64 percent on the marginal, small, 
medium and large size of holdings respectively. Among 
all the holdings together this percentage came out 23.59. 

The percentage share of household income earned 
from crop production shows an increasing trend with an 
increase in the size of holdings mainly due to the reason 
that households falling on the medium and large size of 
holding groups make intensive use of their land which is 
more fertile, irrigated and there is maximum utilization of 
land for field crops. Whereas, the smaller size of holding 
groups due to the uneconomic size of holdings which has 
generally steep slopes, stone and thick surface covered by 
bushes cannot produce food grains even to meet out their 
domestic needs. The percentage share of income earned 
from livestock to the total household income is the highest 
on the marginal size of holdings (27.37 percent) and 
shows a decreasing trend with an increase in the size of 
holdings respectively. It happened mainly on account of 
the financial assistance and skill formation provided 
under the Anti-Poverty Programmes as well as to 
supplement the meagre household income of the sample 
households falling on smaller holding groups. Most of the 
households falling on the marginal and small size of 
holdings are provided with financial assistance, skill 
formation and instruments mainly for the expansion of 
their traditional cottage industries (i.e. mainly weaving 
and spinning industries) with a view to raising their 
household income. Whereas, the households falling 
having larger holdings have established their traditional 
industries by utilizing their own sources in the area. The 
percentage share of income earned from wage work to the 
total household income is highest on the marginal size of 
holdings (12.00 percent) and shows a decreasing trend 
with an increase in the size of holdings. It happened 
mainly due to the reason that households falling in the 
smaller size of holdings have an uneconomic size of 
holdings, meagre household farm income, lack of gainful 
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Sr. No. Source of income Marginal 
household

Small 
household

Medium 
household

Large 
household

All holdings

A Agricultural income

i Farm income 4726.06
(19.56)

12618.37
(23.99)

30285.09
(25.67)

45277.78
(29.64)

10281.94
(23.59)

ii Income from livestock 6613.72
(27.37)

11160.04
(21.22)

20745.61
(17.58)

19652.78
(12.86)

9363.89
(21.48)

iii
*Other income 126.61

(0.52)
360.80
(0.69)

1140.35
(0.97)

1666.67
(1.09)

321.11
(0.74)

Sub Total Income (i +ii+iii) 11466
(47.46)

24139
(45.90)

52171
(44.22)

66597
(43.59)

19967
(45.81)

B Non-agricultural income

i Service 4258.75
(0.52)

11477.27
(0.69)

30350.88
(0.97)

43055.56
(1.09)

9580.56
(0.74)

ii Business 2205.34
(9.13)

5260.42
(10.00)

14210.53
(12.04)

22708.33
(14.86)

4681.94
(10.74)

iii Household Industries 1977.44
(8.18)

2888.26
(5.49)

4385.96
(3.72)

2361.11
(1.55)

2412.50
(5.53)

iv Wage work 2898.71
(12.00)

5198.86
(9.89)

6578.95
(5.58)

2847.22
(1.86)

3804.44
(8.73)

v Pension 117.40
(0.49)

378.79
(0.72)

1228.07
(1.04)

2638.89
(1.73)

365.28
(0.84)

vi Sales of assets 1111.88
(4.60)

2888.26
(5.49)

7921.05
(6.71)

10902.78
(7.14)

2455.83
(5.63)

vii
**Other income 126.61

(0.52)
360.80
(0.69)

1140.35
(0.97)

1666.67
(1.09)

321.11
(0.74)

Total non-agricultural income
( i + ii + iii + iv + v + vi + vii )

23621.66
54.19

Grand total (A+B)

12696.13
52.54

28452.66
54.10

65815.79
55.78

86180.56
56.41

24162.52
100.00

52591.87
100.00

117986.84
100.00

152777.79
100.00

43588.60
100.00

Table 4.  Pattern of total household income among the sample household
(Value in `)

Figures in parentheses denote percentages for the column.
*Others include income from poultry, looking after crops, grass, etc.
**Others include income from hired-out accommodation, religious work, etc.

employment opportunities on their own fields, high 
illiteracy percentage, higher dependency ratio, and 
therefore, cannot afford to remain unemployed during the 
peak agricultural seasons. They prefer to go for wage 
work, irrespective of the nature of work as well as the 
wage rate paid to them. Whereas, the households falling 
on the large size of holding groups due to higher literacy 
percentage, regular and sound sources of income and 
availability of regular gainful employment on their own 
fields do not prefer to work on a wage basis. Most of the 
better-off families consider wage work below status and 
they prefer the white collar jobs. The percentage share of 
income from pension has been worked out 0.49, 0.72, 
1.04, and 1.73 percent on the marginal, small, medium 
and large size of holdings respectively. Among all the 
holding groups together this percentage came out 0.84. 
The percentage share of income earned from sales of 
assets has been worked out 4.60, 5.49, 6.71 and 7.14 
percent on the marginal, small, medium and large size of 
holdings respectively. This shows an increasing trend 

with an increase in the size of holdings. Among all the 
holdings together this percentage came out 5.63. The 
percentage share of income earned from other non-
agricultural activities (hired-out accommodation, 
religious work etc.) has been worked out 0.52, 0.69, 0.97 
and 1.09 percent on the marginal, small, medium and 
large size of holdings respectively. Among all the holding 
groups together this percentage came out 0.74. The 
percentage share of income earned from non-agricultural 
activities to the total income came out 52.54, 54.10, 
55.78, and 56.41 percent on the marginal, small, medium 
and large size of holdings respectively. Among all the 
holding groups together this percentage came out to be 
54.19. It occurred mainly due to the well developed and 
fertile agricultural land which contributes to the total 
household's income of the large farmers, whereas the 
households falling on the smaller size of holdings earned 
less income from other sources due to the uneconomic 
size of holdings, meager household income, higher 
dependency ratio and higher burden of the debt 
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repayment.
CONCLUSIONS AND SUGGESTIONS FOR 
IMPROVEMENT

It can be concluded from the present empirical study 
that there exists a lot of disparities in the distribution of 
household income among the sample households falling 
on the different holding groups, which resulted in wide 
variations in the levels of living of the rural sample 
households. The better-off households are engaged in 
gainful activities on their own farms, whereas, the worst-
off households are suffering from involuntary 
unemployment and underemployment, the magnitude of 
which is very high on the marginal size of holdings and 
shows a decreasing tendency with an increase in the size 
of holding. Therefore, in order to reduce the disparities in 
the distribution of household income between the rich and 
poor as well as to raise the levels of living of the poor 
households through increased availability of productive 
assets, skill formation and gainful employment 
opportunities, the planning strategy for rural development 
should be judicious mix of beneficiary oriented 
programmes, human resource development and 
infrastructure development. The emphasis should be 
placed on the minor irrigation, soil and water 

conservation, co-operation, rural roads and reforms in the 
infrastructure sector; drinking water supply, general 
education, technical education and health in the social 
service sector; horticulture, animal husbandry, dairy 
development, fisheries and forestry in the agricultural 
sector and small village and cottage industries in the 
industrial sector. Therefore, in order to raise the level of 
living as well as to reduce the gap between the rich and 
poor, the planners, policy maker and administrators 
should implement the poverty alleviation programmes 
more effectively in the area in such a way so that most of 
the poor be benefited the most and the least poor be 
benefited the least.
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ABSTRACT
Poverty is more visible and widespread in the developing countries of the world like India. The National Rural Employment 
Guarantee Scheme (NREGS) is a flagship poverty alleviation programme of the Government of India, which seeks to guarantee at 
least 100 days of employment every year to the rural poor or enhance livelihood security by 100 days of employment a year to one 
member of every rural unemployed family. In this paper, an attempt is made to measure the extent of poverty among the MGNREGA 
beneficiaries in the economy Mandi district of Himachal Pradesh. This study shows that there is poverty prevalent among 
MGNREGA beneficiaries in the study area. The influence of MGNREGA on the marginal holdings seems to be less effective. In 
addition, the influence of MGNREGA on poverty reduction also seems to be not much effective in all categories of land holdings as 
the MGNREGA could reduce the percentage of poor to an extent of 2.75 percent only. 
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INTRODUCTION  
Poverty is more visible and widespread in the 

developing countries of the world like India. The 
government of India has undertaken a number of 
programmes to reduce the poverty in rural areas. 
MGNREGA is one of the efforts in the country. The 
National Rural Employment Guarantee Scheme 
(NREGS) is a flagship poverty alleviation programme of 
the Government of India, which seeks to guarantee at least 
100 days of employment every year to the rural poor or 
enhance livelihood security by 100 days of employment a 
year to one member of every rural unemployed family 
(Sontakki & Ahire, 2011). 

A major issue that attracts the attention of any 
development strategy is poverty. A household survey in 
the rural areas of Himachal Pradesh conducted by the 
Department of Rural Development of Himachal Pradesh 
assesses the number of rural families living below poverty 
line in Himachal Pradesh was 282370 (23.87 percent). 
The highest percentage (54.15 percent) of families was 

living below poverty line in rural areas of Chamba 
district, 16.24 percent of rural families in rural areas of 
district Kullu and in Mandi district 20.06 percent rural 
households were living below poverty line (Government 
of Himachal Pradesh, 2013).

th According to the 66  round of National Sample 
Survey Organization (July 2009-June 2010), the average 
monthly per capita consumption expenditure on food and 
non-food items for the rural areas of Himachal Pradesh 
was `659.87 and `705.47 respectively. Whereas, the 
average monthly per capita consumption expenditure on 
both the food and non-food items for the rural areas of 
Himachal Pradesh was `1365.34 (Government of 
Himachal Pradesh, 2013).

The Mahatma Gandhi National Rural Employment 
Guarantee Act was notified by the Government of India in 

ndSeptember 2005 and was made effective w.e.f. 2  
stFebruary 2006. In the 1  Phase, the Mahatma Gandhi 

National Rural Employment Guarantee Scheme 
(MGNREGA) was introduced in District Chamba and 
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nd Sirmaur on 2 February 2006. In second phase 
MGNREGA was started in District Kangra and Mandi 
w.e.f. 1-4-2007. In the third phase w.e.f. 1-4-2008, it 
covered all the remaining 8 district of the State. During 
the year 2014-15 Central share amount to ̀ 28,569.29 lakh 
and State share amounting to `3,163.57 lakh have been 
credited in the State Employment Guarantee Fund 
Account. The total availability of funds with the Districts 
is `33,770.58 lakh is available in the State Employment 
Guarantee Fund account against which the funds 
amounting to `31,533.94 lakh have been utilized and 
132.68 lakh man-days have been generated by providing 
employment to 3,82,250 households (Government of 
Himachal Pradesh, 2015).

Keeping this in view, this study proposed to measure 
poverty among MGNREGA'S beneficiaries in Mandi 
district of Himachal Pradesh where poverty is still 
abysmal in many regions. People are under nutrition, poor 
in clothing and shelter. Unemployment is still increasing 
because educated and skilled individuals are not getting 
work. The situation is particularly worse in villages 
because a large segment of society owns minimum 
resources of land, water etc. Small farmers, the marginal 
farmer, agricultural labourers or persons owing 
unirrigated land which keep them in the vicious circle of 
poverty.
LITERATURE REVIEW

A general review of literature of the period shows that 
the researchers were very much interested in eradicating 
the poverty over the years. A number of studies revealed 
that the extent of poverty is higher in rural areas than in 
urban areas. A study by Bardhan (1970) estimated that 38 
percent during 1960-61 and 54 percent of the rural 
population was below the poverty line during 1968-69. 
Ojha (1970) findings revealed that 51.8 percent of the 
rural population was below the poverty line during 1960-
63 at calorie norm of 2250 per capita per day. 

Thakur (1985) concluded that on the basis of the 
value of poverty index the percentage of poor has been 
worked out 71.06, 50.65 and 26.34 percent on the 
marginal, small and medium size of holdings 
respectively. According to the Planning Commission of 
India, the extent of poverty in rural India was 28.2 percent 
during 1989-90. Dev & Mahajan (2003) observed that 
employment growth recorded a drastic decline 1993-94 to 
1999-2000 as compared to the period of 1983-84 to 1993-
94. In sum, it has been concluded that the extent of 
poverty and unemployment is higher in rural areas than in 
urban areas. 
OBJECTIVES 

The present study has been undertaken to 
achieve the following objectives:

(i) to study the socio-economic profile of 
beneficiaries sample households by size class of holdings 
and

(ii) to examine as to what extent have this 
programme succeeded in lifting the poor above the 

poverty line among the sample households in the Mandi 
district of Himachal Pradesh. 
Data Source and Methodology

In the present study, Mandi district has been selected 
purposively for conducting the present empirical 
verification on the impact of NREGA, mainly due to the 
reason that NREGA was started in Mandi district in 

stPhase-II (1  April 2007) as well as this district represent 
diverse agro-climatic conditions and the physical and 
financial performance of NREGA are moderate and close 
to the state average. The study is based on primary data. 
The required primary data have been collected with the 
help of pre-tested schedule from 300 sample households 
of 18 villages during 2007-08 and 2010-11selected 
randomly from the two development blocks of the district, 
with the help of pre-tested schedule information, 
pertaining to age and sex-wise family composition, 
educational status, consumer units as well as the data 
regarding income and consumption have been recorded 
from all the sample households used in the survey. The pre 
and post assistants comparison method has been adopting 
to examine as to what extent has this programme 
succeeded in lifting the poor above the poverty line. The 
poverty line has been determined on the basis of the value 
of minimum nutrients requirement norms defined by the 
Government of India, Planning Commission and Indian 
Council of Medical Research, i.e. 2400 calories per 
person per day for the rural areas and 2100 calories per 
person per day for urban areas (Government of India, 
1978-83). The total number of male, female and children 
of varying age has been converted into, 'standard' 
consumption unit's or 'adult man value' by applying the 
scale of co-efficient suggested by the Indian Council of 
Medical Research e.g. a family consisting of father, 
mother and three children aged 10, 8 and 6 years has an 
'adult man value' of consumption units of 3.9 
(1.0+0.8+0.8+0.7+0.6) (Gopalan et al., 1980).

Keeping in view of hilly topography and extreme 
climatic variations in the economy of the region, 
minimum food requirements are 'necessary' but not 
'sufficient' for the survival of mankind. Therefore, in 
order to work out the value of 'poverty line' allowances 
have also been made to the minimum non-food 
requirements by working out the ratios of the total non-
food expenditure to the total food expenditure for each 
holding group (Sastry&Suryanarayana, 1981).
RESULTS AND DISCUSSION
Socio-Economic Characteristics of the Sample 
Household

In the present empirical study, there are 300 sample 
households and it consists 1464 males, females and 
children. Out of the total 300 sample households, 180 
households fall in the category of marginal farmers having 
to land area less than one hectare, 80 households fall in the 
category of small farmers having land 1-2 hectares and the 
remaining 40 households fall in the category of medium 
farmers having land area 2-4 hectares (Table 1).
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The average size of the family has been worked out 
4.66, 4.95 and 5.75 on the marginal, small and medium 
size of holdings respectively. The average size of family 
among all the sample households together came out 4.88 
as compared to the average size of family at the State level 
as a whole was estimated to be 4.97 according to 2001 
census and 4.60 according to 2011 census, while the 
average family size in Mandi District is 4.50 according to 
2011 census (Government of Himachal Pradesh, 2003). 
Thus, as the farm size increases the average size of the 
family also increases. It happened due to the prevalence of 
joint family system among the larger holding groups. Due 
to the difference in the efficiency of male, female, 
children and old person standard man-days have been 
worked out in the present study by attaching the 'proper 
coefficient of efficiency' the standard, man-days have 
been worked out 605.2, 279.2 and 158.2 on the marginal, 
small and medium size of holdings respectively. Among 
all the land holdings together the standard man-days came 
out to be 1042.7. Literacy percentage is the lowest on the 
marginal size of holdings and shows an increasing 
tendency with an increase in the size of holdings.

 The percentage of dependents is the highest on the 
small size of holdings group (33.59 percent) as compared 
to the other class of holdings, followed by the medium 
size of holdings group (30.00 percent) and marginal 
holdings (29.83 percent). Among all the holding groups 
together the percentage of dependents came out 30.88. 
Thus, the percentage comparison of labour force shows a 
decreasing tendency with an increase in the size of 
holdings whereas, contrary to it, the percentage of 
dependants shows an increasing tendency with minor 
fluctuation an increase in the size of holdings. 
The Dimension of Absolute Poverty-Normative 
Approach: The dimension of rural poverty in the 
economy of Mandi district of Himachal Pradesh has been 
worked out with the help of normative approach. The 
difference in terms of quantity between the calorie 
requirements and the actual consumption for each 
expenditure group will represent the nutritional 
deficiency. A sum of the food (Providing minimum 
calorie requirements) and non-food items (fuel, light, 
clothing, footwear, health, education, fairs, and festivals 
etc.) has been acting as an index of poverty in absolute 

Particulars Among the sample households

Marginal 

holdings

Small 

holdings

Medium 

holdings

All 

holdings

Total number of sample household 180 80 40 300

Total number of family members 838 396 230 1464

Average size of family 4.66 4.95 5.75 4.88

Percentage of family workforce

Male 301

(67.8)

130

(64.68)

80

(71.42)

511

(67.5)

Female 287

(72.84)

133

(68.2)

81

(68.64)

501

(70.86)

Total 588

(70.17)

263

(66.41)

161

(70.00)

1012

(69.12)

Percentage of dependents 250

(29.83)

133

(33.59)

69

(30.00)

452

(30.88)

(No.) Consumer units 721.5 340.4 195.7 1257.6

Literacy percentage

Male 374

(83.30)

176

(85.02)

100

(88.50)

650

(84.53)

Female 312

(80.21)

155

(82.01)

98

(83.76)

565

(81.29)

Total 686

(81.86)

331

(83.58)

198 

(86.09)

1215 

(82.99)

Table 1. Socio-economic characteristics of the sample households

Figures in parentheses indicate percentages.
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terms. The pattern of consumption expenditure on food-
items before and after the implementation of MGNREGA 
among the sample households shows a decreasing 
tendency with an increase in the size of holdings. Among 
all the holding groups together the percentage share of 
expenditure on food- items came out 63.19 percent before 
and 62.19 percent after the implementation of 
MGNREGA. Contrary to it the expenditure on non-food 
items to the total consumption expenditure among all the 
holdings together this percentage expenditure came out 
36.81 percent before and 37.81 percent after the 
implementation of MGNREGA. The percentage 
expenditure on non-food items to the total household 
consumption expenditure shows an increasing tendency 
with an increase in the size of holdings. Thus, the 
empirical results of the present study have supported the 
'Engels law of consumption' that as the income increases, 
the percentage expenditure on food-items decreases and 
the percentage expenditure on non-food items increases 
(Bannock et al., 1985).
Value of Poverty Index and the Extent of Poverty: A 
Nutrition Approach

The value of average daily diet composition as has 
been suggested by the Indian Council of Medical 
Research, which provides 2400 calories per consumer 
unit per day has been adopted for determining the value of 
poverty line in the present study. The quantities of food- 
items consumed by each household during the month 
preceding the survey, has been divided by the number of 
'consumer units' in order to arrive at the per consumer unit 
per month consumption of food- items. The value of the 
per capita per month consumption basket has been 
calculated by multiplying the quantities of different food- 
items by their respective prices prevailing in the sample 
area during the period of investigation. The value of per 
capita per month minimum food-items to meet out the 
minimum calorie requirements (2400 calories) before the 
implementation of MGNREGA has been worked out 
`597.21 at 2007-08 local prices prevailing in the study 
area. The per consumer unit per month actual 
consumption expenditure on food- items have been 
worked out `641.29, 829.49 and 927.27 among the 
marginal, small and medium holdings respectively. 
Among all the households together the value of per 
consumer unit per month consumption expenditure on 
food- items came out `729.60, whereas the value of per 
consumer unit per month food- items to meet out the 

minimum calories requirements (2400 calories) after the 
implementation of MGNREGA has been worked out 
`809.85 at 2010-11 local prices prevailing in the study 
area. The per consumer unit per month actual 
consumption expenditure on food- items have been 
worked out `935.65, 1231.10 and 1375.18  among the 
marginal, small and medium holdings respectively. 
Among all the households together the value of per 
consumer unit per month consumption expenditure on 
food- items came out ̀ 1073.40.

