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ABSTRACT
By analysing the Vietnam Household Living Standard Survey in 2012 (VHLSS2012), which contained the data on remittances sent by 
the migrants to the households, the study discovered that internal migrants had a positive impact on poverty reduction and living 
conditions of the elderly left behind. Besides, the study also proved that the internal remittances made the income per capita 
distribution enlarge the inequality between the elderly household group receiving domestic remittances and the other groups. 
Although there were recently three consecutive surveys of 2014, 2016, and 2018, but these consisted of only the information on the 
migrant definition and had no precise details on remittance. 

Keywords
Households, migration,  remittances, VHLSS2012. 
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INTRODUCTION
Lucas (1987); Gibson (2009); Luo (2009); Cameron 

and Cobb-Clark (2005) discovered that the children 
mobility had a positive impact on the left-behind elderly 
in terms of financial support, long-run labour productivity 
improvement and farming hour reduction, as well as 
inherent risk releasing through remittance. Besides, the 
migration of children also played a role in reducing the 
economic activity of the elderly and was also a significant 
source of financial support for elderly parents left behind 
to improve housing conditions and household appliances. 
However, Chang, Dong and Macphail (2011), Antman 
(2011) illustrated that internal migration of children not 
only increased the working time of both farm and 
housework for the older people in the home country but 
also made no difference in the financial contribution 
between migrant and non-migrant children. 

Some studies of the impact of remittances from 
migrants on the poverty reduction and living standard 
improvement of the left-behind elderly suggested that 
remittances from migrants played an essential role in 
improving the lives and upgrading the housing and 
equipping fully household appliances. However, only 
children, who migrated abroad, provided financial 

support and helped their parents to reduce poverty, while 
domestic migration children did contribute financially not 
much to their left-behind parents (Wenger, 2003; UNFPA 
Thailand, 2007; Chandore, 2010). Others assumed that 
although the remittances were a significant source of 
financial support, it was not a stable and reliable source of 
income which could help the elderly escape poverty 
sustainably (Population Studies Center Research Report, 
2011; Grant, 2009). 

In general, the migration of children had a significant 
impact on the lives of their left-behind elderly parents. 
Migration workers would make a positive economic 
contribution to their parents through money and in-kind 
remittances (Cameron & Cobb-Clark, 2005; Giles & Mu, 
2006; Chandore, 2010). However, the fact that the 
children - the primary labour force in the family went 
away and had left several adverse effects for their elderly 
parents in their hometowns, such as dealing with further 
family and social duties on behalf of the migrated 
children, or without people to help them work on the farm 
(Gautam, 1999; Antman, 2011).

In Vietnam, the population is moving towards the end 
of the "demographic transition" period where the fertility 
rate declines rapidly, and life expectancy is increasingly 
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improved (Pfau & Giang, 2010). The fast ageing speed of 
Vietnam would be twice more than those of developed 
countries in the next four decades. The percentage of the 
people at the age 65 and older in Vietnam would be double, 
from 7 percent to 14 percent in less than 20 years, while 
developed countries, namely Sweden, France, USA, taken 
from 75 to 100 years to reach this rate (Barbieri, 2006). 
Vietnam had officially experienced a period of population 
ageing since 2017 when the proportion of the elderly 
population approached the threshold of 10 percent. 
Besides, the rapid industrialisation and urbanisation 
process has pushed the living arrangements of the elderly 
to change quickly, especially the elderly in rural areas, 
where nearly 70 percent of the elderly population is living. 
One of the factors that changed the lives of the elderly, 
especially the elderly in rural areas, was the migration of 
working-age children (UNFPA Thailand, 2011). The 
speed of movement, especially internal migration, was 
rapidly occurring since the mid-1990s  in Viet Nam. 
According to GSO (2011), in the period 1999-2009, the 
inter-regional migration rate increased by almost 1.5 times 
(from 19 people per 1,000 people in 1999 to 30 people per 
1,000 people in 2009) and this number was now growing.  
Based on General Statistics Office of Vietnam and United 
Nations Population Fund (2016), out of more than 83 
million people, within five years, there was 1.7 percent of 
the population at the age of 5 or older equivalent to 1.4 
million district migrants; 2 percent of the population 
equivalent to 1.6 million inter-district migrants; and 3.1 
percent of the population corresponding to 2.6 million 
inter-provincial migrants.

In Vietnam, the studies primarily concerned with 
assessing the impact of international migration on poverty 
reduction and income inequality of migrant families in 
general (Barbieri, 2006; Giang & Pfau, 2008; Nguyen, 
2008). The impact of domestic migration on the economic 
life of left-behind elderly parents neglected, which was 
the main objective of the study. 
METHODOLOGY
Research Data

This study used data from the Vietnam Household 
Living Standards Survey (VHLSS, 2012) conducted by 
the General Statistics Office (GSO) of Vietnam (2011).  
The survey contained details on the migrants and 
remittances. However, there were three consecutive 
surveys of 2014, 2016, and 2018, which included only the 
information on the migrant definition and did not have 
precise details on remittance.  

The survey was conducted at the household level 
about individual characteristics of household members 

such as age, gender, relationship with the head of 
household, marital status, employment status, highest 
education level, health situation, and living area. The 
sample size in the survey showed that 2,922 households 
out of 9,399 households had at least one elderly person; 
out of which, 3,978 elderly people out of  36,655 ones 
were interviewed. From the sample, it was clear to  
identify the elderly number and the households with the 
elderly having the domestically migrating children. 

The VHLSS represents national and regional levels, 
urban or rural living areas. In particular, at the household 
level, the survey collected the information on income 
sources which included the income from remittances 
from migration children and relatives. Within the scope of 
this study, the author selected the households that 
received remittances from internal migrants. In which, the 
remittances received by households from the internal 
migrants were cash and in-kind goods that the migrants 
gave within 12 months before the survey. Besides, the 
survey also adds information on household spending, 
ownership of durable products, agricultural and business 
jobs, poverty status, participation in poverty reduction 
programs, social insurance, health status, and housing 
conditions.

The survey included only information about 
members of migrant households and did not indicate the 
relationship of migrants with the remaining members of 
the household, so members of migrant households were 
considered as the migration offspring of the elderly. 
According to the Survey, internal migrants were defined 
as people who had moved from one household to another 
place (such as commune/ward; elsewhere in the province; 
other provinces/cities) since 2002 for at least six months 
for employment reasons. There were 6,738,431 internal 
migrants in the survey.

The perusal of Table 1 showed that remittances from 
internal and international migrants accounted for 74.2 and 
25.8 per cent of total remittances. However, VHLSS 
(2012) had no information on the relationship between the 
migrants and the households receiving the remittances 
and how the remittances would be explicitly allocated to 
each household member, as well as how much each 
household member spent. 
Analytical Tools

The study proved the impact of the internal migrants 
on the poverty reduction and income per capital equality, 
as well as the housing condition of households with the 
elderly as follows: 
Poverty reduction!

Based on the official poverty line that met the criteria 

Migrant types International migrants Internal migrants Both types of migrants

Amount (000' VND) 38,088,143,450 109,681,298,942 147,769,442,392

Rate (percent) 25.8 74.2 100

Table 1. The remittances based on migrant types

Source: The author's calculation from VHLSS, 2012.
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according to GSO (2012), a poor household was defined 
with the average monthly income per capita of VND 
530,000 / person/month in a rural area and VND 660,000 
per person per month in urban areas. 

The study identified the households which received 
internal remittances and then determined the households 
with the elderly received domestic remittances. Due to the 
limited information on the allocation of income sources, 
as well as internal remittances to each member of the 
households, so it was assumed that every family member 
enjoyed the equal remittance amount.

To throw light on the impact of internal migration on 
the economic life of the elderly in Vietnam in terms of 
poverty reduction, the study applied the following model:

Y  = F (X , Z )                                         i i i ! (1)
In which, the index  means the index of the  i ith

household; 
Yi is the poverty status of an elderly household with 

internal migrant(s) if the household was poor and. Yi = 1  
Yi = 0 .in the case of other households

Zi was the status of elderly households receiving 
internal remittances.  if the elderly household Zi = 1
received the remittances and  in the case of othersZi = 0 . 

X  i was the variables representing the characteristics 
of the households and the household heads.

Because  was a binary variable, the study applied Yi
logistic regression models for estimation. Let  be the Pi
probability that the i  household received  or the th Yi = 1,
likelihood of an elderly household with a migrant was a 
poor household. Then we had the following logistics 
model:

The estimation of the model (2) helped to analyse the 
effect of  or the effect of internal remittance on the weak Zi
household probability of elderly households. However, a 
common problem in estimation was endogenous. In 
model (2), Zi could be an endogenous variable when the 
elderly households received internal remittances were 
considered to be dependent on other factors, namely the 
elderly households with migrant(s) which may be eligible 
better-off economy to give more favourable conditions to 
migration children or may have better information on 
employment at the destination than other households. 
Otherwise, the migrant's parents with higher education 
should be better aware of the benefits of children 
migration, etc. 

There have been several endogenous problem-
solving methods in impact assessment, such as using 
instrument variables, or panel data analysis, or using two-
stage least square (2SLS) estimators (Nguyen, 2014, 
Qian, 2014). Due to limited data, it was not possible to 
build up the panel data or to select a right instrument 
variable, so the study applied the 2SLS estimation method 
as follows: 
Stage 1 Zi: To estimate the factors affecting  by the logistic 
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Upon calculating the factors affecting by the Zi 
logistic model (3), the results gave the predicted value of 
the dependent variable which is the Prob_RemY, 
probability of poor households of the elderly households 
received internal remittances.
Stage 2: To estimate the model determining the likelihood 
of poor households with the independent variable 
replaced by the variable Prob_RemY. Then the impact of 
the independent variable  on the probability of poor X
households was determined by the following formula:

(X) = P(1-P)  …..(4)βX  

In which,  is the average probability of poor P
households,  was the estimated coefficient of the βX

logistic model of the independent variable .X
The independent variables in the model (3) included: 
The age of the household head might affect the 

remittance-receiving of the whole household. According 
to Pfau & Giang (2010), the older the household head was 
the higher probability of receiving remittances and the 
lower the risk of being deprived the household had. Based 
on VHLSS, the age was a continuous variable, which was 
rounded by GSO at the time of the survey and the age was 
categorised into following groups: less than 20 years old; 
from 20 to 29 years old; from 30 to 39 years old; from 40 
to 49 years old; from 50 to 59 years old; from 60 to 69 
years old; from 70 to 79 years old; From 80 to 89 years 
old; and from 90 years old and over. The age group 
variables were used as dummy variables in the model.

The gender variable used to determine the difference 
in the probability of receiving remittances between male 
and female household heads. According to Barbieri 
(2006), female household heads were more likely to 
receive remittances and therefore were less likely to be 
needy than the others. In the model, gender was a binary 
variable that took the value = 1 if the household head was 
female and the value = 0 in the case of a male head.

The elderly respondents were categorised into three 
groups: married, widowed, and others. Although the 
married elderly often received fewer remittances than the 
other two groups, they were less likely to be poor than the 
others (Pfau & Giang, 2010). As a result, the study applied 
two dummy variables: married1 took the value =1 if the 
elderly were widowed and = 0 for the rest; married2 took 
the value= 1 if the married status was others and =0 for the 
rest. 

For Work_yn, the majority of employed elderly  
households were less likely to receive remittances but less 
likely to be poor than the others (Pfau & Giang, 2010). 
The employed household variable was binary, receiving 
value = 1 if the head of the household was employed and 
receiving value = 0 in another case.

For Urban, the living standard of households with  
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internal migrants was higher than these of non-migrant 
households in both rural and urban areas (Luu, 2016). The 
living area variable was a binary variable which took the 
value of 1 if the household had lived in an urban area and 
received the value of 0 in another case. 

For Reg, regions with a high net out-migration rate   
were usually purely agricultural with a high population 
density and a lack of arable land (Luu, 2016). The living  
region variable was a dummy variable. According to the 
Survey, there were six regions namely Red River Delta 
(Region 1); Northern Midlands and Mountains (Region 
2); North Central and Central Coast (Region 3); Central 
Highlands (Region 4); Southeast (Region 5) and Mekong 
River Delta (region6). In the model, the variable Region 1 
selected as the reference variable.

For , old people tend to be more  Elderly_rate
dependent when they were getting older. Therefore, 
households with older people were more likely to receive 
remittances from internal migrants than the other (Pfau & 
Giang, 2010). The elderly rate in the household 
determined by the total number of elderly people in the 
household over the total household members in the 
survey.
The housing and lavatory conditions

To assess the impact of internal remittances on 
housing and lavatory conditions of the elderly households 
with domestically migrated children, the author used the 
Chi-square (  to test the difference in the proportion of χ2)
elderly households with internal migrants living in 
temporary houses and without toilets and those of the 
other household group.
Test 1: To test the equal proportion of households living in 
temporary houses between the two groups. Hypothesis H  0

means the equal proportion of households living in 
temporary dwellings of the two household groups;  
Hypothesis H  means the different proportion of 1

households living in temporary houses of the two 
household groups, in which: H  implied the proportion of 1a

elderly households with internal migrants living in 
makeshift homes higher than those of the remaining 
household group and H  meant the proportion of elderly 1b

households with internal migrants living in temporary 
houses lower than those of the remaining group. 
Test 2: To test the equal proportion of households without 
lavatories between the two groups. Hypothesis H  showed 0

the equal proportion of households without toilets; 
Hypothesis H  meant the different proportion of 1

households without toilets of the two household groups, 
in which  H  was the proportion of elderly households 1a

with internal migrants having lavatories higher than those 
of the remaining household group and H  meant the 1b

proportion of elderly households with internal migrants 
having toilets lower than those of the remaining group.
Income per capita inequality 

The author estimated the Gini coefficient to explain 
the impact of internal remittances on the inequality of 
income per capita among (i) the elderly households not 

receiving domestic remittances and (ii) the elderly 
households receiving internal remittances.

For the group (i), the author excluded the total 
internal remittances from the total monthly income of 
each elderly household and then calculated the Gini 
coefficient by using this estimated income without the 
domestic remittances. For the group (ii), the author used 
the monthly per capita income of the elderly households 
with internal remittances to calculate the Gini coefficient.

If the Gini coefficient of the group (i) was higher than 
those of the group (ii), the domestic remittance reduces 
the income per capita inequality among the elderly 
households with internal migrants receiving remittances 
and not receiving remittances, and vice versa.

Gini coefficient (G) calculated as follow

Where Y is the income per capita;
ρi i Ythwas the order of the  person in the distribution  

ranging from the richest person and the richest person was 
the 1  one; st

n was people number. 
The value of the Gini coefficient varied from 0 (in 

case all people have the same per capita income) to 1 (in 
the case of total income that belonged only to one person). 
The closer the Gini coefficient gets 1, the higher the level 
of inequality in per capita income is, by contrast.

To further explain the Gini coefficient, the author 
examined the income mobility of the elderly household 
groups with internal migrants before and after receiving 
remittances. Based on monthly per capita income before 
receiving internal remittances, the study identified five 
groups of households, including the 1  was the most st

deprived group, the 2  was disadvantaged group, the 3  nd rd

was middle-income group, the 4  was t good group, the 5  th th

was the wealthiest group. Similarly, these households 
were redefined according to the above five groups based 
on the monthly income per capita with internal 
remittances.
RESULTS AND DISCUSSION
Impacts of Internal Migrants on the eft-behind L
Elderly's Economic Life Of Vietnam

The perusal of Table 2 showed that the percentage of 
poor households was 17.3, and the proportion of elderly 
households with internal migrants was 11.2. Besides, the 
result showed that the proportion of the elderly in 
households was 15, and 86 percent of the household heads 
were employed, and only nearly 25 percent of household 
heads were female.
The Impacts of Internal Remittances on the Economic 
Life of Elderly Households 
Poverty alleviation of elderly households 

Columns (1) and (2) of Table 3 showed that the higher 
the proportion of elderly households was, the higher the 
probability of receiving remittance was. The results 
revealed that if the likelihood of a household with the old 
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Variable Definition Mean S.D. Minimum Maximum

Pov_Officer Dummy, it will be one if the elderly household is poor, and 0 if 
the other.

0.173 0.378 0 1

Y Y=1 means the elderly household was having the internal 
migrant(s) and Y=0 if the other.

0.112 0.315 0 1

Regions

1 Region 1 = 1 means the elderly household in the Red River Delta 
and Region 1=0 if the other.

2 Region 2=1 means the elderly household in the Northern 
Midlands and Mountains and Region 2=0 if the other

0.177 0.382 0 1

3 Region 3 =1 means the elderly household in the North Central 
and Central Coast and Region 3=0 if the other.

0.220 0.414 0 1

4 Region 4=1 means the elderly household in the Highlands, and 
Region 4 =0 if the other.

0.069 0.254 0 1

5 Region 5=1 means the elderly household in the South East and 
Region 5 =0 if the other.

0.119 0.324 0 1

6 Region 6=1 means the elderly household in the Mekong River 
Delta and Region 6=0 if the other.

0.203 0.402 0 1

Urban

Urban= 1 means the elderly household in the Urban area and 
Urban =0 if the household is in the rural area.

0.288 0.453 0 1

Married2

Married2= 1 means the household head is a widow and 
Married2 =0 if the other.

0.135 0.342 0 1

Other 0.054 0.226 0 1

Gender

female Gender= 1 means the household head is female Gender =0 if the 
other.

0.248 0.432 0 1

Age Age 49.746 14.237 13 97

Work_yn

Work_yn Work_yn=1 means the household head was having jobs and 
Work_yn =0 if the other.

0.860 0.347 0 1

elderly_rate The elderly rate in the household 0.150 0.284 0 1

Table 2. Statistic description of the variables used in the model
(N= 9393)

Source: The author's calculation from VHLSS, 2012.
S.D.: Standard deviation.

increased by 1 percent, the possibility of receiving 
remittances from domestic migrants would increase by 
25.5 percent, and the probability of being poor of elderly 
families with internal migrants decreased by 13.6 percent. 
In general, the study determined that the higher the chance 
of a household to receive domestic remittances was, the 
lower the probability of being poor of the household was. 
These findings were consistent with UNFPA Thailand 
(2007), which suggested that the monthly income of 90 
percent of the elderly comes from migrant remittances and 
the older the elderly was, the higher the remittance amount 
they received. Pfau and Giang (2010) concluded that old 
people were often dependent when they got older, so the 

higher the proportion of elderly households had, the greater 
the probability of receiving migrant remittances was

Column (3) showed the marginal impact of the 
average value of the independent variables. If the 
probability of receiving internal remittances increased by 
1 percent, the probability of being poor of the elderly 
households with domestic migrants decreased by 1.12 
percent. This finding was also consistent with the studies 
of UNFPA Thailand (2007); Pfau and Giang (2010) which 
proved that the remittances played an important role in 
improving the living standard and reducing the poverty of 
the elderly households with migrants 

The perusal of Table 3 showed that the employed 
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household head also had a more positive effect on 
receiving remittances and reducing the poverty of 
households than other households. This finding caused by 
the reason in Luu (2016) which argued that the employed 
household heads often gave more opportunities for the 
children to migrate and the migrated children born by 
them also had more chances to get good jobs than others. 
Hence, their households were more likely to receive 
remittance and less likely to be poor than others. The 
results also indicated that, if the probability of an elderly 
person having a job increased by 1 percent, the probability 
of an elderly household with an internal migrant to receive 

Table 3. Estimated results of regression model 2SLS

Source: The author's calculation from VHLSS, 2012. 
*** Significant at one percent level.

Variables Receiving the internal remittances Poor status Marginal impact

Prob_RemY -0.101*** -0.0112***

(0.00993) (0.00110)

Region 1 0.401*** 1.792*** 0.240***

(0.00319) (0.00208) (0.000281)

Region 3 0.485*** 0.802*** 0.0781***

(0.00240) (0.00205) (0.000195)

Region 4 0.360*** 1.347*** 0.158***

(0.00479) (0.00272) (0.000383)

Region 5 -0.193*** -0.529*** -0.0307***

(0.00305) (0.00314) (0.000170)

Region 6 0.626*** 0.672*** 0.0624***

(0.00248) (0.00215) (0.000200)

1. Urban -0.292*** -1.431*** -0.126***

(0.00204) (0.00205) (0.000134)

1. Married2 0.163*** 0.362*** 0.0430***

(0.00295) (0.00260) (0.000328)

2. Married2 -1.358*** 0.123*** 0.0137***

(0.00610) (0.00329) (0.000377)

2. Gender -0.291*** -0.166*** -0.0180***

(0.00275) (0.00206) (0.000219)

Age 0.238*** -0.0399*** -0.00444***

(0.000308) (8.19e-05) (8.99e-06)

Age2 -1.022*** 0.452*** 0.0503***

(0.00178) (0.00100) (0.000110)

1. work_yn 0.191*** -0.0807*** -0.00911***

(0.00212) (0.00244) (0.000280)

elderly_rate 2.548*** -0.136*** -0.0151***

(0.00284) (0.00567) (0.000630)

Constant -15.10*** -0.871***

(0.0158) (0.00479)

Observations 23,221,218 23,221,218 23,221,218

remittances increased by 19.1 percent and a probability of 
the household to be poor decreased by about 8.1 percent.

The results also indicated that the households with 
the female household head would be less likely to receive 
remittances, but less likely to be poor than the households 
with the male household head. Specifically, if the 
probability of a household with the female head increased 
by 1 percent, the probability of the household receiving 
remittances would decrease by 29.1 percent. Still, the 
probability of the household being poor would reduce to 
16.6 percent.  The results showed that if the household 
heads were male, no matter what the households received 
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the remittances or not, they were still at more risk of being 
poor than the others.
Housing and lavatories 

Table 4 illustrated that there was a significant 
difference in the proportion of the elderly household 
group with internal remittances living in temporary 
houses and the other groups. The results determined that 
the proportion of the elderly household group with 
domestic remittances living in makeshift homes was less 
than the other groups with   Pr=0.0019<0.05.

A significant difference in the proportion of the 
elderly household group with internal remittances with 
lavatories and the other groups are presented in Table 5. 
The results proved that the proportion of the elderly 

Variable Mean S.E. Z P>z Confidence level (95 percent)

0 0.1003 0.0033 0.0938 0.1067

1 0.0722 0.0080 0.0565 0.0878

Difference 0.0281 0.0086 0.0112 0.0450

Under Ho 0.0097 2.9 0.004

z = 2.8994

Pr (Z <z) = 0.9981 Pr(Z <z) = 0.0037 Pr(Z > z) = 0.0019

Table 4. The Chi-square test of temporary houses: Two-sample test of proportion
(N=8339; n=1053)

Source: The author's calculation from VHLSS2012.
S.E.: Standard error.

Variable Mean S.E. Z P>z Confidence level (95 percent)

0 0.0694 0.0028 0.0639 0.0748

1 0.0532 0.0069 0.0396 0.0667

Difference 0.0162 0.0075 0.0016 0.0308

Under Ho 0.008208 1.97 0.049

z = 1.9728

Pr (Z <z) = 0.9757 Pr (Z <z) = 0.0485 Pr (Z > z) = 0.0243

Table 5. The Chi-square test of not having lavatories: Two-sample test of proportion
(N=8339; n=1053)

Source: The author's calculation from VHLSS2012.
S.E.: Standard error.

household group with domestic remittances without 
toilets was less than the other groups with   
Pr=0.024<0.05.
Inequality in income 

The results revealed that the Gini coefficient before 
the household receiving internal remittances was 0.37 and 
after receiving domestic remittances was 0.4279, which 
illustrated that the internal remittances made the elderly 
households' income per capita inequality increased (Table 
6). This result was also confirmed by the following Table 
7 about the living standard movement of households 
before and after receiving internal remittances.

The living standard movement of households before 
and after receiving internal remittances is presented in 

Particulars Monthly income per capita

Before receiving internal remittances After receiving internal remittances

Relative mean deviation 0.2664 0.3091
Coefficient of variation 0.8424 0.8766
The standard deviation of logs 0.6854 1.0457
Gini coefficient 0.3734 0.4279
Mehran measure 0.4987 0.5796
Piesch measure 0.3108 0.3521
Kakwani measure 0.1223 0.1593
Theil entropy measure 0.2474 0.3125
Theil mean log deviation measure 0.2392 0.3748

Table 6. Gini coefficient calculated from the monthly income per capita

Source: The author's calculation from VHLSS2012.

333

Truc and Hung Effect of internal migrants on the economic lives of the left-behind elderly : 



Household group classifies before  
receiving internal remittances 
which have been modified above

Household group classifies after receiving internal remittances

 Group 1 2 3 4 5 Total

1 68.93 17.94 6.88 4,48 1.76 100.00

2 26.21 59.45 10.04 3.43 0.88 100.00

3 0.00 23.61 67.67 7.06 1.66 100.00

4 0.00 0.00 15.62 76.27 8.11 100.00

5 0.00 0.00 0.00 12.42 87.58 100.00

Total 18.29 19.49 19.85 21.29 21.07 100.00

Table 7. The living standard movement of households before and after receiving internal remittances
(Percent)

Source: The author's calculation from VHLSS2012.

Table 7. The results showed that elderly households with 
internal migrants in the disadvantaged group seemed to 
have negligible mobility. The elderly households with 
internal migrants in the good and wealthy groups had 
mainly a significant living standard shift. In other words, 
internal remittances were given to elderly households in 
good and rich groups. The living standard movement 
confirmed that internal remittances increased inequality 
in income per capita distribution among elderly 
households. This could be explained in General Statistics 
Office of Vietnam, and United Nations Population Fund 
(2016); Luu (2016) that because of that the majority of 
migrants came from families with good economic 
conditions, and the migrants were much healthier, 
younger with higher education and skills than non-
migrants. As a result, when the children migrated, they 
often get good jobs and higher incomes than the rest. 
Moreover, migrants from low-income families often had 
low education levels and skills; as a result, they only had 
unstable jobs with low income.
CONCLUSIONS

Internal migrants had a positive impact on poverty 
reduction and the living conditions of the elderly left 
behind. Therefore, young workers needed to be well 
educated to have good knowledge and skills in areas and 
occupations used commonly in urban areas, big cities, or 
industrial areas. To reduce income inequality between 
elderly households with internal remittances and the 
remaining groups, the children of poor families needed to 
get transparent information on employment, especially 
high-income jobs. Moreover, they should be given the 
right vocational training programs so that they can get 
stable income jobs at the destination.  Labour 
participation of the elderly played an important role in 
poverty alleviation among elderly households in 
Vietnam. Therefore, it was necessary to have effective 
programs to support and create favourable conditions for 
the elderly, especially the elderly aged 60 to 69, the lonely 
or widowed elderly to get income jobs. Besides, the 
female-headed households were less likely to receive 
remittances and less likely to be poor than the male-
headed households. This implied a necessity to change the 

obsolete thinking, which considered that men should be 
the breadwinner and the household head to make family-
related decisions. Authorities, especially in rural areas, 
should make everyone be aware of gender equality and 
create better conditions for women to be educated and 
trained and to deal with economic and social issues of the 
family as well as of communities. It is necessary to create 
more favourable conditions for women to be deeply 
involved in making decisions related to economic issues 
of households, especially households with elderly people.
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ABSTRACT
The objective of this study was to empirically evaluate the returns to education of rural and urban labour markets workers  in Tamil 
Nadu using the IHDS data with appropriate Econometric models. estimated the earning functions  First, the present study of the rural 
and urban market's workers by technique  standard Mincerian earning functions. Secondly, the quantile regression method OLS  and
was also used to examine the evolution of wage inequality. The findings of the study showed that the effects of education and  
experience on the log of hourly wages were positive, and these coefficients were statistically significant. The returns to education 
increased with the level of education and differed among the workers of rural and urban labour markets. The results showed that the 
rates of returns to primary, middle and higher secondary were higher in the urban  whereas those of secondary and graduation market,
were higher in the rural . market The study revealed that the effect of education was not the same across the rural and urban wage 
distribution. The rate of returns differed considerably within education groups across different quantiles of the wage distribution.
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INTRODUCTION
Education is a potent device for human progress and 

empowerment. Tamil Nadu is one of the largest populated 
and most literate states of India and the literacy rate of this 
state is 80.33 percent, which is above the Indian national 
average. As per Census, 2011, the literacy rates of male 
and female are 86.8 and 73.9 percent, respectively, in the 
state returns . Empirical studies have been estimating the 
on investment of education as one of the most common 
economic analyses based on the human capital theory 
since the past six decades in the economic literature. The 
first use of the term 'human capital' in modern economic 
literature was by Schultz (1961), and then the first 
conceptual framework for estimating the value of assets 
in the form of human capital was developed by Weisbrod 
(1961). Many economists (Schultz, 1961; Becker, 1964;  
Rosen, 1976) have long recognised that human capital is 
vital in raising economic growth, individual's 
productivity, and real earnings per employee and so on. 
Since the 1960s, the rate of returns to education was 
estimated by the pioneered works of Schultz (1960); 

Becker (1964). Rate of return not only influence private 
investment decision but plays an important role in guiding 
public investments (Duraisamy, 2002). The returns to 
education would be a useful indicator for the reward of 
education, decision-making process and generation of 
demand for various levels of education in the labour 
markets (Agrawal, 2012). The human capital theory puts 
forward the concept that investment of education 
increases the future productivity of education and equates 
the value of lifetime earnings of the individual to the net 
present value of costs of education. Several studies have 
measured the economic benefits of education in terms of 
its effect on the lifetime earnings of individual workers 
(Rani, 2014). 

A large number of studies concentrated on the rate of 
returns to education and causal effect of schooling on 
earnings in the Asian, African and European countries and 
across countries. For instance, Asian countries (Tansel, 
1994; Liu, 1998; Katsis, Mattson & Psacharopoulos, 
1998; Sakellariou, 2003), African countries (Bennell, 
1996; Schultz, 2004) and European countries Harmon & (
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Walker, 1995; Alba & San, 1995; Cohn, 1997; Lassibille 
& Navarro, 1998; Harmon & Walker, 1999; Isacsson, 
1999). Some studies have concentrated the return to 
education across the countries. For instance, Trostel, 
Walker and Woolley 2002) examined the returns to (
education in 28 countries using the International Social 
Survey Programme (ISSP) over the period 1985-1995. 
Harmon, Walker and Westergaard-Nielsen (2003) 
estimated the average returns to education in 1995 of 14 
European countries, using national individual-level data 
sets with a similar empirical methodology.

The publication of Psacharopoulos and Patrinos 
(2004) presents estimates of the returns to investment in 
the education of 83 countries. Maisonneuve and Strauss 
(2007) estimate the gross hourly wage premia on tertiary 
education from the 1990s to the early 2000s of 21 OECD 
countries. The following few empirical studies have 
concentrated on examining the returns to education in 
Indian context using Mincerian earning functions with a  
different database (Nallagounden, 1967 Duraisamy & ; 
Duraisamy, 1993; Duraisamy, 2002; Dutta, 2006; 
Agrawal, 2012;  Rani, 2014; Jacob, 2018).  Fulford, 2012;
The rate of return is measured as an essential indicator for 
the financing and creation of demand for various levels of 
education. Tamil Nadu is one of the most literate states in 
India.

However, the returns to education are inequality 
among the rural and urban labour markets. A cursory 
glance at the reviewed literature reveals that any study 
never attempted to analyse the returns to education in 
Tamil Nadu. Available Indian empirical studies have 
focused on returns to education of workers at the 
aggregate level . An analysis of the state-level  in India
empirical study may be beneficial to the policymakers to 
formulate and implement proper effective policies to 
eliminate or minimise the inequality in the returns to 
education among the rural and urban regions by the 
governments. Therefore, the present study is different 
from the above-cited studies in the respect that this study 
applies appropriate econometric techniques with the 
latest data source. This study fills this noticeable gap in 
the Indian labour market literature by providing empirical 
evidence on return to education in the state of Tamil Nadu. 
METHODOLOGY
Source of Data 

This section outlines the source of data and 
appropriate econometric techniques employed in the 
study to examine the returns to education of the individual 
workers both in rural and urban labour markets in Tamil 
Nadu. The data used for this analysis was obtained from  
the India Human Development Survey (IHDS), 2011-12 
jointly conducted by the University of Maryland. The 
IHDS is a nationally representative and multi-topic 
survey. The first round of interview was completed in 
2004-05 and second round of IHDS re-interviewed most 
of these households in 2011-12, and it covered 204568 
individuals from 42,152 in 384 districts, 1503  households 

villages and 1042 urban blocks located in 276 towns and 
cities across India. 
Econometric Specifications

The present study has first estimated the earning 
functions of rural and urban markets wage workers 
separately by using OLS method based on the 'human 
capital' or standard 'Mincerian' earnings function 
(Mincer, 1974), and then individuals' returns to education 
were estimated for rural and urban markets. The OLS 
estimated wage functions lead to the conventional sample 
selection bias because the earning functions were not 
based on the randomly drawn sample, and it might be a 
selective group and therefore not a representative sample 
(Duraisamy, 2002; Agrawal, 2012). The OLS estimates in 
such a situation will be biased and inconsistent. To control 
this bias, the present study applied the Heckman two-
steps procedure. Heckman (1979) developed the joint 
maximum likelihood procedure to correct the sample 
selection bias in the wage estimates. The procedure 
involved two stages: in the first stage, a participation 
(selection) equation estimated the probability of having 
worked, and the second stage involved the estimation of 
the wage equation. 

The effect of education was not the same across the 
rural and urban wage distribution, and the estimation of 
returns to education using OLS method disregards 
variation in the returns of the workers in the same 
education group (Agrawal, 2012; Singhari & 
Madheswaran, 2016). Based on the past empirical studies 
using , the the Quantile regression method  present study 
tried to examine the effect of an additional year of 
education returns differ  among the wage workers and how 
within the educational groups across different quantiles of 
the wage distribution. The previous empirical studies 
estimated the inequality in returns to education across 
quantiles of wage distribution using quantiles regression 
method (Duraisamy & Duraisamy, 2005; Agrawal, 2012; 
Singhari & Madheswaran, 2016) 
Specification of Earning Equations

The rates of returns to different human capital 
characteristics were estimated for workers in order to 
investigate the earnings and returns gap between the rural 
and urban market's workers. The standard 'Mincerian'  
earnings equation is given as

lnW  =  + S  + X  + X  +           (1)i 0 1 i 2 i 3 i iβ β β  β ε2

Where lnW represents the natural log of the hourly of  
the i  individual worker wage rate, S refers to the th  
individual's years of schooling completed, X stands for 
individual's years of labour market experience, X denotes 2 
individual's experience squared, and is a random ε 
disturbance term capturing unobserved characteristics. β0 

is intercept and i is the slope of the associate parameters  β
to be estimated. In this function, the coefficient on years β1 
of schooling can be interpreted as the average rate of 
return (or the percentage change in wages) to an 
additional year of schooling. The function assumes the 
rate of return to be the same for all levels of schooling. The 
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experience variable was incorporated in the equation 
since an individual with higher experience in a job was 
likely to earn more. The experience squared term captures 
the possibility of a non-linear relationship between 
earnings and experience.

First Stage Probit Model
The present study first utilizes the probit model to 

analyze the probability of labour force participation rate 
of rural, urban and combined markets. In the Probit model

P  = Z ′ + u           (2)i i iφ ! ! !
Where the dependent variable ( ) in this model is P

dichotomous, which takes the value of 1 if an individual 
worker participates in the labour force and otherwise 0. 
The vector contains a set of human capital variable, Z 
demographic and identifying variables, and u ~ N (0, ). σ2

u

From the estimation of the participation equation, a 
sample selection variable known as the Inverse Mill's 
Ratio (IMR) is created. The IMR is the ratio of the  (λ) 
probability density function to the cumulative distribution 
function of a distribution 

The  the selection variable to be added as an λ is
additional control in the earning equation in the second 
stage.
Second Stage Earning Equation

The above equation (1) can be extended by 
incorporating the human capital, demographic, social 
groups and marital status of dummy variables to estimate 
returns at different levels. The second stage earning 
equation by OLS regression can be written as

lnw  =  S + X + X + X  +   +  (3)  i 0 k ik ik 2 i 3 i 4 i i iβ +Σ β β β β θ λ ε2

Where S represents a dummy variable for  level of i.k kth

education, is a set of other demographic variables X 
assumed to affect earnings, and  ~ N (0, ). The ε σε2

equation also includes IMR as an additional regressor  

obtained after the estimation of the first stage. This stage  

estimation is carried out only for the uncensored 
observations, i.e., only for those who participate in the  

wage work. The returns to different levels of education 
are estimated by comparing the adjacent dummy variable 
coefficients.

Where is the coefficient of  education level, is β βk k  th

k-1

the coefficient of the previous education level, ( -1)β - βk k  is 
the difference in coefficients between the present and the 
previous level of education  is the difference  and Δnk

between the present and previous level of education.
Quantile Regression (QR)

The literature of returns to education showed that the 
returns to an additional year of education/schooling were 
not identical across levels of education (primary, 
secondary, higher secondary and graduation level). 
Koenker and Bassett (1978) proposed the uantile Q
regression method to analyze the conditional quantiles of 
the dependent variable using covariates. The Quantile 
linear regression wage equation can be written as

lnW  = X ′ +   with Quant  (lnw |x  ) = x ′     (5)i i i i iβ ε βθ θi θ θ

Where ln is the natural log of hourly wage as a W 
dependent variable, and X is a vector of explanatory i 
variables including years of education, experience, a 
square of job experience, marital status and social group.  
Quant  (lnw  | x ) θ i i denotes the conditional quantile of lnW, θ 
is the specified εθi xiquantile and E [ | ] = 0. Quantile 
regression minimizes the weighted absolute values of the 
residuals. One can assess the entire distribution by setting 
different quantile and get different parameter estimates of 
the conditional distribution of the wage rate. The method 
also allowed us to examine whether the effect of 
explanatory variables differed across the conditional 
wage distribution. The coefficients of the quantile 
regression can be interpreted conceptually in the same 
way as in the OLS regression. 
Measurement of Variables 

The dependent and independent variables used in this 
study are defined below, and their measurement units are 
also specified. 
Dependent Variable  

The dependent variable is a natural logarithm of the 
hourly wage rate to run earning functions. This study 
believed that natural logarithm of the hourly wages in 
rupees was considered to be more appropriate than the use 
of monthly earnings and annual earnings as dependent 
variables in estimating the earning functions and the rate 
of the returns to education. The data collected from IHDS  
listed out hourly wages for Tamil Nadu. Natural logarithm 
of hourly wages in rupees was the explained variable in 
the wage equation. In Quantile Regression, the wage 
quantiles were 0.1, 0.25, 0.5, 0.75 and 0.90. 

Work participation represents the working and non-
working people listed in the state. If an individual worker 
worked more than or equal to 240 hours in a year, an 
individual was considered as part of the workforce and 
denoted by 1 and if not, 0. The section criterion of 240 
hours per year was based on work participation measure 
used in the IHDS.
Explanatory Variables  
Educational level:  Measured in terms Educational level
of the number of years of formal schooling completed by 
the sample worker. The theory of human capital given 
representatively by Becker (1964) was frequently applied 
to the effect of education on wage earnings. The 
educational level of an individual was calculated via 6 
categorical dummies. Those were illiterate and below 
primary, primary, middle, secondary, higher secondary, 
graduate and postgraduate. Therefore, illiterate and below 
primary were selected as the reference category, and all 
the other 5 dummies were involved in the equation.
Potential experience:  isPotential experience  used as a 
proxy for experience. It is the common practice among the 
economists that while computing the potential 
experience, obtained the possible experience by 
subtracting years of schooling minus five years from the 
age of worker (Age-Education-5). The number of years 
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since the completion of formal schooling was aged as a 
substitute for the number of years of actual work 
experience where five years was the age at which 
schooling begins. 
Potential experience squared: It was used the square of 
potential experience to test the non-linear effect in the 
earnings of returns.
Gender: Gender of the individual was taken as dummies. 
Male was used as the reference category, and a female 
dummy was taken into the equation.
Marital status: Marital status was the most important 
determinants of female for labour participation. Women 
with young children were also less likely to participate in 
labour market activities, and unmarried women were 
more likely to participate in market activities. On the 
other hand, married female or male head of the household 
was more likely to participate in the financial 
responsibility of the family. Dummy variable for marital 
status takes the value of 1 if the respondent was married, 
otherwise 0. The category married included married, 
divorced, widowed and others. The category unmarried 
represented never married. Unmarried dummy was used 
as the reference category, and the married dummy was 
used in the estimated earning functions.
Social group:  Social group in India is an important 
socioeconomic variable which also plays a crucial role in 
determining earnings and occupation. The Indian society 
is divided into various caste divisions which represent a 
system of social stratification. The caste was also taken as 
dummies for the estimation. SC/ST and OBC were 
considered in the estimation. The OBC and all the other 
castes were the reference category.
Number of children and household size: Number of 
children (aged 0-14) in a household and number of 
members in the household were taken as explanatory 
variables.
RESULTS AND DISCUSSION

The estimated earning functions of combined, rural 
and urban markets workers based on the OLS and 
Heckman and Quantile regression methods are discussed 
in the following sections.
Descriptive Statistics

The returns of the individual workers were assumed 
to depend upon the human capital characteristics, namely 
education, experience, demographic variables, marital 
status, household size and sex. The perusal of Table 1 
presents the computed average wage, average log of 
hourly wage and standard deviation of the variables to 
estimate the returns to education both in rural and urban 
markets of Tamil Nadu. The result showed that the log of 
hourly wage and hourly wages of the urban workers were 
higher than the rural workers, but the mean value of the 
experience of rural workers was higher than that of the 
urban workers.
Results of OLS and Heckman

The estimated results of OLS and Heckman earning 
functions for rural, urban and combined market workers 

are reported (Table 2). These results showed that the 
effects of education and experience on the log of hourly 
wages were positive, and these coefficients were 
statistically significant in all the specifications (rural, 
urban and combined labour markets). 

The estimated results of the earnings functions of the 
OLS and Heckman were more or less similar in all 
specifications. The effect of experience square term was 
negative on hourly wage in all specifications and 
statistically significant at 5 percent level. It implied that 
the experience of earning was a non-linear function, and 
earnings increased at a decreasing rate with experience 
gained in the labour markets. The inverse mills ratio was 
statistically insignificant, indicating that there was no 
sample selection problem, and therefore, the OLS 
estimates would be unbiased and consistent. The 
coefficients of educations in the wage functions were all 
positive and statistically significant at 5 percent level. The 
coefficient sex dummies were negative and statically 
significant at 5 percent level in all specifications. There 
was a substantial earnings difference among the workers 
with different education levels.

The results of OLS and Heckman showed that an 
individual with secondary education in the combined 
markets earned 32 percent higher than the individual with 
less than secondary education as well as the individual 
with higher secondary education earned 44 percent higher 
than the individual who was illiterate or below secondary 
schooling. The results of OLS showed that the magnitude 
of the education coefficients differed substantially 
between the rural and urban markets. The perusal of Table 
2 showed that an individual with secondary education in 
the rural sector earned 27 percent higher than a person 
with no literacy and below secondary schooling. In 
contrast, in the urban market, the individual earned 35 
percent higher than a person with no or below secondary 
education. The coefficients of experience showed that 
higher experience contributed to higher wages. The 
results suggested that an individual experience increased 
by one year then the log of hourly wage increased by 3, 2 
and 4 percent in combined, rural and urban markets 
respectively. The coefficient of experience squared 
indicated that marginal returns from experience tend to 
decline over time. There was a considerable wage 
difference between rural and urban markets workers. The 
coefficients of sex dummies were negative and 
statistically significant in all the specifications, and 
female workers earn from 43 to 50 percent less than male 
workers. The coefficients of the social groups and marital 
status were statistically insignificant in all specifications. 
Rates of Return to Education

The rates of returns to education for the workers of 
combined, rural and urban markets are computed (Table 
3) based on the results presented in Table 2. The combined 
computed returns to education in all for primary, middle, 
secondary, higher secondary and graduate levels were 
respectively 1.8, 2.2, 9.1, 6.8 and 42.8 percent and it 
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Particulars OLS Heckman

Rural Urban Combined Rural Urban Combined

Dependent Variables

Ln hourly wage 3.017
(.638)

3.442
(0.739)

3.231
(0.723)

1.314
(1.554)

1.140
(1.675)

1.215
(1.626)

Hourly wage 25.761
(25.415)

41.692
(40.309)

33.756
(34.645)

11.221
(21.081)

13.808
(30.381)

12.695
(26.809)

Work participation 0.435
(0.496)

0.331
(0.471)

0.376
(0.484)

Explanatory Variables

Male 0.558 0.7555 0.657 0.485 0.485 0.485

Female 0.441 0.244 0.342 0.515 0.515 0.515

Illiterate & below primary 0.461 0.248 0.354 0.445 0.319 0.373

Primary 0.111 0.098 0.105 0.092 0.0854 0.088

Middle 0.231 0.243 0.237 0.231 0.241 0.237

Secondary 0.098 0.175 0.137 0.105 0.153 0.132

Higher secondary 0.042 0.086 0.064 0.071 0.091 0.082

Graduate 0.056 0.150 0.103 0.055 0.111 0.087

Caste: Others 0.554 0.665 0.609 0.599 0.726 0.671

Caste: SC & ST 0.446 0.335 0.390 0.400 0.274 0.328

Unmarried 0.147 0.189 0.168 0.415 0.414 0.414

Married 0.853 0.811 0.832 0.585 0.586 0.586

Experience 30.942
(16.15)

27.852
(15.16)

29.391
(15.73)

22.686
(22.39)

21.201
(21.01)

21.840
(21.62)

Experience2 1218.12
(1068.5)

1005.61
(961.38)

1111.47
(1021.54)

1015.9
(1390.)

890.790
(1266.3)

944.60
(1322.6)

Household size 4.135
(1.695)

4.493
(1.954)

4.315
(1.83)

4.471
(1.81)

4.755
(2.02)

4.633
(1.94)

Children in the household 0.820
(1.024)

0.931
(1.088)

0.876
(1.058)

1.038
(1.098)

1.127
(1.134)

1.089
(1.119)

Observations 1332 1342 2674 3058 4052 7110

Table 1. Summary statistics 

Source: Empirical Results for the  &  Models Based on OLS Heckman IHDS, 2011-12.
Figures in parentheses are s d .tandard eviations

implied that rates of returns to education increased with 
higher levels of education. The rates of return differed 
among the urban and rural labour markets workers. The 
returns for primary, middle and higher secondary were 
higher in the urban market than rural markets, whereas 
those for secondary and graduation were higher in the 
rural labour market. These findings were in consonance 
with the study of Agrawal (2012). There was a spiky 
increase in the returns after higher secondary level of 
education in both the labour markets. The returns to the 
graduate workers were higher than those of the rural and 
urban markets.

Comparing the estimated wage results between the 
rural and urban markets, the results of the OLS and 
Heckman indicated that the returns to education in all 
specifications were more or less similar. The returns to an 

additional year of urban market worker's education were 
higher than that of a rural market worker at the primary, 
middle and graduate levels. The return to education for 
the rural market workers was higher than that of the urban 
market workers at the graduate level. The rural graduate 
workers were paid considerably higher wages than their 
other counterparts. It may be due to the institutional 
reward for highly qualified workers and other factors 
(Duraisamy, 2002).
Results of Quantile Regression

The estimated results of the Quantile regression 
across different earning quantiles ( = 0.1, 0.25, 0.5, 0.75 θ 
and 0.9) for the rural and urban market's workers are 
presented (Table 4). The results showed that coefficients 
of education dummies had a positive impact on the wage 
distribution. The effect of education on the wage 

340

Indian J Econ Dev 16(3): 2020 (July-September)



Variable Dependent variable: Natural logarithm of hourly wage

OLS Heckman

Rural Urban Combined     Rural Urban Combined

Explanatory Variables

Human Capital ®
1

Primary
0.010NS

(0.838)
0.124*

(0.078)
0.067

(0.106)
0.002NS

(0.963)
0.120NS

(0.102)
0.054NS

(0.211)

Middle 0.033NS

(0.454)
0.217**

(0.000)
0.132**

(0.000)
0.030NS

(0.505)
0.213**

(0.001)
0.120**

(0.002)

Secondary 0.267**

(0.000)
0.353**

(0.000)
0.319**

(0.000)
0.256**

(0.000)
0.348**

(0.000)
0.301**

(0.000)

Hr-Secondary 0.248**

(0.005)
0.579**

(0.000)
0.442**

(0.000)
0.241**

(0.007)
0.579**

(0.000)
0.437*

(0.000)

Graduate 1.203**

(0.000)
1.965**

(0.000)
1.685**

(0.000)
1.225**

(0.000)
1.977**

(0.000)
1.721**

(0.000)

Experience 0.022**

(0.000)
0.043**

(0.000)
0.033**

(0.000)
0.027**

(0.016)
0.045**

(0.000)
0.040*

(0.000)

Experience squared -0.000**

(0.000)
-0.000**

(0.000)
-0.000**

(0.000)
-0.000**

(0.015)
-0.000**

(0.002)
-0.000**

(0.000)

Demographic ®
2

Sex   
-0.49**

(0.000)
-0.432**

(0.000)
-0.465**

(0.000)
-0.50**

(0.00)
-0.443**

(0.000)
-0.493**

(0.000)

Social Group ®
3

 SC & ST
0.019NS

(0.510)
-0.031NS

(0.391)
-0.002NS

(0.933)
0.029NS

(0.407)
-0.026NS

(0.581)
0.013NS

(0.634)

Marital Status    ®
4

Married
0.063NS

(0.265)
-0.011NS

(0.856)
0.032NS

(0.446)
0.075NS

(0.223)
-0.009NS

(0.884)
0.043NS

(0.329)

Intercept 2.880**

(0.000)
2.669**

(0.000)
2.664**

(0.000)
2.773**

(0.000)
2.633**

(0.000)
2.537**

(0.000)

Mills ratio 0.068NS

(0.615)
0.023NS

(0.877)
1.094NS

(0.356)

R-Squared 0.389 0.317 0.399 0.389 0.3114 0.399

Wald Chi2 728.60 365.44 1412.99

Observations 1332 1342 2674 3058 4052 7110

Table 2. Estimates of earnings function by rural and urban labour markets

Source: Empirical Results for the  &  Models Based on OLS Heckman IHDS, 2011-12.
Reference category: ®  = Illiterate, ®  = Male, ® = OBC & Other, ® = Unmarried 1 2 3 4 

** and * Significant at 5 and 10 percent level; NS: Non-significant.
Figures in parentheses are standard deviations.

RORE ! !OLS Heckman

      Rural   Urban Combined  Rural  Urban Combined

MSE-PSE/3 100 0.8 3.1 2.2 0.90 3.1 2.2

SSE-MSE/2 100 11.7 6.8 9.4 11.3 6.8 9.1

HSSE-SE/2 100 -1.0 11.3 6.2 -0.8 11.6 6.8

GE-SSE/3 100 31.8 46.2 41.4 32.8 46.6 42.8

Table 3. Rates of return education in percentage

Source: The rates of returns are computed using the results reported in Table 2.
Primary School Education (PSE), Middle School Education (MSE), Secondary School Education, (SSE), Hr-Secondary School Education (HSSE), 
Graduate Education (GE).

distribution in the rural market was lower than the urban 
market workers till the 75  quantile.th

The computed results of returns to education for rural 
and urban workers were reported in Table 5 based on the 

Quantile regression results presented in Table 4. The 
perusal of Table 5 showed that the rates of return to 
education were low for lower levels of education and high 
for higher levels of education. The rates of return within 
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Explanatory variables Dependent variable: Natural logarithm of hourly wage

Rural market (Quantile) Urban market (Quantile)

10th 25th 50th 75th 90th 10th 25th 50th 75th 90th

Human capital®
1

Primary
-0.014NS

(0.886)
-0.091**

(0.1)
0.0175NS

(0.693)
0.836NS

(0.335)
0.123NS

(0.258)
0.086 S

(0.448)
0.083 S

(0.328)
0.150**

(0.04)
0.172*

(0.05)
0.085NS

(0.47)

Middle -0.015NS

(0.864)
-0.001NS

(0.982)
0.032NS

(0.434)
0.046

(0.427)
0.123

(0.210)
0.137

(0.152)
0.080

(0.255)
0.169**

(0.01)
0.273**

(0.00)
0.240**

(0.2)

Secondary 0.008NS

(0.943)
0.095

(0.181)
0.204**

(0.00)
0.297**

(0.00)
0.649**

(0.00)
0.178**

(0.09)
0.151*

(0.1)
0.285**

(0.00)
0.510**

(0.00)
0.631**

(0.00)

Higher secondary 0.304NS

(0.111)
0.170**

(0.1)
0.085NS

(0.256)
0.218*

(0.1)
0.197

(0.284)
0.341**

(0.02)
0.276**

(0.01)
0.436**

(0.00)
0.953**

(0.00)
1.017**

(0.0)

Graduation 0.743**

(0.000)
0.449**

(0.00)
0.9434**

(0.00)
1.854**

(0.00)
2.906**

(0.00)
1.042**

(0.00)
1.064**

(0.00)
1.558**

(0.00)
3.003**

(0.00)
3.634**

(0.0)

Experience 0.017*

(0.05)
0.010**

(0.04)
0.004NS

(0.264)
0.018**

(0.00)
0.021**

(0.02)
0.038**

(0.00)
0.023**

(0.00)
0.034**

(0.00)
0.043**

(0.00)
0.053**

(0.00)

Experience squared -0.0029**

(0.013)
-0.001**

(0.01)
-0.0006NS

(0.263)
-0.000**

(0.00)
-0.000**

(0.01)
-0.000**

(0.00)
-0.000**

(0.00)
-0.000**

(0.00)
-0.000**

(0.00)
-0.000**

(0.00)

Demographic ®
2

Sex
-0.3696**

(0.000)
0.4624**

(0.00)
-0.520**

(0.00)
-0.560**

(0.00)
-0.565**

(0.00)
-0.499**

(0.00)
-0.501**

(0.00)
-0.484**

(0.00)
-0.434**

(0.00)
-0.335**

(0.00)

Social group ®
3

SC and ST
0.114*

(0.06)
0.082**

(0.02)
0.0002NS

(1.000)
-0.061**

(0.08)
-0.004NS

(0.936)
0.074NS

(0.234)
0.046NS

(0.321)
-0.000NS

(0. 98)
-0.079**

(0.06)
-0.113**

(0.05)

Marital status ®
4 

Married
0.043NS

(0.718)
0.214**

(0.01)
0.074NS

(0.157)
-0.030NS

(0.668)
-0.013NS

(0.912)
1.641NS

(0.447)
0.050NS

(0.525)
0.092NS

(0.175)
0.034NS

(0.656)
-0.181NS

(0.850)

Intercept 2.367*

(0.000)
2.729**

(0.00)
3.112*

(0.00)
3.345**

(0.00)
3.466**

(0.00)
2.207**

(0.00)
2.749**

(0.00)
2.813*

(0.00)
2.898**

(0.00)
3.073**

(0.00)

Table 4. Estimates of quantile regression by rural & urban labour markets

Source: Empirical Results for the  &  Models Based on OLS Heckman IHDS, 2011-12.
 Reference category: ®  = Illiterate, ®  = Male, ® = OBC & Other, ® = Unmarried. 1 2 3 4 

** and * Significant at and 5 and 10 percent level; NS: Non-significant. 
Bootstrap standard errors are in parentheses.

RORE Rural market (percent)

q10 q25 q50 q75 q90

MSE-PSE/3 100 -0.10 3.01 0.47 -26.33 0.0

SSE-MSE/2 100 1.2 4.82 8.62 12.55 26.3

HSSE-SSE/2 100 14.71 3.76 -5.91 -3.95 -22.6

GE-HSSE/3 100 14.63 9.29 28.58 54.53 90.3

Urban market (percent)

MSE-PSE/3 100 1.7 -0.1 0.63 3.36 5.16

SSE-MSE/2 100 2.1 3.55 5.81 11.85 19.55

HSSE-SSE/2 100 8.15 6.25 7.55 22.15 19.33

GE-HSSE/3 100 23.3 26.26 37.42 68.31 87.21

Table 5. quantile regression of returns to education by markets Estimates of 

Source: The rate of returns are computed for rural and urban markets workers using Table 4.

educational levels differed across the rural and market 
wage distribution. The empirical of Duraisamy (2002) also 
argued that the low returns to primary education in India 
may be due to the declining quality of primary education.
CONCLUSIONS
The present paper is an attempt to examine the returns to 

education across different educational levels of workers 
for rural and urban labour markets in Tamil Nadu using 
OLS and Heckman methods and a nationally 
representative survey of India Human Development 
Survey. OLSThe earning functions of  led to the sample 
selection bias and then to account for the possibility of 
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sample selection bias, the two-step procedure of 
Heckman was used. The literature reviews showed that 
the returns to an extra year of education were not identical 
across levels of education. Therefore the present study 
had additionally used Quantile regressions method to 
examine more comprehensive pictures for different 
quantile wage groups of the rural and urban market 
workers. These results showed that the effects of 
education and experience on the log of hourly wages are 
positive, and these coefficients were statistically 
significant at 5 percent level in rural, urban and combined 
earning specifications. An individual with secondary 
education earned 32 percent higher than the individual 
with less than secondary education as well as the 
individual with higher secondary education earned 44 
percent higher than the individual who was illiterate or 
below secondary schooling. The results of the earnings 
function showed that there was a substantial earnings 
difference between males and females. The estimated 
results indicated that the rates of return for primary, 
middle and higher secondary were higher in the urban 
market. Comparing the estimated wage results between 
the rural and urban labour markets workers, the results of 
the OLS and Heckman indicated that the returns to an 
additional year of urban market worker's education were 
higher than that of a rural market worker at the primary, 
middle and graduate levels. The returns to education 
based on the Quantile regression for rural and urban 
markets workers showed that the rates of return to 
education were higher for higher levels of education and 
lower for lower levels of education. The rates of return 
within educational levels differ across the rural and 
market wage distribution. Therefore, the government 
should implement necessary policies to improve the 
quality of rural education and uniform wage reward for 
given education both in rural and urban labour markets 
and also take action against the employers for the 
exploitation of workers by providing wages/salary for 
workers in the Indian labour markets.
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ABSTRACT
Ever since India repositioned its foreign policy outlook post-1991 and sought to expand its trade ties with the countries of Southeast 
Asia with the enactment of the Look East, now Act East Policy, India has had bourgeoning trade with Malaysia. Malaysia is one of 
the few countries in the world to have a Free Trade Agreement (FTA) with India. The economies of the two countries share a degree 
of similitude. Both are a part of the Commonwealth Nations, are middle-income economies, and have grown immensely after their 
respective liberalization, Malaysia having liberalized its economy in the 1970s, much before India did in early 1990s. Despite 
several common traits, only a few studies have elaborately researched on the trade relationship between the two countries. Malaysia 
is one of India's largest trade partner in ASEAN, and the geo-economic importance of Malaysia is immense, as it lies to both sides of 
the South China Sea, making Malaysia an added facilitator in linking India to ASEAN and East Asia. In this context, the study 
attempted to look into India-Malaysia trade dynamics from 2001 to 2018. Various indexes were used to analyse competitiveness and 
complementarity in bilateral trade. The study revealed a continuous increase in trade volume from 2000 onwards; while the 
composition had changed significantly and tilted towards primary goods over the two-decade period. The Trade Intensity Index 
(TII) reflected an intense trade relationship between the partners during the period of study. The results of Revealed Comparative 
Advantage (RCA) showed the existence of various non-overlapping advantageous sectors wherein both countries could gain 
through export. An analysis of Intra-Industry Trade (IIT) elucidated the existence of high IIT, particularly in manufactured goods. 
The rise in the Complementarity Index with each other exhibited that the countries had a considerable potential to diversify trade. 
Prospects for enhancing economic cooperation between India and Malaysia were found in the study.
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INTRODUCTION
One of the important and stable economies of 

Southeast Asia, Malaysia comprises  of two 
geographically separate patches of land. Peninsular 
Malaysia also called West  and East Malaysia. The South ,
China Sea separates both regions. Malaysia is India's 
close neighbour across the Bay of Bengal, with a long and 
rich history of contacts. Indians have been visiting this 
land since time immemorial, who brought with them their 
culture, languages and religions. Historically, trade has 
been one of the major bases of India's contacts with 
Malaysia. Indian traders started showing up in Malaysia 
around the beginning of the 1  century CE and set up st

settlements in Kedah in the north-western part of  (

Peninsular Malaysia) and along the west coast of the 
peninsula. Traditionally amicable relations between India 
and Malaysia are historically rooted in a similar struggle 
for liberation from colonial rule. India's diplomatic 
relations with Malaysia were established in 1957, and the 
countries had a robust relationship in the early 1960s, 
because of the personal friendship between India's then 
Prime Minister J. Nehru and Malaysia's then Prime 
Minister T.A. Rahman. After Nehru's death, this close 
relationship lost its steam as both were embroiled into the 
circumstances dictated by the Cold War time international 
relations. After the end of Cold War in 1989-1991, and 
disintegration of the Soviet Union, India repositioned its 
foreign policy outlook. To build close economic ties with 
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the economies of Southeast Asia, it launched 'Look East 
Policy' in 1991, after which India's trade and investment 
with Malaysia picked up manifold.

Studying and comparing the trading profile of the 
countries in 2001 and 2018 showed that at the beginning 
of the period of our study in 200 , Malaysia was ahead of 1
India in world exports, imports as well as total 
merchandise trade. However, in 2018, India had gotten 
past Malaysia in all three parameters. Malaysia's world 
share of export decreased from 1.51 percent in 2001 to 
1.35 percent in 2018, and world import share decreased 
from 1.18 percent in 2001 to 1.14 percent in 2018 and 
merchandise exports too declined from 1.41 percent in 
2001 to 1.26 percent in 2018. On the other hand, India 
increased its prominence as a trading nation, increasing its 
percentage share in world export by one percent from 0.75 
percent in 2001 to 1.76 percent in 2018, percentage share 
in world imports increased from 0.81 percent in 2001 to 
3.25 percent in 2018 and share in merchandise exports 
too, increased from 0.69 percent in 2001 to 1.67 percent in 
2018. It is evident that India's significance in world trade 
increased considerably during the period of study, while 
that of Malaysia had marginally declined.      

Economic relations between India and Malaysia have 
expanded significantly over the past decades. India-
Malaysia bilateral trade has recorded an annual growth of 
almost 15 percent for the past two decades, increasing 
from approximately US$1.8 billion in 2000 to more than 
US$19 billion in 2018. Malaysia is India's third-largest 
trading partner in the Association of South-East Asian 
Nations (ASEAN), while India is Malaysia's largest 
trading partner in the South Asian region since 1998. 
Malaysia is not only a major export destination; it has also 
become a significant source for imports for India and its 
importance as a trading partner has notably increased over 
the years. The two have consistently been important 
trading partners. Recently, some major Indian companies 
like Adani Ports, Natco Pharma and Andhra Pradesh Gas 
Distribution Corporation made investments in Malaysia. 
Several Indian IT and healthcare companies are also 
investing in Malaysia. Similarly, various Malaysian 
companies are taking up several infrastructure projects in 
various Indian states. It showed that trade and economic 
relations were emerging as the backbone of their bilateral 
relationship, and there further existed the potential for 
increasing the investment flows between the two 
countries. 

In 2011, India and Malaysia created a Free Trade 
Agreement (FTA) with the signing of the Malaysia-India 
Comprehensive Economic Cooperation Agreement 
(MICECA).  The agreement was the fourth such bilateral 
agreement of India, which aimed at liberalising trade in 
goods, services, investments and movement of the 
people. Under the CECA, both India and Malaysia sought 
to progressively reduce or eliminate tariffs on their 
respective industrial and agricultural products. The 
agreement is further supposed to add to the benefits 

shared from ASEAN-India Trade in Goods Agreement 
(AITIG) and facilitate trade and economic relations in 
general (MITI Report, Govt. of Malaysia, 2013). Asian 
policymakers were increasingly regarding such Free 
Trade Agreements (FTAs) as effective instruments for 
achieving trade liberalization among like-minded trading 
partners (Sen, Asher & Rajan, 2004).

Promotion of trade with Southeast Asian countries 
was propelled by India's Look East (now Act East) Policy. 
Various studies pertaining to India-ASEAN trade, and 
Southeast Asia were reported. Sally and Sen (2005) 
compared and analysed trade policies in Southeast Asia in 
individual Southeast Asian countries and found that these 
policies firmly aimed at regional and global economic 
integration. Studies by Asher and Palit (2008), Bajpaee 
(2017) focused on India's Look East Policy, which was 
strategically advantageous for India. India further 
aggressively intended to pursue its engagement with the 
region. Therefore the Act East Policy was announced in 
2014. The geographic scope of the policy was undergoing 
further revisions as the Indo-Pacific increasingly replaced 
East Asia as the strategic geographical universe of the 
policy. Zhang (2006) suggested that India was one of the 
two poles of ASEAN's external Asian policy, making it 
critical from an economic perspective. Studying several 
phases of relations between India and ASEAN, the study 
stated that economic and trade cooperation deepened in 
core as well as new fields. Chandran (2011 & 2015) found 
the existence of complementary sectors and products for 
enhancing trade cooperation between India and ASEAN. 
Veeramani and Anam (2018) reported that India-ASEAN 
trade, which significantly grew after the India-ASEAN 
FTA implemented in 2010 led to an exponential rise in 
India's imports from the region, leading to trade deficit 
with many ASEAN countries. Yahya (2005) studied the 
impact of globalisation on India-Malaysia trade and 
asserts that the increase in globalisation after the Cold 
War era led to increasing economic integration between 
India and Malaysia. According to Chandrana & Nathan 
(2015), India's robust economic engagement with 
ASEAN and favourable state policies was a catalyst in the 
country's increasing trade with Malaysia. 

Several studies were carried out on India-ASEAN 
trade relations. The study at hand differed from the 
previously conducted studies as India-Malaysia trade 
relations were minimally explored. This mutually 
beneficial trade relationship was examined in its 
exclusive context. India has had a negative trade balance 
throughout the study period. The study attempted to 
explore the areas in which India had an advantage so that 
trade balance could be improved through the export of 
those goods. The study, which has been carried out for 
the period 2001-18 also attempted to compare and 
contrast the pre and post FTA trade dynamics between 
the two countries. This period will help us ascertain 
whether the FTA, had any positive impact on economic 
relations. 
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METHODOLOGY
Data

The study is based on secondary data. UN Comtrade 
database pertaining to the export and import values was 
used for calculating the various indices. Standard 
Industrial Trade Classification (SITC) aggregate data at 
the one-digit level based on revision three was used in the 
analysis. With this, all tradable commodities were 
classified into ten major groups.
Tools Used in the Analysis

In order to understand the trend and pattern of 
bilateral trade, descriptive statistics were used. The 
composition of trade was measured technology-wise and 
commodity-wise using percentage shares, respectively. 
The study used indices such as Trade Intensity Index 
(TII), Revealed Comparative Advantage (RCA), Trade 
Complementarity (TC) to understand the competitiveness 
and complementarities in bilateral trade. Intra Industry 
Trade (IIT) was used to understand if similar products 
were being traded with each other.
Trade Intensity Index (TII)

The TII was used to determine if a reporter country 
exports more, to a partner country  the world does vis-à-vis
on average. The index ascertained whether the trade value 
of the two countries was greater or smaller than would be 
expected based on their importance in world trade. The 
index also showed whether the two countries were 
significant partners or not. One of the most popular 
measures of Trade Intensity was the trade intensity index 
(Brown 1949; Kojima 1964). The index is classified into 
two, the export intensity index (XII) and import intensity 
index (MII), which are defined as

Where XIIi is the country i's export intensity index, 
MIIi the country i's import intensity index, Xij the country 
i's exports to country j, Xiw the country i's total exports to 
the world, Mjw the country j's total imports from the 
world, Mw the total world imports, Miw the country i's 
total imports from the world, Mij the country i's imports 
from country j, Xjw the country j's total exports to the 
world, Xw the total world exports.

The index ranges between 0 to ∞. An index value 
greater than 1 indicated larger than expected trade flow 
between the two countries while an index value less than 1 
indicated smaller than expected trade flows.  
Symmetric Revealed Comparative Advantage 
(SRCA)

Based on Ricardo's concept of comparative 
advantage, the RCA index measures the relative 
advantage or disadvantage a country had in a particular 
product category based on trade flows. It signified the 
competitive production and export strength of a country 
in that particular product. A country i was said to have a 
comparative advantage if the RCAic value exceeded 
unity. On the contrary, if RCAic was less than unity, 

XIIi=
Xij/Xiw

Mjw/(Mw-Miw)
XIIi=

Mij/Miw

Xjw/(Xw-Xiw)

country i had a comparative disadvantage in that product. 
The most widely adopted Balassa RCA index (Balassa, 
1965) was computed as 

Where RCAic was the revealed comparative 
advantage index of commodity group c for country i, and 
0 < RCAic < ∞. xic was the value of exports of commodity 
group c by country i, Xiw the value of total exports by 
country i, Xcw the value of world exports of commodity 
group c, and Xw was the value of total world exports. 

In our analysis, a modified version of RCA index, the 
Symmetric RCA (SRCA) index was used. The SRCA 
index made the RCA index symmetric on both sides of  1, 
which made the results less weighted. Laursen (1998) 
describes RSCA as the best measure of comparative 
advantage as it provided stability, symmetry and more 
precise overview of the advantageous/ disadvantageous 
products. (Dalum, Laursen & Villumsen, 1998; Cantwell, 
1989). The RCA index was modified into the SCRA as

        SCRA = (RCA-1)/(RCA+1)
Where – 1 ≤ SRCA ≤ +1. SRCA value above 0 

indicated comparative advantage, while a value below 0 
indicated a disadvantage. An index value closer to +1 
showed higher comparative advantage in that product and 
vice versa. 
Grubel-Lloyd Index (GL-index)

Intra Industry Trade (IIT) referred to the trading of 
similar products, which belonged to the same industry or 
class of goods. The index was a measure of product 
differentiation in bilateral trade pattern. The index can 
also ascertain the importance of trade in a common 
industry. For calculating the IIT, the Grubel-Lloyd index 
(GL-index) was used, proposed by Grubel and Lloyd 
(1975). The formula is defined as follows:

Where Xi was the total export of i products and Mi 
was the total import of i products and 0 ≤ GLi ≤ +1. If the 
GLi = 0, it signified the lowest value of Intra Industry 
Trade, that is, no intra-industry trade, indicating that a 
country had only imported or only exported in a particular 
industry. If the value of GLi was equal to 1, it signified 
that a country's imports and exports in a particular 
industry were equal, that is, perfect Intra Industry Trade. 
Therefore, the closer the value of the GL-index was to 0, 
the lower was the level of intra-industry trade and the 
closer the value was to 1, the higher was the level of intra-
industry trade.
Trade Complementarity Index (TC) 

Trade Complementarity Index introduced by 
Michaely (1996) is a type of overlap index and measures 
to what extent two countries were 'natural trading 
partners'. It indicated to what extent a country's exports 
overlap with what the other country's imports. It measures 

RCAic=
xic/Xiw

Xcw/Xw

GLi= 1 -
Xi+Mi

|Xi-Mi|
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the degree to which the export pattern of one country 
matches the import pattern of another. A high degree of 
complementarity indicated favourable prospects for a 
successful trade arrangement and a greater potential for 
trade. Changes over time also indicated whether the trade 
profiles were becoming more or less compatible, which 
inferred whether the potential for trade was increasing or 
decreasing.