By adopting `597.21 as the value of poverty line the 
percentage of poor among the marginal, small and 
medium holdings has been worked out 54.93, 51.31 and 
20.00 percent. Whereas, the overall percentage of poor 
among all the households together came out 48.49 percent 
before the implementation of MGNREGA. By adopting 
`809.85 as the value of poverty line after the 
implementation of MGNREGA, the percentage of poor 
among the marginal, small and medium size of holdings 
has been worked out 51.16, 48.34 and 18.49 percent. The 
overall percentage of poor among all the households 
together came out 45.31 percent after the implementation 
of MGNREGA. The perusal of Tables 2 clearly reveals 
that the percentage of poor is the highest among marginal 
households followed by the small and medium size of 
holdings.

It is important to mention here that among the 
marginal and small holdings due to the high percentage of 
illiteracy and dependency, meagre household income, 
lack of gainful employment, the percentage of poor is the 
highest. But contrary to it among the medium size of 
holding group the percentage of poor is quite low before 
the implementation of MGNREGA and is reduced to 
18.49 percent after the implementation of MGNREGA 
mainly due to the increased percentage of literacy, low 
percentage of dependency, higher gainful employment 
opportunities and sound and regular source of household 
income among them. It may be concluded that 
MGNREGA could reduce the percentage of poor among 
all the holding together only to an extent of 3.18 percent 
represents a minor impact of MGNREGA on poverty 
reduction. 
Value of Poverty Index and the Extent of Poverty: A 
Nutrition Plus Approach 

The minimum food requirement is necessary but not 
sufficient for the existence of mankind. A certain 
minimum amount of non-food items is equally important 

Items Marginal holdings Small holdings Medium holdings All holdings

2007-08 2010-11 2007-08 2010-11 2007-08 2010-11 2007-08 2010-11

Total No. of persons 721.5 721.5 340.4 340.4 195.7 195.7 1257.6 1257.6

No. of poor person 396.35 369.14 174.31 164.56 39.14 36.20 609.80 569.90

Percentage of poor 54.93 51.16 51.31 48.34 20.00 18.49 48.49 45.31

Table 2. Percentage of poor on different size of holdings on the basis of per capita per month food- expenditure at 2007-
08 prices (Before MGNREGA) and at 2010-11 prices (After MGNREGA)
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for the survival of human beings. In the present study due 
consideration has been given to the non-food items, such 
as fuel, light, clothing, education, medicine etc. No 
specific norm comparable to 'minimum calorie 
requirements, has so far been suggested by any institution 
or individual scholar for non-food items. Due to the 
variation in topography, climate conditions, nature, type 
and intensity of economic activities carried out, 
'minimum non-food requirements' also vary from country 
and even from the region within the country. Therefore, in 
the present study, in order to find out the value of the 
Poverty index the value of 'minimum non-food 
requirement' has been worked out by calculating the ratio 
of non-food expenditure to the total food expenditure for 
the poor. It is clear from the Table 3 that the percentage of 
non-food expenditure to the minimum food expenditure 
before the implementation of MGNREGA came out 
51.11, 63.20 and 68.90 percent among the marginal, small 
and medium size of holdings respectively. Among all the 
holdings together this percentage has been worked out 
57.79 percent. Thus the ratio of non-food expenditure to 
the minimum food expenditure for the poor came out 
55.63 percent before the implementation of MGNREGA. 
This difference in the percentage of non-food components 
to food components is mainly due to the hilly topography 
and extreme cold climatic conditions prevailing in the 
rural areas of Himachal Pradesh.

The addition of `332.22 (55.63 percent) as the 
minimum expenditure on non-food items in the per month 
value of the food-items providing 'minimum' calories 
requirements (2400 calories per capita per day) 
determines the value of poverty index in the present study. 
Thus, the value of both minimum food and non-food 
requirements (Nutrition plus approach) came out  
`929.43 (the value of per capita per month minimum 

Items Marginal holdings  Small holdings Medium holdings All holdings

2007-08 2010-11 2007-08 2010-11 2007-08 2010-11 2007-08 2010-11

Value of food expenditure 641.29 935.65 829.49 1231.10 927.27 1375.18 729.60 1073.40

Value of Non-food 
expenditure

327.81 502.97 524.32 800.08 638.95 974.68 421.68 645.09

Value of total consumption 
expenditure 

969.10 1438.62 1353.81 2031.18 1566.22 2349.86 1151.28 1718.49

Ratio of Non-food 
expenditure to the food 
expenditure

51.11 53.75 63.20 64.99 68.90 70.88 57.79 60.09

Table 3. Per capita per month consumption expenditure on both food and non-food items and the value of poverty 
index before MGNREGA (2007-08) and after MGNREGA (2010-11)

(Value in `)

Value of Poverty Index Providing 2400 calories per Consumer Unit Per day at 2007-08 prices (`597.21).
The ratio of Non-food expenditure to the food expenditure (`332.22).
Value of Poverty Index (i+ii) (`929.43).
Value of Poverty Index providing 2400 calories per Consumer Unit Per day at 2010-11 prices (`809.85).
The ratio of Non-food expenditure to the food expenditure (`463.56).
Value of Poverty Index (iv+v) (`1273.41).

food- items ̀ 597.21 plus the value of per capita per month 
minimum non-food items `332.22). The percentage of 
non-food expenditure to the minimum food expenditure 
after the implementation of MGNREGA came out 53.75, 
64.99 and 70.88 percent among the marginal, small and 
medium size of holdings respectively. Among all the 
holdings together this percentage has been worked out 
60.09 percent. Thus the ratio of non-food expenditure to 
the minimum food expenditure for the poor came out 
57.24 percent after the implementation of MGNREGA. 
The addition of `463.56 (57.24 percent) as the minimum 
expenditure on non-food items in the per month value of 
the food-items providing 'minimum' calories 
requirements (2400 calories per capita per day) 
determines the value of poverty index in the present study. 
Thus, the value of both minimum food and non-food 
requirement (Nutrition plus approach), came out 
`1273.41 (the value per capita per month minimum food 
items ̀ 809.85 plus the value of per capita per month non-
food items ̀ 463.56). Sastry&Suryanarayana (1981) have 
suggested 36.00 percent for the rural areas and 46.00 
percent for the urban area of Andhra Pradesh as the 
minimum monthly expenditure on non-food components 
to the food components. Thakur (1985) have suggested 
46.63 percent for the rural poor living in the mid-hill zone 
on Himachal Pradesh as the minimum monthly 
expenditure on non-food components to the food 
components. Sharma (1994) have suggested 65.00 
percent for the tribal areas of Himachal Pradesh as the 
minimum monthly expenditure on non-food components 
to the food components.

In the present empirical analysis, the minimum non-
food requirements for the sample area of Mandi district of 
Himachal Pradesh before the implementation of 
MGNREGA came out 55.63 percent and after the 
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implementation of MGNREGA it came out 57.24 percent 
which are higher than the percentage (46.63 percent) 
suggested by Thakur (1985) for the rural Himachal 
Pradesh and by Sastry & Suryanarayana (36.00 percent) 
for the rural Andhra Pradesh. These percentages are low 
as suggested by Sharma (65.00 percent) for the tribal 
areas Himachal Pradesh may be due to variation in the 
agro-climatic conditions of the sample areas.

The perusal of Table 4 clearly shows that by 
providing due allowances to the minimum non-food items 
the percentage of poor among marginal, small and 
medium size of holdings has been worked out 58.00, 
54.12 and 25.91 percent respectively before and 55.13, 
52.11, and 22.38 percent among marginal, small and 
medium size of holdings respectively after the 
implementation of MGNREGA. Whereas, the overall 
percentage of poor among all the holdings together came 
out 51.96 percent before the implementation of 
MGNREGA and 49.21 percent after the implementation 
of MGNREGA.
CONCLUDING REMARKS

It may be concluded that due to MGNREGA'S income 
and employment, the value of expenditure on food and 
non-food-items and the value of poverty index, have been 
increased with respect to all categories of land holdings but 
their values are still below to the average of all holdings in 
case of the marginal holdings, both before and after the 
MGNREGA. Thus the influence of MGNREGA on the 
marginal holdings seems to be less effective. In addition, 
the influence of MGNREGA on poverty reduction also 
seems to be not much effective in all categories of land 
holdings as the MGNREGA could reduce the percentage 
of poor to an extent of 2.75 percent only.
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ABSTRACT
Cluster farming is Collective planning, decision making, and implementation of crop activities by a group of farmers organized in a 
cluster through a participatory approach, who agree to organize to accomplish common goals (reduce risks and maximize returns). 
Vine Crops cluster in Valsadand Navsari districts considered as an important agricultural crop clusters in South Gujarat. The 
present study was carried to study the marketing strategies employed within the cluster and to identify the underlying factors that 
enable producer groups to improve their market access. Vine vegetable farmers exhibited a positive evaluation of collective action 
initiatives and agreed about the benefits of improvement in their skills and market access. Farmers involved in group action were 
found to be more aware of the use of market information and involved in the adoption of grading and packaging as compared to 
other farmers. The major factors affecting farmer's participation were found to be experience, income, social participation, 
distance to nearest road, size of landholding, and irrigation levels.
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INTRODUCTION
Small-scale farmers struggle to find a good market 

for their crop or earn a high price. They also have 
difficulty obtaining quality inputs, and this leads to low 
yields. But achieving a higher price is not impossible, 
and the key is often for farmers to get organized as a 
group. To supply consistent volumes of quality products, 
one of the collaborative marketing efforts is clustering 
approach, where a small group or cluster is organized 
and guided to engage in the market with favorable 
arrangements to improve their incomes and livelihood. 
The main objectives of cluster farming are to plant 
similar crops, to produce good uniform quality, to 
consolidate the produce to obtain a higher volume, 
deliver in bulk to save on transportation costs, and 
increase income (Montiflor, 2008). Cluster farming is 
Col lec t ive p lann ing ,  dec i s ion making and 
implementation of crop activities by a group of farmers 
organized in a cluster through a participatory approach, 
who agree to organize to accomplish common goals 

(reduce risks and maximize returns).Collective action 
has been promoted as a strategy to improve the incomes 
of small-scale producers in many developing countries, 
primarily by reducing transaction costs and improving 
farmers' bargaining power. Beyond price advantages, 
farmer organizations can function as important catalyst 
for innovation adoption and upgrading of production 
systems through promoting efficient information flows 
(Fischer & Qaim, 2012). However, the success and 
effectiveness of these groups depend on certain factors 
such as group size and composition, types of products 
marketed and types of markets targeted, external 
environment, and the institutional structure was chosen 
(Markelova & Dick, 2009).

In Gujarat, there are about 16,000 clusters of farmers 
formed by different agencies including government, 
NGO's and Private players. Vine vegetable cluster in 
Valsad and Navsari district is considered as an important 
agricultural crop clusters in South Gujarat. The present 
study was carried to studythe marketing strategies 
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employed within the cluster and to identify the underlying 
factors that enable producer groups to improve their 
market access.
METHODOLOGY

Vine crops vegetables (Pointed gourd, Bottlegourd, 
Bittergourd, Cucumber, etc.) cluster in Navsari and 
Valsad districts was selected for the study. Six major 
Talukas namely, Chikhli and Vansda in Navsari district 
and Dharampur, Kaprada, Valsad, and Umargaon Talukas 
in Valsad district were selected purposively for the study. 
The level of organization of the producers and their 
implementation of collective action initiatives were 
considered in the choice of villages within these talukas. 
Total 180 farmers with 30 farmers from each selected 
taluka were interviewed using a semi-structured survey 
questionnaire. The data was gathered through Personal 
interviews of the farmers. Interviews were conducted 
with other stakeholders such as extension agencies 
involved.

Descriptive statistics were generated to describe the 
demographic characteristics of the sampled farmers. In 
the next step, farmers' perception of the collective 
marketing activities based on the identified factors was 
measured using a 5 point Likert scale. Association 
between farmers profile and their participation in 
collective marketing and other marketing variables was 
studied using chi-square test.TheSpearman rank 
correlation coefficient was estimated to determine the 
correlation between farmers profile attributes and 
farmer's perception about the usefulness of collective 
action for market access.
RESULTS AND DISCUSSION

Table 1 above describes the demographic 
characteristics of the vine vegetable growing farmers. It 
shows that majority of the farmers were in the age group 
of 31-50 and had a family size of 5-8 members in the 
household. All the respondents were male. The level of 
education was low with the majority of them having 
education up to primary and secondary level. Majority 
(54.4 percent) farmers were engaged in some form of non-
farm employment along with cultivation such as 
livestock, business, labour activity or service. Most of the 
growers were marginal and small having land less than 
5acres.Vine vegetables give regular and good income 
which is one of the major reasons for growing vine 
vegetables. Majority of these farmers (68.9) were 
dependent on vine vegetable cultivation for more than 50  
percent share in their total income. The majority (86.7 
percent) of the growers were involved in some or the other 
form of social participation by being a member of either 
milk or other cooperative or member of farmer interest 
group formed by extension agencies such as NGO's, 
ATMA or KVK.

Table 2 provides the information related to vine 
vegetable production in Navsari and Valsad districts. The 
major vine vegetables grown in the region are Ivy gourd 
(Tindola) (35.6 percent), Bottle gourd (34.4 percent), 

Bitter gourd (28.9 percent), Pointed gourd (24.4 percent) 
and cucumber (12.2 percent). There is a large area in 
Navsari and Valsad district where farmers are growing 
these vegetables. Farmers mostly grow one or more of 
such crops as these vegetables have good demand in local 
markets as well as distant markets. Farmers make 
mandaps (structure made of wires and bamboos) on 
which these vines creep. Majority of the farmers in the 
sample were growing Tindola followed by Bottle gourd, 
Pointed gourd, bitter gourd and cucumber in that order. 
These vegetables are the traditional crops of this area and 
the majority of the farmers are growing these vine 
vegetables from more than 6 years. Only a few farmers 
were new to these crops and started growing them 
recently. The major reasons stated for the adoption of the 
cultivation of vine crops is that these vegetables provide 
regular and a good income(35.6 percent), ease in 
production and low-cost production (26.7 percent) and 
other reason quoted for bottle gourd, bitter gourd and 

Variable Number Percentage 

Age of respondents
up to 30 32 17.8
31-60 148 82.2
61 and above 0 0
Sex  of respondents
Male 180 100
Female
Size of household
<5 16 17.8
5-8 58 64.4
>8 16 17.8
Level of education
No schooling 32 17.8
Primary 64 35.6
Secondary 48 26.7
Tertiary (graduate and above) 36 20
Non-farm employment
Yes 98 54.4
No 82 45.6
Proportion of income from vine vegetables
Less than 30 percent of income 8 4.4
30-50  of incomepercent 48 26.7
Greater than 50  of incomepercent 124 68.9
Total land holding
Marginal (upto 2.5 acres) 72 40.0
Small (2.5 to 5acre) 76 42.2
Semi medium (5-10 acres) 28 15.6
Medium farmers (10-25 acres) 4 2.2
Large farmers (25 acres and above) 0 0
Social participation
Yes 156 86.7
No 24 13.3

0

Table 1. Socio-economic characteristics of the vine 
vegetable growing farmer
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cucumber was its short duration (20 percent).
Table 3 presents the average area, yield, average 

price, and average income earned through the cultivation 
of vine crops. It shows that cultivation of vine crops 
provide good income to the farmers and provides good 
and regular income to farmers. Parval and Tindola 
provide high income throughout the year. Parwal fetches 
high prices of average `36 per kg and is fetches around 
`50 per kg in months of January to March. On an average 
Tindola is sold on the average price of  ̀ 22/kg. Similarly, 
theaverage price of `20, 7, and 10 per kg were estimated 
for Bittergourd, bottle gourd, and cucumber respectively. 
These crops provide good and regular income to small 
farmers in their small landholding.

Table 4 shows the relevant information related to the 
marketing of vine vegetables. The major channels 
adopted by vine vegetables for sale of their produce are 
different. Table 4 above shows that majority of the 
farmers (26.7 percent) mostly sell the produce to local 
traders operating in the villages who assemble the 
produce from small farmers. Mostly these traders provide 

some advance money to meet the cash need of farmers. 
Farmers under this obligation sell them at the price they 
decide. Farmers in remote areas having small production 
also find it more feasible and economical to sell to traders 
rather than carrying their produce to markets. 25  percent 
of farmers sell to wholesalers in the nearby operating 
markets mostly Khergam, Nana ponda,Vansda and 
Bilimora market.17.8  percent farmers were selling to 
retailers directly as having small produce. 15  percent 
growers were connected with cooperative for sale of 
vegetables in Vansda taluka along with Limzar 
cooperative. 15  percent farmers mostly from Kaprada 
taluka in Valsad were associated with Jashoda Narottam 
trust and under group activity were selling at collection 
centers run by village cooperative formed for the purpose 
of better marketing.

When farmers were asked that whether they use 
market information, the majority of them said they use 
market information (Table 4). When they were asked 
about the source of market information, the majority said 
local traders (37.9 percent) are their source of market 
information. It again puts a question mark on the 

Variable Frequency Percentage

Vine crop grown
Pointed gourd (Parval) 44 24.4
Ivy gourd (Tindola) 64 35.6
Bottle gourd 62 34.4
Cucumber 22 12.2
Bitter gourd 52 28.9
Experience in years
Less than 2 16 8.9
2-5 52 28.9
6-10 68 37.8
11-20 28 15.6
More than 16 8.9
Reasons for adopting vine crop cultivation 
Gives regular and good income 64 35.6
Good market demand 12 6.7
Ease /low cost of production 48 26.7
Short duration crop 36 20
Others 20 11.1

Table 2. Production of vine vegetables among the 
sampled farmers

Crop Total Area
(acre)

Average area
(acre)

Average production
(Kg per acre)

Average
price 

obtained (`/Kg)

Income
(`/acre)

Pointed gourd (Parval) 31.7 0.72 4700 36 169200

Tindola 38.4 0.60 7100 22 156200

Bitter gourd 26.5 0.51 5900 20 118000

Bottle gourd 31.62 0.68 14200 7 99400

Cucumber 13.6 0.62 5900 10 59000

Table 3. Area, production, price, and income from vine vegetables 

Marketing channel adopted Frequency 
(No.)

Percentage

Local trader 48 26.7

Wholesaler 45 25

Retailers 32 17.8

Cooperative 28 15.5

Collection centre 27 15

Use market information

Yes 120 66.7

No 60 33.3

Source of market information

Local traders 80 37.9

Market 44 22.7

Cooperative/collection centre 32 27.3

Newspaper 4 6.1

SMS/Internet 12 6.1

Practice value addition (Grading and packing)

Yes 100 55.6

No 80 44.4

Table 4. Marketing of vine vegetables by sampled farmers
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authenticity of market information as these traders mostly 
provide wrong information about prices to their 
advantage. Other sources of information quoted by 
farmers were nearby market (22.7 percent), 
cooperative/collection centre (27.3 percent), SMS 
/internet (6.1 percent) and newspapers (6.1 percent).

Majority of the farmers who were selling through 
cooperative or collection center either graded the produce 
themselves or it was done at the collection 
center/cooperative. Later it was packed in the plastic bags 
or gunny bags. However, farmers selling to the village 
traders were not doing grading as it was mostly done by 
assembler himself before selling to wholesalers. There 
was no incentive for grading for selling to local traders.