Where  is the share of sector k in i's total imports mi

k

from the world and  is the share of sector k share in j's xj

k

total exports to the world.
The index ranged between 0 and 100, wherein zero 

indicated no overlap and 100 indicated a perfect overlap 
in the import/export pattern. 
RESULTS AND DISCUSSION

As observed in Table 1, India's bilateral trade with 
Malaysia increased significantly, but imports were much 
more intensive than exports. India has had a negative 
trade balance with Malaysia since the beginning of the 
period of study in 2000, and the trade deficit was 
increasing. Imports from Malaysia in 2000 were US$1.3 
billion which increased to US$12.8 billion as of 2018 with 
an average growth rate of 15.93 percent, while exports to 
Malaysia increased from US$530.9 million in 2000 to 
US$6.5 billion in 2018 with an average growth rate of 
16.03 percent. A sharp deceleration in imports from 

Year      Export (in 
1000US$)          

Percent 
growth        

Percent share Import (in 
1000US$)              

Percent 
growth        

Percent share

2000 530951.42 - 1.25 1311030.33 - 2.47

2001 788125.19 48.43 1.79 1152337.35 -12.10 2.27

2002 742786.84 -5.75 1.48 1330503.86 15.46 2.31

2003 793086.57 6.77 1.33 1894285.07 42.37 2.61

2004 1040206.76 31.16 1.37 2214485.72 16.90 2.23

2005 1143774.70 9.95 1.14 2435996.33 10.00 1.73

2006 1331364.91 16.40 1.09 4655925.08 91.13 2.61

2007 1850253.60 38.97 1.26 5725557.71 22.97 2.62

2008 3034407.83 63.99 1.67 7461389.71 30.31 2.36

2009 3524713.70 16.15 1.99 4990269.04 -33.11 1.87

2010 3555311.77 0.87 1.61 5995904.36 20.15 1.71

2011 3798819.69 6.85 1.26 9106224.88 51.87 1.97

2012 3791195.52 -0.20 1.31 10494094.40 15.24 2.14

2013 5496821.28 44.99 1.63 9330736.89 -11.08 2.00

2014 4642232.58 -15.54 1.46 10928502.52 17.12 2.38

2015 4892061.44 5.38 1.85 9559920.61 -12.52 2.44

2016 4188651.27 -14.38 1.61 8653350.68 -9.48 2.42

2017 5546200.96 32.41 1.88 8901929.51 2.87 2.00

2018 6549834.72 18.09 2.03 12875450.98 44.63 2.08

Table 1. India-Malaysia pattern of export and import

Source: Authors' calculation based on UN Comtrade database.

Malaysia was witnessed post-2007 recession, narrowing 
the trade deficit, but it could not be sustained as 
subsequent years saw imports from Malaysia picking up. 
India's import from Malaysia as a percentage of the world 
witnessed a declining trend during the period of study, 
going down by 0.39 percentage points from 2000 to 2018. 
The share of India's exports to Malaysia as a percentage of 
the world witnessed an increase over the same period. In 
2000, the share was 1.25 while in 2018, it was 2.03. It 
signified the increasing importance of Malaysia as India's 
export partner. The total trade with Malaysia as a 
percentage of India's total trade increased marginally 
from 1.93 percent in 2000 to 2.06 percent in 2018. 

On analysing the percentage growth of trade flows 
post the creation of India-Malaysia FTA in 2011, it was 
observed that exports to Malaysia grew at an average 
22.69 percent from 2001-10 while from 2011-18; the 
growth rate was 9.69 percent. The growth rate of imports 
from Malaysia declined from 20.4 percent from 2001-10 
to 12.33 percent from 2011-18. Thus, not much of an 
impact of the Malaysia-India Comprehensive Economic 
Cooperation Agreement (MICECA) was observed on the 
percentage growth of bilateral trade. The average growth 
rate had somewhat decreased in the post FTA period.
Composition of Trade (Technology Wise and 
Commodity Wise)

The composition of trade was studied technology-
wise as well as product-wise. For technology-wise 
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composition, decomposed data on their technological 
intensity was portrayed using Lall (2000) classification 
on three-digit SITC Revision-3 provided by UN 
Comtrade via WITS database, similar to Bagaria and 
Ismail (2019). As compiled in Table 2, from 2001 to 2018, 
the pattern of India's exports to and imports from 
Malaysia underwent a noticeable change. In India's 
exports in 2001, high technology products made up for the 
most exported category (30 percent) followed by primary 
goods (28 percent). Resource-based goods were the least 
exported category (11 percent). However, in 2018, high 
technology goods were the least exported category by 
India (4 percent) and primary goods constituted more than 
half of India's exports (51 percent), making it the largest 
exported category, followed by resource-based goods (28 
percent). India's exports to Malaysia transitioned from 
high technology to primary/ resource-based. In contrast, 
India's exports to the rest of the world transitioned from 
low to medium technology category of goods (Burange & 
Chaddha, 2008; Nayak, Aggarwal & Mann, 2013).

Malaysia's exports to India to have seen a transition, 
albeit not as much as India's exports. In 2001, primary 
goods were the most exported category (33 percent), 
followed by high technology goods (31 percent) and 
resource-based goods ranked third (20 percent). In 2018, 
these respective ranks remained the same, although the 

percentage share of primary goods increased by 10 
percent, while the percentage share of high technology 
and resource-based goods declined to 19 and 16 percent 
respectively. On the whole, the primary goods category 
emerged as the most significant area of bilateral trade 
between the two partners.

For studying the product-wise composition, SITC 
Revision 3 at one digit was used. Top five exported and 
imported categories were elucidated and sorted according 
to 2018 ranks. Table 3 conveyed that as of 2018, mineral 
fuels, lubricants and related materials; animal and 
vegetable oils, fats and waxes; manufactured goods 
classified chiefly by material and machinery and transport 
equipment consisted of more than 80 percent of India's 
imports from Malaysia. Chemicals and related products 
constituted 9 percent of imports. Analysing the import 
structure over two decades showed that the import of 
mineral fuels witnessed an enormous increase from an 
insignificant 0.21 percent in 2001 to 27.25 percent in 
2018, becoming the largest imported product category. 
The share of manufactured goods also increased by 10 
percent between 2001 and 2018. Import of animal and 
vegetable oils halved, while the import of machinery and 
transport and chemicals did not change much.

Table 4 described that as of 2018, the most significant 
export from India to Malaysia were mineral fuels, 

Technology 
group

2001 2005 2010 2015 2018

India Malaysia India Malaysia India Malaysia India Malaysia India Malaysia 

High 
technology

30 31 3 23 5 26 4 24 4 19

Medium 
technology        

16 9 27 72 9 16 29 15 9 15

Low 
technology

14 7 19 5 11 7 10 9 8 7

Resource based      11 20 18 18 18 20 18 16 28 16

Primary goods      28 33 33 47 38 30 40 36 51 43

Table 2. Technological composition of bilateral exports 
(Percent)

Source: Calculated by the authors' through World Integrated Trading System (WITS).
India's export to Malaysia.
Malaysia's export to India.

SITC code Commodity description Year

2001 2005 2010 2015 2018

3 Mineral fuels, lubricants and related materials 0.21 9.3 26.01 17.49 27.25

7 Machinery and transport equipment 28.94 31.54 25.22 22.37 21.33

6 Manufactured goods classified chiefly by material 6.54 7.87 8.20 12.47 16.55

4 Animal and vegetable oils, fats and waxes 38.09 15.20 14.37 25.91 15.31

5 Chemicals and related products 8.45 16.5 11.55 8.31 9.03

Table 3. India's imports from Malaysia (Percent share of top 5 commodity categories)

Source: Authors' calculation based on UN Comtrade database.
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Export intensity 2001 2005 2010 2015 2016 2017 2018

India to Malaysia 1.503 1.033 1.440 1.641 1.472 1.647 1.887

Malaysia to India 2.176 2.062 1.392 1.645 1.779 1.436 1.088

Table 5. Export intensity between India and Malaysia

Source: Authors' calculation based on UN Comtrade database.

SITC code Commodity description Year

2001 2005 2010 2015 2018

3 Mineral fuels, lubricants and related materials 0.02 1.12 8.12 10.07 36.72

6 Manufactured goods classified chiefly by material 21.25 30.00 27.51 26.37 22.00

5 Chemicals and related products 6.65 16.73 8.45 8.11 13.12

0 Food and live animals 38.09 15.20 14.37 25.91 15.31

7 Machinery and transport equipment 32.19 13.67 27.37 26.65 8.53

Table 4. India's exports to Malaysia (Percent share of top 5 commodity categories)

Source: Authors' calculation based on UN Comtrade database.

Import intensity 2001 2005 2010 2015 2016 2017 2018

India from Malaysia 1.492 1.176 1.219 1.821 1.861 1.526 1.486

Malaysia from India 1.366 0.929 0.971 1.251 1.337 1.817 1.852

Table 6. Import ntensity between India and Malaysiai

Source: Authors' calculation based on UN Comtrade database. 

lubricants and related materials, constituting 36.7 percent 
of exports. Contrarily, this product category had the least 
volume of exports in 2001. Manufactured goods 
classified chiefly by material constituted the second-
largest exports (22 percent), followed by chemicals and 
related products (13.12 percent). Export of products such 
as mineral fuels, lubricants and related materials 
increased drastically, the export of machinery and 
transport equipment and food and live animals spiralled 
downward, and export share of manufactured goods 
remained consistent. Overall, the pattern of export in 
certain categories changed majorly over the last two 
decades.
Trade Intensity

Table 5 and 6 describe the import and export intensity 
between India and Malaysia. From the analysis of over 18 
years, it was observed that the export and import intensity 
index between India and Malaysia was more than unity, 
reflecting a high degree of trade integration between 
them. Trade Intensity results conformed to previously 
conducted studies on India and ASEAN such as Chandran 
(2011), Acharya and Sharma (2012), Veeramani and 
Anam (2018) and others wherein India's trade was found 
to be overall intensive with ASEAN countries. It indicated 
that bilateral trade flow was more intense than might be 
expected a priori, given the countries' position in world 
trade. (Drysdale & Garnaut, 1982). There was a rise in 
intensity of India's export to Malaysia over the years. 
Malaysia's export intensity with India, although 

statistically intense throughout, declined to 1.09, which 
was much smaller than the initial 2.17 in 2001. The 
reduction in trade intensity could mean the diversification 
of trade partners by Malaysia.

India's import intensity with Malaysia was consistent 
and moderately positive over the focused period. 
Malaysia's import intensity with India was smaller than 
unity in 2005 and 2010, which was increasing after 2015. 
Trade intensity indices (import/export) were >1 
throughout the period, indicating an intense bilateral trade 
relationship and high interdependence on bilateral trade 
(Drysdale & Garnaut, 1982). Another noteworthy fact 
revealed was that post-India-Malaysia FTA in 2011, 
India's export intensity with Malaysia and Malaysia's 
import intensity from India witnessed a consistent 
increase. It indicated the increasing importance of 
Malaysia as an export destination for India. 
Symmetric Revealed Comparative Advantage 
(SRCA)

The RCA results showed the presence of 
complementary sectors for both the partners. India 
possesses a comparative advantage in five commodity 
categories, whereas Malaysia had a comparative 
advantage in three categories, of which only one (SITC3) 
was common to both the countries. SITC 3 also happened 
to be the most traded commodity group among the 
partners.

Table 7 and 8 showed the Symmetric Revealed 
Comparative Advantage (SRCA) indices of India and 
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Code Description 2001 2005 2010 2015 2016 2017 2018

SRCA> 0 (Advantageous)

6 Manufactured goods classified chiefly by material 0.453 0.412 0.375 0.341 0.353 0.368 0.339

0 Food and live animals 0.34 0.201 0.092 0.199 0.169 0.214 0.195

3 Mineral fuels, lubricants and related materials -0.344 -0.102 0.047 0.047 0.051 0.115 0.171

5 Chemicals and related products 0.046 0.022 -0.027 0.081 0.089 0.098 0.136

8 Miscellaneous manufactured articles 0.256 0.203 0.077 0.084 0.132 0.105 0.068

SRCA< 0 (Disadvantageous)

2 Crude materials, inedible, except fuels 0.101 0.387 0.251 -0.019 0.023 -0.030 -0.051

4 Animal and vegetable oils, fats and waxes 0.182 -0.065 -0.212 -0.157 -0.227 -0.107 -0.108

7 Machinery and transport equipment -0.648 -0.55 -0.392 -0.369 -0.369 -0.375 -0.348

1 Beverages and tobacco -0.365 -0.421 -0.262 -0.326 -0.311 -0.361 -0.379

9 Commodities and classified elsewhere -0.169 -0.637 -0.417 -0.259 -0.46 -0.734 -0.979

Table 7.  India's SRCA indices (Sorted By 2018 anks)r

Source: Authors' calculation based on UN Comtrade database SITC Rev 3 (1 digit).

Code Description 2001 2005 2010 2015 2016 2017 2018

SRCA> 0 (Advantageous)

4 Animal and vegetable oils, fats and waxes 0.841 0.845 0.879 0.848 0.848 0.845 0.835

3 Mineral fuels, lubricants and related materials -0.016 0.021 0.005 0.208 0.186 0.234 0.187

7 Machinery and transport equipment 0.201 0.196 0.139 0.081 0.088 0.09 0.108

SRCA< 0 (Disadvantageous)

8 Miscellaneous manufactured articles -0.15 -0.135 -0.053 -0.08 -0.053 -0.094 -0.076

2 Crude materials, inedible, except fuels -0.149 -0.112 -0.167 -0.145 -0.121 -0.104 -0.185

6 Manufactured goods classified chiefly by material -0.307 -0.314 -0.187 -0.141 -0.169 -0.167 -0.147

5 Chemicals and related products -0.392 -0.305 -0.278 -0.232 -0.216 -0.244 -0.216

0 Food and live animals -0.495 -0.451 -0.345 -0.308 -0.288 -0.324 -0.33

1 Beverages and tobacco -0.414 -0.441 -0.279 -0.185 -0.178 -0.281 -0.405

9 Commodities and classified elsewhere -0.592 -0.542 -0.762 -0.809 -0.787 -0.744 -0.783

Table 8. Malaysia's SRCA indices (Sorted By 2018 ranks)

Source: Authors' calculation based on UN Comtrade database SITC Rev 3 (1 digit).

Malaysia, respectively from 2001 to 2018 for 10 product 
categories as classified by SITC Rev. 3. In 2018, India had 
an SRCA>0 for five product categories, that is, SITC 6, 0, 
5, 3 and 8. In 2018, the highest comparative advantage 
was observed in manufactured goods (SITC6), and it 
ranked one in the SRCA value throughout the study 
period. The SRCA for food and live animals (SITC0) was 
above 0 for India throughout and this product category 
ranks second, followed by mineral fuels (SITC3), 
chemicals (SITC5), and miscellaneous manufactures 
(SITC8). In product categories of SITC 6, 0, 5 and 8, 
wherein India had a comparative advantage, Malaysia 
SRCA indices were below 0 throughout in these product 
categories, signifying Malaysia's comparative 
disadvantage in these product categories. In mineral fuels, 
lubricants and related materials (SITC3), both India and 
Malaysia had an SRCA above 0, which indicated that 
mutually advantageous trade was possible in this category 

only in the presence of intra-industry trade. It was also the 
product category which was traded the most bilaterally 
among the partners. Malaysia had a comparative 
advantage (SRCA>0) in three product categories, that is, 
SITC 4, 3 and 7. In the animals and vegetable oils 
category, Malaysia had the highest comparative 
advantage with SRCA values close to 1 throughout. It was 
mainly due to Malaysia being the second largest exporter 
of palm oil in the world, capturing 28.6 percent of total 
exports as of 2018. In animal and vegetable oils (SITC4) 
and machinery and transport equipment (SITC7), 
Malaysia had a comparative advantage, whereas India did 
not. Therefore, Malaysia could gain by exporting to India 
in these product categories. 

Thus, trade between India and Malaysia had the 
scope of being mutually advantageous as both could gain 
significantly through bilateral trade by exporting the 
commodities in which they had a comparative advantage.
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Code Description 2001 2005 2010 2015 2016 2017 2018

High IIT

5 Chemicals and related products 0.699 0.645 0.605 0.666 0.758 0.801 0.956

3 Mineral fuels, lubricants and related materials 0.130 0.108 0.313 0.455 0.416 0.894 0.918

6 Manufactured goods classified chiefly by material 0.623 0.717 0.669 0.961 0.958 0.985 0.911

8 Miscellaneous manufactured articles 0.774 0.973 0.837 0.899 0.761 0.869 0.83

Medium IIT

2 Crude materials, inedible, except fuels 0.296 0.327 0.425 0.346 0.413 0.436 0.519

7 Machinery and transport equipment 0.864 0.338 0.783 0.757 0.732 0.558 0.402

Low IIT

0 Food and live animals 0.074 0.116 0.096 0.075 0.086 0.092 0.115

1 Beverages and tobacco 0.291 0.068 0.739 0.297 0.254 0.167 0.079

9 Commodities and classified elsewhere 0.160 0.709 0.362 0.852 0.544 0.305 0.051

4 Animal and vegetable oils, fats and waxes 0.007 0.043 0.042 0.069 0.026 0.028 0.017

Table 9. India's intra industry trade indices with Malaysia 

Source: Authors' calculation based on UN Comtrade database SITC Rev 3 (1 digit).

TCI 2001 2005 2010 2015 2016 2017 2018

India with Malaysia 40.08 44.52 50.59 55.19 54.67 55.36 59.04

Malaysia with India 43.30 49.84 51.44 58.89 60.42 59.69 58.94

Table 10. Trade complementarity index between India and Malaysia

Source: Calculated by the authors' through World Integrated Trading System (WITS).

Intra Industry Trade
A significant measure of trade relations, the Intra-

Industry Trade (IIT) exists when the traded goods are of 
the same sector (Lindqvist, 2006). IIT indices indicated 
high trading in similar products, specifically in the 
manufacturing sector. It was similar to results obtained by 
Sisili (2017), which suggested strong intra-industry trade 
between India and Malaysia.

Table 9 showed an analysis of IIT over the time 
period. High intra-industry trade was observed 
throughout in chemicals and related products, n.e.s (SITC 
5); mineral fuels, lubricants and related materials (SITC 
3); manufactured goods (SITC 6) and miscellaneous 
manufactures (SITC 8). In SITC 5, 6 and 8, IIT remained 
high throughout, while in SITC 3, a drastic increase was 
witnessed in recent years. As SITC 5-8 constituted 
manufacturing goods, the analysis showed the existence 
of high intra-industry trade in manufactured goods. The 
IIT value has remained consistently low in case of SITC 1 
and 4. In SITC 1 and 9, an increase in index value was 
witnessed from 2001, however, in the recent years, IIT in 
these two product categories declined significantly and 
now fall in the low IIT bracket, while in case of crude 
materials, inedible, except fuels (SITC 2), there was a 
consistent increase in IIT and it now falls in the medium 
IIT category.

On the whole, intra-industry trade indices showed 
that the pattern of trade changed considerably over the 

two decades. The study revealed that there was great 
potential to increase trade in product categories having 
IIT indices close to 0. The IIT could be increased in at least 
5 product categories such as SITC 0 (food and live 
animals), SITC 1 (beverage and tobacco), SITC 4 
(animals and vegetable oils, fats & waxes), SITC 7 
(machinery and transport equipment) a SITC 9 
(commodities and transactions not classified elsewhere in 
SITC). In the categories where high IIT already existed, 
the countries could collaborate and take advantage of the 
economies of scale the other country possesses.
Trade Complementarity (TC)

The TC indices showed that there was considerable 
potential for increasing bilateral trade. India and 
Malaysia's trade profiles became more compatible with 
each other over time. The analysis of Trade 
Complementarity data from 2001-18 depicted in Table 10 
indicated that Trade Complementarity of India with 
Malaysia increased from 40.08 in 2001 to 59.04 in 2018. 
There was a consistent increase in trade complementarity, 
showing that India's export structure was increasingly 
matching with Malaysia's import demands. This match 
signified the existence of complementarity and export 
potential for India. Malaysia's Trade Complementarity 
with India increased from 43.3 in 2001 to 58.94 in 2018. 
The increase was consistent up to 2015; however, from 
2015-18, the Trade Complementarity was stagnant and 
increased only marginally. It signified that although 
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Malaysia had increasingly been able to match India's 
import requirement from its available export supply, the 
import-export match had somewhat stagnated over the 
recent years. Comparing TC indices of both the countries 
showed that India's export profile had become 
comparatively more complementary with Malaysia's 
import profile.
CONCLUSIONS 

The above analysis showed that India and Malaysia 
have had an intense trade relationship during the period of 
study. The partners observe an increase in bilateral trade 
since 2000, the exception being the global financial crisis 
years of 2008-09, wherein trade witnessed a steep decline. 
Through RCA analysis, it was observed that only one 
commodity category (SITC3) was advantageous to both, 
which was also the most traded category between the 
partners. There were numerous areas wherein there was 
no overlap in comparative advantage, and both countries 
could gain by exporting those commodities. India needs 
explicitly to increase its export in its advantageous areas 
which will also reduce the deficit. Strong intra-industry 
trade was observed in the manufacturing sector, and there 
was further scope to increase the intra-industry trade. 
Although India was emerging as an important trading 
nation globally, it was not able to exploit its increase in 
trade complementarity with Malaysia as trade deficit still 
galore.

Contrary to India's trading pattern with the world, 
India's trade in primary goods with Malaysia increased 
sharply over time, which it needs to diversify. Recent 
diplomatic tiff and political reasons are proving to be a 
hurdle in trade relations. Causes such as India's recent call 
to boycott imports of Malaysian palm oil due to political 
reasons are bound to harm trade as Malaysia too, could 
retaliate through ASEAN or use its soft power. Although 
India called off this boycott and again started importing 
Malaysian palm oil, such tiffs are detrimental to bilateral 
trade. The constant decline in Malaysia's export intensity  
with India is also a matter of concern as it points towards 
the declining importance of India as a trading partner. 
India-Malaysia FTA (MICECA) has not enhanced trade 
to its full potential. For trade enhancement, cooperation 
and trade facilitation issues need to be addressed. 
Significance of the South China Sea as a route for India's 
trade with ASEAN and Far Eastern countries is quite 
evident. The geographic location of Malaysia, on both 
sides of the South China Sea, makes Malaysia an added 
facilitator in trade. India's intense relationship with 
Malaysia could also be a catalyst countering Chinese 
hegemony in the South China Sea and hence establish 
India's important position in the region. Hence, enhancing 
trading ties with Malaysia is economically and 
strategically advantageous for India. Also, since both are 
developing countries, they could gain a lot through 
cooperation. Both could learn immensely from their 
economic experiences and through all the divergences in 
their economic policies and experiences, there is one 

thing common between the two economies, which is their 
outright adoption of economic integration and 
multilateralism.
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ABSTRACT
The outward foreign direct investment (OFDI) is an important vehicle through which the multinational enterprises (MNEs) expand 
their global business. Before the initiation of the liberalisation measures, India was more of a recipient than a contributor of foreign 
direct investment in the global economy.  led to an astounding growth of The ongoing liberalisation measures embarked in 1991
outward FDI in India. This study performed a comparative analysis of the outward FDI from India during the post-liberalisation period 
(1992 to 2018) using a time series data set collected from the UNCTAD. The analysis revealed that the outward FDI from India was 
increasing faster than the inward FDI, both in terms of FDI stock as well as FDI flows, in the post-liberalisation period. At the same 
time, growth of outward FDI from India was much faster than that from the developing countries and from the world; therefore, the 
share of India in the global outward FDI and in the outward FDI from developing countries has been steadily increasing. This reflected 
the growing presence of Indian multinational enterprises (MNEs) in the global economy in the post-liberalisation period.
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INTRODUCTION
Foreign direct investment (FDI) by multinational 

enterprises (MNEs) is one of the important processes of 
internationalisation of the economies in the world. For a 
country, the foreign direct investment can flow in two 
opposite directions, viz., inward and outward FDI. The 
intensity of FDI in a country-both inward and outward - is 
an indicator of the degree of its international integration. 
While inward FDI to a country shows the country's 
attractiveness as a destination of the cross-border 
investors, the outward FDI reflects the increasing 
competitiveness of multinational enterprises in these 
economies.

Historically, developing countries were destinations 
of inward FDI from developed counties, but recently the 
scenario changed drastically and developing countries 
emerged as a non-trivial source of outward foreign 
investment (OFDI). This outward direct investment 
became an important means of internationalisation of 
firms from developing counties besides their exports.

India was following a relatively restrictive policy 

regime towards outward foreign investment till the 1990s 
which restricted the growth of outward FDI from the 
country, particularly to developing counties. The 
liberalization-cum-structural adjustment reforms 
unleashed in India in 1991 marked an apparent departure 
from an inward-looking economy. The ongoing 
liberalisation measures reflected in drastic changes in the 
foreign investment inflows into the country, and it 
changed the pace of outward foreign investment from the 
country. 

Growth in India's outward FDI attracted the attention 
of some researchers, and there are limited studies in the 
literature covering various dimensions of the OFDI from 
India. Some studies examined the trends, patterns and 
issues of OFDI from India (Anwar & Mughal,2002; 
Pradhan, 2005; Pradhan, 2008; Athukorala, 2009; Iqbal, 
Turay, Hasan & Yusuf, 2018; Kaushal, 2018), while a few 
others analysed the determinants of ODFI from India 
(Pradhan, 2004; Nagaraj, 2006; and Chowdhury, 2011). 
Two studies examined the Indian MNEs undertaking the 
OFDI abroad (Lall, 1986; Kumar, 2007). Export-Import 
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Bank of India performed a comprehensive examination 
of various aspects of outward FDI from India (EXIM 
Bank of India, 2014). The motivation behind this study 
was to make a comparative analysis of India's outward 
FDI using 27 years data incorporating the latest figures, to 
get a clear picture of the outward FDI from India in 
relation to the inward FDI, outward FDI from the 
developing countries and the world, which was not been 
explored well so far.

This study aimed to analyse the relative trends in 
outward FDI from India during the post-liberalisation 
period, i.e., 1992 to 2018. The analysis was done in a 
comparative framework, i.e., the trend and growth in the 
outward FDI from India was compared with the outward 
FDI from the world and from the developing countries 
and also with the inward FDI in the country.  
METHODOLOGY

The analysis in this study was exclusively based on 
secondary data extracted from the United Nations 
Conference on Trade and Development (UNCTAD, 
2020). The study analysed the trends in the outward FDI 
from India in a comparative manner. The study covered 
the post-liberalisation period from 1992 to 2018.  
Appropriate growth rates and ratios (percentages) were 
used for the analysis of the data. The following model was 
used for the estimation of the compound annual growth 
rates of different variables in the study: 

Where is the natural logarithm of the variable of  lnYt 

our interest (say, FDI in our case), 't' represents time, and 
u is the usual random disturbance term. The compound t 

annual growth rate (r) of Y in percentage term can be 
easily derived from the estimated  coefficient through β
simple algebraic manipulations. 

This study mainly addresses two important research 
questions and associated hypotheses:
1. What was the growth of outward FDI from India 

during the post-liberalisation period compared to the 
inward FDI into the country during the same period? 
The study hypothesized that outward FDI from India 
during the post-liberalisation period grew much 
faster than the inward FDI into the country during the 
same period.

2. Was the growth of outward FDI from India during her 
the post-liberalisation period greater than that of the 
growth of outward global FDI and outward FDI from 
the developing countries during the same period? The 
study postulated that growth of outward FDI from 
India during her post-liberalisation period was 
greater than that of the growth of the outward world 
FDI and outward FDI from the developing countries 
during the same period.

RESULTS AND DISCUSSION
Trend and Growth in Outward and Inward Foreign 
Direct Investment in India, 1992-2018

A comparative analysis of the outward FDI from 

 
tt utY  ln

India was performed, in relation to the inward FDI into the 
country during the post-liberalisation period (1992-
2018), to get a lucid picture of the nature of the direction 
of FDI taking place in the country. Data on FDI was 
generally available in the form of stock and flows, and 
therefore, our comparative analysis was carried out using 
the data on both FDI flows as well as FDI stock.

Trends in outward FDI flows from India and the 
inward FDI flows to the country are presented in Table 1. 
As expected, the magnitude of inward FDI flows to India 
was higher than the outward FDI flows from the country 
throughout the period. However, the compound annual 
growth rates reported in the Table revealed that the 
growth rate of outward FDI from India was 12.5 
percentage points higher than that of the inward FDI into 
the county. The results suggested that the outward FDI 
flows from India grew relatively faster than the inward 
FDI flows into the country during the post-liberalisation 
period. 

It was apparent from Table 1 that even though the 
magnitude of the inward FDI into India was higher than 
that of outward FDI from the country, the pattern of 
movement of the two variables was very similar over 
time. This was confirmed by observing a statistically 
significant strong positive correlation between outward 
FDI flows from India and inward FDI flows to India 
during 1992-2018 (r = 0.786, t (25) = 31.80, p<.001). 
Foreign direct investment can be measured as a stock as 
well as a flow variable. To get a clear picture of the nature 
of outward FDI from a country, one should analyse 
outward FDI stock also along with the outward FDI flows. 
After performing the comparative analysis of the outward 
FDI flows from India, the comparative analysis of the 
outward FDI stock of India in relation to the inward FDI 
stock in the country was done.

As in the case of FDI flows, the stock of inward FDI 
in India was much higher than the stock of outward FDI 
from the country, but the movement of these two variables 
showed a very parallel pattern over 1992-2018 (Table 2), 
therefore, the correlation between outward FDI stock 
from India and inward FDI stock in India during 1992-
2018 was very strong, positive and statistically significant 
(r = 0.990, t (25) = 176.78, p<.001). The compound annual 
growth rate of the stock of outward FDI from India was 
around 11 percentage points greater than the growth rate 
in the inward FDI to India during this period (Table 2). 
Now, it was evident that the significance of the outward 
FDI was increasing in the country in term of the outward 
FDI stock also.

Analysis showed that the outward FDI from India 
was increasing faster than the inward FDI, both in terms 
of FDI stock as well as FDI flows, in the post-
liberalisation period. The empirical support to our first 
hypothesis was provided. Our results were consistent 
with the results of some of the previous studies for the 
initial phase of the liberalisation period (EXIM Bank of 
India, 2014); however, none of the existing studies in the 
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Year Outward FDI flows from India Inward FDI flows to India Outward FDI 
flows as a 

percentage of 
inward FDI flows

Amount Annual growth 
rate (percent)

Amount Annual growth 
rate (percent)

1992 24 -- 252 -- 9.5

1993 0.35 -98.5 532 111.1 0.1

1994 82 23261.8 974 83.1 8.4

1995 119 45.1 2151 120.8 5.5

1996 240 101.7 2525 17.4 9.5

1997 113 -52.9 3619 43.3 3.1

1998 47 -58.4 2633 -27.2 1.8

1999 80 70.2 2168 -17.7 3.7

2000 514.4 543.1 3588.0 65.5 14.3

2001 1397.4 171.6 5477.6 52.7 25.5

2002 1678.0 20.1 5629.7 2.8 29.8

2003 1875.8 11.8 4321.1 -23.2 43.4

2004 2175.4 16.0 5777.8 33.7 37.7

2005 2985.5 37.2 7621.8 31.9 39.2

2006 14285.0 378.5 20327.8 166.7 70.3

2007 17233.5 20.6 25349.9 24.7 68.0

2008 21142.5 22.7 47102.4 85.8 44.9

2009 16057.8 -24.0 35633.9 -24.3 45.1

2010 15947.4 -0.7 27417.1 -23.1 58.2

2011 12456.2 -21.9 36190.5 32.0 34.4

2012 8485.7 -31.9 24195.8 -33.1 35.1

2013 1678.7 -80.2 28199.4 16.5 6.0

2014 11783.5 601.9 34582.1 22.6 34.1

2015 7572.4 -35.7 44064.1 27.4 17.2

2016 5072.4 -33.0 44480.6 0.9 11.4

2017 11140.5 119.6 39903.8 -10.3 27.9

2018 11037.0 -0.9 42285.7 6.0 26.1

CAGR  (Percent)# 32.03*** 19.50***

Table 1. Trend and growth in the foreign direct investment flows in India (outward and inward FDI flows) during 
1992- 2018

($ millions at current prices)

Source: UNCTAD Stat.
#Compound annual growth rate, 1992-2018.
*** Significant at one percent level.

literature analysed the data beyond 2012. The results in 
the present study update and extend the existing studies in 
the literature by analysing the growth of OFDI from India 
in a comparative framework by incorporating the most 
recent data. Moreover, the outward FDI from India in 
comparison with inward FDI, in terms of FDI stock as 
well as FDI flow data was also analysed.

Outward FDI from India vis-à-vis World and the 
Developing Countries 

Several countries in the world, including the 
developing economies, are encouraging their domestic 
enterprises for initiating and enhancing outward foreign 
investment. This section analyses the trend in the share of 
India in the outward FDI of the world and in the 
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Year Outward FDI stock from India Inward FDI stock to India Outward FDI stock 
from India as a 
percentage of its 

inward FDI stock

Amount Annual growth 
rate (percent)

Amount Annual growth 
rate (percent)

1992 293.9 -- 1983.8 -- 14.8

1993 294.2 0.1 2515.8 26.8 11.7

1994 376.2 27.9 3489.8 38.7 10.8

1995 495.2 31.6 5640.8 61.6 8.8

1996 735.2 48.5 8165.8 44.8 9.0

1997 617.3 -16.0 9719.5 19.0 6.4

1998 705.8 14.3 13076.9 34.5 5.4

1999 1665.9 136.0 15051.8 15.1 11.1

2000 1733.5 4.1 16339.0 8.6 10.6

2001 2531.8 46.1 19675.9 20.4 12.9

2002 4070.6 60.8 25826.3 31.3 15.8

2003 6073.2 49.2 32549.2 26.0 18.7

2004 7734.4 27.4 38060.2 16.9 20.3

2005 9741.3 25.9 43201.6 13.5 22.5

2006 27035.6 177.5 70870.3 64.0 38.1

2007 44080.4 63.0 105790.5 49.3 41.7

2008 63337.8 43.7 125211.7 18.4 50.6

2009 80839.2 27.6 171217.9 36.7 47.2

2010 96900.6 19.9 205580.2 20.1 47.1

2011 109508.8 13.0 206354.3 0.4 53.1

2012 118072.3 7.8 224985.3 9.0 52.5

2013 119837.5 1.5 226548.8 0.7 52.9

2014 131524.0 9.8 253120.0 11.7 52.0

2015 139038.3 5.7 282616.8 11.7 49.2

2016 144085.6 3.6 318319.7 12.6 45.3

2017 155175.7 7.7 377286.8 18.5 41.1

2018 166193.4 7.1 386353.7 2.4 43.0

CAGR  (Percent)# 33.77*** 22.93***

Source: UNCTAD Stat.
#Compound annual growth rate, 1992-2018.
*** Significant at one percent level.

Table . Trend and growth in the foreign direct investment  in India (outward and inward FDI ) 2 stock stock during 
1992- 2018

($ millions at current prices)

developing countries; this is for understanding the 
changing position of India in the foreign investment map 
of developing counties and the world. The trend in the 
outward FDI flows and stock from India was analysed 
along with that of the world and developing countries. 
Moreover, the growth rate of outward FDI from India was 
compared with that of the world and developing 
countries. Lastly, the share of India in the outward FDI 
flows and outward FDI stock of the world and developing 
countries were also examined.  

Even though the outward FDI flows from India were 
negligible at the beginning of the post-liberalisation 
period, it gradually increased in the subsequent years, 
albeit, with fluctuations. Growth in the outward FDI 
flows from India during the study period was 
substantially higher than that in the world and developing 
countries. The compound annual growth rate of the 
outward FDI flows from India was higher than that of the 
global flows and the flows from the developing countries 
by around 25 percentage points and 20 percentage points, 
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Year Outward FDI flows from 
India

World outward FDI flows Outward FDI flows from 
developing economies

Amount Annual 
growth rate 

(Percent)

Amount Annual 
growth rate 

(Percent)

Amount Annual growth 
rate (Percent)

1992 24 -- 203681.3 -- 22374.5 --

1993 0.35 -98.5 236255.7 16.0 34264.9 53.1

1994 82 23261.8 285249.8 20.7 45665.7 33.3

1995 119 45.1 356727.3 25.1 52144.8 14.2

1996 240 101.7 392107.4 9.9 60264.0 15.6

1997 113 -52.9 466226.7 18.9 64078.1 6.3

1998 47 -58.4 679497.7 45.7 41384.5 -35.4

1999 80 70.2 1075186.0 58.2 54304.1 31.2

2000 514.4 543.1 1163730.8 8.2 88777.7 63.5

2001 1397.4 171.6 683512.4 -41.3 57695.2 -35.0

2002 1678.0 20.1 496870.3 -27.3 39046.2 -32.3

2003 1875.8 11.8 529611.4 6.6 39906.9 2.2

2004 2175.4 16.0 905884.6 71.0 114599.7 187.2

2005 2985.5 37.2 832989.6 -8.0 110454.0 -3.6

2006 14285.0 378.5 1351401.1 62.2 200508.8 81.5

2007 17233.5 20.6 2168349.1 60.5 275280.0 37.3

2008 21142.5 22.7 1701001.3 -21.6 274072.9 -0.4

2009 16057.8 -24.0 1098494.2 -35.4 244127.3 -10.9

2010 15947.4 -0.7 1373190.7 25.0 356860.3 46.2

2011 12456.2 -21.9 1564489.7 13.9 380104.9 6.5

2012 8485.7 -31.9 1277487.0 -18.3 356453.4 -6.2

2013 1678.7 -80.2 1376641.9 7.8 408699.0 14.7

2014 11783.5 601.9 1298772.4 -5.7 446897.6 9.3

2015 7572.4 -35.7 1682584.2 29.6 406999.8 -8.9

2016 5072.4 -33.0 1550129.1 -7.9 419874.2 3.2

2017 11140.5 119.6 1425439.3 -8.0 461652.4 10.0

2018 11037.0 -0.9 1014172.8 -28.9 417554.2 -9.6

CAGR (Percent)# 32.03*** 7.10*** 12.77***

Table 3. Trend and growth in the outward foreign direct investment flows from India, the world and the developing 
countries, 1992- 2018

( $ millions at current prices)(

Source: UNCTAD Stat.
#Compound annual growth rate, 1992-2018.
*** Significant at one percent level.

respectively (Table 3).
It was clear that the growth of outward FDI flows 

from India was four-and-half times higher than that from 
the world, while it was two-and-half times greater than 
that from the developing countries. Share of India in the 
outward FDI flows of the world was negligible and less 
than one percent in most of the years in our study period; 
however, it showed an upward trend from 2001 to 2009, 
and then it started fluctuating again (Table 3). Share of 

India in the world outward FDI flows, on average, was 
less than a half percent during 1992-2018; while the share 
of the country in the developing countries was around two 
and a half percent during the same period. However, it 
was interesting to note that the share of India in the global 
OFDI and the ODFI from the developing countries grew 
at a rapid pace during the post-liberalisation period (Table 
4). The compound growth rate of the share of India in the 
world outward FDI flows was 6.2 percentage points 

359

Rajesh: : Outward foreign direct investment A comparative analysis



Year Outward FDI 
flows from India 
as a percentage 
of total outward 
world FDI flows

Outward FDI flows 
from India as a 
percentage of 

outward F.D. flows 
from developing 

countries

1992 0.01 0.11

1993 0.00 0.00

1994 0.03 0.18

1995 0.03 0.23

1996 0.06 0.40

1997 0.02 0.18

1998 0.01 0.11

1999 0.01 0.15

2000 0.04 0.58

2001 0.20 2.42

2002 0.34 4.30

2003 0.35 4.70

2004 0.24 1.90

2005 0.36 2.70

2006 1.06 7.12

2007 0.79 6.26

2008 1.24 7.71

2009 1.46 6.58

2010 1.16 4.47

2011 0.80 3.28

2012 0.66 2.38

2013 0.12 0.41

2014 0.91 2.64

2015 0.45 1.86

2016 0.33 1.21

2017 0.78 2.41

2018 1.09 2.64

Average 0.47 2.48

CAGR (Percent)# 23.28*** 17.08***

Table 4. Share of India in the outward FDI flows of the 
world and the developing countries

Source: UNCTAD Stat.
#Compound annual growth rate, 1992-2018.
*** Significant at 01 percent level.

higher than that in the developing countries during the 
post-liberalisation period.

Share of India in the outward FDI stock of the world 
was less than one percent throughout the study period; 
however, it started increasing from 2002 onwards. Share 
of India in the world outward FDI stock, on average, stood 
around 0.23 percent during 1992-2018. However, the 
share of India in the global FDI stock registered a high 
growth rate of 21.34 percent during the same period. At 
the same time, the share of India in the outward FDI stock 
of the developing countries was very low (0.17 percent) in 
1992, but it increased to its peak 3.22 percent in 2010 and 
the average share stood at 1.42 percent during 1992 -2018. 
The compound growth rate of the share of India in the 
outward FDI stock was estimated at 15.73 percent. These 
results showed that the share of India was increasing in the 
outward FDI stock of the world as well as the developing 
countries; India's share in the world outward FDI stock 
was increasing faster than that in the developing countries 
because the outward FDI stock from the developing 
countries was increasing faster than the global outward 
FDI stock. 

Thus, the data analysis in this section provided 
support to the second hypothesis that the growth of 
outward FDI from India during her post-liberalisation 
period was greater than that of the growth of the outward 
global FDI and outward FDI from the developing 
countries during the same period. The results of our 
comparative analysis of the outward FDI contributed to 
the literature as no comparable studies were available in 
the literature making a detailed analysis of the outward 
FDI from India in relation to the global OFDI and OFDI 
from the developing countries. 
CONCLUSIONS

Even though the magnitude of outward FDI from 
India, in terms of both stock and flows, was relatively less 
than the inward FDI to the country, the growth of outward 
FDI from the country was around one-and-half times 
faster than the inward FDI to the country during the post-
liberalisation period. Therefore, the role of the outward 
FDI from India was increasing more than the inward FDI 
in the country. Although the share of India was negligible 
in the global outward FDI and in the outward FDI from the 
developing counties in the post-liberalisation period too, 
the growth of outward FDI from the country was around 
four times higher than that from the global outward FDI 
growth during the period, and it was around two-and-half 
times higher than the growth of outward FDI from the 
developing countries. It suggested that the outward FDI 
from developing countries was increasing faster than the 
other world economies, and at the same time the outward 
FDI from India was growing even faster than that from the 
developing countries. These results indicated that, in 
global comparison and in comparison with the developing 
countries, India was emerging as a major source country 
of outward FDI. The major external factor for this ever-
increasing trend in the outflow of FDI from India could be 
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Year Outward FDI stock from India World outward FDI stock Outward FDI stock from 
developing economies

Amount Annual growth 
rate (Percent)

Amount Annual growth 
rate (Percent)

Amount Annual growth 
rate (Percent)

1992 293.9 -- 2540200.1 -- 176654.7 --

1993 294.2 0.1 2930284.8 15.4 209250.8 18.5

1994 376.2 27.9 3294486.2 12.4 261291.8 24.9

1995 495.2 31.6 3993273.9 21.2 311970.5 19.4

1996 735.2 48.5 4553581.4 14.0 357971.2 14.7

1997 617.3 -16.0 5257407.0 15.5 518986.7 45.0

1998 705.8 14.3 6246958.4 18.8 526399.5 1.4

1999 1665.9 136.0 7147975.0 14.4 660767.9 25.5

2000 1733.5 4.1 7408781.6 3.6 689882.6 4.4

2001 2531.8 46.1 7278580.2 -1.8 743896.4 7.8

2002 4070.6 60.8 7326049.0 0.7 762312.0 2.5

2003 6073.2 49.2 9230191.6 26.0 863800.2 13.3

2004 7734.4 27.4 10845232.6 17.5 1026430.2 18.8

2005 9741.3 25.9 11895765.1 9.7 1194904.1 16.4

2006 27035.6 177.5 15016108.7 26.2 1679012.8 40.5

2007 44080.4 63.0 18634252.7 24.1 2321817.8 38.3

2008 63337.8 43.7 15501097.6 -16.8 2210657.9 -4.8

2009 80839.2 27.6 18534288.1 19.6 2561237.0 15.9

2010 96900.6 19.9 20310855.5 9.6 3008453.0 17.5

2011 109508.8 13.0 20668070.0 1.8 3407745.3 13.3

2012 118072.3 7.8 22624092.5 9.5 3964395.4 16.3

2013 119837.5 1.5 24831613.3 9.8 4408387.1 11.2

2014 131524.0 9.8 25994355.4 4.7 5065350.1 14.9

2015 139038.3 5.7 26259583.5 1.0 5500005.7 8.6

2016 144085.6 3.6 27620616.9 5.2 6002696.6 9.1

2017 155175.7 7.7 32383048.7 17.2 7227296.6 20.4

2018 166193.4 7.1 30974931.5 -4.3 7523730.5 4.1

CAGR  (Percent)# 33.77*** 10.25*** 15.59***

Table 5. Trend and growth in the stock of outward FDI from India, the world and the developing countries, 1992- 2018
($ millions at current prices)

Source: UNCTAD Stat.
#Compound annual growth rate, 1992-2018.
*** Significant at one percent level.

attributed to the liberalisation of trade and investment 
policies initiated in India since 1991. The growth 
momentum of outward Indian FDI was expected to 
continue in the future decades too, this, , may act inter alia
as a significant factor establishing India as one of the 
major economic powers in the world.
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ABSTRACT
The pairs trading, one of the techniques of the statistical arbitrage, is a market-neutral trading strategy that employs time series 
methods to identify relative mispricing between securities based on the expected values of these assets. The main objective of this 
study was to investigate the profitability and risks of pairs trading based on the selection of pairs through minimising the sum of 
squared deviation (distance method) and the selection based on cointegration tests (cointegration method) using the future daily 
prices of commodities traded and listed on The Multi Commodity Exchange of India (MCX) over 2011-2017 on a rolling basis. The 
pairs trading strategy was performed in two stages: the formation period and the trading period. The strategy involved long position 
in one commodity and short position in other commodity of the pair identified. The study revealed that pairs trading in commodities 
were significantly profitable, with average annualised profitability of up to 59 percent, including transaction costs.
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INTRODUCTION
In the current environment, market dynamics, 

geopolitical tensions and unrest, uncertain economic 
outlook make investors vulnerable, and many investors 
still feel the sting when the bull market reversed in early 
2000 and recession hit the markets in the late 2000s. The 
triple-digit returns now seem unrealistic and, for many, so 
is a substantial percentage of the personal wealth that was 
created in the late 1990s and 2000s. Not surprisingly, 
hence, many of these same investors have taken refuge in 
fixed income securities, cash instruments, or in 
increasingly popular arbitrage strategies.

Commodity futures markets have gained prominence 
because of the participation by the diverse financial 
players that include investment banks, merchant banks, 
swap dealers, insurance companies, hedge funds, mutual 
funds, private equity funds, pension funds and other large 
institutional investors. Such participation led to increased 
use of quantitative trading strategies to generate statistical 
arbitrage profits.

In most basic terms, arbitrage refers to a trade 
opportunity which entails exploiting inefficiency in the 

securities market by simultaneously buying and selling a 
security for a profit (Ehrman, 2006). It is an opportunity of 
making a profit in the securities market without risk and 
net investment of capital (Delbean & Schachermayer, 
2006). Statistical arbitrage represents statistically 
significant deviations from historically identified average 
price relationships. It is taking counteracting positions in 
securities that are historically or mathematically 
associated, but taking these positions at times when their 
inter-relationship has been temporarily skewed.

Statistical Arbitrage or Stat Arb for short has a history 
of being a highly profitable algorithmic trading strategy 
for many significant hedge funds and investment banks. 
Statistical arbitrage initiated around the late 1970s and 
early 1980s, was led by Morgan Stanley and other banks. 
Morgan Stanley traders were some of the first to embrace 
the strategy of statistical arbitrage, and by 1988, they were 
among the largest and most-secretive trading teams in the 
world, buying and selling USD 900 million worth of 
shares each day (Zuckerman, 2019). It rapidly extended to 
general pairs trading and then in the 1990s further 
broadened to comprise long and short market-neutral 
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portfolios composed of groups of securities selected form 
stocks, ETFs , options, index funds and index options 1

(Zacks, 2011).
One of the most frequently referred to statistical 

arbitrage tools is the 'pairs trading' strategy. Ehrman, 
(2006) defined pairs trading as, “a nondirectional, 
relative-value investment strategy that seeks to identify 
two companies with similar characteristics whose equity 
securities are currently trading at a price relationship that 
is outside their historical trading range. This investment 
strategy entails buying the undervalued security while 
short-selling the overvalued security, thereby maintaining 
market neutrality”. Thus, it is fundamentally a neutral 
market strategy, which obtains its returns from the inter-
relation between the performance of its extended position 
and short position.

The most important and extensive study testing the 
pairs trading strategy and its profitability was that of 
Gatev, Goetzmann and Rouwenhorst (2006) which 
focused on the U.S. stock market. Their study matched 
stocks into pairs with minimum distance between 
normalised historical prices. The trading was done 
through this strategy for the period 1962-2002 yielded 
annualised risk-adjusted returns of about 11 percent.

Many academic research provided frameworks to 
carry out pairs trading. Vidyamurthy (2004) presented an 
implementation strategy based on cointegration by 
explaining the nexus between pricing theory and pairs 
trading theory. Many studies in stocks claimed that usage 
of statistical arbitrage strategies based on cointegration 
with optimal weight allocations would generate 
significant abnormal annual returns between 2.44 and 
11.96 percent (Norden & Schaller, 1993 and Grobys, 
2012). Pole (2007) in a comprehensive review on 
statistical arbitrage and cointegration stated that the 
portfolio was anticipated to generate a positive return as 
valuations converge. The mean-reversion paradigm was 
related explicitly with securities being transiently over or 
under-priced in connection to one or more reference 
securities and market over-reaction to it (Lo & 
MacKinlay, 1990).

Elliott, Malcolm and Hoek (2005) using a 'mean-
reverting Gaussian Markov chain model' provided a 
detailed framework for pairs trading. Huck (2010) 
applied multicriteria decision techniques for choosing 
pairs for pairs trading. Bossaerts and Green (1989) and 
Jagannathan and Viswanathan (1988) found that the pairs 
trading strategy might be supported within an equilibrium 
asset-pricing framework with common non-stationary 
factors. They opined that if the long and short components 
fluctuated with common non-stationary factors, then the 
prices of the component portfolios would be cointegrated 
and the pairs trading strategy would be expected to work. 
Even though these studies used different methods to 

assess the performance of the pairs trading strategy and 
hence were not directly comparable, pairs trading 
displayed a positive performance in all of them.

Although the pairs trading technique of statistical 
arbitrage is commonly used by hedge funds and 
investment banks using stocks and various other asset 
classes, empirical studies testing the profitability of this 
strategy in commodities are almost non-existent, 
especially in the Indian context. In the context of 
commodities, Ungever (2015); Yang, Goncu and 
Pantelous (2017) studied the profitability of pairs trading 
in U.S. and Chinese markets, respectively. The 
commodities and pairs trading have received little 
attention in the academic literature. This research has 
studied statistical arbitrage opportunities present in 
Indian commodities market through pairs trading.
METHODOLOGY

Pairstrading involve  identifying two securities that d
enjoy a long-term relationship and taking long-short 
positions in case of divergence from the relationship. The 
methodology closely followed the work of Gatev, 
Goetzmann and Rouwenhorst (2006), wherein 
pairstrading was carried out over two periods-a pairs 
portfolio formation period, immediately followed by a 
trading period.

The sample for the study was commodities traded on 
MCX futures segment. The commodities were selected 
for the analysis based on the trading volume. MCX offers 
commodities future contracts with maturities of one, two 
and three months. However, only one-month future 
contracts were used as volumes tend to be lower in longer 
maturities. The most liquid commodities were taken so 
that transaction costs would be low. Daily commodity 
future prices were taken from the MCX database. The list 
of commodities selected for study is given in Annexure I . 2

The technical part of the methodology was derived 
mainly from the study conducted by Aggarwal and 
Aggarwal (2020) on the statistical arbitrage opportunities 
in Indian stock futures market. The study was conducted 
over January 1, 2011, to December 31, 2017, a period that 
covered several market upturns and downturns, as well as 
relatively calm and volatile periods. There was a 
formation period (training period) of twelve methods in 
which pairs were identified and traded over the next six-
month period (trading period) on a rolling basis. The first 
formation period was from Jan 1, 2011, to Dec 31, 2011, 
followed by the trading period from Jan 1, 2012, to Jun 30, 
2012. The second formation period was from Jul 1, 2011, 
to Jun 30, 2012, followed by the trading period from Jul 1, 
2012, to December 31, 2012, and so on so forth. Hence 
there were a total of 12 formation periods followed by 12 
trading periods. The formation period and trading period 
of 12 and 6 months respectively were chosen based on 
prior studies.

1Exchange Traded Funds
2This can lead to survivorship bias in the study as only those commodities were selected that were trading in the futures segment of MCX for the entire 
study period
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The methodology used was concerned with three 
major points: Identifying two securities for pairs trading, 
how to trigger a long/short market-neutral position and 
performance measurement (Desai, Trivedi and Joshi, 
2012).

The pairs were formed using two criteria; distance 
approach (popularly known as Gatev methodology) and 
cointegration approach. Distance approach involved 
choosing a pair of securities that minimises the sum of 
squared deviations between the two normalised price 
series. The pairs were ordered based on distance. After all 
the securities were paired according to least distance 
criterion, top 5, top 10 and top 20 pairs with the smallest 
historical distance measure were studied. Engle and 
Granger (1987) approach was used to find cointegrating 
pair of securities. Regression was performed on the two 
non-stationary series of prices of commodities. Consider 
P  P1,t 2,t  and   are the prices of commodities 1 and 2 at time 
t; then the regression of  against : P P1,t 2,t

P  - P =  +    1,t 2,t tμ ϵ (1)
where  denotes an intercept. Potential cointegration μ

between the two commodities was examined using the 
order of integration of the residuals,  and commodities ϵt

were cointegrated if the residuals of the regression were 
stationary. Cointegration was performed pair-wise in R 
using 'egcm-package'. It was done using command 
'allpairs.egcm' which performed cointegration tests for all 
pairs of securities in a list. Figure 1 depicts the approaches 
of formation of pairs for pairs trading.

The analysis was divided into parts: With and without 
sector restriction. Each category was further analysed, 
including and excluding transaction costs (Figure 2).

Without sector restriction, a commodity can be paired 
with any other commodity from the entire sample, but 
with sector restriction, both commodities of a pair belong 
to the same sector, say, agro commodities or energy. The 
list of all possible pairs with and without sector restriction 
is listed (Annexure II).

It involved INR (Indian Rupee) neutrality. By 
employing INR neutrality in a market-neutral strategy, an 

Trading strategy Trade initiation Squaring off

Profit and loss (stop loss 
and take profit) approach

When the log of price ratio is either 
two times the standard deviation 
above or below the mean of log of 
price ratio during the formation 
period

When returns reach any of the stop loss (SL) or take 
profit (TP) trigger

Standard deviation 
approach

When the log of price series came down to one 
standard deviation of the log of price ratio during the 
formation period

Combined approach When
- returns reach any of the SL or TP trigger, or
- log of price series came down to one standard 
deviation of the log of price ratio during the 
formation period;
whichever happens first

Table 1. Pairs trading strategies

This explains the conditions for entering into the trade and exiting the trade under various trading strategies.

Distance approach

Cointegration 
approach

Pairs Portfolio

Portfolio of 
cointegrating pairs

Top 5

Top 10

Top 20

Figure 1. Portfolio formation approaches for pairs trading

Pairs trading

Without sector 
restriction

With sector 
restriction

Without 
transaction costs

With
transaction costs

Without 
transaction costs

With
transaction costs

Figure 2. Classification of pairs trading analysis

investor ensured that her net INR exposure to market 
swings was zero. The trading positions were put based on 
the standard deviation metric. The notion of spread 
captured the mutual mispricing between the two 
securities. Table 1 described the various trading strategies 
employed.

The commodities were traded using some 
assumptions and guidelines. The Z-score was calculated 
for the log of price ratio of the pair using mean value and 
standard deviation of the log-ratio during the formation 
period. Conditions were set on the z-score to trigger trade 
orders. The limits to take positions were + 2 or – 2. Once 
the conditions were attained, the over performing 
commodity was sold short, and the underperforming one 
was bought long. Stop-loss (SL) and take-profit (TP) 
parameters were defined to close positions once a trade 
was triggered. These parameters were defined to exit a 
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trade once the loss or profit made on trade had reached the 
predefined SL or TP parameters.

The bid-ask spread was ignored. Initial margin was 
assumed to be 10 percent in all cases as per the common 
norms of various brokerage houses for futures trading. 
Only one lot was traded at a time, and signals were 
ignored while the trade was on. If prices did not cross 
before the end of the trading interval, gains or losses were 
calculated at the end of the last trading day of the trading 
interval. The duration of the strategy was six months on a 
rolling basis.

To measure profitability form the retail trader point of 
view, transaction costs were factored. Transaction costs 
included brokerage charges, commodities transaction tax, 
exchange charges, SEBI charges, GST/service tax (before 
GST regime) and stamp duty charges. Further, a single 
index model was applied to know the value added by the 
strategy (alpha,), systematic factor as measured by using 
the return on the market index (MCX COMDEX 
Composite Index). The model is as:

R  =  + (R  – R ) + e m fα ε  (2)
where, !
Re! =   Excess return on pairs portfolio
Rm! =   Returns from the market portfolio
Rf! =   Risk-free rate of return
α! =  Intercept showing value added by the pairs 

strategy
RESULTS AND DISCUSSION

The objective was to examine whether pairs trading 
generated profits without transaction costs and if they did 
generate profits, then were these profits robust to 
transaction costs. It also involved knowing if one 
portfolio or one trading strategy dominated the others and 
finally whether pairs trading outperformed the market?
Pairs Trading Without Sector Restriction

In the following section, the summary statistics for 
the pairs trading strategy are provided. Table 2 
summarises the average six-monthly returns for the pairs 
portfolios without sector restriction. They were 
unrestricted in the sense that the matching commodities 
did not necessarily belong to the same sector.

Table 2 showed the summary statistics for different 
pairs portfolios which were traded using different trading 
strategies. The non-significant Shapiro Wilk statistic 
implied the normal distribution of data. The portfolio of 
cointegrating pairs had a six-monthly average return of 
30.91 percent (statistically significant at 5 percent level) 
when traded using profit and loss approach without 
considering the transaction costs. Under profit and loss 
trading approach, positions were triggered when the log 
of price series deviated more than two standard deviations 
of the mean of log of price ratio during formation period in 
either direction and squared off when returns reached 
either of the stop loss or take profit parameters. Even after 
factoring in transaction costs, the portfolio of 
cointegrating pairs was yielding a statistically significant 
six-monthly average return of 26.43 percent.

Under standard deviation trading approach, positions 
were triggered when the log of price series deviated more 
than two standard deviations of the mean of log of price 
ratio during formation period in either direction and 
squared off when the log of price series came down to one 
standard deviation of the log of price ratio during the 
formation period. The portfolio of the ten best pairs using 
distance approach had a six-monthly average return of 
10.86 percent (statistically significant at 10 percent level) 
without considering the transaction costs. However, after 
considering the transaction costs, the average six-
monthly returns were reduced to 9.73 percent.

The combined trading approach combined the 
characteristics of both profit and loss and standard 
deviation trading approach. In this case, positions were 
triggered when the log of price series deviated more than 
two standard deviations of the mean of log of price ratio 
during formation period in either direction and squared 
off when either log of price series came down to one 
standard deviation of the log of price ratio during 
formation period, or returns reached any of the SL or TP 
parameters. The portfolio of the cointegrating pairs had an 
average six-monthly return of 28.93 percent (statistically 
significant at 5 percent level). The average six-monthly 
return increased with the inclusion of more pairs in the 
portfolio under distance approach, from 0.61 percent with 
five pairs to 11.78 percent when a portfolio consists of 20 
pairs.
Pairs Trading with Sector Restriction

Returns on pairs trading was also examined where 
commodities were matched only within the four sector 
groupings, viz., Agro Commodities, Base Metals, Bullion 
and Energy. The perusal of Table 3 showed the summary 
statistics of significant portfolios formed with sector 
restriction.

The pairs portfolio of all pairs formed using distance 
approach had the positive average six-monthly return of 
19.65 percent (statistically significant at 1 percent) when 
traded under profit and loss approach (with stop loss and 
take profit parameters). Even after factoring in 
transaction costs, the portfolio was giving a significantly 
positive average return of 17.05 percent over six months.

The standard deviation trading approach generated 
statistically significant positive results even after 
factoring in transaction costs. The returns were positively 
skewed as well. The pairs portfolio of all pairs formed 
using distance approach had a six-monthly average return 
of 17.11 percent after transaction costs (statistically 
significant at 5 percent).

All the portfolios formed under distance approach 
and cointegration approach and traded using a combined 
approach generated positive six-monthly returns without 
transaction costs. The portfolio of all pairs formed with 
distance approach had a six-monthly return of 18.01 
percent (statistically significant at 1 percent) after 
transaction costs.

The pairs trading strategy was profitable when pairs 
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Statistics Pairs ortfolio trategyp s

Without transaction costs Cointegrated 
pairs

With transaction costs Cointegrated 
pairs

Distance approach Distance approach

Top 5 Top 10 Top 20 Top 5 Top 10 Top 20

Profit and loss trading approach

Mean ( )Percent -1.35 6.68 11.63* 30.91*** -4.07 3.24 8.05 26.43**

Std dev (Percent) 26.32 15.91 19.49 37.08 26.73 16.33 19.77 35.78

Skewness 0.16 -1.27 0.04 1.20 0.11 -1.25 0.00 1.04

Kurtosis 1.93 4.43 2.55 3.58 2.04 4.22 2.44 3.62

Min (Percent) -44.49 -33.59 -23.92 -4.38 -49.75 -37.57 -27.50 -21.13

Max (Percent) 40.85 26.31 42.57 118.06 39.23 22.52 39.01 110.54

SW Statistic 0.94NS 0.87NS 0.96NS 0.85 0.94NS 0.88NS 0.95NS 0.91NS

Standard deviation trading approach

Mean (Percent) -0.53 10.86* 10.50 6.33 -1.61 9.73* 9.44 5.50

Std dev (Percent) 26.16 19.15 21.29 12.60 25.96 19.10 21.35 12.19

Skewness 0.51 -0.12 -0.15 -0.21 0.49 -0.13 -0.17 -0.32

Kurtosis 2.39 2.47 1.96 3.35 2.38 2.51 1.94 3.50

Min (Percent) -36.61 -24.92 -24.34 -20.63 -38.03 -26.18 -25.28 -21.34

Max (Percent) 48.52 44.10 44.31 28.22 46.58 43.05 43.01 25.81

SW Statistic 0.95NS 0.99NS 0.97NS 0.94NS 0.95NS 0.99NS 0.97NS 0.92NS

Combined trading approach

Mean (Percent) 0.61 8.01* 11.78* 28.93** -2.31 4.43 8.12 24.39**

Std dev (Percent) 24.24 13.68 19.56 37.20 24.57 14.32 19.86 35.68

Skewness 0.29 -0.80 0.14 1.33 0.25 -0.89 0.09 1.21

Kurtosis 2.03 3.30 2.65 3.83 2.12 3.14 2.51 3.94

Min (Percent) -32.08 -22.77 -23.55 -4.38 -38.15 -27.23 -27.21 -21.13

Max (Percent) 44.75 28.26 45.95 118.06 42.49 24.15 42.28 110.54

SW Statistic 0.95NS 0.95NS 0.97NS 0.82 0.96NS 0.93NS 0.97NS 0.88NS

Table 2. Descriptive statistics for six-monthly returns when pairs are formed without sector restriction

This table reports the six-monthly returns of various portfolios when pairs are formed without sector restriction and traded using different trading 
strategies. Std dev, min, max denote standard deviation, minimum and maximum return. SW statistic represents the Shapiro-Wilk statistic to check the 
normality of returns. 
*** ** *,  and  significant at 1, 5 and 10 percent level. 
NS: Non-significant.

were formed with the sector restriction in the case of a 
distance approach. The portfolios of cointegrating pairs 
and top 10 and all pairs under distance approach had 
sufficient returns that even after factoring in transaction 
costs, they remained reasonably profitable. Portfolios 
formed using cointegration approach had given 
statistically significant adequate positive average returns 
including transaction costs, both when pairs were formed 
without sector restriction and with sector restriction, and 
traded using various approaches.
Risk-Adjusted Returns

An attempt was made to select the trading strategy 
that was most profitable for the investor with the least risk 
involved. For this purpose, only those portfolios were 

considered that had generated statistically significant 
positive returns. Further, to explore the value added by the 
strategy, the single-index model was applied. Table 4 and 
5 present, the risk-adjusted returns for portfolios with 
statistically significant returns formed without and with 
sector restriction, respectively.

As seen in Table 4 and 5, the portfolio of 
cointegrating pairs formed without sector restriction and 
traded using profit and loss approach had generated 
highest statistically significant returns, both excluding 
and including transaction costs (average six-monthly 
return of 30.91 and 26.43 percent respectively). It also had 
the highest Sharpe ratio among all the portfolios formed 
without sector restriction. The significant intercept value 
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Statistics Pairs ortfolio trategyp s

Without transaction costs Cointegrated 
pairs

With transaction costs Cointegrated 
pairs

Distance approach Distance approach

Top 5 Top 10 Top 20 Top 5 Top 10 Top 20

Profit and loss trading approach

Mean (Percent) -1.30 4.07 19.65*** 17.95 -3.61 1.83 17.05** 17.73

Std dev (Percent) 23.87 14.85 21.21 61.05 24.38 15.01 21.20 61.08

Skewness 1.00 -0.20 -0.70 2.00 0.99 -0.18 -0.74 2.01

Kurtosis 2.78 1.37 4.02 7.26 2.81 1.44 4.10 7.27

Min (Percent) -28.81 -16.74 -30.19 -68.40 -33.15 -19.72 -33.21 -68.40

Max (Percent) 45.80 24.56 55.74 193.97 44.68 23.35 53.05 193.97

SW Statistic 0.87NS 0.86 0.93NS 0.67 0.87NS 0.88NS 0.93NS 0.67

Standard deviation trading approach

Mean (Percent) 10.50 4.00 18.05** 3.89 9.31 3.03 17.11** 3.21

Std dev (Percent) 22.00 16.11 23.14 24.67 21.80 16.01 23.07 24.61

Skewness 0.80 -0.14 0.24 0.22 0.81 -0.14 0.23 0.11

Kurtosis 2.37 1.75 1.88 3.93 2.39 1.74 1.89 3.93

Min (Percent) -13.81 -20.26 -17.34 -44.79 -14.60 -20.89 -18.38 -46.41

Max (Percent) 51.03 26.83 57.01 57.77 50.08 25.54 55.91 56.06

SW Statistic 0.87NS 0.94NS 0.95NS 0.90NS 0.87NS 0.93NS 0.95NS 0.89NS

Combined trading approach

Mean (Percent) 1.41 5.38 20.70*** 16.87 -1.12 2.99 18.01*** 14.66

Std dev (Percent) 24.19 15.47 20.75 57.95 24.68 15.70 20.83 55.12

Skewness 0.63 -0.13 -0.81 2.60 0.61 -0.09 -0.84 2.52

Kurtosis 2.37 1.60 4.14 8.76 2.41 1.66 4.21 8.55

Min (Percent) -33.96 -15.48 -28.89 -40.98 -38.30 -18.19 -32.12 -45.01

Max (Percent) 44.75 29.01 55.49 193.97 42.49 27.25 52.80 181.90

SW Statistic 0.91NS 0.91NS 0.93NS 0.56 0.91NS 0.93NS 0.93NS 0.58

Table 3. Descriptive statistics for six-monthly returns when pairs are formed with sector restriction

This table reports the six-monthly returns of various portfolios when pairs are formed with sector restriction and traded using different trading 
strategies. Std dev, min, max denote standard deviation, minimum and maximum return. SW statistic represents the Shapiro-Wilk statistic to check the 
normality of returns. 
*** ** *,  and  significant at 1, 5 and 10 percent level. 
NS: Non-significant.

(alpha) of 27.73 percent signified the value added by the 
strategy over and above the index return (average six-
monthly return of 0.26 percent).

However, after considering standard deviation and 
Sharpe ratio, the pairs trading strategy was more 
profitable (risk-adjusted returns) when pairs were formed 
with the sector restriction. The portfolios of pairs under 
distance approach had sufficient returns that even after 
factoring in transaction costs, they remained reasonably 
profitable (statistically significantly average six-monthly 
return of 18.01 percent at 1 percent level of significance). 
The above results corroborated with the research of 
Bianchi, Drew and Zhu (2009) in U.S. commodities 
which revealed that pairs trading in similarly related 

commodity futures earned statistically significant excess 
returns with commensurate volatility. The profits 
generated were also supported by the results of Ungever 
(2015); Yang, Goncu and Pantelous (2017) who studied 
the profitability of pairs trading in U.S. and Chinese 
commodity markets, respectively.

The profits from this statistical arbitrage strategy 
denied the securities market to be in any economic 
equilibrium, a crucial imperative for an efficient market 
(Jarrow, 1988). It seemed to be a paradox, ipso facto that 
the market exhibited efficiency on the one hand and yet 
had arbitrage opportunities. The plausible explanation 
was that investors and traders who sought arbitrage 
opportunities were themselves the reason for the 
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Trading strategy
Portfolio

Profit and loss Standard deviation Combined

Distance Cointegration 
approach

Distance approach Distance approach Cointegration 
approach

Top 20 Top 10 Top 10 Top 20

Without ransaction ostsT C

Mean (Percent) 11.63* 30.91*** 10.86* 8.01* 11.78* 28.93**

Std dev (Percent) 19.49 37.08 19.15 13.68 19.56 37.2

With ransaction ostsT C

Mean (Percent) 8.05 26.43** 9.73* 4.43 8.12 24.39**

Std dev (Percent) 19.77 35.78 19.1 14.32 19.86 35.68

Risk-adjusted eturnsR

Sharpe ratio 0.41 0.73 0.37 0.31 0.41 0.68

Single Index Model

Intercept 9.69 27.73** 7.49 5.01 9.92 25.05**

Index 0.51 0.16 0.10 0.21 0.54 -0.04

Table 4. Risk-adjusted returns when portfolios are formed without sector restriction

This table reports the risk-adjusted six-monthly returns of portfolios that have generated statistically significant returns and formed without sector 
restriction. Std dev denotes standard deviation. 
*** ** *,  and  significant at 1, 5 and 10 percent level. 

Trading strategy Portfolio of all pairs formed by distance 
approach

Profit and 
loss

Standard 
deviation

Combined

Without Transaction Costs

Mean (Percent) 19.65*** 18.05** 20.70***

Std dev (Percent) 21.21 23.14 20.75

With Transaction Costs

Mean (Percent) 17.05** 17.11** 18.01***

Std dev (Percent) 21.20 23.07 20.83

Risk-Adjusted Returns

Sharpe ratio 0.75 0.62 0.82

Single Index Model

Intercept 15.25** 15.46** 16.36**

Index -0.19 0.33 -0.18

Table 5. Risk-adjusted returns when portfolios are 
formed with sector restriction

This table reports the risk-adjusted six-monthly returns of portfolios that 
have generated statistically significant returns and formed with sector 
restriction. Std dev denotes standard deviation. 
*** ** *,  and  significant at 1, 5 and 10 percent level. 

existence of efficient markets. By pursuing and exploiting 
market inefficiencies, they essentially excluded these 
inefficiencies in the mechanism by enabling prices to 
reach their appropriate level. Although the market was 
broadly efficient, there was generally a time lag in this 
efficiency which explained the existence of arbitrage 
opportunities. Therefore, it was not necessary to resolve 
the paradox.