Table 5 describes that the 86.7 growers were attached 
with some group, organization or association. The 
extension agency involved in these cases were NGO's 
such as Loksewa trust, Jashoda Narottam trust, etc. 
Invansda taluka, limzar cooperative was actively 
involved in the marketing of fruits and vegetables and 
vine vegetables prominently. Many farmers although not 
involved in collective marketing but attached with 
ATMA, KVK, and NABARD for technical guidance, 
assistance, and inputs, etc. 60 percent of these farmers 
were attached with some form of collective marketing 
activity too. However, the marketing activity in these 
groups is very loosely organized. In group marketing, it 
was found that 81.5 percent farmers adopted grading 

Variable Number Percentage

Associated with any  group activity/association

Yes 156 86.7

No 24 13.3

Body responsible for collective action

NGO's 53 33.9

Cooperative 49 31.4

Others(ATMA, NABARD, KVK) 54 34.6

Collective marketing done

Yes 108 60

No 72 40

Practice of value addition in groups (n=108)

Grading (individual or group 
level)

88 81.5

Packing 67 62.0

Factors influencing group participation 

Increase in income 32 35.5

Low transportation cost 25 27.7

Better access to market 31 34.4

Access to low-cost inputs and 
assistance

23 25.5

Access to improved production 
technology

19 21.1

Table 5. Collective action variables associated with 
sampled farmers

practices and 62  percent farmers said that they adopted 
proper packaging in gunny bags, plastic bags, and crates.

Table 6 presents that a significant association was 
found between participation in collective action and use 
of market information. Majority of farmers who 
participated in collective marketing activities said that 
they used price and market information. A significant 
difference was also found in the source of market 
information among the farmers attached to collective 
marketing and those who do not. A significant difference 
was also observed in the adoption of grading and 
packaging practices among farmers associated with group 
activity with those who are not. There was a significant 
difference in the channel used for the sale of produce by 
farmers in collective action. While farmers not in group 
marketing mainly depended on sale to local traders, 
farmers in collective action sold through cooperative, 
collection center and wholesalers. They went ahead in the 
supply chain and were able to take better prices for their 
produce in comparison to other farmers not attached with 
collective action.

Whether the participation in group action has some 
association with farm, infrastructural and other variables,  
the chi-square test was conducted. The test indicated an 
association of factors such as experience, the percentage 
of income from vine vegetables, landholding, social 
participation, irrigation and distance to nearest road 
variables to be significant statistically with the 
participation in collective action. Farmers with longer 
experience in vine vegetable production were found to be 
less participative in collective action as compared with 
farmers up to 10 years or less experience. This may be due 
to a better understanding of markets by more experienced 
farmers or reluctance to adopt a new approach. Farmers 
who were dependent for more than 50  percent of their 
income on vine vegetables were more interested in 
participation in collective action. Farmers with smaller 
landholding were more participative in group action as 
compared to farmers who have large landholdings. Social 
participation in any form also enhances the possibility of 
participation in group marketing activity as they 
appreciate the benefits of participation (Barham and 
Chitemi, 2009). Farmers whose farm are at a greater 
distance were found to be more participative in group 
marketing activities as it helps in reducing transportation 
cost and provides better market access.

Table 8 indicates that there was a significant 
difference in the factors which influenced the 
participation in collective action among the farmers 
attached to collective action and those who were not. 
Farmers not attached with collective action gave more 
importance to better income, reduction in transportation 
cost and access to market while those who were not 
involved wanted to join for other reasons too such as 
access to production technology and low-cost inputs.

Table 9 indicates that a significant difference was also 
observed among the farmers attached with collective 
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Variables Sell through collective action 2p-value ÷
(Pearson )

Degree 
of 

freedom

Asymmetric 
significance

(2-sided)
Yes No

Use of market information 88 32 26.667 1 0.000*
Source of market information 75.354 4 0.000*
Traders 24 56
Market 40 4
Cooperative 28 0
Sms/Internet 12 4
Newspapers 4 8
Total 108 72
Practice value addition practices
Yes 72 28 13.500 1 0.000*
No 36 44
Total 108 72
Channel used for sale of produce
Local traders 48
Wholesalers 25 20
Cooperative 32 0 166.11 4 0.000*
Collection centre 28 0
Others 23 4
Total 108 72

Table 6. Association between collective marketing and marketing approaches used

Variable p-value
(Pearson 

2÷ )

Degree 
of 

freedom

Asymp. 
Sig. (2-
sided) p

Age 0.101 1 0.750

Education 6.840 3 0.077

Experience 85.341 4 *0.000

Family size 8.305 2 0.016

Percentage of income from 
vine crops

17.097 2 0.000*

Irrigation 11.481 2 0.003*

Size of landholding 64.348 17 0.000*

Non-farm employment 0.004 1 0.951

Social participation 41.358 1 0.000*

Access to credit 0.143 1 0.706

Distance to nearest road 40.892 9 0.000*

Table 7. Association of farmers profiles with 
participation in collective action

*Significant at 5 percent level.

Factors Sell through collective 
action

p-value
(Pearson ÷2)

Degree of 
freedom

p-value

Yes No

Increase in income 36 20

24.719 4 **0.000

Low transportation cost 32 16
Better access to market 36 16
Better access to production technology 0 12
Low-cost inputs 4 8

Table 8. Factors influencing participation in collective marketing

**Significant at 5 percent level.

action and those who were not among the factors which 
motivate them for the adoption of vine crops cultivation.
IMPLICATIONS

These findings have implications for the organization 
of future collective action activities. The extension 
agencies involved have given a lot of attention and 
provide training to farmers for technology transfer and 
providing assistance for agri-inputs, etc. but still market 
led extension approach is very much lacking or still in a 
primitive stage. It is also important to enhance farmers 
and their group skill in the area of marketing and value 
addition. This is left on the market and market 
functionaries alone which is to the disadvantage of 
farmers. Group marketing actions are normally very loose 
and informal networks. The field workers and group 
leaders should provide training to use market information 
and develop market tie-ups. Local capacity building in 
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Factors Sell through collective 
action

P value
(Pearson ÷2)

Degree 
of 

freedom

p-value

Yes No

Gives good and regular income 36 28 28.727 4 **0.000

Good market demand 12 0

Easy and low-cost production 20 28

Short duration crop 20 16

Other(small landholding, liquidity) 20 0

Table 9. Factors influencing adoption of vine crops cultivation

**Significant at 5 percent level.

marketing is essential. Identification and training of 
nucleus farmers are necessary for organizing the pooling 
of vegetables from village level groups. In the region, 
collection center infrastructure should be created with co-
investment of local group/cooperatives and public 
investment. Other alternative marketing channels such as 
organized retailers, processors, exporters should be 
established to develop market linkage for small holders.
CONCLUSIONS

From the abovementioned results, it can be 
concluded that farmers engaged in the cultivation of vine 
vegetables exhibited a positive evaluation of collective 
action initiatives and agreed about the benefits of 
improvement in their skills and market access. Farmers 
involved in group activities were found to be more aware 
of the use of market information and involved in the 
adoption of grading and packaging as compared to other 
farmers. The major factors affecting farmer's 
participation were found to be experience, income, social 
participation, distance to nearest road, size of landholding 
and irrigation levels. For providing better market access 

to the farmers in the cluster it is important to design and 
implement the appropriate strategies for linking the 
groups to more beneficial supply chains and markets.
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ABSTRACT
The word 'Economics', is revolving within cash/capital, assets, production, market, finance, savings etc. Self Help Groups and 
Economics are very much related in the sense then; most of the economic aspects of developmental activities are being undertaken 
by the SHGs. This paper is an attempt to present the grassroots realities towards the development of the small group to group 
approach technique of sustainability. The peculiar finding of the paper is the formation of Coordination Committee which is a very 
important aspect of the sustainability of an SHG and acts like a mini bank. The overall findings of the study suggest that the SHG has 
significantly improved the access to financial services for the rural poor and has considerable positive impact on skill development, 
access to credit, money management and have a say in the community. 
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INTRODUCTION 
Development of the society is directly related to the 

income generation (economic activity) capacity of its 
members, in the broad sense, it can be defined as the 
systematic use of scientific and technical knowledge to 
meet specific objectives or requirements. Knowledge 
may be in the form of skills, information, technical know-
how, awareness etc. If these are used effectively and 
efficiently then there is a way forward for development. 
The saying - if you give education to a woman then the 
whole family is educated, reinforces the priority given to 
Women in every Plan and Policies undertaken.

Women play a vital role in the Indian economy, both at 
the National and Household levels. Indian women do 
contribute their earnings to basic family maintenance. 
Therefore (Sinha, 2014) empowerment of women has 
emerged as an important issue in recent times. These days 
the economic empowerment of women is being regarded 
as a progress for a country; hence the issue of economic 
empowerment of women is of paramount importance to 
the political thinker, social scientists, and reformers. As 
the programme of SHG commenced in Manipur fairly 
late, the state could not achieve the momentum when 
compared to southern states like Andhra Pradesh, Tamil 

Nadu, Karnataka, etc. 
Comparing the differences in quality of SHGs 

between SHGs under the umbrella of federations and 
other SHGs which are not part of federation observes that 
federation type SHGs are functioning well (Kumar, 
2010). In Manipur, the SHGs functioning under the 
coordination committee, which is like a federation gives a 
way for continuity and sustainability of particular SHGs. 
The coordination committees in a community act as a 
mini bank for loan disbursement especially to its member. 
The total saving makes an important contribution in loan 
disbursement (Kumar et al., 2016). Beyond the loan 
disbursement capacity, savings, recycling of interest, the 
committee members have a strong say as well have a 
group decision which is capable enough to be presented at 
the village or district level. (Mula & Sarkar, 2013) also 
pointed out that in the SHGs the economic variable in the 
areas of self-income, employment generation, asset 
building, productive investment, savings lead to the 
socio-economic upliftment of rural women folk and 
empowered.
METHODOLOGY

The Imphal East district of Manipur was selected 
purposively because the National Cooperative Union of 
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India-Women Cooperative Education Project Imphal, a 
SHGs promoting Institute is promoting, nurturing and 
having the reputation in the field. Data were collected 
from 312 SHGs members with the help of structured 
interview schedule. Some information was also collected 
from the books of the record too. To ensure scientific 
venture of primary data collection, multi-stage sampling 
method was adopted. In the first stage, blocks namely 
Keirao Bitra, Sawombung and Imphal East I was selected 
under the district. From each blocks SHGs members were 
selected randomly, keeping in mind that at least six 
members from each SHG, three executive members, and 
three non-executive members. 
RESULTS AND DISCUSSION

Self Help Groups are involved in such activities that 
generate income; the activities may be production, 
distribution, marketing of goods and services. The 
income generated from these activities is further used for 
their financial management at the family and group levels. 
(Ramachandran & Balakrishnan, 2008) expressed that 
SHG gave the opportunities to employ themselves and 
generate income. Thus SHG is a group which is governed 
by the economics aspect in a developmental economy. 
The SHG has a set of bylaws devised and agreed by the 
members themselves. These include rules for monthly 
savings, lending procedures, repayment rates and 
schedule etc. The following figure explains about the 
governing of SHGs, which is typically an economic 
aspect.

SHGs started with savings as a base and the credit was 

always linked to savings (Sriram, 2102). The primary 
focus of women's self-help groups is savings and loans. 
The groups collect regular thrift from the members, the 
amount of which is collectively pre-agreed upon, and 
provide loans from the thrift fund to members. From the 
contributed thrift fund they purchased raw material to do 
an income generation activity. The product will be sold 
with profit where selling takes place. The income is used 
either for internal lending to its member or as the principal 
amount for loan recovery of the particular member. The 
groups may also access funds from financial 
intermediaries, including commercial banks, 
cooperatives, special government agencies, or non-
governmental organizations. In the process, they receive 
credit which is generally a microcredit, small amounts of 
credit both for production and consumption purposes to 
those poor households who remain or chose to remain 
outside the reach of the formal credit system but have 
demonstrated their creditworthiness. In the cycle, the 
SHG promotes small savings among its members. 
(Purohit, 2007) mentioned some notable features of 
Rashtriya Seva Samithi, a woman SHGs were high 
percentage repayment, utilization of funds for income 
generation activities and generation of saving by women 
members in the SHGs. The SHGs provides savings 
mechanism, which suits the needs of the members. It is 
perceived as the springboard on which the economic 
emancipation of the weaker section could be initiated. 
Micro Credit helps the poor to acquire new assets, 
produce goods and services, and encourage collective 

Thrift Contribution

(Cash transaction)

Economic Activity 
(Income generation)

Selling (Goods & Services)

Income (Cash handling)

Loan (Internal lending)

Loan Recovery 
(Principal/ Interest)

Figure 1. Economic aspects of SHGs
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self-management of resources for sustainable 
development.
Women SHGs in Manipur

Many data have shown that creation of a safe avenue 
for savings (Shah et al., 2007) (on which interest is 
earned) is an attractive feature of SHGs, which has led to 
the significant promotion of savings.The success and 
sustainability of this pattern of women's self-help groups 
stem from the fact that the weekly or monthly meetings 
create a mutual trust and bond among the members, which 
acts as a form of pressure ensuring regular repayment by 
the members. The system also caters to the saving needs 
of the poor through thrift collection. Kingi (2007) 
emphasized the successful working of Grammen model; a 
model applies social collateral such as mutual trust and 
accountability among group members instead of physical 
collateral to guarantee loan repayment.

From Table 1 we can say that one of the attributes of an 
SHG is income and loan. SHGs started with a group of 10-
20 women who met regularly. The weekly/monthly 
contribution could range from `20 to `100 depending on 
the level of monetization of the activities carried out by 
the members. Most of the SHGs under the National 
Cooperative Union of India-Women Cooperative 
Education Project, Imphal do contribute not less than ̀ 20 
at the initial and later on increase to `100. The monthly 
contribution aid as a fund by pooling the resource (cash) 
from each member.

Loan advance Credit activities started usually after six 
months of stable savings and opening a group account in a 
nearby bank (commercial bank or regional rural banks). 
Here, they learnt bank transaction i.e. deposit and 
withdrawal. Slowly, they get the loan from the bank 
without collateral. In the process, they used to incur some 
expenditure on transport, stationary which varies from 
`100- 3000.The loan amount received needs to be 

managed systematically so that all the group members get 
equal share and in turn timely recovery. The group has to 
perform some economic activity to make it operational so 
that effective and efficient utilization of funds takes place, 
which can be conceptualized as financial management. 
The application of budgeting, bookkeeping, etc. does 
have an important role to play especially by the office 
bearer namely President, Secretary and Treasurer and 
maintenance of passbook by each member. Gupta (2008) 
highlighted the democratic functioning and group 
dynamism of the SHGs, The adroitness in assessing and 
appraising the needs of the members, business-like 
functioning and efficient in the recycling of funds and 
cent percent repayment rates proved that SHG is the best 
alternatives in improving the credit delivery to the poor. 
To make all these activities ongoing, a member (women) 
has to undertake some income generation activity 
continuously for which she gets a monthly income 
ranging from ̀ 2,000 to 9,000.

It is observed from the Table 2 that the average 
individual monthly income of SHG members increases 
after loan sanction. The field data were analyzed 
statistically having the value of paired t = 32.341 and p = 
.000 which shows high significance. This findings and 
analysis further reveal that giving credit to the SHG 
member empowers them economically. Pandian & 
Eswaran (2002) found macro changes regarding the 
socio-economic empowerment of the SHGs, who had 
credit linked from NABARD. 

Most of the SHG members are involved in some 
activities at the household level which may be termed as 
the secondary occupation. Weaving is a very common 
economic activity in Manipur, the product fetches a good 
price in the market. Besides weaving many activities such 
as silk reeling, handicrafts, tailoring, embroidery, small 
credit finance are very common among the women SHG. 

`

Advantage

Emergency 
needs

Savings

Interest 
recycle

Economic
activity

Figure 2. Economic advantages of being an SHG member
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Particulars Amount ranges (`)

Thrift (Monthly/weekly contribution) 20 -100

Loan received from external source 10,000 – 3,00,000

Loan received from internal lending 100 – 2000

Expenditure incurred in getting loan 200 – 3000

Monthly income 2,000 – 9,000

Table 1. Thrift, loan, expenditure incurred (loan), and 
monthly income

Source: Field data.

Income No. of members Mean ± S. D.

Income from loan 312 2414.10  ± 1194.38
Income from loan 312 3345.83 ± 1275.48

Table 2. Distribution of income before loan and 
after loan 

Source: Primary data.

Particulars  Ranges  from

Economic activities
undertaken

Weaving, Agriculture, Sericulture, Poultry,  Piggery, Dairy, Agarbati making, Handicrafts, 
Embroidery/ Tailoring, Marketing of Textiles Products, Kouna Crafts, Small Credit finance, 
Bory making (Buri) etc. 

Market access Main Market (Imphal), Ema Market (Imphal), Local Market, Door to Door, Supply to Marup

Table 3. Economic activities, market access

Source: Field data.

All the activities require some capital to start with, to 
make it operational raw material is required and for 
selling the product market should be available. All the 
studied SHGs members have an access to main market or 
emakethal, the local market for local orders and supplying 
to markup. Markup is like a Rotating Savings and Credit 
Association (ROSCA). It is the very common form of 
savings in Manipur, though it is risky sometimes.  Some 
people do start markup, especially for traditional textiles 
weave product. In this markup, the Weaver SHGs do 
supply to map every month. 

In the series of small actions, a decision needs to be 
taken based on the aspect of financial management so that 
they are able to function smoothly in a group. They have 
to manage production, sales, forecasting sales, expected 
turnover, demand and supply of the produce according to 
the trend.

There are many positive aspects of becoming an SHG 
member. Access to credit in times of needs especially 
emergency needs. A corollary of participation in SHGs is 
an improvement in a woman's access to credit. (Ahirrao, 
2009) said small loans can make good business sense 
among the women. The financial mobility due to 
participation in the SHG has led to an improvement in the 
quality of life, according to some of the successful groups. 
Overall, many families were able to address their basic 
needs better than before, the opportunity to save regularly, 
access formal savings institutions and participate in the 
management of these savings. They save regularly, have 

their own bank accounts and make deposits into these 
accounts. SHG is having a good impact on members, in 
their ability to save their hard earned money. In their 
operational activity, the interest especially charged from 
internal lending/loan remains within the group and 
recycle again. To make all the steps run smoothly they 
have to have continuous economic activity as income 
generation activity.
Formation of Coordination Committee

The Coordination Committee is formed by the SHGs 
members preferably from the same village. The 
functioning is like an SHG in a larger context. The 
Committee is like a federation of SHGs at the village level. 
The numbers of members depend upon the members of 
each SHG. They have to manage a large amount of money 
(Financial management). They have to decide the 
allocation of fund and utilization of fund. The question of 
continuity/sustainability of an SHG which is a serious 
concern is somehow answered by the formation of 
Coordination Committee to some degree. The committee 
makes the SHG more lively and empowered economically 
and socially. The feelings of unity, strength, and power 
have a role to play at the community level. The problem of 
timely credit is also somehow solved by the Committee 
with its internal loan lending to SHG or individual member. 
(Chatterjee, 2009) pointed that each SHG has become a 
mini bank as each SHG saves and lends among its 
members which is nothing but a banking business. 
Mentioning further in Manipur, some of the Coordination 
Committees of the SHGs have registered into a 
Cooperative Society.

The Coordination Committee in the village level act 
like a mini bank where SHGs members are the owner, 
customers, and beneficiary of the bank. Such an 
institution one may rarely see. The underlying notion of 
managerial economics is being taken into account while 
operating the Committee. The maintenance of the system 
of record keeping from Minute/day book to trial balance, 
Loan ledger, and sales book are worth mentioning.
CONCLUSIONS

SHGs though small but may be a good example of a 
change agent especially at the grass root level. The 
implementation of SHG has generated Self-
employment opportunities, the economic value of doing 
an activity for generating an income to have the better 
socio-economic standard. This empowerment cannot be 
transformed or delivered it must be self-generated such 
that it enables those who are empowered to take control 
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over their lives. The efforts made by the Self Help Group 
Promoting Institution namely, National Cooperative 
Union of India, Women Cooperative Education Project, 
Imphal to educate the SHG members and encourage 
them to form a Coordination Committee is very 
encouraging if provided correct information, 
knowledge and a feasible environment. They should be 
organized in such a manner to sustain on their own in 
times to come.
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ABSTRACT
This paper examines the status of women in Punjab in the light of some selected important gender-related indicators covering a 
wide spectrum of access to amenities and demographic and reproductive health status of women. The main aim of the paper is to 
examine the inter district variations in the status of women in respect of various selected variables under study. Data from various 
sources, including Census and DLHS-4 and NFHS-4 surveys, had been put to use to calculate Z scores and generating a correlation 
matrix. The average score of each component was summed up for all districts and a quantitative measure of the status of women was 
obtained.
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INTRODUCTION
The world development literature in the last two 

decades has experienced a transition of ideas from 
economic growth to human development and later to 
gender development. The concept of human development 
has been accepted in the economic development literature 
as an expansion of human capabilities, a widening of 
choices, an enhancement of freedom and a fulfilment of 
human rights (Banerjee, 2013). The United Nations 
Development Programme (UNDP) has long been 
arguingfor a nation's development index to include not 
just economic growth but also to take into consideration 
the human development aspects, the status of women and 
other social indicators of growth. This brought the gender 
equality and women's empowerment into the mainstream 
dimensions of any development discourse. The 
empowerment of women, reflected in increased political, 
social and economic status, allowing women the authority 
and skills to make strategic decisions about their own 
liveshas now become the central issue in determining the 
status of women (World Health Organization, 2008).