CONCLUSIONS
This study evaluated different methods to select and 

trade pairs. It was implemented using one-month 
commodity futures contracts. The average annualised 
return was 71.37 percent, excluding transaction costs 
when the portfolio was composed of cointegrating pairs 
formed without sector restriction. Even after including 
transaction costs, returns increased to 59.85 percent on an 
annualised basis (statistically significant at 5 percent). 
The returns were superior to the average annualised index 
return of 0.51 percent. On a more conservative side, the 
portfolio of all pairs formed with sector restriction and 
traded using combined approach can also be considered (a 
statistically significant average annualised return of 39.26 
percent, including transaction costs). The results of this 
study verified the profitability of different pairs selection 
and pairs trading techniques for the Indian commodity 
futures market. The strategy generated significant 
positive risk-adjusted alpha over and above the market 
risk, which implied that the returns were due to strategy 
itself. The study also showed that pairs trading returns 
were sensitive to the critical parameters like the trading 
strategy used or the composition of portfolios. The pairs 
trading is, in essence, a contrarian investment strategy 
which bets on the convergence of diverged prices (short 
term price reversal). This study explored the arbitrage 
opportunities using daily prices. The same can be applied 
to tick-by-tick data. It can also be extended to other 
s ecu r i t i e s  c l a s se s  l i ke  s t oc ks ,  cu r r enc ies ,  
cryptocurrencies, etc. It can further be extended by 
including comparison with international commodity 
indices.
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No. Pairs No. Pairs

1 Cardamom and CPO 34 Aluminium and Zinc

2 Cardamom and Mentha 
oil

35 Aluminium and Gold

3 Cardamom and 
Aluminium

36 Aluminium and Silver

4 Cardamom and Copper 37 Aluminium and Crude oil

5 Cardamom and Lead 38 Aluminium and Natural 
gas

6 Cardamom and Nickel 39 Copper and Lead

7 Cardamom and Zinc 40 Copper and Nickel

8 Cardamom and Gold 41 Copper and Zinc

9 Cardamom and Silver 42 Copper and Gold

10 Cardamom and Crude 
oil

43 Copper and Silver

11 Cardamom and Natural 
gas

44 Copper and Crude oil

12 CPO and Mentha oil 45 Copper and Natural gas

13 CPO and Aluminium 46 Lead and Nickel

14 CPO and Copper 47 Lead and Zinc

15 CPO and Lead 48 Lead and Gold

16 CPO and Nickel 49 Lead and Silver

17 CPO and Zinc 50 Lead and Crude oil

18 CPO and Gold 51 Lead and Natural gas

19 CPO and Silver 52 Nickel and Zinc

20 CPO and Crude oil 53 Nickel and Gold

21 CPO and Natural gas 54 Nickel and Silver

22 Mentha oil and 
Aluminium

55 Nickel and Crude oil

23 Mentha oil and Copper 56 Nickel and Natural gas

24 Mentha oil and Lead 57 Zinc and Gold

25 Mentha oil and Nickel 58 Zinc and Silver

26 Mentha oil and Zinc 59 Zinc and Crude oil

27 Mentha oil and Gold 60 Zinc and Natural gas

28 Mentha oil and Silver 61 Gold and Silver

29 Mentha oil and Crude 
oil

62 Gold and Crude oil

30 Mentha oil and Natural 
gas

63 Gold and Natural gas

31 Aluminium and Copper 64 Silver and Crude oil

32 Aluminium and Lead 65 Silver and Natural gas

33 Aluminium and Nickel 66 Crude oil and Natural gas

Annexure II. List of all possible pairs without sector 
restriction

No. Pairs

1 Cardamom and CPO
2 Cardamom and Mentha oil
3 Aluminium and Copper
4 Aluminium and Lead
5 Aluminium and Nickel
6 Aluminium and Zinc
7 Copper and Lead
8 Copper and Nickel
9 Copper and Zinc
10 CPO and Mentha oil
11 Crude oil and Natural gas
12 Gold and Silver
13 Lead and Nickel
14 Lead and Zinc
15 Nickel and Zinc

Annexure III. List of all possible pairs with sector restriction

Sector Commodities

Agro commodities Cardamom

Crude palm oil (CPO)

Mentha oil

Base metals Aluminium

Copper

Lead

Nickel

Zinc

Bullion Gold

Silver

Energy Crude oil

Natural gas

Annexure I. List of commodities - sample selection
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ABSTRACT
Economic feasibility of rose under protected cultivation in Solan district of the mid-hill zone of Himachal Pradesh revealed that under 
the average size of landholding on the overall category was found 3.34 ha of which 23.01 percent was cultivated area. The cropping 
intensity was highest (173.04 percent) on small playhouse growers followed by semi-medium (172.66 percent), medium (164.20 
percent) and large (138.48 percent). At the overall level, it was worked out to be 155.86 percent, which indicated that there was a scope 
to increase farm efficiency. It can be referred from the analysis that the average cost of production of rose per cut stem varied between 
1.60 to 2.11. The net returns from the production of rose-cut stems were ₹ 3,21,728.66 under 500 m  polyhouse, whereas, under 2000 2

m  it was ₹ 15,94,952.69. The net present value of rose was found to vary between 8,37,453 to  5,80,871 under different sizes of non-2

subsidized, whereas, under subsidized polyhouses, it ranged from 10,14,052 to 61,97,961 under 20 years life of polyhouse.  A 
benefit-cost ratio under subsidized polyhouses of 500 to 2000 m  varied 1.39 to 1.74 with an internal rate of return 28 to 41 percent. 2

Similarly, BCR varied from 1.30 to 1.66 under different sizes of non-subsidized polyhouses with an internal rate of 24 to 38 percent. At 
a  discount rate of 10 percent, the present value of 1 received at the end of 20 years, varied between 1,12,117 to 7,77,664 under non-
subsidized and 1,35,760 to 8,29,775 under subsidized polyhouses of different sizes respectively. Therefore the production of rose-cut 
stems under subsidized and non-subsidized polyhouses infeasible and profitable. Hence, the economic indicators showed that 
protective cultivation is an economically viable option. 

Keywords
Benefit-cost ratio, cost of production, economic feasibility, land use, net returns.  

JEL Codes
D24, Q14, R14.

Arshdeep Singh Chahal , Kapil Dev and Ravinder Sharma1 2* 3

1 2Assistant Professor, GTB Khalsa College, Malout, Punjab-152107(Punjab), Research Scholar  Department of Social ,
Sciences and Professor, Department of Social Sciences, Dr. Y.S Parmar University of Horticulture and Forestry3

Nauni, Solan-173230 (HP)

*Corresponding author's email: sharmakapil2222@gmail.com 

Economic Feasibility of Rose under Protected Cultivation in Himachal 
Pradesh

372

Indian Journal of Economics and Development  
Volume 16 No. 3, 2020, 372-380

DOI: https://doi.org/10.35716/IJED/20022
Indexed in Clarivate Analytics (ESCI) of WoS

Copyright ©2020 The Society of Economics and Development, except certain content provided by third parties.

INTRODUCTION
Indian farming and nursery are highly dependent on 

open field seed production because of the low economic 
status of the farmers, the seedlings are being grown under 
natural conditions, which are susceptible to sudden 
changes in climate, affecting their quality and yield. The 
country faces major challenges to increasing its food 
production to the tune of 300 million tons by 2020 in order 
to feed its ever-growing population, which is likely to 
reach 1.30 billion by 2020. There is a need to have a new 
and useful technology which can improve the 
productivity, profitability, sustainability of the farming 
systems continuously. One such technology is the 
greenhouse technology and it is new to India. A 
greenhouse protects crops from extreme climatic factors 

like temperature, high winds, heavy rains, storms, an 
addition to insects and diseases. Greenhouses are framed 
or inflated structures covered with transparent or 
translucent material large enough to grow crops under 
partial or fully controlled environmental conditions to get 
optimum growth and productivity. Greenhouse 
production is one of the best methodologies which has 
replaced outdoor plant beds. There are more than 50 
countries in the world where cultivation of crops is 
undertaken on a commercial scale undercover. Asia, 
China and Japan are the most significant users of 
greenhouses. In India, the use of greenhouse technology 
started only during the 1980s, and it was mainly used for 
research activities. In the Northern plains, seedlings of 
vegetables and flowers are being raised in the 
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greenhouses either for capturing the new markets or to 
improve the quality of the seedlings. India is the second-
largest producer of vegetable crops in the world. 
However, its vegetable production is much less than the 
requirement. The present production of 90.8 million 
tonnes (Indian Council of Agricultural Research, 2002) 
and to be raised to 250 million tonnes by 2024-2025. 
There are different ways and means to achieve this target, 
such as bringing additional area under vegetable crops, 
using hybrid seeds and use of improved agro-techniques. 
Another potential approach is perfection and promotion 
of protected cultivation of vegetables (Singh, 1998; 
Singh, Diwedi & Paljor, 1999). Agriculture is the  
mainstay of the economy of Himachal Pradesh, 
contributing around 22 percent to the state income and 
engaging 67 percent of the working population. Due to the 
predominance of hilly terrain, only 11 percent of the total 
geographical area of 55.7 lakh ha is available for 
cultivation.

Around 86.4 percent of the landholdings are marginal 
and small, and the average size of holding is around 1.04 
ha which is decreasing continuously due to increasing 
population pressure on limited arable land. Protected 
cultivation involves protection of from adverse 
environmental conditions and offers distinct advantages 
of quality, productivity and favourable market price to the 
growers. In future, protected vegetable production is 
likely to be common commercial practice not only 
because of its potential but out of sheer necessity. In 
Himachal Pradesh, the polyhouse technology was 
popularized among the farmers with the implementation 
of 'Pandit Deen Dayal Kisan Baagwan Samridhi Yojna' 
amounting to ₹ 353 crore. There are other types of 
subsidies in Himachal Pradesh; one was the Horticulture 
mission for North-eastern and Himalaya states. It was a 
centre- sponsored scheme and under this 50 percent 
subsidy was provided to the farmers for greenhouse 
construction. The second scheme, run by the state 
government, where 80 percent subsidy was provided to 
the farmers for greenhouse construction. A significantly 
large number of playhouses were constructed in different 
districts of the state. Therefore, the study was undertaken 
with the specific objectives to study the cost and return 
structure of rose under polyhouse cultivation and its 
financial feasibility under polyhouse cultivation. 
METHODOLOGY

Polyhouse cultivation is done mostly in every district 
of Himachal Pradesh. For the present study Solan district 
of mid-hill, the zone was selected purposely. Production 
areas in the Solan district were identified and from a list of 
polyhouse growers obtained from Directorate of 
Horticulture and Agriculture, Solan. A sample of 40 
polyhouse growers of different sizes was selected for the 
study. The distribution of the polyhouse growers is 
presented in Table 1. The data were collected with the aid 
of a structured and comprehensive questionnaire 
exclusively prepared for the study. The primary data 

Category of 
farmers

Size of 
polyhouse (m )2

No. of 
farmers

Percentage of 
farmers

Marginal <500 7 17.50

Small 500-1000 6 15.00

Medium 1000-2000 15 37.50

Large >2000 12 30.00

Total 40

Table 1. Polyhouse size-wise distribution of sampled 
households in the study area

collected included information on land use pattern, 
cropping pattern, etc. The data were collected through a 
personal interview method from the selected households 
in the study area. Secondary data of polyhouse growers 
were collected from the Directorate of Horticulture and 
Agriculture Solan, prices of flowers and different 
government policies were collected from different 
offices. 
Analytical framework

To fulfil the specific objectives of the study and based 
on the nature and extent of availability of data, analytical 
tools and techniques were employed for the analysis of 
the data. Simple statistical tools like averages and 
percentages were used to compare, contrast and interpret 
the results. 

To evaluate the financial feasibility of investment in 
polyhouse economic indicators, viz., net present value, 
benefit-cost ratio and internal rate of return were used, 
with the following formulas:

Where, NPV = Net present value in period 't'
B =Benefit from polyhouse cultivation in each year t  
C = Cost of polyhouse cultivation in each year t 

r = Discount rate 
t = 1,2,3…. n, the entire life of polyhouse across the 

study regions.
n = number of years

BCR

IRR

Pay Back Period
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Particulars Size classes

Small Semi-medium Medium Large Overall

Cultivated land 0.50
(19.91)

0.68
(19.15)

0.70
(28.17)

1.05
(22.02)

0.77
(23.01)

Ghasnis/Pasture land/Forest land 1.33
(52.84)

1.74
(49.10)

1.15
(46.13)

2.03
(42.49)

1.53
(45.92)

Barren land 0.69
(27.24)

1.12
(31.75)

0.64
(25.71)

1.70
(35.50)

1.04
(31.07)

Total land holding 2.51
(100.00)

3.53
(100.00)

2.50
(100.00)

4.78
(100.00)

3.34
(100.00)

Table 2. Polyhouse size wise land utilization pattern of sampled households
!!!!!!!!!!!!(ha)

23.01 percent

45.92 percent

31.07 percent

Cultivated land Ghasnis Barren land

Figure 1. Land use pattern of the sampled household in 
overall

RESULTS AND DISCUSSION
Land Use Pattern of Sampled Households

 Land use pattern determines the type of farming 
system in an area. Polyhouse size-wise land use pattern of 
sampled farmers is summarized in Table 2 and Figure 1. 
The average size of landholding on the overall category 
was found 3.34 ha, of which 23.01 percent was cultivated 
area. The other uses of land in the study area were 
pastures/ (45.92 percent) and barren land (31.07 ghasnis 
percent). The cultivated land varied from 19.91 to 28.17 
percent among the different categories. The average size 
of holding on small, semi-medium, medium and large 
categories were found to be 2.51, 3.53, 2.50 and 4.78 ha 
respectively which showed no relationship between 
polyhouse size and holding size.
Cropping Pattern of Sampled Households 

 Cropping pattern in any area depends mainly on soil, 
altitude, micro-climate, availability of resources and 
management factors. The changes in the percent share of 
area under different crops in the gross cropped area 
revealed the extent of agricultural diversification. This 
reflected the future scope of each crop along with the 

tentative requirement of the inputs for different crops. 
Scrutiny of the cropping pattern also suggested the status 
of agriculture in the area. The proportional share of a 
particular crop in the gross cropped area on the farm 
suggested the importance that the farmer attached to a 
particular crop. This importance can be both of economic 
nature as well as social considerations on the part of the 
farmer. The cropping pattern of sampled polyhouse 
growers was analyzed, and the results were presented in 
Table 3, which showed the cropping intensity was highest 
(173.04 percent) on small polyhouse growers followed by 
semi-medium (172.66 percent), medium (164.20 percent) 
and large (138.48 percent) and at the overall level, it was 
worked out to be 155.86 percent, which indicates that 
there is a scope to increase farm efficiency. The area under 
polyhouse varied between 4.62 to 26.93 percent under 
different sizes of polyhouses which was put under 
vegetable and flower crops.
Initial capital investment

Polyhouse farmer is required to have sufficient 
knowledge about the protective production technology 
and understanding of the economics of crop cultivation. 
The initial capital investment for constructing different 
sizes of polyhouses was estimated. Results presented in 
Table 4 showed that total initial investment on different 
sizes of polyhouses varied from 5,53,545 to 18,63,055 
with a positive relationship with the size of polyhouse. Of 
the total cost, 91.62 percent as cost of polyhouse and 8.38 
percent on major and minor implements in the case of 500 
m  polyhouse. The proportion of polyhouse cost varied 2

between 91.62 to 95.50 percent among the different sizes 
of polyhouses. The analysis revealed that polyhouse 
cultivation is a capital incentive and required higher 
investments. Government of Himachal Pradesh thus 
provided subsidies to the farmers to set up polyhouses 
which varied from 50 to 85 percent of total cost under 
different schemes.
Cost and returns of rose from polyhouse cultivation

Rose is a perennial crop, with  its production spread 
over a period of six years. The average cost of growing 
roses under different sizes of polyhouses was estimated, 
and on an average, the cost of rose production varied 
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Table 3. Poly house size-wise cropping pattern of sampled households 
!!!(ha)

Particulars Size classes

Small Semi-medium Medium Large Overall

Rabi

Wheat 0.33
(38.58)

0.43
(37.09)

0.42
(36.38)

0.57
(39.22)

0.45
(37.78

Pea 0.03
(3.46)

0.06
(4.85)

0.03
(2.71)

0.03
(1.94)

0.03
(2.84

Garlic 0.009
(0.99)

0.007
(0.57)

0.004
(0.35)

0.004
(0.29)

0.005
(0.44

Ginger 0.007
(0.82)

0.003
(0.29)

0.007
(0.64)

0.008
(0.51)

0.007
(0.56

Onion 0.02
(1.98)

0.02
(1.85)

0.02
(1.39)

0.01
(0.57)

0.01
(1.23)

Potato 0.04
(5.11)

0.03
(2.85)

0.04
(3.18)

0.02
(1.66)

0.03
(2.82)

Cauliflower 0.02
(2.31)

0.02
(2.00)

0.01
(1.21)

0.02
(1.14)

0.02
1.44

Cabbage 0.04
(4.62)

0.01
(1.14)

0.02
(1.50)

0.02
(1.03)

0.02
1.67

Kharif

Maize 0.25
(28.69)

0.32
(27.39)

0.32
(27.38)

0.28
(19.38)

0.29
(24.61

Tomato 0.02
(2.14)

0.06
(5.14)

0.05
(4.39)

0.03
(1.94)

0.04
(3.32

Capsicum 0.03
(3.22)

0.05
(3.99)

0.03
(2.19)

0.02
(1.49)

0.03
2.33

Okra 0.01
(1.15)

0.05
(4.28)

0.04
(3.47)

0.05
(3.43)

0.04
3.34

Beans 0.02
(2.31)

0.01
(0.57)

0.01
(0.92)

0.01
(0.46)

0.01
0.88

Polyhouse 0.04
(4.62)

0.09
(7.99)

0.17
(14.29)

0.39
(26.93)

0.20
16.75

Gross cropped area 0.87
(100.00)

1.17
(100.00)

1.15
(100.00)

1.46
(100.00)

1.20
100.00

Net sown area 0.50 0.68 0.70 1.05 0.77

Cropping intensity (percent) 173.04 172.66 164.20 138.48 155.86

Figure in the parenthes s is the percentage of the totale .
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Particulars Size of polyhouse

500 m2 1000 m2 1500 m2 2000 m2

Investment on polyhouse

Cost of site development 3678.24 5588.00 6484.32 9688.56

Additional infrastructure 18245.00 32220.00 48240.00 62485.00

GI pipes 282282.14 554028.90 780746.68 996296.38

Door and Side frame MS square and other misc 2376.00 2376.00 2376.00 2376.00

Steel work welded 3176.73 5610.00 8298.55 11249.98

Polyhouse sheets 61479.55 104895.57 154680.07 202869.90

Insect net 16332.69 23009.56 30218.08 46220.61

Aluminium profiles 30600.00 55170.00 83287.50 113118.75

Shading net 25300.00 35328.00 55139.28 73524.56

Moulding, processing, fabrication and erection expenses 37500.00 75000.00 112500.00 150000.00

Drip irrigation 14162.00 39661.00 60068.00 80602.00

Fitting and accessories 12000.00 18000.00 24000.00 30000.00

Sub total 507132.35
(91.62)

950887.03
(94.53)

1366038.47
(95.50)

1778431.74
(95.46)

Investment on equipment

Major implements 44727.61 52818.57 61856.33 81722.92

Minor implements 1685.00 2159.17 2453.00 2900.42

Sub total 46412.61
(8.38)

54977.74
(5.47)

64309.33
(4.50)

84623.33
(4.54)

Total 553544.96
(100.00)

1005864.76
(100.00)

1430347.81
(100.00)

1863055.07
(100.00)

Table 4. Initial capital investment on different sizes of polyhouses

Particulars Size of polyhouse

500 m2 1000 m2 1500 m2 2000 m2

A) Fixed cost

i) Depreciation on polyhouse 31948 59043 85374 111442

ii) Depreciation on equipments 4177 4948 5788 7616

iii) Interest on fixed capital 23000 41732 59388 77403

Subtotal (i+ii+iii) 59125
(17.57)

105723
(19.04)

150549
(18.42)

196462
(18.93)

B) Variable Cost

i) Material input 222564 355718 523033 660297

ii) Labour 32179 57134 89312 112297

a) Family labour 3940 5691 7881 9632

b) Hired Labour 28239 51442 81432 102666

iii) Interest on working capital 22572 36644 54402 68667

Subtotal (i+ii+iii) 277315 449496 666747 841261

(82.43) (80.96) (81.58) (81.07)

Total cost (A+B) 336440
(100.00)

555218
(100.00)

817296
(100.00)

1037722
(100.00)

Table 5. Average cost composition of rose under different sizes of polyhouses
!!!!!!!!! ( per unit)
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Particulars Size of polyhouse

500 m2 1000 m2 1500 m2 2000 m2

Total variable cost ( ) 277314.65 449495.72 666746.88 841260.97

Total marketing cost ( ) 102674.33 205348.66 308023.00 308023.00

Average selling price ( ) 5.00 5.00 5.00 5.00

Gross return ( ) 658168.79 1316337.59 1974506.38 2632675.18

Net return ( ) 321728.66 761119.13 1157210.01 1594952.69

Gross margin ( ) 555494.46 1110988.92 1666483.39 2324652.18

Return over variable cost ( ) 380854.14 866841.87 1307759.50 1791414.21

BCR over total cost 1.96 2.37 2.42 2.54

Cost of production ( per cut stem) 2.11 1.71 1.69 1.60

Break-even output (No. of cut stem) 20435.41 32108.93 45461.10 57744.25

Table 6. Average cost and returns from rose production under different sizes of polyhouses

Measures of investment worth Non-subsidized Subsidized

500 1000 1500 2000 500 1000 1500 2000

Internal rate of return (percent) 24 32 33 38 28 35 36 41

Net present value ( ) 837453 2650494 3700234 5808791 1014052 2858575 3999161 6197961

BCR 1.30 1.57 1.51 1.66 1.39 1.65 1.58 1.74

Uniform annual return ( ) 112117 354845 495383 777674 135760 382703 535403 829775

Pay back period (years) 5 4 4 4 4 4 4 4

Table 7. Economic feasibility of rose cultivation under subsidized and non-subsidized polyhouses of different sizes

between 3,36,440 in 500 m polyhouse to 10,37,722 in 2 

2000 m polyhouse (Table 5). The results revealed that 2 

80.96 to 82.43 percent of the total cost was variable cost, 
whereas fixed cost was about 17.57 to 19.04 percent of the 
total cost. It can be referred from the analysis that the 
average cost of production of rose per cut stem varied 
between 1.60 to 2.11. Benefit-cost ratio (undiscounted) 
varied from 1.96 to 2.54 under different sizes of 
polyhouses. Similar, results were observed by Singh, 
Kumar and Sirohi (2000). The analysis revealed that 
production of rose-cut stems profitable under polyhouse 
cultivation and also showed economics of scale to the size 
of polyhouse. The net returns from the production of rose-
cut stems were 3,21,728.66 under 500 m  polyhouse, 2

whereas, under 2000 m  it was 15,94,952.69 are 2

presented in Table 6.
Economic feasibility of rose

The details of economic indicators for rose under 
subsidized and non-subsidized polyhouses of various 
sizes are given in Table 7. The payback period for 
polyhouse production of rose was 4 years under 
subsidized and non-subsidized polyhouses except for 
non-subsidized polyhouse of 500 m  where it was 5 years. 2

The net present value of rose was found to varied between 
8,37,453 to 5,80,871 under different sizes of non-

subsidized, whereas under subsidized polyhouses, it 

ranged from 10,14,052 to 61,97961 under 20 years life 
of polyhouse. A benefit-cost ratio under subsidized 
polyhouses of 500 to 2000 m  varied 1.39 to 1.74 with an 2

internal rate of return 28 to 41 percent. Similarly, BCR 
varied from 1.30 to 1.66 under different sizes of non-
subsidized polyhouses with an internal rate of 24 to 38 
percent. At a  discount rate of 10 percent, the present value 
of 1 received at the end of 20 years, varied between 

1,12,117 to 7,77,664 under non-subsidized and 
1,35,760 to 8,29,775 under subsidized polyhouses of 

different sizes respectively. Therefore the production of 
rose-cut stems under subsidized and non-subsidized 
polyhouses infeasible and profitable. A similar trend was 
observed by Sharma, Thakur and Mehta (2014). 

Sensitivity analysis was conducted to examine the 
effect of increase/decrease in cost and return on the 
economic feasibility of rose production under subsidized, 
and non-subsidized polyhouses of different sizes and 
results were presented in Table 8 and 9. It was observed 
from the results that production of rose was found to be 
economically feasible under subsidized and non-
subsidized polyhouses of different sizes under increasing 
interest rates and 5 to 10 percent increase/decrease in cost 
and returns. The economic indicators remained in the 
acceptable limits. Hence protected cultivation was an 
economically viable option.
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Measure of investment worth
(m )2

Non subsidized Subsidized

Increase in costs (Percent) Increase in costs (Percent)

5 10 5 10

500 

NPV at Discount Rate of ( )

a.) 12 percent 517638.16 397594.55 681130.11 563848.61

b.) 15 percent 303213.60 198120.04 446532.40 343592.86

c.) 20 percent 61215.03 -26576.21 179404.75 93071.03

Internal rate of return (Percent) 22 19 25 23

BCR at discount rate of

a.) 12 percent 1.19 1.14 1.27 1.22

b.) 15 percent 1.13 1.08 1.20 1.15

c.) 20 percent 1.03 0.99 1.1 1.05

1000 

NPV at discount rate of ( )

a.) 12 percent 1910164.37 1710558.89 2107956.44 1908350.95

b.) 15 percent 1317685.08 1140270.57 1501595.44 1324180.93

c.) 20 percent 659761.57 508786.94 823979.61 673004.98

Internal rate of return (Percent) 29 27 32 30

BCR at discount rate of

a.) 12 percent 1.43 1.37 1.50 1.43

b.) 15 percent 1.33 1.28 1.40 1.34

c.) 20 percent 1.2 1.14 1.26 1.2

1500 

NPV at discount rate of ( )

a.) 12 percent 2674026.69 2364598.58 2958173.56 2648745.45

b.) 15 percent 1886914.20 1615675.1 2151118.70 1879879.60

c.) 20 percent 994290.85 767291.25 1230205.50 1003205.90

Internal rate of return (Percent) 30 28 33 31

BCR at discount rate of

a.) 12 percent 1.39 1.33 1.45 1.39

b.) 15 percent 1.31 1.26 1.37 1.31

c.) 20 percent 1.20 1.15 1.26 1.20

2000 

NPV at discount rate of ( )

a.) 12 percent 4375051.70 4000523.60 1640618.10 4370451.60

b.) 15 percent 3199071.20 2869474.10 3543036.40 3213439.30

c.) 20 percent 1862889.40 1585376.30 2170024.30 1892511.20

Internal rate of return (Percent) 35 32 38 35

BCR at discount rate of

a.) 12 percent 1.53 1.46 1.29 1.52

b.) 15 percent 1.44 1.37 1.51 1.44

c.) 20 percent 1.30 1.24 1.37 1.31

Table 8. Sensitivity analysis of cost and returns for ose under subsidized and non-subsidized polyhouses of different sizes  r
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Measure of investment worth
(m )2

Non subsidized Subsidized

Decrease in returns (Percent) Decrease in returns (Percent)

5 10 5 10 

500 

NPV at discount rate of ( )

a.) 12 percent 478981.03 320280.28 639710.86 481010.12

b.) 15 percent 276500.55 144693.94 417665.31 285858.7

c.) 20 percent 48141.36 -52723.56 164873.55 64008.63

Internal rate of return (Percent) 21 18 25 22

BCR at discount rate of

a.) 12 percent 1.19 1.13 1.27 1.2

b.) 15 percent 1.12 1.06 1.2 1.14

c.) 20 percent 1.03 0.97 1.09 1.04

1000 

NPV at discount rate of ( )

a.) 12 percent 1792368.36 1474966.86 1990160.40 1672758.93

b.) 15 percent 1231486.36 967873.13 1415396.72 1151783.49

c.) 20 percent 609006.37 407276.53 773224.41 571494.57

Internal rate of return (Percent) 29 26 32 29

BCR at discount rate of

a.) 12 percent 1.42 1.35 1.49 1.41

b.) 15 percent 1.33 1.26 1.39 1.32

c.) 20 percent 1.19 1.13 1.25 1.19

1500 

NPV at discount rate of ( )

a.) 12 percent 2507352.55 2031250.31 2791499.43 2315397.18

b.) 15 percent 1762733.46 1367313.61 2026937.96 1631518.12

c.) 20 percent 918695.69 616100.93 1154610.3 852015.57

Internal rate of return (Percent) 30 27 33 30

BCR at discount rate of

a.) 12 percent 1.38 1.31 1.45 1.37

b.) 15 percent 1.31 1.24 1.37 1.3

c.) 20 percent 1.19 1.13 1.25 1.19

2000 

NPV at discount rate of ( )

a.) 12 percent 4114776.83 3479973.83 4484704.78 3849901.78

b.) 15 percent 3001441.75 2474215.29 3345406.94 2818180.48

c.) 20 percent 1736942.88 1333483.21 2044077.77 1640618.09

Internal rate of return (Percent) 34 31 38 34

BCR at discount rate of

a.) 12 percent 1.52 1.44 1.59 1.51

b.) 15 percent 1.43 1.35 1.5 1.42

c.) 20 percent 1.29 1.22 1.36 1.29

Table 9. Sensitivity analysis of cost and returns for rose under subsidized and non-subsidized polyhouses of different  
sizes (decrease in return)
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CONCLUSIONS
Greenhouse technology is an agro system that 

presents important productive advantages in comparison 
to open-air cultivation. A greenhouse protects crops from 
extreme climatic factors and can provide answers for 
around the year cultivation under climatic uncertainties 
and price fluctuations. Economic feasibility of rose under 
protected cultivation revealed that the net present value of 
rose was found to varied between 8,37,453 to 5,80,871 
under different sizes of non-subsidized, whereas, under 
subsidized polyhouses, it ranged from 10,14,052 to 
61,97961 under 20 years life of polyhouse.  A benefit-cost 
ratio under subsidized polyhouses of 500 to 2000 m  2

varied 1.39 to 1.74 with an internal rate of return 28 to 41 
percent. Similarly, BCR varied from 1.30 to 1.66 under 
different sizes of non-subsidized polyhouses with an 
internal rate of 24 to 38 percent. Therefore the production 
of rose-cut stems under subsidized and non-subsidized 
polyhouses was infeasible and profitable. Hence, the 
economic indicators showed that protected cultivation 
was an economically viable option. The large and 
progressive farmers or flower grower associations should 
be encouraged to undertake the construction of high tech 
polyhouse at par with the global standard for growing 
high value produce for export purposes and to boost the 

income, the Government efforts in popularizing the 
polyhouse technology among the farming community 
needs to be strengthened. There is a need to provide timely 
subsidy to the farmers for taking up this new technology 
in a big way.
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ABSTRACT
India, the largest producer and exporter of castor oil in the world, is responsible for almost 83.65 percent of total global exports in this 
segment. The present study attempts to quantify the changing structure of Indian castor oil exports from 2009-10 to 2016-17 using 
first-order Markov chain approach. The results evidence that China, Netherland, USA and other countries were stable markets for 
India's castor oil, while Thailand, Brazil,  and France were the unstable markets (quantity), whereas in value, China, Thailand, U.K.,
USA and other countries were the  markets for India's castor oil, whereas Netherland, Brazil,  and France were the unstable stable U.K.,
markets. India should not rely  China for its castor oil exports instead it should concentrate on other potential importers like on
Netherland, U.S.A., France, Japan, Thailand, Brazil and U.K. whose export share is expected to increase in future. 
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INTRODUCTION
Castor ( L.) is a diploid species Ricinus communis 

belonging to euphorbiaceous, which can be found in 
tropical or subtropical regions and now planted all over the 
world.  It is an important industrial crop because its seeds 
contain oil with unique chemical and physical properties 
for industrial uses. It is the only commercial source of 
hydroxylated fatty acid. Castor oil is widely used in the 
engineering industry, medicine, textile, material, cosmetics 
and many other fields covering from lower molecular 
weight aviation fuels, fuel additives, biopolymers, 
nanocomposites, biodiesel, phytoremediation to lubricant. 
Castor oil can substitute for petroleum as energy,  material,
and chemical resources, while at present many products 
and chemical derivatives of castor oil have no alternatives 
(Xuegui, Jiannong & Yuzhen, 2017).

India, as the largest producer and exporter of castor 
oil in the world, is responsible for almost 83.65 percent of 
total global exports in this segment. Its main trading 
partners in this specific sector are China, Europe, 
Thailand, and Japan. China is one of the biggest growth 
drivers for castor oil due to its demand for sebacic acid 
developed from this oil. China currently imports 30.67 
percent of its total castor oil requirement, valued at 

The average castor seed 13,839.97 million, from India. 
production in India was approximately 16.69 lakh tonnes 
in the period 2009-10 to 2013-14. This crop is grown 
mainly in three Indian states, namely Gujarat, Rajasthan 
and Andhra Pradesh. The states of Gujarat and Rajasthan 
contribute 90 percent of the total castor produced in India. 
All India average area and yield of castor seed during the 
period 2009-10 to 2013-14 were 10.77 lakhs ha and 1550 
kg per ha respectively.

Castor cultivated on a  scale in an area of commercial
1.5 million ha in 30 countries. India, China, Brazil, 
Russia, Thailand,  and the  are the Ethiopia, Philippines
significant castor growing countries in the world. The 
imports and exports of castor oil from prominent 
countries were estimated to be 0.3 million tons 
respectively, and the demand for castor oil in the world is 
increasing at 3-5 percent per annum. However, castor 
industry has been suffering a lot from the shortage of raw 
material because of its low yield per unit area. Breeding 
high yielding hybrid/varieties using pistillate lines has 
been the main direction of castor breeding but progressed 
slowly due to the lack of profound understanding of the 
genetic mechanism in pistillate character. The genetic 
mechanism of other important traits such as yield traits, 
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plant type related traits, quality traits, disease resistance, 
photoperiod sensibility and adaptability to the 
environment remained unknown, which were proved to 
be complex quantitative traits and are limiting the 
improvement of the breeding level to result in the low 
varietal yield and disease susceptibility.

In recent years, with the rapid development of 
industrial production and advanced technology are 
emerging, castor oil becoming more and more deep-
processed products, becoming the people's concern. As 
such, the domestic and international market demand for 
castor seeds has been rapid in many countries. Castor oil 
remains a biodegradable lubricant,  and many bio-fuel
other applications with its emission of gases complying 
with international environmental standards. Castor oil is a 
proven competitor in the industrial chemical markets. It is 
a critical raw material for the industrial chemical markets. 
Ironically, with synthetic substitutes being available at 
lower prices, India has not been able to leverage this 
monopoly.The supply of castor and its derivatives are 
highly fluctuating. The change in the production in these 
countries led to a change in the level of world production. 
The growing castor-based bio-fuel industry resulted in the 
increasing demand pressure on castor (Shakuntala & 
Suhashini, 2013).

Therefore, an attempt was made to study the growth 
and composition of castor oil production and export and 
direction of castor oil trade in India and the world market 
and to formulate strategies to boost India's castor oil 
export in future.
METHODOLOGY

The study based on the secondary data on area, 
production, productivity, export (value and quantity 
terms) of castor from India to different countries for the 
period 2009-10 to 2016-17 was elicited from the website 
of Agricultural and Processed Food Products Export 
Development Authority (APEDA), Directorate General 
of Foreign Trade (DGFT), and Directorate General of 
Commercial Intelligence and Statistics (DGCIS). Ten 
major castor oil-importing countries from India viz., 
China, Netherland, USA, France, Japan, Thailand, Brazil, 
U.K, Belgium, and Korea were considered for the 
analysis based on their volume of castor oil import from 
India during 2009-10 to 2016-17.
Growth rates in Export of Castor

The exponential function was used to estimate the 
growth in export of castor in quantity and value terms.
Structural Changes in Export of Castor

The dynamics in the direction of exports and the 
changing pattern of trade in castor oil from India to other 
countries over a period of time were analyzed by 
employing the first-order Markov chain model. Markov 
chain analysis which is an extension of probability theory 
developed by Markov in 1907. This econometric analysis 
not only helped us to know the trend in sustaining the 
existing market, but also the shift in shares from one 
country to another over a period of time. Markov chain 

analysis is a way of analyzing the current movement of 
variables to forecast their future movement. The 
estimation of the transitional probability matrix (P) was 
central to this analysis (Mahadevaiah, Ravi & 
Chengappa, 2005). The transition matrix is a rectangular 
array that would summarize the transition probabilities 
for a given Markov process.