The status of the woman has improved in different 
countries with varying degrees on different aspects under 

the Millennium Development Goals (MDGs). Some 
cross-national studies revealed that the economic 
globalization has reduced gender inequalities and has 
increased the status of women (Chung et al., 2013). This 
was also one of the MDGs set up by the UNDP. The 
Sustainable Development Goals (SDGs) also known as 
Global Goals, build on the success of the MDGs in 
January 2016 aimed to end all forms of discrimination 
against all women and girls everywhere by undertaking 
reforms to give women equal rights on economic 
resources, as well as providing access to ownership and 
control over land and other forms of property, financial 
services, inheritance and natural resources in accordance 
with national laws. Another goal was to ensure the 
provision of universal access to sexual and reproductive 
health and reproductive rights. Over the next fifteen 
years, with these new Goals that universally apply to all, 
countries will mobilize efforts to end all forms of poverty 
and fight inequalities while ensuring that no one is left 
behind (United Nations Development Programme, 2016).

India has also ratified various international 
conventions and human rights instruments committing to 
secure equal rights of women under the MDGs. With the 

168



realization that women can become equal partners and 
contribute in the development process if an equal status 
was accorded to themthe Indian planners framedpolicies 
to uplift the status of women in the country. In the sphere 
of education, health to decision-making and work status 
the position of women is now much better than the pre-
independence period (Banerjee, 2013). However, despite 
all the efforts the deprivation of women in getting the 
similar level of opportunities relating to education, health, 
decision-making as men get due to the prevalence of 
patriarchal society and socio-economic backwardness in 
India put women at a backstage.

A number of factors ranging from the geographical 
location (urban and rural settings) to caste and class 
structure, to educational status and to political 
participation are instrumental in determining the status of 
women across different states in India. Despite the fact 
that polices on empowering women are made at different 
hierarchical levels, significant gaps are observed between 
policy advancements and actual practice at the ground 
level. Women have still restricted mobility, access to 
education, access to health facilities, and lower decision-
making power (Shettar, 2015).

Different state governments have launched 
programmes at different points of times depending on 
their specific requirements to uplift the status of women 
through their participation in economic gainful 
activities.The Punjab Government has also implemented 
a number of such programmes which began with setting 
up of “The Punjab State Commission for Women” in 
1998. Byfulfilling these objectives an act, namely the 
“Punjab State Commission for Women Act, 2001”was 
enacted in 2001 to provide the constitutional status 
powers to this commission. Another state-sponsored 
programme “Mahila Jagriti Yojana” was launched in 
March 1999with the objectives of increasing the access of 
women to the resources and their share in the 
development (Economics and Statistical Organization, 
2012).

Despite Punjab's impressive gains in economic 
development, exposure to the developed world and 
spread of education, the society here is not as just for the 
fair sex as expected. By and large, a girl child remains 
unwelcome at birth and women face neglect and 
discrimination in various forms at different stages of their 
life (Kidus et al., 2014). This is further reaffirmed by the 
report on “Gender Empowerment and Declining Sex 
Ratio in Punjab” by Economic and Statistical 
Organization, Government of Punjab in 2008.  The state 
of Punjab was found to be ranked quite low in the gender 
development index, despite all the parameters conducive 
for making the status of women to be higher. The feudal 
mindset of the society was attributed to be the critical 
factor affecting the status of women in the state.  
However, little attempt has been made to examine the 
inter-district variations in the status of women in Punjab at 
the micro level. 

OBJECTIVES
An endeavour was made here to examine the status of 

women in Punjab in the light of some selected important 
gender-related indicators covering a wide spectrum of the 
socioeconomic and demographic status of women at the 
district level in the state.
SELECTION OF INDICATORS

Circumscribed by the nature of data, the status of 
women was referred to eight indicators classified broadly 
into two broad dimensions - access to amenities and 
demographic and reproductive health. The first 
dimension of access to amenities covered four indicators 
such as the percentage of households having a kitchen 
facility, the percentage of households having bathroom 
facility, the percentage of households having a flush 
latrine and the percentage of households using LPG as 
cooking fuel. While demographic and reproductive health 
covered four indicators of average number of children per 
woman (total fertility rate), the percentage of girls 
marrying above the legal age at marriage, the percentage 
of women with 10 or more years of schooling and the 
percentage of females with the full ANC (International 
Institute of Population Studies, 2014).

The other indicators such as the percentage of women 
undergoing institutional or assisted deliveries, the 
percentage of non-anemic women and sex ratio at birth 
across different districts were also considered for their 
inclusion in examining the status of women across 
different districts in the state. However, due to their weak 
association in determining the status of women,these 
were excluded from the analysis. 
METHODOLOGY 

All the data sources used in the paper were secondary. 
The analysis was based on the data made available by 
Census of India, 2011, District Level Household and 
Facility Survey, 2012-13 (DLHS-4), National Family 
Health Survey-4- 2015-16 and Economic and Political 
Weekly, 2013. Data were available for 20 districts of 
Punjab as existing before the conduct of the 2011 Census. 
Pathankot had recently been carved out as a new district 
out of Gurdaspur district, and Fazilka out of Firozpur 
district. In the present discussion, therefore these two 
districts had to be considered as part of their respective 
parent district. 

A number of steps were taken to obtain quantitative 
measurements of the status of women in each district. As a 
first step, the base data on each of the eight indicators for 
all the 22 districts of Punjab was organized in the form of a 
master Table. The figure for each district on a given 
indicator was divided by the state average. This 
standardization transformed the base data into Z-scores in 
every case. Using the score thus obtained, a correlation 
matrix was generated. To determine the relative weight of 
an indicator, its correlation coefficients with all indicators 
were summed up. The figure thus obtained was adopted as 
its weight. The higher the figure resulting from the 
summation in respect of an indicator, heavier was its 
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weight. Further, the z score of any district on various 
indicators was multiplied by their respective weight. The 
results were worked out for all the eight indicators 
separately for each district. Results thus obtained were 
added for the indicators falling under different 
components of the status of women. In each case, the 
summation of indicators comprising a component was 
divided by the number of indicators. Finally, such average 
score of each component was summed up for all districts. 
This yielded a quantitative measure of the status of 
women in each district. 
RESULTS AND DISCUSSION 

Access to amenities including kitchen, bathroom, 
flush latrines and LPG to women was indicative of the 
status of women. All these amenities are fundamental for 
survival and reflectthe status accorded to women at 
household levels.
Kitchen 

The provision of the separate kitchen in the household 
was not only an important aspect of quality of housing for 
reasons of health and hygiene but it also indicates the 
control and decisiveness of women in household-related 
decisions. Almost three in every four households in 
Punjab had a separate kitchen facility. The state average 
was 72 percent. Rupnagar district at 84.1 percent was 
noted for the highest proportion of households with a 
separate kitchen. Firozpur district was at the bottom on 
this indicator at 53.7 percent. Border and peripheral 
districts in the south and west were noted for 
comparatively lower scores on this count. One can 
observe a gradient from the northeast down to the 
southwest with regard to the percentage of households 
with the facility of a separate kitchen.
Bathroom

The provision of separate bathroom within the house 
was indicative of the awareness and willingness of the 
household members towards a healthy living. It was more 
significant in case of women as it was related to security 
and status according to the women in the household. The 
state average of the households having a bathroom within 
the house stood at 71.5 percent. Ludhiana, with 84.5 
percent, emerges on the top while Tarn Taran, with 49.6 
percent, was at the bottom. The belt comprising S.A.S. 
Nagar-Patiala-Ludhiana-Jalandhar districts recorded 
more than 80 percent households having this facility. The 
annual of successively lower percentages cast themselves 
around this belt. Mansa district, with nearly two-thirds of 
households with this facility, was not so low on this 
indicator. This was contrary to what was typical of it on 
other indicators.
Flush latrines

The availability of flush latrines in the household not 
only contributes to the clean and improved environment, 
but was closely linked to the health, hygiene, social 
security, and status of women. Hardly 28.3 percent of the 
households in the state enjoy this facility. The highest 
figure at 47.6 percent was represented by Ludhiana 

district, while this score was barely 9.5 percent in the case 
of Mansa district. Evidently, there was no district, which 
could claim a majority of households benefitting from this 
facility. Ludhiana-Jalandhar-Amritsar and S.A.S. Nagar-
Patiala belts of districts were comparatively better placed 
on this count. This was explained by the presence of a big 
city in their case. On the other hand, Western Malwa, the 
foothill zone, and the border districts, by and large, were 
highly deficient on this count.
LPG

Along with the provision of separate bathroom and 
flush latrine, another factor impinging on women's health 
was the type of fuel used for cooking. A majority of 
households in Punjab used LPG as the fuel for cooking; 
the state average is 54.5 percent. In S.A.S. Nagar district, 
over two-thirds (68.3 percent) of the households were the 
beneficiary of this facility, while in Mansa district, just 
around one-fourth (26.8 percent) of the households 
depended upon this fuel for cooking. A line joining Patiala 
with Amritsar divides Punjab into two broad zones, the 
northern one with a high frequency of LPG users and the 
southern one with low scores on this indicator.

Indicators on the dimension of access to amenities 
including a separate kitchen, bathroom, and latrine in a 
house and use of LPG as the fuel for cooking were deemed 
as the most sensitive reflecting the status of women. In 
this respect, Ludhiana district was assessed at the top, 
followed by Jalandhar, S.A.S. Nagar, and Amritsar. At the 
other extreme was located Mansa district whose status of 
women index was noted as one-half of that of Ludhiana 
district. The situation of the Tarn Taran district was no 
better. All the border districts, with the exception of 
Amritsar, were marked by relatively low scores on the 
status of women. Among the different indicators of the 
status of women, the presence of flush latrine displayed 
the highest degree of differentiation among various 
districts. It was followed by the indicator of the use of 
LPG as the fuel for cooking. Differentiation in the 
presence of kitchen and bathroom were of low order.
Demographic and Reproductive Health
Total fertility rate

TFR means the number of children that would be born 
to each woman if she were to live to the end of the 
childbearing years and bear children at each age in 
accordance with prevailing age-specific fertility rate 
(UNDP, 2016).  The role and status of women are closely 
tied to fertility rates. Frequent child birth was one of the 
major causes of the low health status of women. Punjab 
has undergone a substantial transformation of its total 
fertility rate levels. Punjab after Kerala was the second 
state in the country to have reduced TFR to the 
replacement level. The decline in fertility rates has 
significant ramification for women's health, leading to 
overall development.  The data of the present study 
indicate that the border districts of Firozpur, Tarn Taran 
alongwith Muktsar exhibited comparatively high fertility 
rate well above the state average of 2.1. The high TFR in 
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SAS Nagar district was quite a revelation. At the other 
extreme, the TFR was lowest in Jalandhar closely 
followed by SBS Nagar district. 
Legal age at marriage

Marriage patterns are important determinants of 
fertility. The age at which a woman gets married is 
directly related to the number of children she will bear 
because it affects the length of time she would be at risk of 
becoming pregnant. Lesser exposure to frequent 
pregnancies and risks associated with it is inversely 
related to the status of women. The stage at which a 
female gets married reflects her decision-making power 
within the household. The district level data indicated that 
all women in Hoshiarpur and SAS Nagar got married 
above the legal age at marriage of 18 years. The districts 
that share their borders with Haryana had a lesser 
proportionof women who married above the legal age. 
Districts lying towards the South of Punjab specifically 
Faridkot (8.1 percent), Muktsar (7.1 percent) and 
Bathinda(7.0 percent) need a special mention here due to 
higher proportions of women who marry below the legal 
age at marriage. These girls who got married below the 
legal age of marriage was at a greater risk of early 
pregnancies on the one hand and were denied 
opportunities for higher education on the other hand. This 
indirectly influenced their economic status and overall 
development of society as a whole.
Schooling

Jalandhar and Hoshiarpur districts in Doaba region 
hadthehighest proportion of women with 10 or more years 
of schooling. Again the border districts of Malwa region, 
Firozpur and Mansa hadthelowest proportion of women 
who had completed 10 or more years of schooling. Status 
of women could be reviewed from the fact that only four 
out of every 10 women in Firozpur and Mansa districts 
had attended school for 10 or more years. A lesser number 
of years of schooling meansearlymarriageand 
childbearing, which indirectly means lesser resources per 
child and more risk of survival for mothers and children.
Antenatal care

Provision of full antenatal care includes atleast three 
antenatal care visits, iron prophylaxis for pregnant 
women, two doses of tetanus toxoid vaccine, detection, 
and treatment of anemia in mothers and management and 
referral of high-risk pregnancy. Provision of the full ANC 
to pregnant women reflects better access to healthcare 
services leading to early detection of high-risk 
pregnancies. SAS Nagar district with more than one-half 
of the pregnant women availing full ANC ranked at the 
top was way ahead of the state average of 31percent. This 
was followed by SBS Nagar which was placed almost ten 
percentage points lower than the top-ranked district of 
SAS Nagar. On the other extreme border district of 
Firozpurwas ranked at the bottom with 19 percent women 
availing full ANC. The situation on this count was no 
better in Mansa, Fatehgarh Sahib, and Sangrur districts.

The ranks of districts with the highest and lowest 

values on different indicators are displayed in Table 1. It 
showed that the difference was highest on the indicator of 
the LPG facility at 41 percentage points, followed by 
flush latrine and bathroom facility at about 38 percent and 
35 percent respectively, while the difference was least on 
the count of women marrying above the legal age at 
marriage at about eight percentage points.

An additional exercise on the correlates of the status of 
women revealed the pre-eminence of the factor of the 
concentration of scheduled caste population and 
proportion of scheduled caste workers in non-agricultural 
pursuits. Percentage of the urban population and per 
capita income was insignificant factors influencing the 
status of women.
Overall Status of  Women

Indicators including TFR, marriage above the legal 
age, schooling and antenatal care services availed by them 
were deemed as the most sensitive, reflecting the status of 
women through their demographic and reproductive 
dimensions. Among the demographic and reproductive 
dimension reflecting the status of women, access to ANC 
service displayed the highest degree of differentiation 
among various districts. It was followed by the indicator 
of TFR. Differentiation on the marriage above the legal 
age and schooling was of a lower order.

Jalandhar was the top ranking district in Punjab on the 
composite index of the status of women. It was closely 
followed by Ludhiana and Amritsar districts on this count. 
SAS Nagar located in the close proximity to the state 
capital of Chandigarh was among the first five top-ranked 
districts in regard to the status of women.

At the other extreme, Mansa, Firozpur, Fazilka and 
Tarn Taran were at the bottom in respect of the status of 
women. The fact was that practically the entire South 
western belt of Malwa scored low in this regard. Among 
the border districts, barring Amritsar, the other districts 
were low quality of life cases. Women in all three districts 
of Gurdaspur, Pathankot and Tarn Taran in Majha region 
with the exception of Amritsar had thelower status of 
women. The composite scores of the districts on the top 
and those at the bottom were roughly in the ratio of 1.6:1 
(Table 2). This differentiation was quite wide on the 
dimension of having access to amenities (2:1) followed 
by demographic and reproductive dimensions (1.5:1) as 
regards the status of women. 

Status of women by components (Table 3) displayed 
that the different districts of Punjab differ across more on 
access to amenities than on demographic and 
reproductive health development.
CONCLUSIONS

Jalandhar, Ludhiana, and Amritsar districts were noted 
for the relatively higher status of women while Mansa, 
Firozpur-Fazilka and Tarn Taran districts displayed a lower 
level of status of women. The correlates of the status of 
women revealed the pre-eminence of the factor of the 
concentration of scheduled caste population, proportion of 
scheduled caste workers in non-agricultural pursuits. 
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Indicators State average Districts with the highest 
value

Districts with the lowest value

*Kitchen facility 72.0 84.1
(Rupnagar)

53.7
(Firozpurand Fazilka)

*Bathroom facility 71.5 84.5
(Ludhiana)

49.6
(Tarn Taran)

*Flush latrine 28.3 47.6
(Ludhiana)

9.5
(Mansa)

*LPG 54.4 68.3
(Ludhiana)

26.8
(Mansa)

**Total fertility rate 2.1 2.4
(Firozpur)

1.8
(Jalandhar)

Women marrying above the legal 
$age at marriage

96.1 100.0
(Hoshiarpur and SAS Nagar)

91.9 
(Faridkot)

Women with 10 or more years of 
#schooling

55.1 68.6
(Jalandhar)

34.5
(Firozpur)

#Females with full ANC 30.7 53.0
(SAS Nagar)

19.5
(Firozpur)

Table 1. Distribution of districts with highest and lowest percentage values on selected indicators, 2011

Source: * Computed from Government of India (2011).Census of India. Office of  Registrar General of India and Census Commissioner, Ministry of 
Home Affairs.

** Guilmoto et al., 2013. Fertility at the District Level in India, Lessons from the 2011 Census, Economic and Political Weekly, 48 (23), 59-70. 
$ International Institute for Population Sciences (IIPS), 2014.District Level Household and Facility Survey (DLHS-4), 2012-13: India. 

Punjab: Mumbai: IIPS.
# International Institute for Population Sciences (IIPS), 2017.District Fact Sheets, NFHS-4, 2015-16: India. Punjab: Mumbai: IIPS, 

Retrieved from http://rchiips.org/NFHS/factsheet_NFHS-4.shtml.

Districts Access to 
amenities

Demographic 
and  reproductive 

status

Composite 
index@

Jalandhar 3.54 2.76 6.31
Ludhiana 3.64 2.51 6.15
Amritsar 3.26 2.51 5.76
Kapurthala 3.15 2.59 5.74
Sahibzada Ajit Singh Nagar 3.46 2.17 5.64
Patiala 3.11 2.35 5.46
Rupnagar 2.70 2.68 5.38
Sangrur 2.45 2.82 5.27
Shahid Bhagat Singh Nagar 2.50 2.75 5.25
Hoshiarpur 2.62 2.53 5.15
Fatehgarh Sahib 2.73 2.36 5.09
Gurdaspur 2.47 2.47 4.94
 Pathankot 2.47 2.47 4.94
Faridkot 2.44 2.39 4.82
Moga 2.46 2.36 4.82
Bathinda 2.48 2.31 4.79
Barnala 2.36 2.17 4.53
Muktsar 2.25 2.25 4.50
Tarn Taran 1.90 2.27 4.18
Firozpur 2.07 1.91 3.98
Fazilka 2.07 1.91 3.98
Mansa 1.78 2.06 3.85

Table 2. Punjab: Ranking of districts by composite index of status of women

Source: Same as in Table 1.
@: Districts are ranked according to difference in Composite Index.
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Component Index value

Access to amenities 19.92
Demographic and reproductive health 9.98
Status of Women 13.23

Table 3. Punjab: status of women by components

Source: Same as in Table 1.

Percentage of the urban population and per capita income 
was insignificant factors influencing the status of women. 