The matrix P is called the probability matrix. The 
probabilities P  must satisfy 0 ≤P  ≤1 and ij ij   = 1 for 
i = 1, 2,………., n

The element P of the matrix P indicates the ij 

probability that export switched from country i to country 
j with time, in other words, the matrix explains the 
switching behaviour of castor oil export of India among 
the major importing countries over a period indicating the 
direction of castor trade. The row elements in the 
transitional probability matrix imply the probability of 
retention (Diagonal element of the row) in the volume of 
trade and extent of loss in trade (other than the diagonal 
element of the row) on account of competing countries. 
The column elements indicate the probability of retention 
of trade and the gain in the volume of trade from other 
competing countries. The diagonal elements of the matrix 
measure the probability that the export share of a country 
will be retained. Hence, an examination of diagonal 
elements indicates the loyalty of an importing country to a 
particular country's exports. In the present context, the 
structural changes were treated as a random process with 
selected importing countries. The average exports to a 
particular country were considered to be a random 
variable which depends only on the past exports to that 
country, which can be denoted algebraically as

Where, 
E = Castor oil exported from India to j  country during the jt

th

year t.
E = Castor oil exported to i  country during the period t-1it-1 

th

P = Probability that the castor oil export will shift from i  ij

th

country to j  countryth

e = Error term independent of Ejt  it-1

t Number of years considered for the analysis= 
n Number of castor oil importing countries = 

Thus, the expected export shares of India during a 
period t was obtained by multiplying the quantity of 
castor oil exported to the selected countries during the 
previous period (t-1) with the estimated transitional 
probability matrix P. The transitional probabilities of the 
Markov chain model were estimated by Minimum 
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Absolute Deviations (MAD) estimation procedure, which 
minimizes the sum absolute deviations. The conventional 
linear programming of transitional probabilities of non-
negative restriction and row sum constraints are in 
estimation. The linear programming formulation was:

Min Op  + I*

e

Subject to, XP + V* 

GP = 1
P≥ 0

Where, 
P =  Vector in which probability P  are arranged * 

ij

O =  Null vector 
I =   An appropriately dimensioned vector of areas 
E =  Vector of absolute error (|U|) 
Y =  Vector of to each country 
X=   Block diagonal matrix of lagged values of y 
V =  Vector of errors and
G = Grouping matrix to add the row element of P 

arranged in P  to unity. *

These P  vectors were arranged to obtain the *

transitional probability matrix, which indicated the 
overall structure of transitions that had taken place in the 
system. Using the estimated traditional probabilities, the 
exports of castor oil to various destinations were 
predicted by multiplying the same with the respective 
shares of the base year using software LINGO 
(Beeraladinni, , 2016).Lokesh & Jagrati

Prediction of quantity of castor oil exports made
B = B  × Tt o

B =B  × T(t+1)  (t+i-1)

Where,
B  = Quantity of castor oil in the base year;o

B = Quantity of castor oil to be exported in next (t+1) 

year (Prediction);   
T= Transitional probability matrix.

RESULTS AND DISCUSSION
Growth of Area, Production, Productivity, and Export 
of Castor oil

Compound annual growth rates (CAGR) for the area, 
production, and productivity of castor analyzed for ten 
years (2006-07 to 2015-16). Area (6.17 percent), 
production (8.09 percent) and productivity (1.81 percent) 
exhibited positive growth (Table 1). There was a 
significant increase in growth in the area, production and 
productivity of castor as havecastor oil  indispensable 
usage in many industries like cosmetics, surface coatings, 
toiletries, pharmaceuticals, perfumes, soaps, and 
medicines. In the food industry, castor oil (food grade) 
used as food additives. It is an effective motor lubricant. 
Castor oil is used either in crude or refined hydrogenated 
form. Castor oil or its derivatives are also used in the 
production of antifungal drugs, cancer chemotherapy, 
immune-suppressant drug, HIV protease inhibitor,  
treatment for skin ulcers, apart from its historical usage as 
a laxative and to initiate labour pain in a pregnant woman. 
Castor oil used as coatings and lubricant in a jet, biodiesel, 

and racing engines .(Xuegui, Jiannong &Yuzhen, 2017)
Growth of Castor Oil Exports from India Destination-
wise 

The growth in the  quantity and export value of export
castor oil for the period 2009-10 to 2016-17 was 
increasing at 5.85 and 9.22 percent per annum (Table 2). 
This increase in export of castor oil both in terms of value 
and quantity was on account of CAGR was 6.17 percent in 
area, 8.09 percent in production and 1.81 percent in yield 
of castor. This increase in export of castor oil around the 
world was due to commercial importance of oil used in the 
manufacture of a number of industrial chemicals like 
surfactants, greases and lubricants, speciality soaps, 
surface coatings, cosmetics and personal care products, 
pharmaceuticals, etc. (Hemant, Panwar & Bamniya, 
2015).

The growth rates of castor oil exports from India 
destination wise showed that Brazil recorded  the highest
growth both in terms of quantity (12.73 percent) and in 
value terms (13.71 percent) followed by Korea, Belgium, 
U.K and Japan (Figure 1). Countries such as Brazil, 
Korea, Belgium, U.K and Japan increased their castor 
imports from India to meet the requirement of their 
export-focused usage in many industries like cosmetics, 
surface coatings, toiletries, pharmaceuticals, perfumes, 

Particulars CGAR (%)

Area 6.17***

Production 8.09**

Productivity 1.81NS

Table 1. CGAR of area, production, and productivity of 
castor in India, 2006-07 to 2015-16

*** and ** Significant at one and five percent level.
NS: Non-significant.

Destination CAGR (percent)

Quantity (MT) Value (  Crores)

China 7.13NS 9.97NS

Netherland 2.10NS 5.82NS

U S A 1.81NS 6.99NS

France 7.70* 11.44NS

Japan 8.71NS 10.74NS

Thailand 4.65NS 7.15NS

Brazil 12.73** 13.71NS

U K 9.15*** 11.67*

Belgium 9.25** 10.83**

Korea 10.57*** 13.04***

Others 6.72** 9.36*

Total 5.85* 9.22*

Table 2. Destination wise CAGR of castor oil exports 
from India, 2009-10 to 2016-17

***, ** and *Significant at one, five and ten percent level.
NS: Non-significant.
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Figure 1. Destination wise CAGR of castor oil exports from India (2009-10 to 2016-17)

Year Castor meal Castor oil

2006-07 186.61 186.61
2007-08 176.17 176.17
2008-09 308.62 308.62
2009-10 345.33 345.33
2010-11 209.03 343.25
2011-12 341.30 404.48
2012-13 383.39 430.75
2013-14 533.66 472.25
Average 310.56 333.43

Table 3. Trends in the export of castor meal and castor oil 
from India 

(000' MT)

soaps, and medicines. The CGAR of castor oil exports 
from India to China, Netherland, USA, France and 
Thailand and other countries were  positive in both 
quantity and value terms.

Castor meal and castor oil are both export-oriented 
commodities. Since India produces more than 83 percent 
of global castor seed, the study of India's export for the 
same was of paramount importance. In 2013-14, the 
export of castor oil improved substantially for the country 
by 153.07 percent, and for the meal, the exports increased 
by about 185.98 percent over 2006-07. In the last 8 years, 
the export of castor meal and castor oil averaged to about 
3.11 lakh MT and 3.33 lakh MT respectively (Table 3).
The Direction of Castor Oil Export: Quantity

The transition probability matrix of castor oil export 
(quantity) revealed that China, Netherland, USA and 
other countries were  for India's castor oil. stable markets
At the same time, Thailand, Brazil,  and France were U.K,
the unstable market with zero percent retention of 
previous years market share (Table 4). Thailand and U.K 
depicted low probability retention of 0.01, and 0.02 
respectively indicated that they were unstable importers 

Country China Netherland U.S.A. France Japan Thailand Brazil U.K. Others

China 0.32 0.21 0.15 0.09 0.04 0.01 0.02 0.17
Netherland 0.14 0.17 0.06 0.37 0.12 0.15
U.S.A. 0.40 0.29 0.10 0.03 0.04 0.01 0.13
France 1.00
Japan 0.39 0.04 0.01 0.12 0.44
Thailand 0.53 0.09 0.04 0.34
Brazil 0.16 0.33 0.52
U.K. 1.00
Others 0.80 0.13 0.07

Table 4. Transitional probability matrix of castor oil exports (quantity) from 2009-10 to 2016-17

of Indian castor oil.  China retained 32 percent of previous 
year's share of castor oil export from India and lost its 
share to Netherland (20.93 percent), USA (14.76 percent), 
France (8.58 percent) and other countries (16.94 percent). 
At the same time, China's market share gained from 
Netherland (13.76 percent), Japan (38.95 ),  percent
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Country China Netherland U.S.A. France Japan Thailand Brazil U.K. Others

China 0.31 0.25 0.14 0.05 0.03 0.02 0.02 0.17
Netherland 0.40 0.28 0.20 0.02 0.01 0.01 0.09
U.S.A. 0.25 0.21 0.40 0.14
France 1.00
Japan 0.62 0.38
Thailand 0.45 0.01 0.15 0.40
Brazil 0.11 0.27 0.62
U.K. 1.00
Others 0.47 0.29 0.10 0.01 0.13

Table 5. Transitional probability matrix of castor oil exports (value) from 2009-10 to 2016-17

Thailand (52.59 percent) and other countries (80.08 
percent). India's castor seed oil exports to Netherland 
were retained to the tune of 17 percent while 14 percent of 
its market share was lost to China. It also lost 37 percent to 
France, 12 percent to Japan and 15 percent to Thailand. 
However, it gained 40 percent from the . The  USA USA
retained 28.70 percent of its previous year's castor oil 
export share while 40 percent of its share was lost to 
Netherland. However, the  at the same time gained USA,
from China (14.76 percent), Brazil (15.82 percent) and 
other countries (13.41 percent).   
The Direction of Castor Oil Export: Value

The transition probability matrix of castor oil export 
(value) revealed that China, Thailand, USA and other 
countries were  for India's castor oil, while stable markets
Netherland, Brazil,  and France were the unstable U.K,
market with zero percent retention of previous years 
market share (Table 5). Brazil and U.K depicted low 
probability retention of 0.01 each, respectively, indicated 
that they were unstable importers of Indian castor oil. 
China retained 31 percent of previous year's share of 
castor oil export from India and lost its share to 
Netherland (25.25 percent), USA (13.87 percent) and 
other countries (17.43 percent). At the same time, China's 
market share gained from USA (24.83 percent), Japan 
(61.75 percent), Thailand (44.67 percent) and other 
countries (47.21 percent). India's castor seed oil exports to 
Netherland were retained to the tune of 40 percent. USA 
retained 21.33 percent of its previous year's castor oil 
export share while 24.83 percent of its share was lost to 
the . However,  at the same time gained from China USA,
China (13.87 percent) and Netherland (27.64 percent).  
World Market Share Projections of Indian Castor oil 
Exports (Quantity)

The market share projections of Indian castor oil 
exports based on transitional probability matrix were 
computed for different importing destinations and 
projections were made up to 2019-20 (Table 6). The actual 
and estimated quantities of Indian castor oil exports (MT)  
from 2009-10 to 2016-17 revealed that actual share of 
China in castor oil exports  fluctuation from 9.62 showed
to 15.52 percent for the period from 2009-10 to 2016-17 
due to high use of castor oil in many industries like 

cosmetics, surface coatings, toiletries, pharmaceuticals, 
perfumes, soaps, and medicines. As a result, China 
adapted to massive buying of castor oil in the 
international market during 2015 (15.50 percent) and 
2016 (15.52 percent). Much of the growth in China as 
castor oil import was the  of increased imports from result
India during the 2014-2016 (Xuegui, Jiannong & Yuzhen, 
2017), whereas the estimation for the period 2017-18 
showed decreasing trend thereafter up to 2019-20 it an 
increasing trend (Table 6). 

Concerning Netherland the actual and predicted 
exports share showed fluctuations from 10.94 to 13.92 
percent over the study period (2009-10 to 2016-17) due to 
the global crisis, Indian export of castor oil to Netherland 
declined in 2009-10 but regained the momentum in 2010-
11. India's market share in Netherland castor oil imports 
during 2011-12 and 2014-15 was 13.92 and 13.91 percent 
respectively, which was highest, mainly due to strong 
demand the manufacture of a number of industrial  for
chemicals like surfactants, greases and lubricants, 
speciality soaps, surface coatings, cosmetics and personal 
care products, and pharmaceuticals (Hemant, Panwar & 
Bamniya, 2015).  the projections showed a However,
decreasing trend.

In the  the castor oil was more in demand due to USA
industrial usage. USA imported a significant quantity of 
castor oil from India and other countries around the world 
(Severino ., 2012). The actual proportion of USA et al
market share of castor oil imports from India showed an 
erratic trend during the period from 2009-10 to 2016-17. 
During 2010-11, castor oil constituted 16.70 percent of 
India's castor oil exports to USA, but declined to lowest 
8.36 percent in 2009-10 due to reduced demand from 
major industries but increased to 12.67 and 13.64 percent 
during 2012-13 and 2016-17, respectively mainly to meet 
the increased industrial demand. The prediction for the 
period 2017-18 to 2019-20 showed  trend.a decreasing
World Market Share Projections of Indian Castor oil 
Exports Value( )

The market share projections of Indian castor oil 
exports based on transitional probability matrix were 
computed for different importing destinations and 
projections made up to 2019-20 (Table 7). The actual and 
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estimated quantities of Indian castor oil value ( crores) 
from 2009-10 to 2016-17 revealed that actual share of 
China in castor oil exports  fluctuation from 6.85 showed 
to 15.53 percent for the period from 2009-10 to 2016-17 
due to high castor oil demand in many industries. 
However, the prediction for 2017-18 to 2019-20 showed a 
fluctuating trend. 

As far as Netherland was concerned the actual and 
predicted exports share showed fluctuations from 7.65 to 
15.81percent over the study period (2009-10 to 2016-17), 
due to the  crisis. Indian export of castor oil to global
Netherland declined in 2009-10 but regained the 
momentum in 2010-11. India's market share in Netherland 
castor oil imports during 2011-12 and 2014-15 was 14.67 
and 15.81 percent respectively, which has highest, mainly 
due to more demand the manufacture of several from 
industrial chemicals.  the projections showed a However,
decreasing trend. USAIn  the castor oil has more demand 
for industrial usage as a result USA imports a significant 
quantity of castor oil from India and other countries 
around the world. The actual proportion of USA market 
share of castor oil imports from India showed an erratic 
trend during the period from 2009-10 to 2016-17. During 
2011-12, castor oil constituted 16.27 percent of India's 
castor oil exports to USA, but declined to lowest 6.11 
percent in 2009-10 due to reduced demand from major 
industries but increased to 12.77 and 12.99 percent during 
2012-13 and 2013-14, respectively mainly due to 
increased demand for lubricants, speciality soaps, surface 
coatings, cosmetics and personal care products, and 
pharmaceuticals. The prediction for the period 2017-18 to 
2019-20 showed an increasing trend.
CONCLUSIONS

Castor oil exports of India is a significant success 
story in international trade, and India export of castor oil 
showed a high growth in a  decade which was recent
limited only to a few markets like China, Netherland, 
USA, and France. Therefore, specific strategies for 
achieving significant market penetration with a market 
share and product mix target need to evolve for the 

countries like Thailand, Japan,  and the . The Brazil, U.K
results of the study on stability analysis of Indian castor 
oil market indicated that China as the most stable market 
which retained 32 and 31 percent in quantity and value of 
the Indian castor oil market share. However, the castor oil 
export share of India to China increased to 15.22 percent 
in quantity and value in 2016-17 due to more demand for 
the manufacture of some industrial chemicals. To avoid 
the trade risk in future India should not solely rely upon 
China for its castor oil exports instead it should 
concentrate on other potential importers like Netherland, 
USA, France, Japan, Thailand,  and , which Brazil, U.K.
depend on imports to meet the requirement of their 
export-focused surfactants and pharmaceuticals 
industries. During 2016-17 Netherland and the   USA
emerged as  and their share in global significant importers,
castor oil exports increased substantially. Hence, 
appropriate strategies to be designed to increase the castor 
oil exports to these countries in future.
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ABSTRACT
After the economic reforms of July 1991, the process of structural change led to jumping from the primary sector of the economy to 
tertiary by surpassing the secondary sector in India and Punjab in particular. Indeed, this process led to a rapid decline in the capacity of 
the manufacturing sector to offer jobs and the limited scope of the modern services sector to absorb relatively unskilled labour that was 
displaced from agriculture, which resulted in uneven growth of the economy, and increased unemployment. The study analysed these 
structural changes and its implications on the growth of production and employment of the manufacturing sector in Punjab. It was 
found that since the 1990s, the growth of manufacturing sector in Punjab was stagnant, whereas the trends in production and 
employment were declining. So, to achieve the optimum level of employment opportunities and mitigate the current crisis looming in 
the state of Punjab, there is a need to design a mechanism for encouraging investments in manufacturing sector particularly, in small 
scale industries as these industries have a greater advantage over medium/large scale units, because it uses local inputs, creates more 
employment opportunities and needs less start-up capital than the latter. 
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INTRODUCTION
Development of an economy is always associated 

with structural changes in the economy. The structural 
change is defined as a process of combining economic 
growth with shifting the share of production and 
employment from primary to secondary and then to the 
tertiary sector. The shift in production occurs earlier and is 
generally compared with a shift in employment. 
Historically, it has been observed that except a few, most 
of the developing countries follow different structural 
transformation paths that deviate from the classical pattern 
which was followed by developed countries through the 
sequence of the shift from primary to secondary and then 
to the tertiary sector. In this pattern, Mishra (2016) argued 
that an under-developed country is characterized by 
predominant share of agriculture (Primary) sector, while 
with economic development proceeds with a rise in the 
industrial sector and on other hand agriculture sector 
declines. Subsequently, after reaching by high levels of 
development, the service sector attains dominance.

Sawhney (2010) examined that among the present 
developing countries there are heterogeneous and 
diverging patterns of growth and structural 
transformation over the past four decades which indicated 
that dynamic transformations characterized fast-growing 
East and South-East Asian economies, whereas, the 
economies of Sub-Saharan Africa lagged with relatively 
small structural change. Fast growth in East and South-
East Asia was associated with a rapid decline in the 
importance of agriculture and substantial expansions of 
both the industrial and service sectors.

Additionally, Singh (2005) highlighted that the 
demise of the centrally planned economy of USSR in 
1991, the global economic management of the bi-polar 
world economy shifted to uni-polar. Since then, economic 
reforms, pushed by international donor agencies (Fund-
Banks), aimed at reducing the role of the state and 
increasing the role of the market in economic decisions. 
When the Indian government began to liberalize the 
economy in July 1991, its recent history meant that 
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Punjab was among the worst placed of the more affluent 
states to benefit from this change. The removal of controls 
on industrial licensing did not create positive incentives to 
enhance investment in the state. Aggarwal (2018) pointed 
out that this transformation is mostly called a structural 
shift from a state-led model of growth to market-led 
growth strategy. Indeed, Virmani & Danish (2009) argued 
that this transformation led to a negative impact on the 
agricultural sector which further generated the problem of 
declining the employment level through decreasing less 
absorption capacity of the workforce. 

In the meantime, Punjab's agriculture capacity to 
absorb labour force has come down drastically over time 
with a declined in the growth rate about 2.5 percent per 
annum since the 1990s. However, government sources 
indicated that the annual growth rate of Punjab's economy 
began to slow down during the 1980s and decelerated 
further during the 1990s. Consequently, Punjab slipped 
down in terms of per capita income ranking across major 
Indian states from the first rank in 1991-92 to the second 
rank in 1992-93, to the sixth rank in 2009-10, 14  rank in th

2013-14 and rank 15  in 2014-15 with the per capita th

income ₹51403 (Calculated on 2004-05, prices) (Singh, 
2016).

Moreover, Sidhu (2002) asserted that the tertiary 
sector of Punjab's economy grew far-more; most 
government bodies were trying to downsize or right-size 
its labour force. The organized industry was no longer 
creating any additional jobs, whereas the unorganized 
urban sector was still creating some opportunities, but 
most of these odd jobs were being grabbed by non-
Punjabi workers who are prepared to work at much lower 
wages. From rickshaw puller to vegetable sellers, 
vendors, masons, plumbers, sanitary workers, carpenter 
and bricklaying workers, 90 percent had the chances to 
turn out to be a non-Punjabi. Standard economic theory 
says that economies with high rates of investment, not 
only physical but also human capital, would achieve 
relatively higher rates of economic growth and hence 
employment creation. Singh and Singh (2002) also 
pointed out that declining investment further 
compounded the problems of the economy due to the 
organic link between public investment and private 
investment. Crisis of the agricultural sector, due to the 
decline in investment escalated to the extent that the 
farmers started resorting to suicides.

Punjab is known for its entrepreneurial skills and its 
capacity to rise from adverse circumstances (Singh, 
2015). But ultimately, to absorb these skills, it needs a 
strong manufacturing sector. Thus, looking at the 
importance of manufacturing sector for Punjab and 
ongoing economic crisis and generate alternative 
economic opportunities for positive and gainful 
engagement of the workforce the study tried to examine 
structural changes and its implication on the growth of 
production and employment in the manufacturing sector 
of Punjab after the post reforms period.

METHODOLOGY
The study was based on the secondary data taken 

from various issues of Statistical Abstract of Punjab, 
Economic Survey of Punjab and Data Branch, Director of 
Industries, Punjab. The production and employment level 
was evaluated in the small, medium and large-scale 
registered manufacturing industries of Punjab. Various 
statistical techniques like percentage, annual growth rates 
and compound annual growth rates were used to analyze 
the data.
RESULTS AND DISCUSSION
Structural Changes

Much work  done to find out the empirical was
relationship between growth and the structural change, 
and the consensus appeared from all the studies was that 
that the structural change was not the cause of growth, but 
it was, in fact, the effect (Chenery, 1960; Clark, 1957; 
Kuznets, 1959; Syrquin, 1988). Sectoral changes in 
output occur during development proceeds because the 
income elasticity of demand for agricultural products was 
low, while for industrial, mainly manufacturing goods, it 
was high; and, for services, it was comparatively higher. 
As levels of income increases, the demand for agricultural 
products relatively declined and that for industrial goods 
increased and after reaching a reasonably high level of 
income, demand for services increased sharply as well 
(Singh, 2016; Thakur & Singla, 2016). Thind & Singh 
(2018) confirming this assertion and argued that the 
demand and supply-side causes behind rising industrial 
output with growth acknowledge the fact that the increase 
in per capita income of a country was usually 
accompanied by a rise in the share of industrial output. 
The particular importance of structural change for 
developing economies can be admitted from the fact that 
it takes the economy from low-productivity to high-
productivity sectors which ultimately led to an increase in 
growth rate.

The growth pattern of different sectors of the 
economy gives a fair idea about the structural change in an 
economy. The sector-wise share of gross domestic 
product (GDP) of the country and gross state domestic 
product is presented in Table 1. The results indicated that 
the Indian economy as well as of Punjab economy showed 
a shift from the primary sector of the economy to tertiary 
or service sector bypassing the secondary sector since 
1991. In 1990-91 the share of primary sector in India's 
GDP was 29.11 per cent which declined to 18.43 per cent 
in 2015-16 while that of the tertiary sector increased from 
44.31 to 53.04 percent during this period. However, in the 
case of Punjab, the share of agriculture declined from 44 
to 26.15 per cent, and that of the tertiary sector increased 
from 32.18 to 48.64 percent during the same period.

On the other hand, the share of the secondary sector in 
the GDP of the country remained stagnant at about 26 per 
cent, but in the case of Punjab, it increased from 23.82 to 
25.21 per cent. Thus, it can be noticed that for the country, 
on the whole, the structural shifts were driven by the 
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Sectors 1990-91 2000-01 2010-11 2015-16*

India Punjab India Punjab India Punjab India Punjab

Primary 29.11 44.00 23.02 35.89 16.48 25.06 18.43 26.15

Secondary 26.57 23.82 26.00 22.98 26.11 29.77 28.53 25.21

Tertiary 44.31 32.18 50.98 41.13 57.42 45.17 53.04 48.64

Total 100 100 1000 100 100 100 100 100

Table 1. Sector-wise comparison in Gross Domestic Product (GDP) of India and Gross State Domestic Product   
(GSDP) of Punjab in percentage (at Constant Prices, 2004-05)

Source: Statistical Abstract of Punjab, various issues *at 2011-12 prices.

Sectors Five Year Plan

Eight 
(1992-1997)

Ninth 
(1997-2002)

Tenth 
(2002-2007)

Eleventh 
(2007-2012)

Twelfth 
(2012-2017)

Primary 3.80 1.90 2.28 1.81 1.60

Secondary 7.10 4.97 7.75 7.65 7.50

Tertiary 5.78 5.80 5.96 9.40 8.00

Net State Domestic Product 4.81 3.97 5.11 6.85 6.40

Table  The sector-wise Growth rate of State Domestic Product (GSDP) of Punjab2.
(Percent per annum)

Source: Statistical Abstract of Punjab, various issues.

tertiary sector alone, but if we compared the share of the 
agricultural sector with that of the industrial sector, it was 
still quite high while the share of the service sector 
increased immensely (Singh, 2011). A decline in the share 
of agriculture in GSDP by 18 percentage points led to an 
increase in the share of the secondary sector by about 3 
percentage points and that of the tertiary sector by 16 
percentage points. Though the tertiary sector in this state 
was growing at a faster rate than that of the other sectors 
still its share in the GSDP was lower than that of the 
national average. This sector took its pace after the tenth 
plan only. Before the tenth plan, this sector was growing at 
a slower rate than the secondary sector.

The perusal of Table 2 showed that the beginning of 
the 1990s, economic growth in Punjab fell short of the 
growth rate of the Indian economy, and the divergence 
widened with time.  the tenth five-It could be seen that in
year plan (2002-2007) period, Punjab's economy gr w at e
5.11 per cent per annum was  below the growth which well
rate of 7.8 per cent  the country as a whole. Even in the for
eleventh five-year plan (2007-12), the target for Punjab at 
5.9 per cent was far below the national target of 9.0 
percent, and  the lowest target  all the major it was among
states. Furthermore, the results showed the sector-wise 
growth rate of state domestic product during  different
plan . The average growth of net state domestic  periods
product for these periods was 5.3 per cent. The average 
growth of the net state domestic product was less than the 
average growth of India, which was 5.6 per cent in 2017. 
The growth was low and stable since the tenth five-year 
plan. A sector-wise  the growth of the  analysis showed that
primary sector was continuously declining. Its average 

growth was less than two per cent since the eleventh five-
year plan.  1992-93 to 2006-07  the highest growth From ,
was registered in secondary sector, followed by the the 
tertiary . However, the tertiary sector overtook the sector
place of the secondary sector since the eleventh five-year 
plan. Since then, the highest and the increasing growth 
were registered in the tertiary sector, which showed a 
similar pattern with national .trends

Figure 1 showed the trends of sectoral growth of 
Punjab. The figure indicated that up to the tenth five-year 
plan, the growth of GSDP was in tune with the secondary 
sector while after the tenth five-year plan, it seemed to be 
shaped by the tertiary sector as the growth of the 
secondary sector was stagnant for the tenth and the 
eleventh five-year plan and then declined sharply in the 
twelfth five-year plan.
Growth of Manufacturing Sector in Punjab

Pre-partition Punjab  very little industries   had . It had a
few woollen mills in Amritsar and Dhariwal, some old 
iron foundries in Batala and Mandi Gobindgarh and a 
couple of sugar mills. The agriculture sector was the only 
sector with no processing activities. During the 1950s and 
1960s, the economy of Punjab witnessed an explosion in 
the number of small-scale units. However,  of the most
industries w  mainly centred around Ludhiana, ere
Jalandhar and Amritsar. Besides, this period also saw the 
emergence of a few agro-processed units such as sugar 
mills in Batala and Bhogpur (Jain, 2016). The small-scale 
sector in the state held significant importance as more 
than 0.2 million units were working in Punjab  employing ,
more than 0.9 million workers made this sector vital and 
dynamic segment of the industry. Moreover, with the 
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establishment of the Punjab Financial Corporation in 
1953, the government of Punjab tried to boost the 
performance of the small-scale sector in the region. The 
Government of Punjab established Punjab State Industrial 
Development Corporation in the 1960s intended to fill the 
gap in the development of the state.

Punjab led in the manufacturing of machines and 
hand tools, printing and paper along with hand tools, pipe 
fittings, valves and leather products too. Mandi 
Gobindgarh popularly known as the Steel-Town of 
Punjab hosted more than 300 steel re-rolling mills despite 
being situated far from the sources of raw materials. 
Batala is famous in the  for its casting and machine state
tools while Amritsar is famous for food products, paper 
machinery and textiles. Mohali near Chandigarh, which 
attracted several sunrise industries due to its locational 
advantage and infrastructure, seemed to have lost its 
momentum in respect of growth in recent years. Punjab 
produces around 75 per cent of bicycle and jacket clothes 
and sports goods .(Sharma & Mohan, 2016)

Punjab has a separate document for every provision 
made for facilitating industrial development in the state in 
the new policy. However, the investment climate in the 
state was not conducive because of the prohibitive cost of 
land, severe power crisis, acute shortage of skilled human 
resources and increasing corruption and red-tapism. The 
neighbouring states are also competing away investment 
as Punjab was not offering any attractive incentives for 
the investors and was also not honouring its commitments 
made from time to time, for example, the Industrial Policy 
of 2003 had a provision for capital subsidy for setting up 
industrial units in the border districts. However, no 
subsidy was paid to the entrepreneurs so far. Therefore 
they were unable to compete with their counterparts in 
other states . (Sawhney, 2012)

There were many reasons for the slower growth of 
manufacturing sector in Punjab. Most importantly, 
geographical location, internal militant movements and 
lack of political will hampered the State not to develop the 
industrial base. On the other hand, mechanisation in 
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Figure 1. Trends of sectoral growth of Punjab

agricultural shrank out a large number of rural workers. 
Agriculture, which benefited from decontrol, remained 
heavily regulated, and dominated by the production of 
grains for the public distribution system. This was precise 
because the policies of the Punjab government remained 
ineffective. Fiscal policy of the state government was in 
disarray, and consequently, investment collapse has 
occurred. Economic governance institutions such as the 
State Planning Board in turn, also remained non-
functional (Gill, Singh, & Brar, 2010; Singh, 2015). 
Hence, it is crucial to examine the growth process of the 
manufacturing sector in the state. 

The perusal of Table 3 showed the number and 
growth of manufacturing industries in Punjab since 1990. 
The overall growth of manufacturing industries for the 
period in Punjab state was 0.02 per cent which was very 
low. Even negative growth was registered from 2010-11 
to 2011-12. However, the growth turned positive  after
2012-13.   low. But still, it was very However, if we 
disaggregated this growth rate by the size of the units, it 
has been found that the medium and large-scale industries 
grew   at a higher rate than the small units, but the
contribution  the of small units is higher in the total 
number of manufacturing units As these units in the state. 
also had a greater contribution in creating additional 
employment opportunities therefore, , the government 
should design a mechanism to increase the number of 
manufacturing  in general and small-scale industries, units
in particular, to achieve sustainable development goals 
with employment opportunities (Ahluwalia, Chaudhuri & 
Sidhu, 2006; Singh, & Ghuman, 2018). Besides,  the focus
on small scale industries had a  advantage as it uses greater
local inputs, created more employment opportunities and 
need less start-up capitals than other industries. 

The perusal of Table 4 revealed the district wise 
location of small-scale manufacturing working units in 
rural and urban areas  Punjab. The results revealed that of
the maximum number of small-scale industries were 
located in Ludhiana district (32737 in rural areas and 
11337 in urban areas)  followed by Jalandhar and ,
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Districts Small-Scale Medium and large scale

Rural Urban Total Rural and urban

Total No. Percent Total No. Percent Total No. Percent Total No. Percent

Amritsar 12597 7.9 4598 2.9 17195 10.8 25 5.6
Barnala 667 0.4 1225 0.8 1892 1.2 7 1.6
Bathinda 1943 1.2 2531 1.6 4474 2.8 17 3.8
Faridkot 1245 0.8 974 0.6 2219 1.4 2 0.4
Fategarh Sahib 1862 1.2 1579 1.0 3441 2.2 21 4.7
Ferozpur 848 0.5 1404 0.9 2252 1.4 6 1.3
Gurdaspur 3517 2.2 4223 2.7 7740 4.9 9 2.0
Hoshiarpur 2288 1.4 4282 2.7 6570 4.1 21 4.7
Jalandhar 12554 7.9 7741 4.9 20295 12.8 22 4.9
Kapurthala 2137 1.3 2284 1.4 4421 2.8 6 1.3
Ludhiana 32737 20.6 11337 7.1 44074 27.8 151 33.9
Mansa 781 0.5 1364 0.9 2145 1.4 -- --
Moga 1165 0.7 2396 1.5 3561 2.2 5 1.1
Mukatsar 1447 0.9 1626 1.0 3073 1.9 4 0.9
SBS (Nawan Shahar) 695 0.4 1676 1.1 2371 1.5 9 2.0
Patiala 4549 2.9 3830 2.4 8379 5.3 35 7.8
Roop Nagar 974 0.6 1937 1.2 2911 1.8 4 0.9
SASNagar 4054 2.6 3344 2.1 7398 4.7 66 14.8
Sangrur 6077 3.8 5226 3.3 11303 7.1 18 4.0
Taran Tarn 409 0.3 343 0.2 752 0.5 6 1.3
Fazilka 831 0.5 1358 0.9 2189 1.4 7 1.6
Pathankot -- 0.0 -- 0.0 -- 0.0 4 0.9
Total 93377 58.9 65278 41.1 158655 100.0 446 100.0

Table 4. District-wise location of small-scale manufacturing working units in rural and urban areas in Punjab as on 
2014-15

Source: Data Branch, Director of Industries, Punjab and Statistical Abstract of Punjab, various issues.

Table 3. Total number and growth of manufacturing industries in Punjab

Source: Data Branch, Director of Industries, Punjab and Statistical Abstract of Punjab, various issues.

Year Small scale Medium and large scale Total

Total number Annual
growth

Total number Annual
growth

Total number Annual
growth

1990-91 160368 -- 373 -- 160741 --

2000-01 200603 -- 629 -- 201232 --

2010-11 152583 -4.7 360 -1.9 152943 -4.7

2011-12 151977 -0.4 380 5.6 152357 -0.4

2012-13 154421 1.6 428 12.6 154849 1.6

2013-14 156518 1.4 445 4.0 156963 1.4

2014-15 158655 1.4 446 2.0 159101 1.4

2015-16 161400 1.7 465 2.4 161865 1.7

Compound Annual Growth Rate

1990-91 to 2000-01 2.26 5.36 2.27

2000-01 to 2010-11 -2.69 -5.42 -2.70

2010-11 to 2015-16 0.94 4.35 0.94

1990-91 to 2015-16 0.02 0.92 0.02
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Year Small scale Medium and large scale Total manufacturing sector

Production Employment Production Employment Production Employment

Total Growth Total Growth Total Growth Total Growth Total Growth Total Growth

1990-91 405.0 -- 668845 -- 716.4 -- 187311 -- 1121.4 -- 856156 --

2000-01 1832.50 -- 897642 -- 2657.7 -- 229626 -- 4490.2 -- 1127268 --

2010-11 5096.3 9.9 1002860 2.4 7228.4 21 210820 -5.9 12324.7 16 1213680 0.9

2011-12 5618.4 10.2 1033553 3.1 9239.3 28 238589 13.2 14857.7 21 1272142 4.8

2012-13 6297.1 12.1 1077616 4.3 7755.7 -16 240293 0.7 14052.8 -5 1317909 3.6

2013-14 7460.6 18.5 1112858 3.3 9113.0 18 243820 1.5 16573.7 18 1356678 2.9

2014-15 8463.0 13.4 1139126 2.4 8770.3 -4 246087 0.9 17233.4 4 1385213 2.1

2015-16 9300.0 9.9 1148000 0.8 9208.8 5 258391 5.0 18508.8 7 1406391 1.5

Compound Annual Growth Rate

1990-91 to
2000-01

16.29 2.98 14.0 2.05 14.88 2.78

2000-01 to
2010-11

10.76 1.11 10.52 -0.85 10.62 0.741

2010-11 to
2015-16

10.54 2.27 4.11 3.44 7.01 2.48

1990-91 to
2015-16

13.95 2.28 11.23 1.35 12.39 2.09

Table 5. Production and employment in small, medium and large-scale manufacturing of Punjab (Workers in units 
numbers and production in ₹Millions)

Source: Data Branch, Director of Industries, Punjab and Statistical Abstract of Punjab, various issues.