The findings of the study revealed that the 
implementation of the several laws and policies to enable 
women attaining equal status as men still after six decades 
of planning was not uniform across different districts in 
the state. There is need to enforce the policiesuniformly to 
reduce the gaps in the status of women across different 
districts. One of the basic tasksin the state is to generate 
awareness about the importance of the girl child in the 
son-crazy mindsetof Punjab. One necessary step would 
be to make education universal, wherein gender 
sensitivity is convincingly ingrained as a part of learning. 
In pragmatic lines, the issue of the status of women can be 
addressed through making women economically self-
reliant, which gives them a greater leverage in taking life-
decisions. As such, a generation of woman-friendly job 
opportunities emerges as the basic step towards the 
realization of the goal of enhancing the status of women 
across all the districts in the state.
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ABSTRACT
This review paper explains the consumers' behaviour, opportunities, and challenges for marketing of organic products in India. 
From many kinds of literature so far reviewed; that India has different climatic conditions; hence varieties of organic products are 
being produced viz., spice, pulses, fruits, vegetables, and others. Further, the rapid increase in production of organic products is 
creating new and more complex challenges for marketing. The future development of the organic sector in India depends on the 
balanced growth of domestic supply and demand. Consumers are keen to buy organic food, as they had become aware of the harms 
of chemical-laced conventional food production.
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INTRODUCTION
Organic is a process which starts with organic 

farming and organic farming is a productive system which 
largely excludes the use of synthetically compounded 
fertilizers, pesticides, growth regulators, preservatives, 
and livestock feed additives. Organic farm production and 
trade has emerged as an important sector in the world in 
general and India in particulars and is seen as an important 
strategy of facilitating sustainable agricultural 
development. India is the second largest (0.72 Mha) 
organic area under cultivation after China in Asia (Arbenz 
et al., 2016).India started exporting mainly tea to Europe 
in the early 90s and also set up the first partnerships with 
German organic food companies. Today large selections 
of approx. 350 products are available in some 20 product 
categories: from tea, spices, fruit, rice, corn, and 
vegetables to finished products and organic cotton. 

The total volume of export during 2015-16 was 
263687 Mt. The organic food export realization was 
around 298 million USD. Organic products are exported 
to European Union, US, Canada, Switzerland, Korea, 
Australia, New Zealand, South East Asian countries, 

Middle East, South Africa etc. An organic movement is 
newly emerging in India on different levels (producer 
groups, trainers, and advisors, certification bodies, and 
processors and traders). So dissemination of information 
about the opportunities and challenges for Indian organic 
products on the domestic and international market is of 
fundamental concern in order to allow continued 
development of the agriculture movement in this 
country(Ministry of Commerce, 2016).
MATERIAL AND METHODS

In May 2017, literature reviews were collected on the 
different aspects about the marketing of organic products 
in India likeorganic production, consumers' behaviour for 
using organic products, opportunities and challenges 
were confined to internet searches using search engines 
provided by Google throughout the world. The literature 
review found some published, and some unpublished like 
official reports about the marketing of organic products, 
research papers and thesis within the past eight years.
RESULTS AND DISCUSSION 
Organic Production

Singh et al. (2014) observed that the major products 
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produced in India by organic farming namely commodity 
(tea, coffee, etc.), spices (black paper, ginger, chilli and 
etc.), pulses (red gram, black gram, etc.), fruits (mango, 
banana and etc.), vegetables (okra, onion, etc.), oilseeds 
(mustard, sesame and etc.) and others (cotton, herbal and 
etc.).

Deshmukh & Babar (2015) studied that the 
compound growth rate of India's organic area and wild 
collection area were 7.45 percent and 12.87 percent 
respectively during 2005 to 2013. The compound growth 
rate of India's total organic area including wild collection 
was 11.52 percent.

Ministry of Commerce (2016) reported that sugar 
crops have the highest (30.90 percent) share among top 
organic crop categories followed by oilseed crops (20.80 
percent), fiber crops 19.10 percent and cereals & millets 
(14.60 percent).

From the Table 1 revealed that among all states of 
India the Madhya Pradesh has the highest (29.00 percent) 
organic production followed by Karnataka (23.00 
percent), Maharashtra (20.00 percent) and Gujarat (5.00 
percent) (Ministry of Commerce, 2016).

Opportunities for Marketing of Organic Products
Venkateswarlu et al. (2008) studied that the total 

accessible potential for organic foods in 2006 was found 
`562 crores and total market potential was estimated 
around ̀ 1452 crores in top 8 metros cities of India.

State Production (Mt) Share (percent)

Madhya Pradesh 321964 29

Karnataka 254761 23

Maharashtra 217323 20

Gujarat 60626 5

Rajasthan 60117 5

Uttar Pradesh 50299 5

Odisha 28972 3

Uttarakhand 23714 2

Tamil Nadu 17598 2

Jammu & Kashmir 14824 1

Others 60370 5

Table 1. State wise organic production in India (2014-15) 

Kind of trade 2008-09 2009-10 2010-11 2011-12 2012-13

Food export growth 300 350
(16.60)

500
(42.80)

600
(20.00)

840
(40.00)

Domestic market growth 75 100
(33.30)

150
(50.00)

300
(100.00)

600
(100.00)

Textile export growth 0 0 0 525 1025
(95.23)

Table 2. The Indian trade value of organic commodities during the years 2008-09 to 2012-13 
(`Crores)

Figures in the brackets indicates growth percentage of the previous year.

Sharma (2014) reported that the cultivation of species 
and medicinal plants must be promoted organically in the 
various rainfall zone of the country. It increased the 
profitability of organic agriculture and reduced pest load 
as most of these plants having pest repelling capacity.

It was observed from Table 2 that the percentages 
export and domestic growths of organic products had 
positive trendfrom16.60 percent and 33.30 percent to 
40.00 percent and 100.00percent during years of 2009-10 
and 2012-13 (Ministry of Agriculture, 2015).

Deshmukh & Babar (2015) studied that the 
compound growth rate of Indian organic products export 
value was 11.75percent during 2002-03 to 2013-14. 
Further, they found that the prices of organic products 
were higher than the non-organic products in domestic 
markets of Western Maharashtra. 

Arbenz et al. (2016) stated that the global retail sales 
of organic food and drink growth from 15.2 to 80 billion 
US dollar which had expanded over five-fold between 
1999 and 2014.
Consumers' Behaviourfor Using Organic Products

Bharathi et al. (2014) studied that the majority 73.00 
percent of respondents were bought organic food 
products, 61.00 percent of respondents willing to pay 
premium price up to 5.00 percent for organic food, 20.00 
percent of respondents were familiar about organic food 
through friends and relatives, 31.00 percent of 
respondents perceived that they recognized the organic 
products as a healthy food through labelling.

Gnanapandithan & Rajasekaran (2014) studied that 
3.34 score, 3.05 score and 3 scores given maximum level 
of satisfaction by consumers to healthiness, hygienic 
condition and quality of organic product respectively.

Indu & Jagathy Raj (2014) observed the majority of 
respondent's reasons for purchasing organic products 
were 'Healthier/Nutrition' and ranked first followed by 
'freshness and long shelf life' rank second and 'chemical 
free' rank third.

From the Table 3 revealed that in Bangalore city 
among 150 consumers of organic food products 27.00, 
23.00 and 17.00 percent of them willing to pay 30.00, 
20.00,and 1.00 to 10.00 percent high price for organic food 
products, respectively (Shashikiran & Madhavaiah, 2014).
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Willingness to pay high for 
organic food

No. of
respondents

Percentage

No, I don't like to pay extra 5 3

Yes, for organic I shall pay 
between 1 to 10 percent high

25 17

20 percent high 35 23

30 percent high 40 27

40 percent high 18 12

50 percent high 12 8

For quality food products, I 
won't mind the money

15 10

Total 150 100

Table 3. Consumer willingness to pay high for organic 
food products

Challenges Mean
value

Rank

Supplies are not always available when 
needed

3.5 5

High prices 4.5 1

Insufficient demand 4.1 3

Poor quality 2.5 7

Lack of standards 3.0 6

Distribution system not co-ordinate 4.0 4

High logistics cost 4.3 2

Table 4. Challenges faced by organic marketers 
Coimbatore district

(n=7)

Ramesh & Divya (2015) studied that the respondents 
ranked factors influenced to choose organic food products 
regarding 'suitable for children' and ranked first followed 
by 'interferer advertisement' ranked second and 'health 
maintenance' ranked third.
Marketing Challenges for Organic Products 

Kapoor & Garyali (2012) reported that overall (64.00 
percent) of respondents mentioned that organic fruits 
were more expensive than non-organic fruits followed by 
limited availability in the market (60.00 percent) and no 
certification of being organic (23.00 percent).

Indu & Jagathy Raj (2014) observed that majority of 
consumers showed an unwillingness to purchase organic 
products regarding 'lack of awareness' and ranked first 
followed by 'non-availability of the products' ranked 
second and 'higher price' ranked third.

It was observed from Table 4 that the most of 
marketers faced challenges regarding 'high prices' and 
ranked first followed by 'high logistics cost' ranked 
second and 'insufficient demand' ranked third. 
(Sakthirama, 2014)

Vardhini & Raja (2016) observed that the most of 
shop owners faced problem regarding 'high price of 
organic products' and ranked first followed by 
'irregularity in the supply' ranked second and 'lower shelf 
life' ranked third. 
CONCLUSIONS

India has different climatic conditions; hence 
varieties of organic products are being produced in India, 
viz., spice, pulses, fruits, vegetables, and others. In total 
organic production, Madhya Pradesh has the highest 
share followed by Karnataka and Maharashtra. Domestic 
market growth showed positive trend and market 
potential for organic products are higher than accessible 
potential. So, the Indian organic markets are an infant in 
its growth. Many consumers are ready to pay a premium 
price (30.00 percent high) for organic products in metro 
cities. Consumers are mainly recognizing organic 
products through labeling. 

High price, non-availability, lack of awareness and 
high logistics cost are the prime challenges for consumers 
and marketers. However, there is urgent need to overcome 
the challenges of markets and take the advantages of 
emerging opportunities.  
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ABSTRACT
Edible oil is an inseparable part of Indian food and also one of the important ingredient for tasty food. Since ancient time, in India 
edible oil used in food in one or other way. The taste, preference, lifestyle, and consumption habits are in transforming phase in the 
developing country like India. With changing lifestyle and health concern the consumer behaviour towards food items are changing. 
The present paper investigates the consumer behavior towards edible oil usage in Navsari. To fulfil the objectives 100 respondents 
were surveyed from Navsari (Gujarat). The semi structured questionnaire by applying convenient sampling technique for collection 
of data. The data were analysed using descriptive statistics and chi square test. It was found that majority of respondents like to 
purchase edible oil from kirana store and in their vicinity. The study found a significant relationship between the source of income 
and preferred a place of purchase for edible oil. The study also found a significant relationship between monthly family income and 
quantity of edible oil used as well as monthly family income and average monthly amount spend in store. The present study will be 
helpful to the edible oil manufacturers and marketers in deciding the suitable product mix it can provide a guide to the edible oil 
marketers in segmentation, targeting and positioning of the product as well as designing marketing strategies. 
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INTRODUCTION
Edible oil is an important ingredient of the Indian 

kitchen. India is one of the largest producers of oilseeds in 
the world and this sector occupies an important position in 
the agricultural economy. According to the Oil Division, 
Department of Food and Public Distribution (2016) 
contributes about 6-7 percent of the world oilseeds 
production. India exported 38317.56 tonnes of edible oils 
in the financial year 2014-15 valued at `46040.37 lakhs. 
India is a vast country and inhabitants of several regions 
have developed a specific preference for certain oils 
largely depending upon the oils available in the region 
(Vyas  e t  a l . ,  2013) .  In  India ,  groundnut ,  
mustard/rapeseed, sesame, safflower, linseed, niger 
seed/castor are the major traditionally cultivated oilseeds. 
Edible oil is one of the basic and important ingredients 
traditionally used by all the people for all food items and is 
essential for everything that is cooked (Bhuvaneswari, 
2015).With the change in per capita income, the edible oil 
industry in India has also under gone significant changes 

(Vyas et al., 2013). Changing lifestyle and health concern 
have also effected the consumption pattern of indian 
consumers.

Schiffman & Kanuk (2010) define consumer buying 
behaviour as “the behaviour that consumers display in 
searching for, purchasing, using, evaluating, and 
disposing of products and services that they expect will 
satisfy their needs” It is important for marketers to study 
consumer behaviour. It is important for them to know how 
consumers as individual or groups opt for, purchase, 
consume or dispose of products and services and how 
they share their experience to satisfy their wants or needs 
(Solomon, 2009). It is important for amarketer to 
understand consumer behaviour for the edible oil usage to 
prepare various strategies and marketing mix for edible 
oil. The consumer's awareness, exposure, and knowledge 
of edible oils are also growing because of the level of 
education, urbanization and also the vast development in 
communica t ion  f ac i l i t i e s  (Dh ineshbabu  & 
Venkateshwaran, 2010). The demographic factors like 
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age, sex, income, occupation, education, marital status 
and family background which significantly affects the 
behaviour of consumers (Kumar,2014). The demographic 
variables play a significant role in food choice.  The food 
habit, location, education of household heads, and other 
demographic variables have significant effects on the 
choice of edible oils (Suwen et al., 2008). As the economy 
grows and income rises, the household demand for edible 
oils increases due to change in the food consumption 
pattern with the change in per capita income, the edible oil 
industry in India has also under gone significant changes 
(Govindaraj et al., 2012; Vyas et al., 2013). Keeping all 
these developments in mind, the present study was 
conducted to study the consumer behaviour for edible oil 
usage and to identify important factors affecting 
consumption of edible oil.
METHODOLOGY

The study was conducted with the objectives, to study 
consumer behavior of edible oil in Navsari and factors 
affecting edible oil usage. To fulfill the objectives semi 
structured questionnaire was designed to collect 
information from the respondents as a research 
instrument. The primary data were collected from the 
Navsari district of Gujarat. The 100 respondents were 
selected by using convenience sampling technique. The 
data collected were tabulated and analysed with the help 
of computer software. The descriptive statistics and chi 
square test were used to analyse the collected data. 
RESULTS AND DISCUSSION

As shown in Table 1, for the present study 100 
respondents were surveyed consisting of 57 percent male 
and 43percent female. Most of the respondents (85 
percent) are a graduate, which shows good literacy of 
respondents. Majority (69 percent) family has 4 to 6 
members. The majority of respondents (53 percent) earn 
`45001 to `60000 monthly followed by 15001-30000 
(14 percent) and `30001-45000 (13 percent). The 
majority of respondents (84 percent) have only one 
earning member in the family. 

As shown in Table 2, out of 100 respondents 
surveyed, 62 percent respondents purchase edible oil 
from Kiryana store whereas 35 percent respondents 
purchase edible oil from the supermarket. The majority of 
respondents (55 percent) travel less than 1 kilometre for 
the purchase of edible oil. Most of the respondents (41 
percent) visit the store once in a week, followed by 
everyday (19 percent). Respondents were asked about the 
preference regarding types of edible oil and it was found 
that 39 percent respondents prefer to use groundnut oil, 23 
percent respondents prefer to use cottonseed oil whereas 
15 percent respondents prefer to use sunflower oil. The 
majority of respondents (57 percent) prefer to buy 15 litre 
packs. Respondents were asked about the preferred type 
of packaging for edible oil and it was found that majority 
(77 percent) respondents prefer to use tin while 12 percent 
respondents use Jar packing. This shows the bulk buying 
behaviour of consumers. In order to know who take 

`

Particulars Frequency Percent

Gender
Male 43 43.0
Female 57 57.0
Total 100 100.0
Education
Below SSC 2 2.0
SSC 2 2.0
HSC 10 10.0
Graduate 85 85.0
Post graduate 1 1.0
Others 0 0.0
Total 100 100.0
Family members
3 and less than 3 23 23.0
4-6 69 69.0
More than 6 8 08.0
Total 100 100.0
Source of income
Business 24 24.0
Government job 33 33.0
Private job 18 18.0
Agriculture and allied 14 14.0
Others 11 11.0
Total 100 100.0
Monthly family income (`)
Below 15000 12 12.0
15001-30000 14 14.0
30001-45000 13 13.0
45001-60000 53 53.0
60001-75000 6 6.0
More than 75000 2 2.0
Total 100 100.0
Persons earning (No.)
1 84 84.0
2 16 16.0
Total 100 100.0

Table 1. Demographic profile of respondents

decision for edible oil purchase, it was found that in 70 
percent families male members take decision for the 
purchase of edible oil.

Based on the review of available literature on factors 
play a significant role in the edible oil purchase and usage 
behaviour following hypothesis were constructed which 
were tested by applying chi square test.
H (A): There is no relationship between education and O 

type of edible oil used
Ho (B): There is no relationship between education and 

average monthly expenditure on grocery. 
H (C): There is no relationship source of income and O 

place of purchase
H (D): There is no relationship between place of purchase O 

and pack size of edible oil. 
H (E): There is no relationship between monthly family O 
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income and type of edible oil used
H (F): There is no relationship between monthly family O 

income and quantity of edible oil used
Ho (G): There is no relationship between monthly family 

income and average monthly expenditure on 
grocery.

Ho (H): There is no relationship between frequency to 
visit and average monthly expenditure on 
grocery. 

The relationship between education and type of 
edible oil used was found to be found significant 
statistically, which is consistent with the findings of 
(Suwen et al., 2008). who found that “education have 
significant effects on edible oil choices and education is 
significantly and positively correlated to the consumption 
of liquid butter oil”. However, the results were 
contradicting to (Zaryab et al., 2013) who did not found 
significant relationship between education and demand of 
oil and ghee. The relationship between education and 
average monthly expenditure on grocery was also found 
to be significant statistically.  The relationship between 
the source of income and place of purchase for edible oil 
found statistically significant which is in line with the 
finding of (Francis, 2015). The studies found no 
significant relationship between places of purchase and 
pack size of edible oil purchased. The study found a 
significant relationship between monthly family income 
and type of edible oil used which is consistent with the 
findings of (Zaryab et al., 2013). The study found a 
significant relationship between monthly family income 
and quantity of edible oil used as well as monthly family 
income and average monthly expenditure on grocery. The 
study found a significant relationship between the 
frequency of visit and average monthly expenditure on 
grocery. 
CONCLUSION AND IMPLICATIONS

The edible oil is an important part of everyone's diet. 
The present study investigated consumer behaviour and 
factors affecting edible oil consumption. From the study, 
it could be concluded that majority of respondents like to 
purchase edible oil from Kiryana store, and prefer to 
purchase from vicinity within the 1 kilometre area.  
Majority of respondents in the study region use ground 
nut oil followed by cotton seed oil and prefers to buy 15 
litre tin packs. The study found a significant relationship 
between education and type of edible oil used as well as 
education and average monthly expenditure on grocery. 
The study also found a significant relationship between 
the source of income and place of purchase for edible oil. 
The study also found a significant relationship between 
monthly family income and quantity of edible oil used as 
well as monthly family income and average monthly 
amount spend in store. The study indicates important 
implications for marketers to focus on the sale of bulk 
sales of tin packaging of groundnut oil and cottonseed oil. 
The producers of edible oil should focus on the 
distribution channel and easy availability of the preferred 

Particulars Frequency Percent

Purchase place
Kiryana store 62 62.0
Supermarket 35 35.0
Organised store 3 3.0
Total 100 100.0
Distance of purchasing place (km)
Less than 1 55 55.0
1.1 to 5 26 26.0
5.1-10 16 16.0
More than 10.1 3 3.0
Total 100 100.0
Frequency of visitto store
Everyday 19 19.0
Once in a week 41 41.0
Twice in a week 11 11.0
Weekly 17 17.0
Fortnightly 3 3.0
Monthly 9 9.0
Total 100 100.0
Average monthly amount spent on food (`)
Less than 4000 43 43.0
4001-8000 30 30.0
8000-12000 20 20.0
More than 12000 7 7.0
Total 100 100.0
Type of edible oil used
Groundnut 39 39.0
Cottonseed 23 23.0
Mustard 3 3.0
Olive 7 7.0
Sunflower 15 15.0
Corn 5 5.0
Rice bran 1 1.0
Others 7 7.0
Total 100 100.0
Pack size preferred by respondents 
Less than 500 ml 1 1.0
500 ml 9 9.0
1 l 18 18.0
5 l 15 15.0
15 l 57 57.0
Total 100 100.0
Pack type preferred by respondents
Pouch 6 6.0
Bottle 5 5.0
Jar 12 12.0
Tin 77 77.0
Total 100 100.0
Decision maker for purchase of edible oil
Male in family 70 70.0
Female in family 22 22.0
Jointly 8 8.0
Total 100 100.0

Table 2. Consumer behaviour for edible oil
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Variable Variable 2Pearson ÷ P-value Comment on H0

Education Type of edible oil used 52.985 **0.003 Rejected
Education Average monthly expenditure on grocery 27.950 **0.006 Rejected
Source of income Place of purchase 26.281

**0.001 Rejected
Place of purchase Pack size of edible oil purchased 10.169

NS0.118 Accepted
Monthly family income Type of edible oil used 63.623

**0.002 Rejected
Monthly family income Quantity of edible oil used 111.301

***0.000 Rejected
Monthly family income Average monthly expenditure on grocery 50.899

***0.000 Rejected
Frequency to visit Average monthly expenditure on grocery 28.749 **0.017 Rejected

Table 3. Association between various variables using chi square statistics

***, and ** Significant at one and five percent level.
NS: Non-significant.

oil. The Kiryana store has preferred a place of purchase 
for edible oil in the study area; the marketers can use this 
channel to ensure availabilities of different variants. They 
should also ensure to provide consistent quality and also 
build the brand image on health aspects to favourably 
influence the consumers.
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ABSTRACT
The study was analyzed Total Factor Productivity growth using log of aggregated values of each year was taken to construct output 
index by Tornqvist-Theil (T-T) approximation to the Divisia Index of soybean and growth in the area, production and productivity of 
wheat crop in Madhya Pradesh. Time series secondary have been collected for the study. These data have been classified into three 
periods, viz. Period-I (1986 to 1995), Period-II (1996 to 2005) and Period-III (2006 to 2015) along with overall period (1986 to 
2015). The annual overall compound growth rate in the area was positive and significant (5.20percent), while the production 
(11.98percent) and productivity (1.49percent) of soybean were observed negative and non-significant.Atanoverall level growth rate 
of TFP in Madhya Pradesh was found to be positive and non-significant, output index was highest during 1986 to 1995 (4.99). The 
overall growth of TFP and output index wasapositive while, the growth of input index shown negative response during the study 
period of 2006 to 2015. The overall analysis shows that input as a source of growth for soybean crop was found declined in case of 
manure, human labour, and animal labour revealing that the ratio of output to input decline over the period of time but still fertilizer 
and seed are the principal sources of growth for the soybean crop in Madhya Pradesh.
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INTRODUCTION
Productivity growth in agriculture is of paramount 

importance as higher yields are associated with declining 
rural poverty, suggesting that impact of growth in 
agricultural production on poverty remains high 
(Himanshu et al., 2010). The agricultural productivity 
continues to be an important driver of rural poverty 
reduction; especially it helps in rising agricultural wages. 
The slow agricultural growth could be due to reduced 
demand for food, slow technological change in 
agriculture, lack of employment opportunities for part-
time smallholders, limited technology adoption by full-
time farmers (Sharma et al., 2016). The oilseed crops play 
an important role in the agricultural development of India, 
sharing 14 percent of the country's gross cropped area and 
accounting for about 3 percent of the gross domestic 
product and nearly 6 percent of the value of all 
agricultural products (ICAR-IIOR, 2015). Soybean, 

introduced for commercial cultivation in India in 1970-
71, has established itself as a leading oilseed crop in the 
rainfed agro-ecosystem of central and peninsular India 
(Bhatia et al., 2008). The crop has gained tremendous 
strides in terms of growth in area and production in the 
country. The area under soybean has increased at an 
annual growth rate of 13.74 percent and production by 
15.1 percent during 1970-71 to 2013-14 (based on five-
year moving average data), whereas the growth in 
productivity has been merely at 1.19 percent only. The 
government policies and research support from National 
Agricultural Research System (NARS) paved the way for 
more than trebling the average productivity of soybean in 
the country, from 436 kg/ha in 1970-71 to 1353 kg/ha in 
2012-13 (Government of India, 2015).

The growth in production and productivity, however, 
has not been uniform across crops, regions and time 
periods. It is felt that the potential of green revolution 
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technologies has reached its limits and it is not able to 
sustain the future growth in Indian agriculture. The debate 
is stretched to question the efficacy and contribution of 
research to the agricultural growth process. Again, a 
sound empirical analysis of the sources of growth and 
contribution of factors like research, education, 
extension, infrastructure, etc. in raising the crop 
productivity in recent years is missing (Chand et al., 
2012). This paper makes an attempt to address these 
issues focusing on the following queries: (1) to study the 
growth of Agriculture in Madhya Pradesh during the 
study period, (2) to find out an estimate of Total Factor 
Productivity of Agriculture in the Madhya Pradesh, and 
(3) to analyze factor affecting TFP.
METHODOLOGY

Time series secondary data have been collected for 
the study. These data have been classified into three 
periods, viz. Period-I (1986-1995), Period-II (1996-2005) 
and Period-II (2006-2015) along with overall period 
(1982-2015) for the analysis of growth in the area, 
production, and productivity and TFP growth. An attempt 
has been made in the present study to analyze TFP growth 
in Madhya Pradesh using secondary data collected from 
different sources. The state has a diversified cropping 
pattern in different regions depending upon agro-climatic 
conditions and hence all the important cereals, pulses and 
oilseeds were selected for the present study. 

To calculate input and output index, Tornqvist-Theil 
index was used for data on output and inputs of the 
soybean crop. The Tornqvist-index of TFP is the 
frequently used index to compute TFP growth. It does not 
require the assumption of neutral technical change and 
allows for the variable elasticity of substitution (Evenson 
et al., 1999). Another advantage of this index is that it 
accounts for the change in the quality of inputs because 
current factor prices are used in constructing the weights. 
The quality improvements in inputs are incorporated to 
the extent that these are reflected in higher wages and 
rental value (Capalbo & Vo, 1988). The output and input 
indexes were calculated for the soybean crop in major 
states and at all-India level using TFPIP program 
developed by Coelli et al. (1998; 2005).
Total Output Index (TOI)

For the construction of output index, principal crops 
of the State were taken into account. The minimum 
support Price (MSP) was considered for converting 
physical values into monetary values. The physical 
quantities of production of all the crops for all the years 
were collected and multiplied by the respective Minimum 
Support Price (MSP) to get the value of the production. 
All these added to get the total value of production. The 
log of aggregated values of each year was taken to 
construct output index using Tornqvist-Theil (T-T) 
approximation to the Divisia index.

Where, 
thR  is the share of j  crop output in total revenue in the jt

thyear t,Q  is the output of j  crop in year t, jt

Total Inputs Index (TII)
For the construction of Input Index, following 

inputs human labour, animal power, seed, fertilizers 
(NPK)and manures have been taken. The per hectare 
expenditure on seeds, fertilizers (NPK), manures, human 
labour, animal power was used from the cost of 
cultivation data for principal crops in State. Tornqvist 
index has been used in the proposed study for computing 
the TFP for the crop sector. 

S  is the share of input i in total input cost in year t, X  it it

is the quantity of input i and p  is the price of input i in year it

t. In the case of TFP for a single crop, revenue share refers 
to the share of main product and by-product in total 
revenue from the crop, while output includes main 
product and by-product. Total output index (TOI) and 
Total input index (TII) for the year “t” were computed 
from equations (1) and (2) as follows:

TOI(t) = A  A A (3)1 2. t              …………….

TII (t) =   B  B B (4)1 2 ……….. t         …………….

This way, streams of total output index (TOI) and 
Total input index (TII) for different years (t) were 
computed from equations (1) and (2) respectively
Total Factor Productivity (TFP)

TFP is defined as the ratio of aggregate outputs to 
aggregate inputs used in the agricultural production 
process. As TFP index is a measure of growth the choice 
of index is important, as it will affect growth rates if the 
wrong procedure is chosen. Estimates of TFP indices have 
designed to provide an indication of the change in output 
per unit of total factor input. This index was computed as 
the ratio of an index of aggregate outputs to an index of 
aggregate inputs. Specifying the index equal to 100 in a 
particular year (1979-80 in the present study) and 
accumulating the measure based on above equation 
provides the TFP index. This index was calculated for the 
crop sector as a whole. The total factor productivity (TFP) 
index was computed from TOI and TII as under TFPt = 
{TOI(t)/TII(t)}.

The TFP defined by above equations can be used as 
an approximation of technological progress, assuming 
that producers behave competitively, that the production 
technology is input-output separable, and that there is no 
technical inefficiency (Antle & Capalbo, 1988).
RESULTS AND DISCUSSION
Trend and Growth

The growth of the area, production, and productivity 
of soybean in Madhya Pradesh was analyzed during the 
study (Table 1). The data were divided into three periods, 
Period-I (1986 to 1995), Period-II (1996 to 2005) and 
Period-III (2006 to 2015) along with overall period (1986 
to 2015).

The area of soybean increased from 1096.50 
thousand hectares in (1985-86) to 5578.00 thousand 
hectares in (2014-2015), that shows a relative change of 

 )1.(....)/(/
2/1

1 )/(

11 t
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392.87 percent with the fluctuation of 37.83 percent 
during this period. The overall annual compound growth 
rate (5.20 percent) of soybean was observed positively 
significant. The growth was found to positively 
significant during the 1996-2005 (0.64 percent). The 
growth of an area of soybean was found positive and non-
significant during 1986 to 1995 and 2006-2015 (17.94 
and 3.49 percent). The higher relative change 166.65 
percent during the 1986 to 1995 period as compared to 
2006 to 2015 (27.66 percent) and 1996 to 2005 period 
(3.23 percent) with the fluctuation were also higher in 
1986 to 1995 (41.11 percent) period as compared to 2006 
to 2015 (11.26 percent) and 1996 to 2005 (5.16 percent) 
period.

The production of soybean increased from 829.00 
thousand tonnes in (1985-86) to 6353.00 thousand tonnes 
in (2014-2015), that shows a relative change of 753.11 
percent with the fluctuation of 48.49 percent during this 
study. Overall annual compound growth rate (11.98 
percent) of soybean was observed positive and non-
significant. The growth of production of soybean was 
found positive and non-significant (20.48 percent) in 
1986 to 1995 and positive and significant in the case of 
2006 to 2015 (3.55 percent), while during the period 
(1996 to 2005) was found negative growth rate (1.88 
percent). The higher relative change 298.89 percent 
during 1986 to 1995 as compared to 2006 to 2015 period 
(13.35) and 1996 to 2005 (-12.68 percent) with the 
fluctuation was higher in 1986 to 1995 (53.76 percent) as 
compared to 1996 to 2005 (17.17 percent) and 2006 to 
2015 (16.47 percent) during the study. Similar findings 
were reported by Narayanamoorthy (2007).

The productivity of soybean increased from 756.04 
kg/ha in (1985-86) to 1138.94 kg/ha in (2014-2015), that 
shows a relative change of 72.37 percent with the 

fluctuation of 19.67 percent during this period. Overall 
annual compound growth rate (1.49 percent) of soybean 
was observed positive and non-significant. The growth of 
productivity was found positive and significant (4.79 
percent) in 1986 to 1995 and 2006 to 2015 (0.06 percent), 
while the growth of productivity in 1996 to 2005 (2.50 
percent) was found to be negative and significant. The 
higher relative change 47.64 percent during1986 to 1995 
as compared to 1996 to 2005 (-15.25) and 2006 to 2015 
period (3.45) percent with the fluctuation was higher in 
1986 to 1995 (19.80 percent) as compared to 1996 to 2005 
(16.62 percent) and 2006 to 2015 (11.38 percent) during 
the study.
Growth rate of Input and Output Index and TFP

Total Factor Productivity of soybean and input-
output Index for the different period of time given in Table 
2. The data shows that output index was highest during 
1986-1995 (4.99). TFP growth was positive during all the 
period and highest with highly significant during 1986-
1995. The overall growth of TFP and output index was a 
positive while, the growth of input index shown negative 
response during the study period of 1986 to 2015.

Source of Growth in TFP
The source of growth rate in Total Factor Productivity 

Particulars Average SD Base year Current year Relative change CV (Percent) CGR (Percent)

Area

1986 to 1995 2148.10 883.09 1096.50 3225.20 166.65 41.11 14.97

1996 to 2005 4332.60 223.45 3849.20 4485.30 3.23 5.16 **0.64

2006 to 2015 5365.70 604.30 4255.30 5578.00 27.66 11.26 3.49

1986 to 2015 3948.80 1494.00 1096.50 5578.00 392.87 37.83 **5.20

Production

1986 to 1995 1842.80 990.80 829.00 2870.40 298.89 53.76 20.48

1996 to 2005 4030.30 692.06 3891.50 3747.10 -12.68 17.17 **-1.88

2006 to 2015 5936.80 977.99 4500.70 6353.00 31.35 16.47 **3.55

1986 to 2015 3936.70 1909.00 829.00 6353.00 753.11 48.49 11.98

Productivity

1986 to 1995 818.10 161.95 756.04 889.99 47.64 19.80 ***4.79

1996 to 2005 930.53 154.65 1010.99 835.42 -15.25 16.62 **-2.50

2006 to 2015 1106.40 125.94 1057.67 1138.94 3.45 11.38 **0.06

1986 to 2015 951.68 187.21 756.04 1138.94 72.37 19.67 1.49

Table 1. Growth rate of soybean crop in Madhya Pradesh (1982-2015)

*** and ** Significant at 1and 5 percent level.

Period Output Input TFP

1986 to 1995 4.99 0.34 ***4.63

1996 to 2005 0.57 0.39 **0.18

2006 to 2015 1.71 -3.52
**3.59

1986 to 2015 1.64 -1.41 **3.09

Table 2. Growth rate of input and output index and TFP 
of soybean in M.P.

*** and ** Significant at 1and 5 percent level. 
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during the different time period is worked out and 
presented in Table 3. The data presented in table depict 
that seed as a source of growth during 1986 to 1995 in 
soybean crop was highest (2.59), while during 1996 to 
2005 and 2006 to 2015 it was lowest and negative (0.94 & 
0.12), this revealed that the quality seed distribution and 
seed replacement of soybean by new varieties over old 
varieties was higher during 1986 to 1995.

While from1996 to 2005, and 2006 to 2015 there was 
a setback due to drought in use of inputs because 
maximum input as a source of growth depicts negative 
figure. In case of fertilizers, the growth was highest during 
1986 to 1995 because during this period yellow seeded 
High Yielding Varieties of soybean were introduced and 
adopted by the farmers of the Madhya Pradesh. The 
overall response of fertilizers as a source of growth was 
highest among all the inputs considered in the study for 
the soybean crop.

Manure as a source of growth shown positive 
response in soybean crop during 1986 to 1995. The 
growth of labour resources was positive during 1986 to 
1995 (1.18) but remaining periods were negative as well 
as overall level in the study because substitution of human 
labour by mechanical power especially in the land 
preparation and threshing of the soybean crop, it was 
converted to negative impact as a source of growth. While 
in the case of animal labour it also showed negative 
growth during all the periods which was found increasing 
over the period of time reflecting that rate of substitution 
of animal labour by machinery power increased over the 
period of time at a faster rate.

The overall analysis shows that input as a source of 
growth for soybean crop was found declined in case of 
manure, human labour, and animal labour revealing that 
the ratio of output to input decline over the period of time 
but still fertilizer and seed are the principal sources of 
growth for the soybean crop in Madhya Pradesh. This 
indicates that in future more fertilizer responsive and 
development of varieties resistance to abiotic and biotic 
stress will lead to positive growth in soybean in Madhya 
Pradesh.

The overall analysis shows that input as a source of 
growth for soybean crop was found declined in case of 
manure, human labour, and animal labour revealing that 
the ratio of output to input decline over the period of time 
but still fertilizer and seed are the principal sources of 
growth for the soybean crop in Madhya Pradesh. This 
indicates that in future more fertilizer responsive and 

development of varieties resistant to abiotic and biotic 
stress will lead to positive growth in soybean in Madhya 
Pradesh.
CONCLUSIONS

At overall level growth rate of TFP in Madhya 
Pradesh was found to be positive, The data shows that 
output index was highest during 19986-1995 due to 
favourable government policies and effective 
implementation of various programmes helped in 
enhancing productivity of principal crops in the state, 
along with promotion of thefirst programme on oilseeds 
production which was started as Technology Mission on 
Oilseeds (TMO), and later on oilseed, pulses, oil palm, 
and maize were brought in as its ambit in the 
1990sIntegrated Scheme of Oilseeds, Pulses, Oil Palm 

stand Maize (ISOPOM, w.e.f. 1 April 2004) which 
ultimately resulted in enhancing purchase of inputs like 
improved seed, fertilizer, etc., for soybean production, 
despite of negative input growth during 2006-2015 
reveals that over the period of time response of input is 
declined due to various reasons such as increasing price, 
deterioration in quality of input  and other managerial 
factors.
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ABSTRACT
This study on production and profitability in the cultivation of pointed gourd in South Gujarat is based on data collected through 
multistage random sampling technique from 144 pointed gourd producers in Navsari and Surat districts during 2015-16. The 
operating cost (cost A) was  ̀ 242159. The average of Cost B  and Cost B  were found to ̀ 244350 and  ̀ 251795, respectively. Cost 1 2

C  and Cost C  were found to ̀ 304472 and  ̀ 311917, respectively. The total cost (Cost C )was worked out to ̀  343108 per hectare. 1 2 3

In total cost, line share (≈71 percent) is consumed by Cost A.The cost of cultivation per hectare and cost of production per quintal 
was ̀ 343108 and ̀ 1949, respectively. Average per hectare gross income and net income were ̀ 518130 and ̀ 175022, respectively. 
The return per rupee of investment on Cost  A and Cost C is worked out to ̀ 2.14 and  ̀ 1.51 respectively.1 3
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INTRODUCTION
Our country has achieved self-sufficiency and a good 

degree of stability of food production. This has created an 
urgent need for providing health security to our 
population by supplying nutrition through a balanced 
diet. Vegetables form the most important component of a 
balanced diet. We can grow a variety of vegetables all the 
year round.

 Consumer preferences have also shifted away from 
cereals and moved towards high-value agricultural 
produce like vegetables. With the increase in economic 
standards, urbanization of growing Indian villages, 
international market integration, and trade liberalization, 
the demand for horticultural products is expected to 
increase even further. On the production side, if cereal 
pricing is left to market forces, the land will be released 
from traditional cultivation to meet the growing demand 
for non-cereal crops such as oilseeds, fruits, and 
vegetables in accordance with the diversification in 
consumption pattern (Mittal, 2006). 

India is the world's second-largest producer of 
vegetables next only to China. India grows the largest 

number of vegetable crops compared to any other country 
of the world and as many as 61 annual and 4 perennial 
vegetable crops belonging to different groups, namely, 
solanaceous, cucurbitaceous, leguminous, cruciferous 
(Cole crops), root crops and leafy vegetables are grown in 
India in tropical, sub-tropical and temperate regions are 
commercially cultivated. Vegetable cultivation occupies 
an important place in the agricultural economy of the 
country. The agricultural economy of our country has the 
characteristics of the preponderance of small and 
marginal land holdings and family labour for which 
vegetable cultivation is more suitable. Though vegetable 
crops holda great promise for fostering the economic 
growth and improving the dietof the people, they received 
limited attention in marketing research programmes in 
India. The vegetable industry can be expected to have 
good growth provided the producers are assured better 
marketing facilities and reasonable prices for their 
produce. In the world, the important vegetable producing 
countries are China, India, USA, Turkey, Japan, Italy, 
Russia and South Korea. India is the second largest 
producer of vegetables in the world with a production of 
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168 million tonnes (14 percent of the total production in 
the world) from 9465 thousand hectares (15.74 percent of 
the total area under vegetables in the world) of land area in 
the year 2014-15.