Amritsar ( 12555 ) and there were no units in about  each
Pathankot district due to border area. The excuse being 
that border area. Lahore had industry, but Amritsar and 
Pathankot lost all. This was the central question raised by 
Gill (2019), still needs an answer. In the case of medium 
and large manufacturing units, nearly one-third of 
working units Ludhiana district, and were located in the 
no such unit  in Mansa district which is has been found
always counted as a backward district of Punjab.

Production of the manufacturing sector of Punjab and 
employment created by this sector was elaborated in 
Table 5. The average production of the entire 
manufacturing sector from the period 1990 to 2015 grew 
at a rate of annum as compared to 2.09 per  12.39 per cent 
cent per annum for This clearly showed that employment. 
the in the manufacturing sector of the  employment growth 
state   indicating the lagged behind production growth,
trends of  growth in this sectorjobless  as this process led to 
a drastic decline in employment elasticity after economic 
reforms (Aggarwal, 2018). 

Besides,   growth of  the results also depicted that the
production, as well as employment in the state, was 
decelerating  growth  since 2011-12, but the of 
employment rate had always remained lower than of the 
production. The highest growth of production in the 
manufacturing sector was registered in 2011-12, and the 
lowest was registered in 2012-13. The reason for the low 
growth of in theproduction  manufacturing sector in 

2012-13 was change   incentive  to due to s in s
manufacturing industries reason being the change in the 
government of Punjab. It was observed that the growth 
rate of employment was continuously declining since 
2011-12 and  1.5 per cent in 2015-16. The decreased to
results also indicated that small scale showed better 
performance, both in terms of production growth and 
employment generation in Punjab. Indeed, Kumar, 
(2006) argued that the main factors behind the slow 
growth  value-added and output of in the manufacturing 
sector of Punjab during  could be  the post-reform period
found in the low level of capital formation and 
technological change. , either the production Thus
capacity did not pick up overtime or factors of production 
failed to reflect optimal output.

Table 6 describe  the district wise share of production d
and employment in small-scale manufacturing industries 
of Punjab. The maximum number of small-scale 
industries was located in Ludhiana district  , and also has 
the highest  in level of production and employment  urban 
as well as rural areas and same there were no small-scale 
industries in Pathankot,  terrorism (Table 4). due to
Among the , the level of  all 22 districts  lowest production 
and employment was registered in Taran Taran (less than 
one per cent), followed by Mansa, Fatehgarh Sahib, 
Ferozpur, Barnala, Mukatsar and Roop Nagar.  

Indeed, it seems that Punjab has shifted to 
consumption-based economy from production-based due 
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Districts Rural Urban Total

Production Employment Production Employment Production Employment

Total Percent Total Percent Total Percent Total Percent Total Percent Total Percent

Amritsar 28423.8 3.36 61294 5.38 16513.2 1.95 22508 1.98 44937.0 5.31 83802 7.4

Barnala 860.1 0.10 2272 0.20 4590.3 0.54 6206 0.54 5450.4 0.64 8478 0.7

Bathinda 9153.4 1.08 13584 1.19 5664.2 0.67 10868 0.95 14817.5 1.75 24452 2.1

Faridkot 1575.9 0.19 7144 0.63 2281.7 0.27 7024 0.62 3857.6 0.46 14168 1.2

Fategarh Sahib 19066.5 2.25 12993 1.14 29904.8 3.53 13285 1.17 48971.3 5.79 26278 2.3

Ferozpur 2570.5 0.30 3495 0.31 3409.5 0.40 3762 0.33 5980.0 0.71 7257 0.6

Gurdaspur 6410.1 0.76 32035 2.81 12814.2 1.51 24197 2.12 19224.3 2.27 56232 4.9

Hoshiarpur 2510.9 0.30 14963 1.31 2882.2 0.34 17311 1.52 5393.1 0.64 32274 2.8

Jalandhar 37931.5 4.48 123123 10.81 9302.8 1.10 31601 2.77 47234.3 5.58 154724 13.6

Kapurthala 4378.2 0.52 15701 1.38 4695.3 0.55 8926 0.78 9073.5 1.07 24627 2.2

Ludhiana 428948.9 50.69 376748 33.07 43722.1 5.17 79068 6.94 472671.0 55.85 455816 40.0

Mansa 3925.4 0.46 4990 0.44 3050.7 0.36 4825 0.42 6976.1 0.82 9815 0.9

Moga 2196.6 0.26 8525 0.75 7315.4 0.86 15957 1.40 9512.0 1.12 24482 2.1

Mukatsar 3243.1 0.38 7497 0.66 4645 .1 0.55 11979 1.05 7888.2 0.93 19476 1.7

Nawan Shahar 254.9 0.03 2443 0.21 1117.2 0.13 6403 0.56 1372.1 0.16 8846 0.8

Patiala 11372.2 1.34 22429 1.97 15445.5 1.83 26375 2.32 26817.6 3.17 48804 4.3

Roop Nagar 2752.4 0.33 7634 0.67 5035.4 0.59 5170 0.45 7787.8 0.92 12804 1.1

SAS Nagar 8130.3 0.96 36430 3.20 4068.5 0.48 13460 1.18 12198.8 1.44 49890 4.4

Sangrur 11311.0 1.34 31015 2.72 21560.9 2.55 28938 2.54 32871.8 3.88 59953 5.3

Taran Tarn 235.3 0.03 1160 0.10 965.2 0.11 1557 0.14 1200.4 0.14 2717 0.2

Fazilka 4143.2 0.49 5008 0.44 57925.0 6.84 9223 0.81 62068.2 7.33 14231 1.2

Pathankot -- -- -- -- -- --

Total 589394.0 69.64 790483 69.39 256909.2 30.36 348643 30.61 846303.2 100.00 1139126 100.0

Table 6. District-wise distribution of production and employment in small-scale manufacturing s in Punjab in unit
2014-15 

(Production in ₹ Millions and employment in numbers)

Source: Data Branch, Director of Industries, Punjab and Statistical Abstract of Punjab, various issues.

to deceleration of the Industrial sector of Punjab, where 
employment opportunities had declined at a considerable 
level. As discussed above, the first phase of economic 
reforms showed little positive results. However, the 
Vajpayee government's concessions to the hill states 
ensured that even small rice mills or other small units 
running in the state moved to Baddi and other Himachal 
Pradesh areas and remaining few industries shifted to 
Haryana due to pro-industry policy and National Capital 
Region (NCR) advantage. This caused distress among 
educated unemployed youth and forced them to migrate 
abroad. The sad tale of Punjab is now not only facing brain 
drain by migration but capital drain too. 
CONCLUSIONS

To sum up, it can be said that after the economic 
reforms of 1991, the structure of India and Punjab 
economy leapfrogged from primary sector of the 
economy to tertiary sector bypassing the secondary the 
sector of the economy. Indeed, the growth of 
manufacturing sector of Punjab was low despite its 

contribution  the growth of production  to as well as
employment in the state. Furthermore, the growth of 
production and employment showed declining trends 
since the 1990s, so there is a need to encourage 
investment in manufacturing sector of Punjab that the 
could lead to  growth of production and higher
employment opportunities to absorb the reserve army of 
the agricultural sector  the employment elasticity of  as
manufacturing sector is higher  other sectors. than
Therefore, there is a need to design a mechanism for 
encouraging investments and increase the number of 
large and medium manufacturing industries in general 
and small scale industries in particular to achieve the 
optimum level of employment opportunities to mitigate 
the  looming the state of Punjab.current crisis  In addition 
to this, emphasis on small scale industries should a policy 
be made because it has a  advantage over medium greater
and large scale  uses local inputs, creates more units, as it
employment opportunities and needs less start-up capital 
than .the latter
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ABSTRACT
To examine the current state of operations of E-Banking in Regional Rural Banks(RRBs) and to highlight the need for effective 
adoption of e-banking in RRBs as it could lead to transformation in rural credit the present study was undertaken. For this purpose, 
the study selected 5 RRBs out of the top 10 whose data was available in the public domain. The study adopted a content analysis 
method for analysing the statistics of e-banking indicators for 2010-11 to 2018-19 time period. The study also aimed to identify gaps 
on account of technological aspects in the rural credit. The data were complied from the annual reports of the RRBs. The results from 
the content analysis revealed that RRBs were having a poor framework and lack discipline in periodic and regular updating of the e-
banking statistics. The study emphasised from the policy option that e-banking must be used as an indicator of banks performance.
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INTRODUCTION
As technology and digitalisation have become 

elemental for almost every sector of the Indian economy, 
its application to rural credit assumes much greater 
importance. Rural credit or rural finance is essential for 
the development of both rural areas and the economy as a 
whole. It is because it aims to achieve the twin objective of 
priority sector lending and financial inclusion 
simultaneously. In India, Regional Rural Banks (RRBs) 
are the pioneer institutions which provide rural credit. 
Since the 1970s there are formal institutions present for 
rural credit like co-operatives and commercial bank 
branches, but studies have found that their presence has 
not impacted the use of informal credit sources in rural 
India even after branch expansions and diversification of 
credit (Adusei, 2013). RRBs banks are considered to be 
the major game changer through their coverage and 
operations in rural areas as rural credit needs differ from 
urban in the context of geography, work and socio-
economic life (Mehta, Sahni & Vij, 2017; Rao & 
Priyadarshani, 2013). 

The use of more advanced means of technology can 
undoubtedly enable the banks to achieve these desired 

results. It ultimately led to an increase in efficiency and 
profit levels (Das, 2019). One such initiative undertaken 
by the banks was the adoption of E-Banking services. 
Rapid technological advancements in banking made E-
banking as a major mode of channelling banking services 
(Mahdi & Mehrdad, 2010). It was a profitable venture for 
the banking industry as it increased their competitiveness 
and growth, and promoted innovation (Gupta, 2008; 
Latha & Shanmugam, 2015; Sharma & Paise, 2011; 
Trivedi & Patel, 2013). The recent mergers of many small 
branches of the various regional rural banks into a single 
and powerful unit necessitated the need for adopting e-
banking norms in the daily operations of these banks. 
Revamped RRBs through mergers indicated a 
progressive aspect of rural masses as loans disbursed 
increased over the period of time (Jariwala & Noronha, 
2014).

The RRBs felt the need for e-banking because they 
realised that through e-banking, they could increase their 
customer base and create awareness among rural masses 
about the advantages of e-banking. It could lead the 
banking facilities to reach even to those people who were 
unable to use them because of being located in the remote 
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areas as well. Studies supported the argument that digital 
banking or e-banking could have a significant impact on 
the functioning and profitability of the RRBs which could 
promote their significant growth and hence could 
generate better implications for rural banking as well 
(Sharma, 2012; Ehsan & Asghar, 2011; Shashikumar, 
Rangaswamy & Kiran, 2013). It was found that through 
training in IT, efficiency increased in banking operations 
and led to better utilisation of funds for rural banks 
(Nsiah, 2014; Prakash, 1996; Singh & Naik, 2017). 
Studies were also conducted in this area where it was 
found that e-banking could be more helpful in 
overcoming shortages of traditional banks as it could 
create broader coverage and improve bank's performance 
(Tiwari, Buse & Herstatt, 2006; Haq & Khan, 2013; 
Jayawardhena & Foley, 2000; Shah Hussain, Braganza & 
Morabito, 2007). It revealed the gap that most of the 
studies focussed on the advantages of technology in rural 
banking and the importance of RRBs in providing rural 
credit only. Hence, this area needs more exploration, 
which could enhance the nexus between the two and can 
result in better policy implications.

Thus, the present study is different from other studies 
in a way that it tried to trace the status of e-banking in the 
RRBs. In doing so, the study attempted to state that the 
adoption of proper e-banking norms by the RRBs can be 
linked to improvement in their performance. It was done 
by studying the data of e-banking indicators for each 
selected bank. The progress of e-banking could be 
identified as a success only if the statistics revealed so. 
Such a study in the context of Regional Rural Banks 
revealed the actual state of affairs of e-banking in these 
banks with regard to efficiency and discipline levels of e-
banking norms being followed. It also explored the 
linkage of RRBs with E-banking in India to fill the gaps 
on account of acknowledging the differences due to 
technological aspects of rural credit.
METHODOLOGY
Research Design 

As per the requirements of the study, the exploratory 
research design was selected wherein, non- probability 
random sampling was chosen as the method for 
undertaking the study. Purposive sampling technique was 
adopted (Bryman & Bell, 2011). It could lead to the 
creation of a hypothesis in a situation where no prior 
information was available. Hence, this sampling design 
was apt for the study because it rests on the premise of 
seeing the relationship of E-banking and RRBs and also, 
seeing their relevance and suggesting a pathway for using 
technology-based indicators for the evaluation of bank's 
performance. The study selected five banks out of top ten 
RRBs based on their publication of information for the 
time period selected and which were more representative 
out of these ten on E-banking indicators in their 
publications. 
Sources of Data 

The study was largely based on secondary sources of 

data. The main data sources include the publications made 
by the selected RRBs in the form of their annual reports. 
The time period of the study was 2010-11 to 2018-19. 
This period was selected because the available annual 
reports of most of the selected sample of banks were after 
or from 2010-11. The annual reports of each selected RRB 
were analysed, and different statistics related to e-banking 
indicators for the selected time period were examined. 
The selected indicators were RTGS, NEFT, ATM 
transactions, Mobile Banking and IMPS. These indicators 
were selected because they were considered to be the 
most important parameter of Core Banking Solutions 
(CBS).  The total number of Kisan Credit Cards (KCC) 
issued by the bank in each financial year were also 
compiled together for interpreting financial inclusion 
initiatives. It was done for analysing IT usage of RRB 
practices. These reports were also analysed to obtain  
information about the impact of e-banking on rural credit. 
Other data sources include the Department of Financial 
Services, Ministry of Commerce and RBI. 
Techniques of Data Analysis

Content analysis is used as a tool which contained the 
analysis of reports of various kinds and text of various 
formats like pictures, audio or video. This type of analysis 
revealed communication and information patterns of the 
document that could analyse whether the information was 
derived in a structured way. There was two types of 
content analysis viz. qualitative and quantitative content 
analysis. The quantitative content analysis takes into 
account the frequency counts and objective analysis of the 
frequencies and was deductive, whereas qualitative 
analysis, on the other hand, observed the pattern and 
interpretations and was inductive. The present study 
focussed on quantitative content analysis. It was done for 
analysing IT usage of RRB practices. It was hypothesised 
that the more the number of transactions taking place 
through the e-banking route, the better the bank's 
performance on e-banking channels. Nevertheless, to 
analyse the same, the banks must regularly publish it in 
their annual reports separately for all the transactions 
through different channels.
RESULTS AND DISCUSSION

Globally, the domain of studies in E-banking services 
offered the use of innovative models as well as techniques 
by the banks to assess the quality as well as accessibility 
and perceptions of customers to improve their 
performance and management. Content analysis as a 
flexible method was used widely in qualitative as well as 
quantitative research of E-banking. (Jun & Cai, 2001; 
Keisidou, Sarigiannidis, Maditinos & Thalassinos, 2013; 
Klaus & Maklan, 2013; Yee, Yeung & Cheng, 2010). 
However, in the Indian context, this domain was explored 
in a limited manner where there were very few studies 
tracing the banking environment using content analysis. 
The study was conducted to understand important 
dimensions of banking services through their portals and 
assessing their quality (Halvadia & Halvadia, 2018). A 
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similar study was conducted to assess the advancement of 
technology of one public sector bank and one private 
sector bank in India where the content analysis of online 
portals revealed that they possess different features and 
there was a need for including some new ones for 
improving their quality (Singh & Kaur, 2012).

In the Indian context, researches related to E-banking 
were mostly found to have urban bias where it covered the 
assessments of commercial and private banks only. Rural 
banks and E-banking practices were mostly left out from 
innovative research domain of assessing their quality and 
management. Studies support this fact that there was a 
need for more exploration on impacts of these services 
based on demography as well (Garg, Rahman & Qureshi, 
2014; Keisidou, Sarigiannidis, Maditinos & Thalassinos, 
2013; Patsiotis, Hughes & Webber, 2012). It could lead 
banks to formulate better strategies with their scale of 
operations as well as management. The present study 
reflected the situation of E-banking services among 
RRBs, which could be an initial step in expanding the 
scope of research in this area. Content analysis as a 
methodology sufficed the issue under concern and 
presented a scenario of RRBs with respect to E-banking 
initiatives in a better way which was not addressed by 
studies discussed above with the use of this methodology. 
It investigated sample bank's reports to understand the 
link of RRBs with E-banking as well as suggested some 
policy options on the part of using E-banking indicators as 
a parameter in evaluating the bank's performance. It could 
provide some new options or framework for efficient 
maintaining of records by them and pressed the need for it 
in the current scenario. It could suggest a newer 
framework where there would be better digital banking 
evaluation strategies can be developed by RRBs, which 
could add to their economic contribution. 

The results are divided into two sections wherein 
section (A) dealt with case profiling of the sample banks to 
represent the better picture of these RRBs and section (B) 
showed the results derived out of the content analysis of E-
banking indicators for the sample where the study assessed 
that how much they were reflective in the reports of these 
banks. The present study had some limitations, as well. 
Firstly, a limited number of banks were picked up. 
Secondly, there was lack of data on the part of the banks, 
and it justified the premises that there existed a policy lag 
on the part of Regional Rural Banks (RRBs) that did not 
emphasise on e-banking services statistics while 
estimating their performance. Thirdly, region-wise 
classification in the area of operations by RRBs with 
regard to the amount and value of transactions which take 
place through IT channel was missing. Thus, the study 
revealed this lack of data by creating a link between e-
banking practices of the bank and the financial inclusion 
tool as there were no complete records which showed the 
overall strong e-banking performance figures of the RRBs. 
Case Profiling of the Sample Banks

The data analysed considers five regional rural banks 

(RRBs) from the list of top 10 regional rural banks. Those 
banks were selected from the top 10 RRBs whose most of 
the annual reports for several years were accessible on the 
website of the respective banks. Following was the brief 
profile of the selected sample of Regional Rural 
Banks(RRBs) which discusses their formation and their 
current situation.
Andhra Pradesh Grameena Vikas Bank (APGVB)

The APGVB Bank was formed on 31  March 2006 st

after the amalgamation of five banks in Andhra Pradesh 
district namely, Sri Visakha Grameena Bank, Nagarjuna 
Grameena Bank, Sangameswara Grameena Bank, 
Manjira Grameena Bank and Kakathiya Grameena Bank. 
This amalgamation had the motive of participating more 
energetically to develop and uplift the rural farm and non-
farm sector with an emphasis on the deprived rural 
population of Andhra Pradesh. The Bank was sponsored 
by State Bank of India (SBI) and operated in eight districts 
of Andhra Pradesh. It had headquarters in Warangal and 
has 775 branches. As per annual report, 2018-19 of the 
bank, its entire business reached at 32,714 crore and net 
profit level were 112. 04 crores with total reserves of the 
bank amounting to 2287 crore from 2162 crore in 2016-
17. 

The perusal of Table 1 showed the NEFT, and RTGS 
(both inward and outward) transactions of APGVB bank 
and Table 2 exhibited the number and the value of ATM 
transactions and the number and amount of IMPS and 
POS transaction for the year 2015-16 and 2016-17 
respectively.
Arunachal Pradesh Rural Bank (APRB)

The APRB is a Scheduled bank which was 
established on 30  November 1983 under the Regional th

Rural Banks Act, 1976. SBI was the sponsor, and it 
operated in entire Arunachal Pradesh. According to 2017-
18 annual report of the bank, there were 58 branches of the 
bank. The deposits of the bank increased by 12.16 per cent 
in 2017-18 and share capital stood at 5631 lakh and total 
advances of the bank stood at 85.68 crores in 2017-18. 
Assam Gramin Vikash Bank (AGVP)

It was launched on 12  January 2006 and formed after th

the amalgamation of four banks viz. Pragjyotish Ganolia 
Bank, Lakshmi Ganolia Bank, Cachar Gramin Bank and 

Type of 
transaction

No. of 
transactions 

(inward)

Amount
( crores)

No. of 
transactions 
(outward)

Amount
( crores)

2015-16

NEFT 47,01,219 2667.46 2,87,918 1396.31

RTGS 7816 1137.86 7627 966.64

2016-17

NEFT 65,69,064 4686.13 6,29,086 2942.66

RTGS 11,534 944.00 13,047 1251.60

Table 1. NEFT and RTGS transactions 

Source: Annual report of the bank.
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Year Type of 
transactions

No. of 
transaction

Amount 
( crores)

ATM Transactions

2015-16 ATM-ISSUER 2736866 536. 53

ATM-ACQUIRER 10687 2.00

2016-17 ATM-ISSUER 40,59,575 750.62

ATM- ACQUIRER 65,616 10.27

IMPS and POS transaction

2015-16 IMPS 570 1.02

POS 55409 65.89

2016-17 IMPS 140972 10.09

POS 728617 96.43

Table 2. ATM and IMPS and POS transactions of 
APGVB Bank

Source: Andhra Pradesh Gramin Vikas Bank.

Year Number of transactions Amount ( crores)

2016-17 1928991 492

2017-18 2148712 632

Table 3. ATM/POS/ECOM transactions of the AGVP 
Bank

Source: Assam Gramin Vikas Bank.

Category of e-banking channel Amount ( crores)

ATM transactions 326.89
Mobile banking 11.08
IMPS 62.55

Table 4. E-Banking transaction of BGGB Bank

Source: Baroda Gujrat Gramin Bank.

Category of e-banking channel Amount (  Lakhs)

Debit card transactions 37.97

NEFT/RTGS 51.95

IMPS 16.87

Mobile ankingb 31.33

Table 5. E-banking transactions of BUPGB Bank

Source: Baroda UP Gramin Bank.

Year APGVB APRB AGVB BGGB BUPGB

2010-11 580846 * 62309 NA NA

2011-12 573111 * 101587 NA NA

2012-13 40480 * 75261 NA NA

2013-14 72315 * 65602 NA NA

2014-15 92411 * 586242 NA NA

2015-16 650989 * 46343 NA 113774

2016-17 704471 * 45520 NA NA

2017-18 650780 * 107591 NA 74195

2018-19 590262 * 10332 174602 NA

Table 6. Number of KCC issued by the RRBs

Source: Annual report of the sample banks *No figure for KCC. ; 
NA=  Bank annual report is unavailable.

Subansiri Gaonila Bank sponsored by United Bank of 
India. The objective was to provide better customer 
service, gain the advantage of large economies of scale by 
increased area of operation and to provide diverse 
banking opportunities. The bank was headquartered in 
Guwahati and operates in 30 districts of Assam. 
According to 2018-19 annual report of the bank, the total 
business of the bank stood at 12903.47 crores in 2018-19, 
and the total business registered a growth of 3.87 per cent 
over 2017-18. This resulted in the growth of various e-
banking transactions of AGVP bank for the year 2016-17 
and 2017-18 respectively are presented in Table 3.
Baroda Gujrat Gramin Bank  (BGGB)

The BGGB was set up in 2005 after the merger of five 
banks viz. Panchmahal Vadodara Gramin Bank, Surat 
Bharuch Gramin Bank and Valsad Dang Gramin Bank. 
The bank was sponsored by Bank of Baroda and was 
headquartered in Bharuch. Based on thed annual report 
2018-19 of the bank, its total deposits increased to 386 
lakhs and registered the growth of 93 per cent and the net 
profit also increased by 7.43 percent since 2017-18. Table 
4 exhibited the amount of the transactions made by the 
BGGB bank in 2018-19 through various e-banking 
channels.
Baroda UP Gramin Bank(BUPGB)

On 23  February 2006, Government of India decided rd

to merge the seven RRBs of Eastern Uttar Pradesh namely 
Allahabad Kshetriya Gramin Bank, Sultanpur Kshetriya 
Gramin Bank, Faizabad Kshetriya Gramin Bank, 
Pratapgarh Kshetriya Gramin Bank, Kanpur Kshetriya 
Gramin Bank, Raebareli Kshetriya Gramin Bank, 
Fatehpur Kshetriya Gramin Bank and two RRBs of 
Western Uttar Pradesh namely Shajahanpur Kshetriya 
Gramin Bank and Bareily Kshetriya Gramin Bank. This 
merger created two big RRBs namely Baroda Eastern 
Uttar Pradesh Gramin Bank and Baroda Western Uttar 
Pradesh Gramin Bank. On 31  March 2008, these two st

banks were amalgamated by the government, which led to 
the formation of Baroda UP Gramin Bank. It was 
headquartered in Raebareli and is sponsored by Bank of 
Baroda. The goal was to increase its profitability through 
less NPAs and double the flow of credit to agriculture.

 The perusal of Table 5 showed the amount of !
transactions made by the BGGB bank in 2017-18 through 
various e-banking channels. Table 6 contained the 
number of Kisan Credit Cards (KCC) issued by the 
selected RRBs which pointed out their contribution in 
financial inclusion.
Content Analysis and Results

For representing the scenario of RRBs with respect to 
E-banking study attempted to trace the progress using 
content analysis. The analysis of each RRB with respect 
to e-banking services and the content analysis undertaken 
are presented in Table 7-11.

The study estimated the data for five variables where 
the results of the analysis indicated that the RRBs had 
very poor statistical approach towards e-Banking norms. 
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These banks did not reveal data regarding their 
transactions through e-Banking methods which made it 
difficult to trace their progress in E-banking initiatives. 
However smooth and quick they may be in these 
transactions unless they were not brought to the public 
domain, it becomes difficult for the bankers and investors 
to take an interest in these banks. 

The study witnessed that Andhra Pradesh Grameena 
Vikas Bank was the best performer bank when it comes to 
e-banking statistics. The Bank regularly publishes its 
annual report and gave a detailed review of its 
transactions through e-banking portal. Baroda UP Gramin 
Bank was found to be late in its approach as it has made 
the figures public in only one year (2017-18) and most of 
its reports from 2010-11 to 2014-15 were not available, 
and the other accessible annual reports don't had an exact 
numerical figure to show the progress in e-banking. 
Similarly, Baroda Gujrat Gramin Bank also had only one 
report available for the year 2018-19. These both banks 
showed the status of issue of KCC cards only once or 
twice in their several annual reports. Arunachal Pradesh 
Rural Bank was found to be the most inefficient RRB in 
revealing the e-banking transactions. There were no 
figures given even regarding the issue of KCC cards. It 
either had an unavailable report or no mention about the 
transactions through e-banking. Assam Gramin Vikash 
Bank also does not represent the accurate picture of e-
banking on the part of RRBs. Apart from this, it was also 
seen while analyzing the annual report of the banks that 
although the banks had most of the tools of e-banking 
channels, they were adopted quite late. For instance, 
Arunachal Pradesh Rural Bank that RTGS became 
functional by the year 2013-14 only. Similarly, (Direct 
Benefit Transfer) DBT came into operation by 2014-15 
only.

The issuing of KCC cards thus was a significant step 
taken by RRBs to improve the economic condition of 
rural people. Thus, the study pointed the fact that 
Regional Rural Banks still had a lot to do in order to 
survive in the rapidly changing banking environment. 
Though all of them were having IT enabled e-Banking 
services to cater to their customers, but until they release 
the figures for the transactions, a question can be posted 
on their performance. It makes one sceptical of their 
actual performance which could significantly dent the 
confidence of investors. A major reason behind the 
unavailability of data could be attributed to the fact that 
most of these RRBs were formed after the amalgamation 
of other regional rural banks. It led to the poor collection 
of the data as the transfer of data to parent RRB involves 
huge cost and time. Nevertheless, this needs to be done if 
the RRBs aim to survive in the long run in the banking 
environment.
CONCLUSIONS 

 Digitalisation has become part of RRBs now since 
their merger with the commercial, public sector as well as 
private banks as they are developing on the lines of these 

Year NEFT RTGS Mobile 
banking

ATM IMPS

2010-11 X X X X X
2011-12 X X X X X
2012-13 X X X X X
2013-14 X X X X X
2014-15 X X X X X
2015-16 Y Y X Y X
2016-17 Y Y X Y X
2017-18 X X X X X
2018-19 X X X X X

Table 7. E-Banking channels analysis of APGVB

Source: Andhra Pradesh Gramin Vikas Bank.
X = No figure mentioned in that corresponding year annual report for the 
e-banking transactions.
Y = There is a figure mentioned in that corresponding year annual report 
for the e-banking transactions.
NA = No annual report available of the bank for that corresponding year.

Year NEFT RTGS Mobile 
banking

ATM IMPS

2010-11 NA NA NA NA NA
2011-12 NA NA NA NA NA
2012-13 NA NA NA NA NA
2013-14 X X X X X
2014-15 X X X X X
2015-16 X X X X X
2016-17 X X X X X
2017-18 X X X X X
2018-19 NA NA NA NA NA

Table 8. E-Banking channels analysis of APRB

Source: Arunachal Pradesh Rural Bank.
X=   It means that there is no figure mentioned in that corresponding year 
annual report for the e-banking transactions.
NA= It means there is no annual report available of the bank for that 
corresponding year.

Year NEFT RTGS Mobile 
banking

ATM IMPS

2010-11 X X X X X
2011-12 X X X X X
2012-13 X X X X X
2013-14 X X X X X
2014-15 X X X X X
2015-16 X X X X X
2016-17 X X X X X
2017-18 X X X X X
2018-19 X X X X X

Table 9. E-Banking channels analysis of AGVB

Source: Assam Gramin Vikas Bank.
report for the e-banking transactions.
X = No figure mentioned in that corresponding year annual report for the 
e-banking transactions.
Y = There is a figure mentioned in that corresponding year annual report 
for the e-banking transactions.
NA = No annual report available of the bank for that corresponding year.
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banks. However, rural areas pose their limitations like 
infrastructure and financial literacy on the demand side 
and operational issues of management and administration 
on the supply side. The findings revealed that numbers of 
KCC holders are continually increasing, but its usage to 
diversified purposes did not get captured. Content 
analysis showed that their E-banking statistics were 
inadequate to capture their actual progress. The sample 
RRBs were among the top five in the functioning, and 
lagged on regular information generation for access and 
installation of E-banking services over the years. It 
created asymmetric information of their performance and 
mere installing these services would represent only a 
partial picture. It proved a big data lag that when statistics 
were not generated for the accession of these services by 
rural masses, it did not showed a true fulfilment of the goal 
of digitisation and inclusion. So, policy options can be 
made that technology access and their parameters should 

Year NEFT RTGS Mobile 
banking

ATM IMPS

2010-11 NA NA NA NA NA
2011-12 NA NA NA NA NA
2012-13 NA NA NA NA NA
2013-14 NA NA NA NA NA
2014-15 NA NA NA NA NA
2015-16 NA NA NA NA NA
2016-17 NA NA NA NA NA
2017-18 NA NA NA NA NA
2018-19 X X Y Y Y

Table 10. E-banking channel analysis of BGGB

Source: Baroda Gujarat Gramin Bank.
X = No figure mentioned in that corresponding year annual report for the 
e-banking transactions.
Y = There is a figure mentioned in that corresponding year annual report 
for the e-banking transactions.
NA = No annual report available of the bank for that corresponding year.

Year NEFT RTGS Mobile 
banking

ATM IMPS

2010-11 NA NA NA NA NA
2011-12 NA NA NA NA NA
2012-13 NA NA NA NA NA
2013-14 NA NA NA NA NA
2014-15 NA NA NA NA NA
2015-16 X X X X X
2016-17 X X X X X
2017-18 Y Y Y Y Y
2018-19 X X X X X

Table 11. E-banking channel analysis of BUPGB

Source: Baroda UP Gramin Bank.
X = No figure mentioned in that corresponding year annual report for the 
e-banking transactions.
Y = There is a figure mentioned in that corresponding year annual report 
for the e-banking transactions.
NA = No annual report available of the bank for that corresponding year.

be undertaken as an indicator for banks performance 
evaluation and there is need for more diversified 
strategies for making RRBs digitally viable in the current 
banking environment. The study identified these gaps and 
brought out the need for proper reporting and collection of 
data with particular reference to RRBs. It contributed to 
rural credit literature and left a whole array of further 
discussions in this area.
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ABSTRACT
Livestock trading in nearby haats is a primitive practice. Five major tribal livestock Haats were purposively selected in Dahod district 
of Gujarat. Total of four hundred respondents was interviewed. Age was the prime criterion during the identification of livestock. 
Immediate cash need was the main factor for livestock producers to sell the livestock in Haats. Both livestock buyers and sellers were 
coming to Haat majorly by walking. Approximately 13 lakhs revenues were collected in tribal Haats. Poor availability of feed and 
fodder followed by sparse seating arrangement was found as the deterrent for the sellers to trade the livestock.

Keywords
Buying and selling criteria, livestock trading, mode of transportation, settlement price, tribal Haats. 
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INTRODUCTION
India is culturally diversified, filled with a rich 

heritage, the demographically dispersed country where 
livestock is integrated with the livelihood of its caretaker 
from time immemorial. The vast pool of animal resources 
and growing consumption patterns for milk, meat, egg 
make the livestock sector lively, vibrating, and focus for 
its stakeholders. In India, per capita availability of milk is 
394gm/day, but variation is quite high among states 
(NDDB, 2017) and within rural (116.38 gm/day) and 
urban (187.14 gm/day). Punjab has a higher side of milk 
consumption than Odisha and Bihar. It creates scope and 
necessity of trading of livestock from one region to 
another. Though different programmes in connection to 
feeding and breeding of animals improve the milk 
production status in the herd yet efficient trading practices 
of livestock is very much essential for creating value in 
the system. Continuous decrease of landholding capacity 
among farmers (Pandey & Tiwari, 2010), less suicide in 
livestock rearing households, scaling up demand for milk 
and meat products in India mainly, and successful 
cooperative models generate reliability on livestock 
rearing over other forms of subsistence in livelihood 
generation. The tragedy is that the demand for livestock 
products is heavily moderated due to socio-economic 
factors as human health concerns and changing socio-

economic value (Thornton 2010). It is observed from 
different sources that developed countries are combating 
against unfavourable promotion for milk consumption 
(European market), increase in vegans communities 
(USA), high lactose intolerance among customers 
(China) make our market more alluring for overall 
countries, mainly oceanic countries. That is why we need 
to be more productive, cost-effective and price centric. 
Livestock trading will be one of the solutions in this 
direction in the coming future. It is observed that scaling 
up production and agribusiness in livestock is possible 
due to effective and efficient trading. However, long-
distance transport of the livestock increases high transport 
overhead cost, and lousy weather push livestock trade in 
nearby rural markets (Haat) at a significant proportion 
(Ali &Neka, 2012). Countervailing these problems and 
probabilities, the Government of India proposed an 
innovative policy in 2016 as e-pashuhaat, a platform for 
many stakeholders. Still, animal trading in haat and e-
pashuhaat is trying to generate its impact on livestock 
trading environment is concerned.

The traditional system of livestock trading through 
haat has its traceable history. Producers approach that 
system without breaking the moment of inertia. At a 
single place, producers sell their animals and generate 
liquidity for fulfilling their necessities. They have their 
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self-managed transport systems that reduce the per-unit 
cost of transport of animals. Livestock marketing through 
haat system is so much efficient that within 3 to 4 hours 
can conclude the business worth of 20 to 30 lakhs. 
Immediate cash need, dry and wet season influence of 
animals, expected demand before any cultural period, 
animal poor health status is some of the pushing factors 
that drive animal rearers to sell their animals in the nearby 
local market or haat (Bekure & Tilahun, 1983). Still 
marketing in the traditional haat system cannot be routed 
out some of the deformities and deficiency. Haat is a 
major spot for disease spread, promotes low-quality 
animals, poor documentation of buying and selling and 
improper seating arrangements including inadequate 
availability of feed and water put a question mark about 
this traditional marketing system (The Goat Trust, 2020). 
Haats are integrated with tribal people livelihood as later 
due to its poor economic condition could not afford 
permanent structures like shops/shades/shelters and are 
forced to set up their stall in an open place. 

According to Kumar (2007), animals sold are rated 
according to age, colour, place of origin, breed, body 
condition, weight, skin condition, height, tail type/horn 
type and the price is determined entirely arbitrary method 
according to the experience of traders through bargaining 
and counter bargaining process (Kumar, 2007). Haat is 
established either one time or two times in a week, and 
respective panchayat decides its tax structure, market 
behaviour, and way of business. Uttar Pradesh state has 
maximum haat may be due to the highest number of 
villages. 