Trichosanthes dioica is also known as the pointed 
gourd, parwal/parval (from Hindi), Kovakkai (from 
Tamil) or thondekayi (from Kannada), or potol (from 
Assamese, Sanskrit, Oriya "Paror" in Maithili, "Parol" in 
Magahi and "Parora" in Bhojpuri, Urdu and Awadhi. 
Colloquially, in India, it is often called green potato. It is 
widely cultivated in the eastern and some northern part of 
India, particularly in Odisha, Bengal, Assam, Bihar, and 
Uttar Pradesh. It is a good source of carbohydrates, 
vitamin A, and vitamin C. It also contains major nutrients 
and trace elements (magnesium, potassium, copper, 
sulfur, and chlorine) which are needed in small quantities, 
for playing essential roles in human physiology.

In Gujarat state total area and production of vegetable 
crops were 605 thousand hectares and 12049 thousand 
tonnes, in the year of 2014-15, respectively. South Gujarat 
is the main vegetable producing hub in Gujarat. In South 
Gujarat area and production of vegetable crops were 115 
thousand hectares and 1797 thousand tonnes, respectively 
in 2014-15. The percent share in the vegetable production 
of South Gujarat in the total vegetable production of 
Gujarat was 19.12 percent. The major vegetable crop of 
South Gujarat is brinjal, okra, tomato, cucurbits; elephant 
foot yam, kankoda, leguminous vegetable, cabbage, and 
cauliflower.

Secondary data of area and production of the pointed 
gourd is not available so this vegetable is included in 
cucurbits family. In India area and production of cucurbits 
crops were 329 thousand hectares and 4995 thousand 
tonnes for the year 2014-15. In Gujarat state total area and 
production of cucurbits crops were 81 thousand hectares 
and 1275 thousand tonnes, in the year of 2014-15. In 
South Gujarat area and production of cucurbits crops 
were 28 thousand hectares and 462 thousand tonnes, 
respectively in the year of 2014-15. (Department of 
Horticulture, 2015-16) 
METHODOLOGY

The state of is bounded by Pakistan and the state of 
Rajasthan in the North and Maharashtra in South and 
Madhya Pradesh in East and Arabian Sea in the West. The 
state is situated on latitude 20.010 to 24.070 north and 
longitude 68.040 to 74.040 East lies in the western part of 
the country. It covers an area of 195984 sq. km and 
accounts for six percent of the total geographical area of 
the country.

The state comprises of 33 districts. Among these, 
Bharuch, Narmada, Dang, Surat, Tapi, Valsad, and 
Navsari are covered under South Gujarat. It is known for 
the production of the variety of vegetables in the state. 
Therefore, South Gujarat was selected purposively for the 
present study. 

To fulfill the objective of the study, the multistage 
sampling technique has been used. The two districts of 

South Gujarat namely, Navsari and Surat were selected 
randomly. Two talukas from each district were selected 
randomly. Three villages from each taluka were selected 
randomly. Among different villages, twelve farmers or 
respondents were selected randomly.  

The study was based on the input-output data 
obtained from sample farmers in Navsari and Surat 
districts. The multistage sampling technique was adopted 
for the selection of study area and sample respondents for 
the collection of information required for the study. 

At the first stage, two districts namely, Navsari and 
Surat were selected randomly. At the second stage, two 
talukas were selected randomly from each selected 
district. At the third stage, 3 villages were selected 
randomly from each selected taluka. At the last stage, 12 
sample respondents were selected randomly from the list 
of pointed gourd growers from each selected village. 
Total 36 respondents were selected from each taluka and 
72 respondents from each district, thus total sample size 
consisted of 144 sample respondents.  

Primary data were collected from the sample farmers 
with the help of pre-tested and structured schedules. The 
relevant information on other aspects like fixed 
assets,yields and returns, quantity sold, the price received, 
and the problems faced by him in the production of 
pointed gourd (cucurbits) were collected from the sample 
farmers by personal interview method.

The tabular presentation was adopted to compile the 
general characteristics of the sample farmers, determine 
the cost structure, returns, profits and opinion of farmers 
regarding the problems in production. Simple statistical 
tools like averages and percentages were used to compare, 
contrast and interpret the results properly.

The cost of cultivation of pointed gourd crops was 
worked out by using various cost concepts defined below:
Cost A : It includes:1

1. Value of hired human labour. (`)
2. Value of hired and owned animal labour. (`)
3. Value of hired and owned machine labour. (`)
4. Value of seed (both farm seed and purchased) (`)
5. Value of manures (owned and purchased) and 

fertilizers. (`)
6. Depreciation. (`)
7. Irrigation charges. (`)
8. Land revenue. (`)
9. Interest on working capital. (`)
10. Amortized Cost (`/ha). 

Cost A : Cost A  + rent paid for leased in the land.  2 1

Cost B : Cost A  + interest on fixed capital (excluding 1 1

land)
Cost B : Cost B  + rental value of owned land + rent for 2 1

leased in the land. 
Cost C : Cost B  + imputed value of family labour.1 1

Cost C : Cost B  + imputed value of family labour.2 2

Cost C : Cost C  + 10 percent of cost C  as management 3 2 2

cost.
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Cost of production

Amortization cost

Where,
a = annual sum in rupee (annuity value) or fix cost per year 
per hectare.
P = present sum (in rupee), i.e. total of all the expenditure 
made during the period from sowing to first flowering.
i = interest rate in percent. It may be the interest rate given 
on fixed deposit or rate of returns in percent of next best 
alternative project.
n = Expected economic life of the staking and trellising in 
years.

The economic life of staking material was estimated 
for 3 years. Thus, the amortized cost was calculated for 3 
years.
RESULTS AND DISCUSSION

Different components of the cost incurred to raise 
pointed gourd crop are presented in Table 1. The 
expenditure made on inputs for overall farms shows that 
the highest cost was made on family labour charges 
(17.52 percent) followed by hired labour charges (12.04 
percent), amortization cost (13.20 percent), seedling 
charges (12.93 percent), fertilizers (7.86 percent), interest 
on working capital (5.78 percent), etc.

Thus, in pointed gourd cultivation, a higher number 

Cost of cultivation (per ha)

Quantity of main product (q per ha)
=

I (1+i)n

[(1+i)n] -1
a=P

Items Farmers

Value (`) Percent

Human labours
(a) Hired 41320 12.04
(b) Family 60122 17.52
Seed/seeding 44362 12.93
FYM 18560 5.41
Chemical fertilizer 26988 7.86
PPC 9840 2.87
Machine power 4992 1.45
Bullock power 1900 0.55
Irrigation charges 11103 3.24
Miscellaneous 9100 2.65
Depreciation 8850 2.58
Amortization cost 45303 13.20
Interest on working capital 19841 5.78
Interest on fix capital 2191 0.64
Rental value of land 7445 2.17
Management cost 311917 90.91
Total cost 343108 100

Table 1. Item-wise break up of cost of cultivation per 
hectare for pointed gourd

of labour is required during different agronomic 
operations and harvesting time due to that farmers 
cultivated pointed gourd in small size as compared to their 
land holding. The total cost of cultivation was amounted 
to `343108. This type of results are also observed by 
Tripathi et al. (2005)

The results obtained for different cost concept of 
pointed gourd are presented in Table 2. It is revealed from 
the table that about 70.58percent was paid out cost 
including amortized cost, which shows that during the 
production span, higher cash amount should be required 
on hand. This table also revealed that the total cost of 
cultivation (Cost C ) per hectare of pointed gourd was 3

amounted to ̀  343108. 
The average of Cost B  and Cost B  were to the tune of 1 2

` 244350 and ̀ 251795, respectively. Cost C  and Cost C  1 2

were found to ̀ 304472 and ̀ 311917, respectively. 
The details of yield, cost, gross income and returns 

are presented in Table 3. The table revealed that per 
hectare average output of pointed gourd was accounted 
for 160 quintals. The cost of cultivation was estimated to 
the tune of `343108 per hectare. Average per hectare 
gross income and net income were found to`518130 and 
`175022, respectively. The cost of production per quintal 
was found to `1949 which is in conformity with the 
results obtained by Balaji et al. (2016) for pandal 
vegetables(`1447) in Coimbatore district.

A comparison of various income measures from 
pointed gourd cultivation in the study area are given in the 
Table 4. Different income measures estimated for the 
cultivation of pointed gourd are encircled in Table 4. Farm 
business income represents returns over variable cost. On 
an average, the farm business income from pointed gourd 

Cost Overall (Average)

Cost A1 242159
(70.58)

Cost B1 244350
(71.22)

Cost B2 251795
(73.39)

Cost C1 304472
(88.74)

Cost C2 311917
(90.91)

Cost C3 343108
(100)

Table 2. Cost of cultivation of pointed gourd with 
different cost concept

(`/ha)

Figures in parentheses indicate the percentage of the total cost.
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Particulars Overall (average)

Gross income 518130
Return over variable cost 275971
Farm business income 275971
Family labour income 266335
Net income 175022
Returns to management 36939
Returns per rupee 2.14

Table 4. Return from cultivation of pointed gourd crop 
on sample farms

(`/ha)

Cost Overall (average)

Cost A1 2.14
Cost B1 2.12
Cost B2 2.06
Cost C1 1.70
Cost C2 1.66
Cost C3 1.51

Table 5. Returns per rupees of investment in pointed 
gourd cultivation

cultivation was worked out to `275971 per hectare. The 
family labour income per hectare was worked out to 
`266335.

Net income implies profit per hectare after deducting 
Cost C  from gross income. The overall net income and 3

returns to management from per hectare were found to the 
tune of `175022 and `36939, respectively. It is also 
revealed from the table that the return per rupee was found 
at 2.14. Kumar et al. (2004) have also found B:C ratio 
2.63 for brinjal in the same line of this result.

Return per rupee on investment is one of the effective 
methods to measure the economic feasibility of any crop. 
The details are presented for pointed gourd cultivation in 
Table 5. It is evident from Table 5 that returns per rupee of 
investment on cost A , B , B , C , C , and C  were 2.14, 1 1 2 1 2 3

2.12, 2.06, 1.70, 1.66 as well as 1.51 per hectare of pointed 
gourd cultivation, respectively. It indicates that if the 
farmers have invested one rupee then they had earned 
2.14, 2.12 and 1.51 over cost A B , and C  respectively. It 1, 1 3

shows the better return on the investment in the pointed 
gourd. These results are in conformity with the results 
obtained by Radha & Prasad (2001).

Particulars Overall
(average)

Output (q) 160
Cost of cultivation (`) 343108
Gross income (`) 518130
Net income (`) 175022

-1Cost of production (`q ) 1949

Table 3. Per hectare output, cost, gross income and net 
return of pointed gourd

CONCLUSIONS
The average area per sample farmer under pointed 

gourd crop was 0.24 percent in the study area. The result 
revealed that the average total cost (Cost C ) per hectare 3

was amounted to `343108. Among different components 
of cost, expenditure incurred on labour was more. The 
overall gross income per hectare was `518130. The farm 
business and family labour income were found to`275971 
and ̀ 266335 respectively, per hectare. The net income per 
hectare was found to`175022. It showed that farmer 
earned more profit per hectare area. The returns per rupee 
investment on cost A , B , B , C , C , and C  were 2.14, 1 1 2 1 2 3

2.12, 2.06, 1.70, 1.66, and 1.51 per hectare, respectively. 
Thus, pointed gourd cultivation is found profitable in the 
study area. 
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ABSTRACT
Post-harvest loss is one of the major concerns in agriculture at present stage as demand for food is ever increasing and demand 
supply gap is ever widening. Post-harvest loss refers to loss in the amount of food grain from the stage of harvesting of the crop till it 
reaches the ultimate consumer. Reduction in post-harvest losses along with improved cultivation technique will help to bridge the 
gap between demand and supply of food grains in our country. Though India is the highest producer of pulses in the world, it largely 
has to rely on import of pulses as domestic production cannot meet the demand of the country for pulses. Minimizing post-harvest 
losses is an important aspect to provide pulses to more countrymen in need. A study was carried out in Nagaon district of Assam with 
the objective to find the extent of post-harvest loss in pulses at various stages of and different categories of farmers. The loss of 
production was observed highest in small farmers (7.84 per cent). During farm level, the loss was highest at harvesting and storage 
stage (29 and 28 per cent of farm level loss, respectively). At the market level, highest loss was observed during retailing stage which 
contributed 40.91 per cent of the total market level loss of pulses. Adequate infrastructure facilities mainly storage and improved 
cultivation technique along with efficient tools will help to reduce the post-harvest losses in pulses to a minimum level. 
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INTRODUCTION
Pulses are an integral part of sustainable agriculture 

because of their vital role in nutritional security and soil 
ameliorative properties (Kumar et al., 2011). Assam, one 
of the seven North Eastern states of India, was awarded 
Krishi Karman award for the best performing state in 
pulse production by Ministry of Agriculture, Government 
of India in 2013-14 (Talukdar, 2014). Like other 
agricultural commodities, pulses are also subjected to 
post harvest losses. A reduction in these losses is crucial 
for increasing the food availability and enhancing global 
food security. Grains may be lost both in pre- harvest and 
post-harvest stages. Pre-harvest losses occur before the 
harvesting of the plants and is cause mainly by insect-pest 
infestation, occurrence of diseases, weed infestation, 
extreme natural calamities, etc. whereas post-harvest 
losses occur during the different stages of the post- 
harvest process like harvesting , threshing, cleaning , 
drying, storage, transportation, milling, packaging and 
distribution. The post-harvest losses are more in low 

income countries due to non-availability or inadequacy of 
pre-harvesting management, processing, storage, 
infrastructure, and market facilities. Reduction of post-
harvest losses reduces the cost of production, trade 
distribution and lowers the prices for consumers at the 
same time increasing the farmer's income (Panhwar, 
2006).In Assam, the post-harvest losses of paddy 
recorded to be 2.55 q/ha and total losses (both pre and 
post-harvest losses) to be 5.04 q/ha (Bordoloi, 2013).The 
area under pulses in Assam in 2013-14 was 150 thousand 
hectares with a production of 1.04 lakh tonnes. There is a 
gap of 3.04 million tonnes in supply and demand of pulses 
in India (Ahlawat et al. 2016).  Though it is the largest 
producer due to the high demand of pulses, India still has 
to rely on import of pulses. India imports nearly 4 MT of 
pulses and therefore reduction in harvest and post harvest 
losses are important to reduce this dependency (Jha et al., 
2015). Indian agriculture is not immune from the common 
problems of the post-harvest technology of developing 
nations and therefore serious efforts need to be 
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marshalled on large scale to stem the repercussions of 
food grains losses. The present study was conducted in 
Nagaon district of Assam with the objective of examining 
the extent of post-harvest losses in pulses both at farm 
level and market level, so that appropriate policy 
measures can be taken to minimize the losses.
METHODOLOGY

The study used cross section primary data on the 
production practices of pulses, methods of harvesting, 
and drying, place of drying, mode of packaging, storage 
system, and mode of transportation and estimation of 
quantity losses during post-harvest operations during the 
year 2016. A sample of 80 farmers comprised of 14 
marginal, 30 small, 19 semi- medium and 17 medium 
were randomly selected from Nagaon district that has the 
research station under Assam Agricultural University, 
working on pulses research. Total and percentage of post-
harvest losses at different levels were estimated crop 
losses were estimated by relying on the traditional 
knowledge of the farmers to recall the extent and relative 
losses that occur for each crop and at each stage of post-
harvest handling: harvesting, transportation, drying, 
threshing, processing, and storage. Also, 30 market 
intermediaries including village traders (7), wholesalers 
(7), processor (8) and retailer (8) were interviewed to 
collect the data on market level losses in food grains. Data 
on total production, marketable and marketed surplus of 
the pulse, losses occurred at different stages of pulse 
production and marketing were collected from the 
selected sample farmers and market intermediaries as 
well. Simple tabular and per cent analysis was done to 
achieve the objective. 
RESULTS AND DISCUSSION
Estimation of Post-harvest Loss in Pulses at Farm 
Level

The post-harvest losses in pulse at farm level for 
different size class of farmers are presented in Table 1. 
The total loss was estimated to be around 4.94, 5.20, 4.90 
and 4.55 kg/q for marginal, small, semi-medium and 

medium farmers, respectively. Losses during storage 
were tuned to 1.23 (24.89 per cent), 1.48 (28.46 per cent), 
1.60 (32.65 per cent) and 1.33 kg/q (29.23 per cent) for 
marginal, small, semi-medium and medium farmers 
which were mainly due to lack of adequate storage 
facilities. The storage loss accounted to be 28.78 per cent 
of the total loss. Pulses are stored mainly in large plastic 
drums or bags for a maximum period of 4-5 months 
because of which storage loss in the case of pulses is less 
as compare to rice loss during harvesting was estimated to 
be maximum in the case of semi-medium farmers (1.53 
kg/q) followed by medium, small and marginal farmers 
with a loss of 1.35, 1.49 and 1.45 kg/q. The loss during 
harvesting was highest that accounted for 29.59 per cent 
of the total loss. The loss in transporting was estimated to 
be 0.58 kg/q across the groups. The transportation loss 
was 11.84 per cent of the total losses. Harvested pulse 
plants are left in the field for drying and then transported 
to the threshing place by putting it in gunny bags or 
bamboo basket. The loss during threshing accounted to be 
0.89 kg/q and 18.16 per cent of the total loss. Threshing of 
pulses is done either by beating the pods with a wooden 
log or by tampering by bullock foot. The loss during 
threshing was found to be highest in both small and 
medium farms (1.19 kg/q) and least in the marginal and 
semi-medium farm (1.05 kg/q). The loss during drying 
and winnowing stage was estimated to be lowest and was 
0.34 kg/q and 6.94 per cent of the total loss. Thus the 
average post-harvest losses per farm level were estimated 
to be 4.90 kg/q. Kannan (2011) estimated that the post-
harvest losses in tur in Gujarat and Maharashtra. It was 
reported that the losses incurred by marginal, small, 
medium and large farmers of Gujarat tuned to 7.24, 5.41, 
3.88, 2.43 kg/q while in Maharashtra the losses were 9.37, 
7.84, 4.07, 3.16 kg/q. 
Estimation of Post-harvest Loss in Pulses at Market 
Level

The total loss incurred at market level in pulses was 
estimated to be 2.64 kg/q. The losses were highest at 

Stage Marginal Small Semi-medium Medium Pooled

Harvesting 1.45 1.49 1.53 1.35 1.45
(29.35) (28.66) (31.22) (25.99) (29.59)

Transportation 0.83 0.65 0.42 0.40 0.58
(16.80) (12.50) (8.57) (17.90) (11.84)

Threshing 1.05 1.19 1.05 1.19 0.89
(18.15) (22.88) (21.43) (15.29) (18.16)

Winnowing and drying 0.38 0.39 0.30 0.28 0.34
(7.64) (7.50) (6.12) (7.95) (6.94)

Storage 1.23 1.48 1.60 1.33 1.41
(24.89) (28.46) (32.65) (29.23) (28.78)

Total loss 4.94 5.20 4.90 4.55 4.90
(100.00) (100.00) (100.00) (100.00) (100.00)

Table 1. Estimated farm level post-harvest losses at different stages in pulses
-1(kg q )

Figures in parentheses indicate the percentages to the total losses.
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retailer level that tunes to the1.08 kg/q, out of which 
losses at storage maximum (0.56 kg /q) as the retailer was 
had to store the grains until it was sold out. Moreover, no 
proper storage structures were used by them as such most 
of the grains are either damaged by microbes or by insects 
and rodents. The transit and handling losses at the retail 
level were found to 0.32 kg/q and 0.20 kg/q, respectively. 
The processor losses were found to 0.62 kg/q of which 
0.15 kg/q was loss while splitting the grains, 0.20 kg/q 
during storage and 0.27 kg/q in the handling of pulses. At 
the wholesale level, the transit and storage losses tune to 
0.18 kg/q and0.34 kg/q which turn to a total loss of 0.52 
kg/q. Minimum losses were observed to be incurred by 
village traders as they handle less quantity at a time. The 
losses were estimated to be 0.42 kg/q which include losses 
of 0.30 kg/q during storage and 0.12 kg/q of transit losses. 
Jeswani & Baldev (1990) stated that post-harvest loss is in 
the range of 25-30 per cent with maximum loss during the 
stages of storage and milling.
Estimated post-harvest Losses as Percentage of Total 
Production of Pulses

The perusal of Table 3 shows that the per cent loss of 
pulses over production. It was found 7.58, 7.84, 7.54, 7.19 
per cent losses over production in marginal, small, semi-
medium and medium farmers respectively. On an 
average, 7.54 percent loss over production was incurred 
in pulses. In All India basis, total post harvest losses in 
pigeon pea, chick pea, black gram and green gram was 
found to be 6.63, 8.41, 7.07 and 6.60 per cent, respectively 
(Jha et al., 2015). 
CONCLUSIONS

From the study, it was evident that post-harvest losses 
occur at various stages of pulse production for various 
categories of farmers. At the farm level, highest loss 
occurs (29 per cent of total farm level loss) during 
harvesting stage followed by storage (28 percent of total 
farm level loss). This implies non availability of efficient 
harvesting tools as well as proper infrastructure for 
storage in the study area. Also, in the market level, the 
storage facility attributed maximum losses at various 
stages. Highest loss was observed at the retailer's level 
which was 40.91 percent of the total market level loss.  
Over all loss over production was observed highest in 
small farmers (7.84 percent). It is clear from the study that 
emphasis on improving infrastructure facility and 
adopting superior farming technique and tools are the 

Stage Loss 
-1(kg q )

Loss 
(per cent)

Village trader level
Storage loss 0.30 11.36
Transit loss 0.12 4.55
Total losses at village trader level 0.42 15.91
Wholesaler level 
Storage loss 0.34 12.88
Transit loss 0.18 6.81
Total losses at wholesale level 0.52 19.70
Processor level
While splitting the grains 0.15 5.68
Storage 0.20 7.56
Handling 0.27 10.23
Total losses at processor level 0.62 23.48
Retailer level
Storage 0.56 21.21
Transit 0.32 12.12
Handling 0.20 7.56
Total losses at retail level 1.08 40.91
Total 2.64 100.00

Table 2. Estimated market level post-harvest losses in 
pulses 

Size groups Production Loss at farm level Loss at market level Total loss Percent loss over production

Marginal 1.50 7.41 3.96 11.37 7.58
Small 2.43 12.64 6.42 19.06 7.84
Semi-medium 4.20 20.58 11.09 31.67 7.54
Medium 3.69 16.79 9.74 26.53 7.19
Total 3.00 14.70 7.92 22.62 7.54

Table 3. Estimated post-harvest losses as a percentage of total production in pulses
(kg)

need of the hour to minimize the post-harvest losses to a 
minimum level.
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Youth in Sangrur District of Punjab. Department of 
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India is one of the youngest nations in the world, with 
almost 65 per cent of the population under the age of 35 
years. The youth in the age group of 15 to 29 years 
comprised 27.5 per cent of the population. Attributes of 
strong passion, motivation and will power make them 
the most valuable human resource for fostering 
economic, cultural and political development of a 
nation. However, the present situation characterized by 
lack of proper education and occupational opportunities 
on one side and their inability to adapt global culture but 
running down faith in local cultural practices on the 
other has brought Indian youth at the verge of exigency. 
To get youth out it and to channelize their creative 
energies, there is call for a comprehensive policy 
through systematic studies focusing the nature and state 
of contemporary youth. The proposed study is an effort 
in this direction with the objectives (i) to assess physical, 
social and economic profile of youth in the village.(ii) 
tostudy institutional pattern of conduct of youth in the 
village(iii) to highlight problems of youth and suggest 
remedial measures. The study was conducted in Balewal 
village of Sangrur district of Punjab. By door to door 
survey, all the young persons of the village having age 
between 15-35 years and residing in that village from the 
last ten years were taken as respondents. Sample size 
was 281respondents (136 males and 145 females). The 
findings of the study revealed that 12 percent males were 
overweight and 50 percent females were under weight. 
Except 15 percent of respondents, majority dropped 
studies at matric/senior secondary level and reasons for 
drop out given by majority were either disinterested in 
studies or inability to get admission in college due to 
poor academic performance. Most of the leisure time of 
youth in the village was either spent by watching 
television or by gossiping with friends or neighbors. 
Majority of the youth still consider caste and family 
background as main considerations for marriage. All 
females but only nine percent of males were teetotalers. 
Among the males who consumed intoxicants, half were 
used to consume alcohol only while others, along with 
alcohol were hooked to drugs as well. Among family 
problems, criticism and vigilance by parents were the 
main problems faced by young respondents while at 
social front, their low economic and educational status 
was the main problem in their life. The study concluded 
that high quality education leading to occupational 
opportunities may solve almost all the problems 
confronted by rural youth. It was suggested that at block 

level, two or three big schools, each catering to the needs 
of approximately five adjoining villages equipped with 
modern means and methods at affordable to all should be 
established. To deal with psychological problems of 
y o u n g ,  G o v e r n m e n t  a n d  N o n - G o v e r n m e n t  
Organizations must come up with youth counseling cells 
and youth clubs so that youth energies can be 
channelized and utilized in constructive activities for 
social and economic development of the country.

Kamlesh Goyal (2016). Globalization and its Impact on 
Transforming India's Economy. Department of 
Economics, Punjabi University Patiala-147002, Punjab.
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Supervisor: Dr. Kamaljit Singh
JEL Codes:  F6, F63, N10

Globalization is basically a socio-economic term where 
people think locally and act globally. It comprises of 
liberal microeconomic policies such as deregulation, 
liberalization, and privatization through which the border 
of the countries do not matter for movement of 
commodities, services, capital, finance, labour, 
technology, ideas and information. This strategy 
generates a process of increasing economic integration 
and growing interdependence between countries of the 
world economy. In India it was conceived and initiated by 
Prime Minister Rajiv Gandhi in 1985 and is known as 
New Economic Policy. However, as a system it was 
officially adopted by former Prime Minister P.V. 
Narasimha Rao with Dr. Manmohan Singh as his Finance 
Minister in July 1991 which is popularly known as New 
Economic Reforms (LPG) and now it is highly 
accelerated by Prime Minister Narendra Modi through 
Make in India, scrapping Planning Commission and 
establishing NITI AYOAG, implementing Goods and 
Services Tax (GST), etc. The process of globalization is 
hamstrung as there are misgivings, some genuine and 
some imagined. As every coin has two sides, similarly, 
there are both positive and negative aspects of 
globalization on Indian Economy. Indian economy is the 
12th largest economy in terms of exchange rate (US 
Dollar) and second fastest growing economy in the world. 
India's GDP has touched US $ 1.25 trillion. India made a 
remarkable progress in information technology, services 
and knowledge process services. Furthermore, 
globalization has increased informalization through 
greater freedom in the movement of capital across 
national boundaries which entails reduction in state 
control of administering prices, privatization of state 
assets, reduction of direct and indirect taxes, reduction or 
cutting back public productive investment or reduction of 
subsidies to the farmers in order to reduce fiscal deficit, 
trade liberalization, and liberalization of current and 
capital account transactions. In the labour market it has 
created the division between skilled/unskilled workers, 
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male/female workers and formal/informal workers. It has 
also led to increase the competition in labour market 
where, workers have to work for long hours and get low 
wages, no job security, irregular salary, no wage revision 
and they are not covered by any kind of insurances or 
other benefits. Indeed, globalization often affects the 
relative demands for skilled and unskilled workers and 
often these workers in developing countries substitute 
low-skilled workers in the advanced countries through 
contraction, sub-contraction. It is believed that 
globalization will lead to marginalization of some groups, 
causing large-scale unemployment and inequalities, as 
also upsurge of consumerism and damage to the 
environment. If adopted without checks it can cause loss 
to country's sovereignty. It is also presumed that free 
market system tends to become a source of economic and 
political corruption. India's experience so far has been 
mixed. How far the country's nation-builders take us is 
still under an interrogation mark.

Simrathjit Kaur Kaler. (2016). Problems and Support 
Systems of Disabled Women in Rural Punjab. 
Department of Economics and Sociology, Punjab 
Agricultural University, Ludhiana-141004.

Major Subject: Sociology
Major Advisor: Dr. Shalini Sharma
JEL Codes: I30, I31, J12

Women and girls are reported to be largest group in the 
global disability population and they have been 
historically subjected to discrimination both on ground of 
their disability and gender. The present research was 
undertaken with the specific objectives: to assess the 
socio- economic status of the disabled women, to 
highlight the problems faced by disabled women at 
various stages of life cycle, to explore the support systems 
available to the disabled women and to assess the 
awareness regarding disability rights and legal provisions 
and benefits availed thereof by the respondents. The 
blind, dumb and deaf, loco motor, limb deformities and 
respondents with spinal cord defects were interviewed. 
The study was conducted in two districts of Punjab i.e. 
Ludhiana and SAS Nagar. Multistage random sampling 
technique was used for sample selection. Three blocks 
from each district were selected. Fifteen disabled women 
were selected from each block, thus sample of 90 
respondents from six selected blocks were personally 
interviewed for the purpose of study. The disabled women 
between age group of 15 years to 45 years and above were 
interviewed. The study found nearly half  of the disabled 
were between 21 to 35 years of age, one third disabled by 
birth and more than half (56.7 percent) were illiterate. 
Eighty seven per cent were housewives and were not 
gainfully employed, married (54.4 percent), gender 
biasness (61.1 percent) and isolation (76.6 percent) were 
the major socio-economic and psychological problems 

during childhood. Oppressive culture (93.3 ), 
insincere sympathy (87.8 percent) and demand of dowry 
(63.3 percent) to accommodate disability were major 
problems before marriage. Last to receive resources 
(91.83 percent), stigmatized identity (93.87 percent), and 
incapacity (73.46 percent) were the major problems after 
marriage. Village Panchayat merely helped in securing 
information and access to limited concessions by the 
state. Sixty per cent of the disabled had Disability Identity 
Cards except disability pension, less than 10 percent were 
aware about different government sponsored welfare 
schemes. Lack of mobility and cumbersome procedure 
was major reason behind not availing benefits. Study 
recommended that government schools in rural areas 
should have the provision to cater the special needs of 
blind and dumb and deaf respondents. Avenues of 
vocational trainings should be promoted with 
government and non-government interventions to make 
the disabled economically independent.

Pradeep Mishra. (2014). Modeling and Forecasting of 
Food Crops in India and their Yield Sustainability. 
Department of Agriculture Statistics, Bidhan Chanda 
Krishi Vishwavidyalaya, Nadia–741 252, India. 

Major Subject: Agriculture Statistics 
Major Advisor: Dr. Pradip Kumar Sahu
JEL Codes: C43, C81, C51, C52, O13, Q56

Agriculture still remains the backbone of Indian 
ndEconomy. Food security to the people of the 2  most 

populous country in the world depends on success of 
agriculture in the country. Among the food crops, rice is 
the most important crop of India and it occupies more than 
25 % of gross cropped area of the country. It is the staple 
food not only for the Indians but also for nearly half of the 
world population. It ranks third after wheat and maize in 
terms of worldwide production. Rice contributes 41 % of 
total food grain production of India. Among the rice 
growing countries in the world, India has the largest area 
under rice crop (about 45 million hectare) and ranks 
second in production, next to China. Like rice, India is the 
second largest producer of wheat, next to China, 
accounting 11.63 percent of total wheat production in the 
world. Rice and wheat continue to play vital role in the 
national food grain supply. Based on the relative 
contribution of rice and wheat in Indian food basket, the 
present study emphasizes on these two crops along with 
total food grains. Not all the states are equally producing 
or contributors of these two crops to national food grain 
basket, there are major contributing states and the 
supporting states. As it is not possible to take all the states 
at a time under the given time and other resource situation, 
the present study opted for selection of those states on the 
basis of contribution in production for the year 2009 in 
India (the most recent published data available during the 
initiation of the work). Weather elements along with 

percent
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irrigation and inputs like fertilizers, plant protection 
chemicals are the most important factors for successful 
cultivation of agricultural crops, so also for rice and 
wheat. Without having proper knowledge on the past 
production behaviour it would be very difficult to assess 
the likely production and its future scenario. For any 
populous country like India, it is of utmost importance to 
the planners to have knowledge about the likely 
production scenario for assured supply of food to this ever 
increasing population. Instability and sustainability are 
the two major aspects need to be addressed for assured 
supply of food grains and to plug the loopholes in the 
production system. Researches on analysis of past 
production behaviour in conjunction with factors of 
production, the instability and sustainability of the crop 
yields along with the projection on likely production play 
vital role in food security of the country. So, keeping  all 
these in to consideration the present study attempted (1) to 
study the behaviour of factors of production and 
production of the major crops in major states of India. (2) 
to study the relationship of factors and output (3) to study 
the interstate variability and instability (4) measuring the 
sustainability of production (5) to model and forecast the 
production behaviours of the crops in conjunction with 
the factors of production
Under the given limited time and other resource situation 
along with the availability and uniformity of the 
information the present study opted for selecting five 
major rice, wheat and total food grain producing states in 
India along with that of whole India. Ultimately the states 
selected for the present study are a) for rice West Bengal, 
Andhra Pradesh, Punjab, Uttar Pradesh and Bihar b) for 
wheat Uttar Pradesh, Punjab, Haryana, Madhya Pradesh, 
and Rajasthan and c) for total food grains Uttar Pradesh, 
Punjab, Andhra Pradesh, Rajasthan and West Bengal. 
Sincere efforts are given to use uniform and consistent 
information in all the series. In-spite of our best efforts 
information on pesticides was not available for all the 
contributing states uniformly for meaningful statistical 
analysis. Factors of production like, rainfall, irrigation, 
temperatures, fertilizer use are also used to forecast each 
and every series. Before analysis, thorough review work 
was done to frame the model of analyses befitting to the 
objectives of the study providing due consideration to the 
constraints. Starting with checking for outliers, followed 
by randomness test, the study describes each and every 
series with the help of descriptive measures. With 
descriptive statistics one simply describes what is or what 
the data shows. Descriptive statistics are used to present 
quantitative descriptions in a manageable form. Each 
descriptive statistic reduces lots of data into a simpler 
summary. Descriptive statistics can broadly be 
categorized into measures of central tendency (CT), 
measures of dispersion and measures of association-ship; 
and the study have used these to describe the series. Step 
down regression analysis has been used to identify the 
most useful factors/relationships. To avoid the problem of 

multicollinearity, Principal Component Analysis is also 
employed. To find out the trend in each and every series 
parametric models are used and the best fitted models are 

2selected based on the maximum R  value coupled with 
overall significance of the model and significance of the 
coefficients.
Study of instability and sustainability are the two 
important objectives of the study. In the present study, in 
both the cases, efforts have been made to improve up on 
the existing measures with the help of proposed modified 
measures for instability and sustainability. Proposed 
measures of instability and sustainability along with the 
existing measures have been used to characterise the 
series. Instability has been studied in three different 
phases viz. the pre green revolution period, the green 
revolution period and the post green revolution period. 
Once after measuring/characterising the series the study 
starts for modelling and forecasting the series using 
ARIMA models with and without introducing the 
regressors (factors of production) in the respective model. 
In this endeavour, all the series are first checked for their 
stationarity and made stationary, if the initial series are not 
stationery, then these stationary series are individually 
modelled. Among the competitive models, the best fitted 

2models are selected based on the maximum R , minimum 
root mean square error (RMSE), minimum mean absolute 
percentage error (MAPE), minimum of maximum 
average percentage error (MaxAPE), minimum of 
maximum absolute error (MaxAE), and minimum of 
Normalized BIC. Any model which has fulfilled most of 
the above criteria is selected. Best fitted models are again 
put under diagnostic checks through the checking of ACF 
and PACF graphs of the residuals. Only those models 
showing white noise are retained and used for forecasting 
purpose. 
     Based on the above existing as well as proposed 
statistical methods, using the information on the selected 
states for the specified crops extensive analyses are 
carried out and the results are discussed. In the following 
paragraphs salient findings of the study are mentioned in 
brief:
1. There has been substantial growth in area, production 

and yield of all the crops during the period under 
investigation. The growths and growth rates are not 
uniform over the crops and its components. 
Production behaviour of two major crops including 
total food grains, as visualized through area, 
production and yield follow mostly the cubic trend, 
indicating the tendencies of the series to be declining 
in recent past. Hence there is need to evolve policies 
directing higher yield level of food crops through 
development of quality and high yielding resulting 
from improved varieties and production methods.

2. Not only the total fertilizer consumption but also the 
total irrigated areas are related with the production 
behaviour of rice, wheat and total food grains in 
India.  Productivity of wheat is found to be greatly 
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related with temperature particularly in states like 
Punjab, Haryana and Rajasthan.

3. Variability in agricultural production consists of 
variability in area and yield and their interactions and 
the changing technologies. Variation in area under a 
crop also occurs in response to distribution, 
variations in rainfall and other climatic factors, crop-
specific inputs. All these factors also affect the 
variations in yield. Instability in areas under rice is 
comparatively high during period III i.e. during post 
green revolution period. Production instability in rice 
varies among the states from period to period. For 
obvious reasons of changing/improving technologies 
during the green revolution period, instability in 
productivities of rice in different states are found to 
be highest.  Unlike that of rice, instability in area 
under wheat is found to vary among the states in 
different periods, thereby indicating that effect of 
green revolution technology has been felt in different 
times in different states. But among the states, 
Madhya Pradesh is the most instable state with 
respect to production in all the periods. 

4. Excepting for Punjab, rest of the states including 
whole India show higher instability during the period 
III with respect to area under total food grains. In case 
of production of total food grains Uttar Pradesh, West 
Bengal and Rajasthan show higher instability  during 
the period II(period of green revolution),while 
Punjab and whole India in period I (before green 
revolution). Andhra Pradesh showing maximum 
instability in production during phase III. In 
productivity of total food grains all the states 
including whole India show higher instability in the 
period II (period of green revolution) and among the 
states Punjab recorded maximum instability.

5. So far about the yield sustainability is concerned, in 
case of rice and wheat the proposed new measure of 
sustainability gives results at par with those of used 
existing measures. But for total food grains different 
results are recorded for different measures. 

6. Box –Jenkins methodology used for modelling and 
forecasting of the production behaviour indicates 
varieties of models for the different series.   When the 

best fitted models among the competitive models 
after being passed through diagnostic cheques are 
used to generate out of sample values for the period of 
validation, in most of the cases, it is found that the 
models with factors of production as regressors in the 
models have outperform the simple ARIMA models. 
The forecasting models are used for generations of 
values of the series during the period 2015 and 2020.

7. In case of inclusion of factors production of rice West 
Bengal would be leading state of India with the 
production of 19355 thousand tonnes. For the whole 
India production of rice would be 79364 thousand 
tonnes. Uttar Pradesh would be leading state of India 
with the production of wheat 33286 thousand tonnes. 
For the whole India production of wheat would be 
84643 thousand tonnes. For total food grains Uttar 
Pradesh will be leading state of India with the 
production of 49455 thousand tonnes. For the whole 
India production of total food grains would be 
259707  thousand tonnes.  

Thus, from the present study it can be concluded that area, 
production and productivity of rice, wheat along with 
those of total food grains there has been improvement in 
all the fronts. Effect of intensive input like total fertilizer 
consumption and irrigated area of crops has more impact 
on crop performance. Temperatures found to impact 
particularly on productivity. So it is needed to use 
intensive input in a proper manner. Differential pattern of 
instability among the major states and among different 
time horizons indicate progress in the production process 
of rice, wheat and total food grains lacks uniformity over 
the states and over the phases.  From the sustainability 
yield measurement result it is clear that there is need to 
improve cultivation technique of these crops to get stable 
productivity. In most of the cases, inclusions of different 
factors of productions in the best fitted time series model 
increase the accuracy and trace the path of production 
behaviours in a better way compared to simple time series 
model. Also from the forecasting value it can be said that 
area, production and productivity would improve in 
future and the forecasted values are likely to help the 
policy maker in existing battle against food and 
nutritional security.
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