Gujarat is a state of India that embodies thirty-three 
districts, and out of thirty-three districts, eleven districts; 
named Panchmahal-Godhra, Chhotaudepur, Bharuch, 
Valsad, Navsari, Dang, Surat, Tapi, Narmada, 
Sabarkantha, and Dahod are recognized as tribally based 
where haats have been commencing from time memorial. 
In this way, a total of 182 local haats are commenced in 
different days of a week (Haats in Tribal Areas of Gujarat, 
2019). Dahod districts of Gujaratwere purposively 
selected in this study due to its specific location in the 
geography of Gujarat, where two states like Madhya 
Pradesh and Rajasthan are connected with its boundaries. 
The location of this district impacts its culture, and 
livestock trading in haat were taken place for a long time 
immemorial (MSME, 2016).  

Dahod district of Gujarat was initially known as 
Dohad as it is placed in between two states of Madhya 
Pradesh and Rajasthan. Dahod is the eastern gateway of 
Gujarat and carved out of Panchmahal district on 2, 
October 1997. District Dahod is located 20.30 to 23.30 
degree latitude and 73.15 to 74.30 longitudes in the north 
and located on the northern side of the State with an area 
of 3712 sq km that surrounded by Godhra district and 
Rajasthan and Madhya Pradesh State (MSME, 2016). 
Dahod district comprised of 7 talukas viz. Dahod, 
Fatepur, Zalod, Limkheda, Devgadh Bariya, Garbada, 

and Dhanpur. Total of fourteen haats organised on 
different days of the week are highlighting in Table 1. 
Haats connected both buyer and seller at one place. The 
different haats of Dahod districts are also known for 
livestock trading, an interface where livestock connects 
with the livelihood of tribal.

Currently, most of the livestock markets are open 
markets selling both milch animals and animals for 
slaughter. The idea behind the new rules in Gujarat is to 
ensure that only healthy animals are traded for 
agricultural purpose. In contrast, animals for slaughter 
must be sourced directly from farms to ensure traceability, 
said NG Jayasimha, MD, HIS India, and former member, 
legal sub-committee, Animal Welfare Board of India. The 
statements commensurate with Kaira District 
Cooperative Milk Producers' Union (Amul Dairy) 
Chairman Ramsinh Parmar commented that farmers in 
Gujarat followed a tradition of not selling cows for 
slaughter at cattle fair (Vora, 2017). Some studies 
reported that rural families usually reared cows for years 
and sold them off when a family exigency demands 
additional funds. In some cases, old animals that cannot 
work in the fields were also brought to haat. People also 
buy cows for different reasons, including ploughing 
fields, milk or slaughterhouses (Duttagupta, 2019).

Looking all the facts and figures in connection to 
haat, livestock trading practices, and tribal involvements 
in haat for buying and selling of livestock, few problems 
were set up in which operational procedure during trading 
of livestock, identifying different factors in livestock 
trading, factors for buyers for purchasing livestock and 
sellers for selling the livestock in haat were planned, 
carried out and executed in this study.
METHODOLOGY

Four hundred respondents, including two hundred 

Taluka Haat Day

Dahod Dahod Wednesday

Kharedi Monday

Himala Thursday

Katwara Friday

Limkheda Limkheda Sunday

Devgadhbaria Devgadhbaria Friday

Jhalod Jhalod Monday

Limbdi Tuesday

Sanjeli Friday

Garbada Garbada Sunday

Jesawada Friday

Fatepura Fatepura Saturday

Sukhsara Thursday

Dhanpur Dhanpur Tuesday

Table 1. Taluka and day-wise haat at a different place in 
Dahod district
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Demographic variables Sellers Buyers

 Gender Male 61.0 63.5

Female 39.0 36.5

Social group Scheduled tribe 60.0 66.0

Scheduled caste 40.0 34.0

Ration card BPL 77.5 67.5

APL 22.5 32.5

 Family Nuclear 27.5 11.0

Joint 72.5 89.0

 House Pacca 18.5 23.0

Semi Pacca 62.0 68.5

Kaccha 19.5 8.5

Table 3. Demographic profiles of buyers and sellers in 
Tribal livestock  haat

(Percent)

each of buyers and sellers, were conveniently selected. 
Five tribal livestock haats named; Dahod, Jhalod, 
Dhanpur, Garbhada, and Limkheda were purposively 
selected according to the proximity from the main centre 
of district, Dahod and to increase the concentration of 
livestock in these haats during these days after 
discussions with local opinion leaders. Livestock that was 
traded abundantly/maximum on the particular haats were 
also selected purposively. Data collections were carried 
out in December 2019. The distribution of samples are 
presented in Table 2.

Data were collected through structured schedules and 
analyzed through tabulation, frequency, and percentages. 
The study was carried out in December 2019.
RESULTS AND DISCUSSION

Dahod district of Gujarat is a tribal-based, having a 
population of 1,53,6000 with a substantial 43,000 
Scheduled tribe population (MSME, 2016). In the study, 
60 percent of respondent sellers were scheduled tribes in 
comparison to 66 percent of buyers who were scheduled 
tribes (Table 3). All the sellers and buyers in haat were 
dominated by male respondents, joint family-based, 
living below poverty line (BPL) landmarks and semi 
pucca house construction. It showed their demographic 
profiles that may connected livestock with their 
livelihood.

Haat is a place where buyers and sellers interface 
takes place. Gravity with integrity in livestock haats is 
very much intense. Here in Dahod district also, livestock 
sellers and buyers were coming from a long distance to 
trade their livestock. For that sake, they were usually 
depending on different types of conveyance, such as 
truck, jumbo auto, cycle, scooters/bike or merely walking 
with their livestock. Both buyers and sellers were used to 
walking with their livestock. Moving of livestock through 
different modes of transportation was very much area 
specific. The movement both at buyers and sellers were 
dominated through the walk that reflects the accessibility 
of respondents and position of haats in the particular area 
(Table 4 and 5). Studies reported that the road was the 
primary determinant in livestock marketing and 
networking of road improved the status in this direction 
(Addis, 2017). This showed the dependency of livestock 

Particulars Dahod Jhalod Dhanpur Garbhada Limkheda

Seller Buyer Seller Buyer Seller Buyer Seller Buyer Seller Buyer

Cow 8 8 8 8 8 8 8 8 8 8

Buffalo 8 8 8 8 8 8 8 8 8 8

Bullock 8 8 8 8 8 8 8 8 8 8

Goat 8 8 8 8 8 8 8 8 8 8

Poultry 8 8 8 8 8 8 8 8 8 8

Total 40 40 40 40 40 40 40 40 40 40

Table 2. Livestock selected and traded in different Haats on different days of the week
(Number)

through different modes of transportation in the study 
area.

Truck positioned itself as another mode of the 
suitability of conveyance after walking (Table 5). The 
cycle was accepted as a mode of transportation for the 
poultry. Truck and Jumbo Auto were suitable for the large 
animals whereas Cycle and Scooter were suitable for goat 
and poultry. Cow buyers did not depend on walking mode 
after purchasing animals, but sellers primarily depended 
on walking for bringing their cow to haat. It may be the 
concerned approach of buyers over sellers for the animals 
(cow) as she was going to be reared after that or may be 
due to the locational position of both the parties. 

Trading practices of livestock in haat commenced in 
the morning hours as observed. The sellers were coming 
with their livestock, and buyers were separated from haat 
after complete trading was completed. Panchayat charged 
the local taxes both from livestock sellers and buyers 
(Figure 1). It was observed that the panchayat charged 2 
as a tax on poultry and other than poultry; tax was 5 from 
livestock sellers. At the same time, 10 and 25 as the tax 
on poultry and other than poultry, respectively from 
livestock buyers were taken. Different Haats were taken 
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Particulars Mode of transport

Truck Jumbo auto Cycle Scooter or bike Walking

Species Buffalo 27.5 7.5 0.0 0.0 65.0

Bullock 7.5 12.5 0.0 0.0 80.0

Cow 77.5 22.5 0.0 0.0 0.0

Goat 52.5 5.0 0.0 10.0 32.5

Poultry 17.5 0.0 20.0 15.0 47.5

Total 36.5 9.5 4.0 5.0 45.0

Table 5. Livestock buyers with their mode of transportation in percentage

Haat Day of operation 
Dahod Wednesday  
Jhalod Monday 
Dhanpur Tuesday 
Garbhada Sunday 
Limkheda Sunday 
 

Tax structure for a shop/retailer per day 
2 for the seller of poultry 
5 for livestock for the seller 
10 for the buyer of poultry 
25 for livestock 

 

Sellers with their 
livestock 

Buyers with their livestock 

Panchayat take the 
taxes from both buyers 

and sellers 

Tribal 
HAATS  

(Place for 
buying and 
selling of 
livestock)  

Sellers with livestock 

Buyers with livestock 

Figure 1. Operational procedure in livestock Haats

Particulars Mode of transport

Truck Jumbo auto Cycle Scooter or bike Walking

Species Buffalo 72.5 0.0 0.0 0.0 27.5

Bullock 12.5 0.0 0.0 0.0 87.5

Cow 0.0 20.0 0.0 0.0 80.0

Goat 27.5 10.0 12.5 27.5 22.5

Poultry 20.0 0.0 25.0 0.0 55.0

Total 26.5 6.0 7.5 5.5 54.5

Table 4. Livestock sellers with their mode of transportation in percentage

place on different days (Figure 1).
During bargaining practices in haat, one price was 

called by livestock sellers (maximum price), and one 
price was called by livestock buyers (minimum price). 
After that, the bargaining process was on, and one price 
was settled between both the parties called a settlement 
price. The complete pricing system is presented in 
represented in Table 6. It was observed that the bargain 
price difference was highest in cow, and no bargain was 

observed in bullock. Bullock was meant for ploughing in 
the particular area despite tractorisation and may be an 
efficient opportunity cost involved in it.

Livestock in different tribal Haats, presence of 
livestock owners and buyers make it a hub of the 
congregation (Table 7) that Dahod Haat was bigger ( 35 ≈
percent) in comparison to other haats in the specific area. 
In the different Haats, male (78 percent) participated more 
in comparison to females (18 percent) and children (4 
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percent) and poultry (89 percent) had a significant share in 
the livestock basket in the particular area. Itmay be an 
integrated livelihood approach of tribal people with 
poultry, and male participation may be higher due to poor 
accessibility of different haats from their locality.

Livestock Haats are the best place where trading of 
animals is taken place with a substantial amount of 
transactions. The revenue generated per day in different 
haats was quite a good one (Table 8). Based on Table 6 and 
7, when per day revenue was calculated, it came out be 
about 13, 00,884 per Haat.

Livestock was scrutinized very keenly in the study 
area. Irrespective of the species, age of the livestock was 
considered as the main parameter during the trading 
process. It was observed that the livestock buyers 
routinely checked the mandibles and teeth for 

 Livestock Maximum price Minimum price Settlement price Bargain price difference

Cow 18850.00 16700.00 17700.00 1150.00

Buffalo 25500.00 23733.33 24733.33 766.70

Bullock 26400.00 25400.00 26400.00 0.00

Goat 3187.50 2930.00 3030.00 157.50

Poultry 680.00 620.00 630.00 50.00

Table 6. Trading of livestock in different price structure in Haat
( )₹

Particulars Dahod Jhalod Dhanpur Garbhada Limkheda Total

Male 3000 2000 1100 1200 1000 8300

Female 1000 200 200 300 200 1900

Children 200 50 50 100 50 450

Cow 15 5 6 10 5 41

Buffalo 10 6 5 10 6 37

Bullock 25 20 10 20 10 85

Goat 60 30 40 50 40 220

Poultry 700 600 600 700 500 3100

Total 5010 2911 2011 2390 1811 14133

Table 7. Daily congregation of people and livestock in a day in different Haats
(Number)

Particulars Cow Buffalo Bullock Goat Poultry

Total (Number) 41 37 85 220 3100

Unit settlement price/animal 17,700 24,733 26,400 3,030 630

Revenue collected per day in different species ( )₹ 7,25,700 9,15,121 22,44,000 6,66,600 19,53,000

Revenue collected per day per Haat in different 
species ( )₹

1,45,140 1,83,024 4,48,800 1,33,320 3,90,600

Total revenue collected per day in all the Haats ( )₹ 65,04,421 Total revenue collected per 
day per Haatin different 

species ( )₹

13,00,884

Table 8. Revenue generated in total in a particular date due to trading of livestock

understanding the age of the livestock. After that skin 
condition of the livestock, their height and weight were 
considered during the trading process. Colour and breed 
of the species had no significance in the buying practices 
(Table 9). Somehow, the tail of the livestock and place of 
origin of livestock had very little significance in decision 
during purchase.

Poultry was judged differently, unlike other 
livestock. Colour and age of poultry had no impact in 
buying decision process (Table 10). The weight of poultry 
was considered as the main criterion for the selection 
process. After that, skin condition and breed of the poultry 
were considered. Sometimes Kadaknath, Aseel like breed 
were searched and purchased.

The sellers coming to haat with their livestock had 
many needs and wants (Table 11). Cash needs of the 
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Species Age Colour Place of 
origin

Breed Body 
condition

Weight Skin 
condition

Height Tail type/horn 
type

Cow 25.00 - - - 8.75 16.25 25.00 25.00 -

Buffalo 25.00 12.50 12.50 12.50 12.50 12.50 12.50

Bullock 25.00 - 9.37 15.62 25.00 25.00 -

Goat 25.00 6.88 6.88 18.13 18.13 18.13 6.88

Livestock in total 25.00 4.84 9.38 15.63 20.16 20.16 4.84

Table 9. Buying criteria of livestock (species-wise) in percentage

Particulars Poultry

Breed 19.74

Weight 52.63

Colour -

Skin condition 27.63

Age of poultry -

Table 10. Buying criteria of poultry in percentage

Particulars Percentage

Cash need of a producer 73.0

Dry and wet season influence 4.5

Expected high demand 16.0

The poor condition of animals 6.5

Table 11. Percentage-wise bifurcation of selling factors in 
Haat

Particulars Percentage

Poor availability of feed and water 79.38

The seating arrangement is poor 20.63

Table 12. Percentage-wise bifurcation of constraints for 
livestock sellers 

sellers were found to be most stringent and urgent that 
pulled them to haat for the trading of their livestock. 
Sometimes expected demand, poor condition of animals 
and dry-wet season influence the sellers to trade the 
livestock in the haat. Other selling factors like a tradition 
to sell in haat, any disputes, adequate transportation, and 
better route had no impact on livestock sellers to trade in 
haat.

The sellers coming to haat faced several difficulties 
during the trading process (Table 12). The reduced 
availability of feed and fodder was found as a major 
deterrent for the livestock sellers. The seating 
arrangements were found to be poor.
CONCLUSIONS

Males dominated the respondents in the study area. 
Most of the livestock sellers and buyers belonged to the 
scheduled tribe. About two-thirds of the respondents were 
below the poverty line. The highest percentage of 
respondents was a joint family structure having semi 

pucca construction of the house. Livestock were traded in 
pashuhaat in the day time. Sellers and buyers in the 
pashuhaat were paying local taxes both. Both livestock 
buyers and sellers were coming to haat majorly by 
walking though large animals were traded though Truck 
and Jumbo auto. Poultry buyers and sellers used to depend 
on cycles. Age of the livestock was the first criteria of 
selection during the trading process, followed by skin 
conditions and height of the livestock. Poultry was traded 
mainly on the basis of their weight, skin conditions and 
sometimes breed. The cash needs of the sellers and 
expected demand make the sellers' trade in Haat. The 
reduced availability of feed and fodder followed by sparse 
seating arrangement created annoyance or constraint for 
the sellers to trade the livestock. In a nutshell, livestock 
haats are a platform of pastoral for trade of the livestock 
for fulfilling their urgent cash need irrespective of 
livestock breed, functionality, and place of origin. The 
management collected taxes from both buyers and sellers, 
but essential requirement like feed, fodder to livestock 
and seating arrangements to livestock sellers were not 
available.
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ABSTRACT
Literature is abundant on the relationship between training and learning; learning and performance; training and performance, but 
there is little evidence for mediating of learnings on the relationship between training and performance for bank employees. Using 
regression analysis, the current study, based on a sample of 600 bank employees from India, studied the mediation of learning on the 
relationship between training and performance. The study found a high level of mediating effect of learning on performance. The 
relationship between learning and performance was found to be 61.7 percent which implied that performance resulted from learnings 
and more training bring about enhanced learning which shall translate into better performance. Another significant finding was that 
employees who were not promoted or working in the same position for a long time did not show an improvement in performance even 
with training. Therefore, periodic changes in designation (promotions) would make training more effective.
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INTRODUCTION
Training and learning are integral to corporate 

performance, a successful training program leads to and 
performance enhancement (Hassan, Asad & , Hoshino
2016; Jose,  2018). Organisations provide Zehra & Faizan,
training support to employees, expect them to learn from 
them and transform those learnings into performance at 
the workplace. The banking sector, considered as a pillar 
of any economy, has been one of the forerunners in 
providing training to employees, particularly in countries 
like India because the banking sector is highly regulated 
and as a business it is an extreme case of risk management. 
The banks calculate return on these training in terms of 
learnings from them and the benefits to employees, 
measured as improvement in individual and 
organisational performance. In the long run, training is 
expected to influence the performance of individuals and, 
lead to the attainment of organisational goals (Georgiadis 
& Pitelis, 2016). Training is considered to be quite crucial 
for performance nowadays. Most organisations provide 
training support to help employees learn from them and 
transform those learnings into performance at the 

workplace. Employees expected to utilise trainings for 
enhancing their ability to work in teams as well as for 
career advancements (Jun, Cai & Shin 2006). In the long 
run, training is expected to influence the performance of 
individuals (Athar & Shah, 2015) and, lead to the 
attainment of organisational goals (Georgiadis & Pitelis, 
2016). Training has become necessary in modern 
organisations (Karthikeyan, , 2010) and Karthi & Graf
found to play a significant role in the effectiveness of 
organisations (Rahman, 2014) and organisational 
commitment (Hanaysha, 2016). 

The Indian Banking sector is one of the most dynamic 
in the economy.  This sector was slated to grow to cater to 
the needs of businesses that are on the growth path in the 
country (Indian Brand Equity Foundation, 2019). The 
working of banks has been reviewed and researched 
periodically (Rastogi & Saxena, 2013; Dash, 2014; 
Goncharuk, 2016) to understand the challenges faced in 
modern times. One such challenge is providing training 
consistently to employees, specifically behavioural and 
business-related (Rani & Garg, 2014). Training began 
formally in the Indian banking sector way back in 1954 
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(Das, 2018) and has been increasing since then. Training 
in the Indian banking sector has been reviewed 
extensively (Kaur & Jayaraman, 2012; Jain & Jain, 2015) 
concerning various aspects like training needs 
(Vijayalakshmi & Vaidhyasubramaniam, 2012), 
perceptions of employees (Kaur, 2012), managing talent 
(Behera, 2016), and appraising Performance (Shrivastava 
& Rai, 2012).
Training and Performance

The requirement of training arises if specific 
performance is not as per expectations while other 
performance parameters are satisfactory. Studies showed 
improvement in individual performance as a result of 
training ranging from 3.7 percent (Barron, 2004) to 9.1 
percent (Thang, Nguyen, Thu, & Buyens, 2008) while the 
significant relationship with organisational performance 
also indicated (Russell,  1985). Terborg & Powers, The 
improvement is a result of training employees at all levels, 
including managers (Aragon & Valle, 2013). Even in the 
banking sector, a positive relationship was indicated 
between the two (Nayeri,  2017). Rostami & Khamene,
The relationship influenced by a host of factors like a 
proper evaluation of training programmes (Aragon, 
Jiménez & Valle, 2014), motivation for training (Jackson 
& , 2013), leadership style in organisations McNamara
(Van der Klejj,  2011), job fit (Bhat Molenaar & Schraagen,
& Rainayee, 2017) and demographic features (Kramer, 
Young, Day, & Burton, 2017). In the banking sector, the 
performance of employees was found to be strongly 
related to training everywhere including Nigeria (Falola, 
Osibanjo & Ojo, Kalmi, &  2014), Finland (Jones, 
Kauhanen, 2011), Jordan (Altarawneh, 2009), Pakistan 
(Imran,  2014), Italy (Puntillo, 2009) Maqbool & Shafique,
and Greece (Galanou & , 2009) among others.Priporas

The performance parameters were defined 
differently in various sectors. Specific performance 
parameters were typical to banking, and thus the impact of 
training may be different as compared to other sectors. In 
banking these include; courteous dealings with customers 
(Adamson, Chan & Handford, 2003; Murthy, 2002), 
knowledge, basic logic and understanding of concepts, 
proper communication (Murthy, 2002), role clarity, 
ability to analyse, taking decisions, taking initiatives, 
(Murthy, 2002), improvement in routine jobs, teamwork 
and better motivation to work (Adamson, Chan & 
Handford, 2003; Bajpai & Srivastava, 2004). Primarily 
these needs to be focus areas when training of employees 
was conducted (Mahmood, 2014).
Training and Learning

The expected outcome of training is learning (Dessler 
& Varkkey, 2010) and the founding philosophy behind it 
(Rathan, 2007). Training comes in handy in case of the 
learning-forgetting (Lolli, Balugani, Gamberini & 
Rimini, 2019). To enhance learning, employees need to be 
trained (Al-Khayyat & Elgamal., 1997), given a chance to 
practice (Sugrue,  2005), there should O'Driscoll & Blair,
be employee learning attitude (Lim & Morris, 2006; 

Sahinidis & Bouris, 2008), training should be task-
specific (Baars & Wijnia, 2018). There should be the 
readiness to learn, a motivation to translate learnings from 
training into performance (Celestin & Yunfei, 2018) and 
transfer of learning to the job should be in a conducive 
climate (Liebermann and Hoffmann, 2008; Rouiller & 
Goldstein, 1993). The relationship between training and 
learning has several mediators like self-efficacy and self-
deception (Martocchio & Judge, 1997) characteristics of 
learners, the designing and the actual delivery of the 
training, the influence of the workplace environment 
effects (Burke & Hutchins, 2007) and learning styles 
(Buch & Bartley, 2002). This relationship, in turn, affects 
job satisfaction (Schmidt, 2007). In terms of evidence in 
the banking sector, the learning found to be small despite 
training reported to be useful in HSBC bank (Eyre, 2007) 
and substantial in a large Greek bank (Galanou & 
Priporas, 2009).
Training, Learning and Performance

Several theoretical models included learning and 
training while including performance like ProMes Model 
(Pritchard, 1990), and the Multiple-Linkage Model 
(Chang & Young, 1995). The three factors were taken into 
account together and studied in different contexts 
(Antonacopoulou, 2001; Kodwani, 2004; ,Kraiger  
Passmore, Dos Santos & Malvezzi, 2014; Mahmood, 
2014). The decisive mediating role of learning in the 
relationship between training and performance reported 
in Spanish firms (Aragon,  2014), among Jiménez & Valle
teachers (Velada & Caetano, 2007), children (Lohmann & 
Tomasello, 2003), adolescents (Pring, Hayward & 
Johnson, 2012), managers (Van der Locht, Van Dam & 
Chiaburu, 2013) and salesforce (Frayne & Geringer, 
2000). It was reported as strong for IT professionals 
(Malik, 2015) as well as inter-related ( He, Dehler, 2001; 
Xu, Li & Zhou, 2017; . The role of Kayes, 2002)
experiential learning as a training tool for performance 
was also mentioned (Lyons, 2004) while motivation in all 
the three playing a pivotal role mentioned as necessary 
(Pearce, 2006).
Research gap: A review of relevant literature provided 
an understanding of the inter-relationship between 
training, learning and performance, and found that 
although the relationship between the three variables 
(training, learning and performance) was previously 
studied but reference to the banking sector were scanty. 
Rare studies exist (Dewatripont, 2014) where comparison 
of the banking sector with other sectors were reported. 
Some of the variables studied in the banking sector in 
various other researches focused on the designation and 
job satisfaction (Bhatnagar, 2013 Chowdhary, 2013; ; 
Asrar-ul-Haq & Kuchinke, 2016). However, the effect of 
tenure and designation on performance were not available 
in literature, particularly in the context of learning. This 
study attempted to fill in this research gap with a focus on 
job tenure and the learnings from professional training 
interventions.
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METHODOLOGY
The primary objective of this study was to determine 

and understand the mediating role of learning on the 
relationship between training and performance in the 
banking sector. Also, the study tried to understand if the 
time spent on a single position (designation), moderates 
the relationship between training and employee 
performance. The dimensions of performance, learning 
and training identified from the literature. Initially, the 
original instrument used was the same as used in the 
previous study (Mahmood, 2014). Focused group 
interviews helped in reducing the instrument from 45 
items to 20. The focused group interviews conducted with 
a total of 10 people, four academicians specialising in this 
area and six professional working in the banking sector at 
all levels. All of the latter had undergone at least one 
training at the workplace. A mixed sampling technique 
(Random and Snowball) was used to identify the target 
respondents. Initially, the private and public sector banks 
were selected, at random, from among the banks 
operating in India. Randomness was used for this 
selection, considering the number of people employed, 
the areas and scope of operations of each bank. In all, 
eleven banks spanning across the public and private 
sector were selected for the study. The list of sample banks 
were:
Public sector banks

 State Bank of India,
 Punjab National Bank,
 Canara Bank,
 Bank of Baroda, 
 Bank of India,
 Industrial Development Bank of India

Private sector banks
 ICICI Bank,
 HDFC Bank, 
 Axis Bank, 
 Yes Bank 
 Kotak Mahindra Bank
A total of 800 questionnaires sent out to target 

respondents only 624 (78 percent) received back, out of 
which 601 found to be usable, the data coded in SPSS 20.0 
software for analysis. The questionnaire used a five-point 
Likert scale. Performance of respondents was measured 
considering sub-variables such as knowledge, amount of 
work, dealing with customers, day to day office jobs, 
enhanced creativity and innovation, better coordination 
with other departments and decision making. 
Performance was determined by computing the total of all 
these variables. The variable learning measured as the 
total learning score which included the sub-variables such 
as evaluation of learning, transfer of learning to the actual 
job, chance to practice learnings acquired, learning 
implementation to be as soon as possible and compulsory 
feedback. The training efforts were calculated based on 
sub-variables such as desired outcomes, interpersonal 

skills, benefits in terms of salary and promotion and 
features of training (frequency duration, satisfaction, 
planning and perceived utility). Based on the literature 
review, a basic model designed as depicted 
diagrammatically in Figure 1.

After data collection, hierarchical regression was 
conducted to test the mediation using process macro in 
SPSS (Hayes, 2017). The mediation effect was tested, 
using model 4 in process macro, by conducting regression 
analysis with training as the independent variable and 
performance as the dependent. The direct and indirect 
effects (with learning) on the relationship were studied 
Table 4). Similarly, for moderation Model 1 in process 
macro was used, and the effect of multiplier was also 
considered (Table 5). 
RESULTS AND DISCUSSION

The professional profile of the respondents (Table 1) 

Learning

 

 Training Performance

 

Figure 1: Relationship between training, learning & 
performance in banking sector

Source: Author's illustration based on the conceptual framework.

Particulars Number Percent

No. of years in service
Less than 3 187 31
3-8 141 23
8-15 164 27
Above 15 109 18
No of years in the same position
Less than 1 158 26
1-3 269 45
3-5 84 14
5-8 38 6
Above 8 52 9
No. of training undergone
Once 189 31
2-5 296 49
5-10 76 13
More than 10 40 7
N =601

Table 1. Professional profile of the sample

Source: Author's computation based on survey data.
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Particulars Number Percent

Educational Status

Under Graduate 3 Negligible

Graduate 181 30

Post Graduate 397 66

Any Other 20 3

Age (in years)

Less than 30 237 39

30-40 151 25

40-50 119 20

50-60 84 14

Above 60 10 2

Annual Income ( Lakhs)

Less than 1.5 32 5

1.5-3 202 34

3-5 255 42

Above 5 112 19

N=601

Table 2. Demographic profile of the sample 

Source: Author's computation based on survey data.

Variable Cronbach's 
Alpha

Mean Variance Number

Performance 0.831 3.69 0.07 7

Learning 0.752 3.90 0.04 5

Training 0.733 3.45 0.65 8

Overall 0.830 3.71 0.35 20

Table 3. Reliability statistics

Source: Author's computation based on survey data.

indicated an appropriate mix of respondents in terms of 
the number of years in service, 74 percent of respondents 
were found to be on the same position for more than a 
year. Also, 69 percent of the respondents have undergone 
more than one training session. Thus, in terms of 
professional competence, the sample was found relevant. 

Model Summary

R R-squared Mean squared error p-value

0.6 0.36 66.681 0.0

Model

Coefficient Standard error p-value

Constant 2.08 0.26 0.0

Training 0.12 0.0031 0.0

Learning 0.0065 0.0013 0.0

b. Direct and indirect effects of X on Y

The direct effect of X on Y

Effect Standard error p-value

1.95 0.11 0.0

Indirect effect(s) of X and Y

Effect Boost SE

Learning 0.075 0.037

Level of confidence for all confidence intervals in the output: 95

Number of bootstrap samples for percentile bootstrap confidence intervals: 5000

Table 4. Mediation effect of learning on training and performance 
(Outcome variable: Performance)

Source: Author's computation based on survey data.

The demographic profile of the respondents (Table 2) 
indicated that almost 100   respondents were graduate and 
above, 61 were above the age of 30 years and 95 had an 
annual income of more than 1.5 lakhs.

Table 3 referred to the reliability statistics for 
individual constructs as well for the complete instrument 
and the overall reliability (Cronbach's alpha) along with 
the three constructs was found acceptable. A value of 
more than 0.6 is considered reliable for study (Bonett & 
Wright, 2015).

The relationship between training, learning and 
performance were further studied using regression 
analysis. The perusal of Table 4 showed the relationship 
between training and performance as significant, i.e. 
performance was significantly dependent on training, 
although the relationship was not found to be very strong. 
Subsequently, learning introduced as an additional 
independent variable and the changes were observed 
(Table 4).

The results showed that learning brought about a 
significant and massive change in the relationship 
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Model Summary

R R-squared Mean squared error p-value

0.61 0.37 65.31 0.0

Model

Coefficient Standard error p-value

Constant -23.799 7.93 0.0028

Training 1.3.29 0.358 0.0

Current post 27.36 6.768 0.0

Multiplier 1.24 0.30 0.0

R change = 2; p-value = 0.02 

Level of confidence for all confidence intervals in the output: 95.0000

Table 5. Moderation effect of time spent on a single post on the relationship between training and performance 
(Outcome variable: Performance)

Source: Author's computation based on survey data.

between performance and training as the relationship 
changed from a weak to a strong one, this made learning a 
mediator between the two variables signifying that 
statistically, the model was correct. Thus, learning played 
a mediating role in the relationship between training and 
performance in banking sector employees.

At the next level, the scores of training and the time 
bank employees spent on the current post multiplied to 
obtain a multiplier score (interaction variable) which was 
an indicator of the moderating effect and used as a tool in 
to study the effect of one variable on any existing 
relationship. The three variables regressed with 
performance scores.

The perusal of Table 5 revealed that the value of R  2

further improved in the presence of the mediating variable 
(Multiplier). All three independent variables were found 
to be significant statistically. Thus, it can be concluded the 
time spent on the current post moderates the relationship 
between training and performance in the banking sector. 
CONCLUSIONS 

It was noticed that among banking sector employees, 
performance is significantly affected by the training of 
employees. Learning stands out as a mediator in the 
relationship between the two. This mediating effect was 
quite high and significant enough to affect the impact of 
training on performance. This implied that performance 
improved with training only when employees learn from 
them.  Thus banks should ensure training programmes 
lead to the learning of employees. The relationship 
between the learning and performance was quite firm 
which implied that performance would improve from 
learnings and more trainings would enhance learning 
which shall translate into better performance. The amount 
of time spent on one position moderates the impact of 
training. Thus, employees with no promotion or working 
on the same position for long would showed no 
improvement in performance even after training. The 
moderating relationship also pointed out that 
performance was not only a function of training and 

learning, but a change in designation (promotions) made 
training effective in terms of improved performance. The 
findings of the current study have specific implications 
for practising managers, particularly human resource 
managers. While designing a training programme, the 
focus should be on learning and being learner-centric. 
Once this learning was achieved, it should translate into 
successful performance and training. Learnings acquired 
from the training should be made the real benchmark of 
the training quality rather than only the performance of 
the trainees. It would enhance performance, but not 
providing for career progression may affect this 
negatively. Training can be one of the motivators for 
performance but can never replace promotions and 
change in designation in effect on performance. Thus, 
providing quality trainings should never be used as a 
substitute for promotions or lucrative (sought after) 
transfers as training may not only loose on their 
motivating objective but also become demotivating for 
such employees. This finding is a significant literary 
contribution of the current study. 
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ABSTRACT
Crop diversification is an important issue for agricultural development in the Himalayan region, where an abundant amount of natural 
resources are available. Diversification is a frequently used risk management strategy that involves participation in more than one 
activity. It has the advantage of mitigating diseases problem, weeds problem, insect-pest problems and price risk as well as fluctuations 
in output. The present investigation was an attempt to identify the empirical relationship within a static framework, between crop 
diversification and selected socio-economic variables and these relationships were sensitive to different diversification measures 
used. The study is based on primary data collected from the selected respondents with the help of multistage random sampling 
technique. The acreage and gross income diversification Index i.e., index of maximum proportion (0.45, 0.58), Herfindahl index (0.30, 
0.42) and entropy index (0.64, 0.52) showed that farms were diversified. For determining the effect of different factors on 
diversification, a censored Tobit regression model was used. The results showed that distance from the market (Km), experience 
(years), cropping intensity, crop yield index, literacy rate, literacy index, farm size and dependency ratio the family size was to 
significantly affecting the diversification index. It is the present need to motivate the farmers to diversify farming through providing 
facilities such as price policy, proper market and disseminating market information at the appropriate time and providing low-cost 
agricultural technology, etc. in order to get benefited by diversifying the farm.

Keywords
Crop yield index, dependency ratio, diversification, risk management strategy, Tobit model.
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INTRODUCTION
Agriculture is the backbone of the Indian economy as 

it employs around 60 per cent of the total workforce in the 
country (Ministry of Agriculture and Farmers Welfare, 
2018). The significance of agriculture in India also arises 
because the development in agriculture is an essential 
condition for the development of the national economy. 
The agriculture sector is the principle source of food for 
consumption by non-agricultural workers (Gupta, 2013). 
During recent years, agriculture has undergone a 
significant transition from traditional to high-value crops 
due to shifting of consumption pattern from traditional 
cereals to a highly nutritious diet of fruits and vegetables.

Crop diversification is an approach to make the best 
use of the land, water and other resources for the overall 

agricultural development in the country. It provides 
farmers with possible options to grow varieties of crops 
on their land. To get a better income, to provide profitable 
employment and to stabilize the income flow, 
diversification of crops emerges as an essential strategy. 
Several researchers have reported that agricultural 
diversification can be used as an instrument to raise farm 
income, generate employment opportunities, and 
alleviate poverty and conservation of natural resources 
(Von Braun, 1995; Pingali & Rosegrant, 1995; Ryan & 
Spencer, 2001and Birthal, Joshi & Gulati, 2005). 
However, agricultural production involves risks and 
farmers have to adapt or adjust their farming practices to 
avoid loss since poor management of risks can result in 
crop failures leading to low production and unstable 
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income. Crop diversification intends to give a broader 
selection in the production of a variety of crops in a given 
area to expand production-related activities on a choice of 
various crops and also to minimize risk (Imbs & 
Wacziarg, 2003).

The diversification into the production of other crops 
and livestock by farmers was recognized as a means to 
ensure stable income (Ali, 2004). Intercropping cassava 
with other food crops such as cocoyam, yam, maize, etc. 
as a mean of diversification, can also ensure food security 
and income stability (Aneani, Anchirinah, Owusu-Ansah 
& Asamoah, 2011). Therefore, crop diversification is the 
method to overcome risk by raising various crops. It leads 
to a movement from low to high-value agriculture and is a 
crucial way to enhance agricultural output (Dutta, 2012). 
The level of diversification of crop enterprises affects the 
extent of economic development in the rural sector. 
Therefore, there is a need to increase the level of crop 
diversification. There are many physical, economic and 
sociological factors which influence the choice of product 
mix. Therefore, the purpose of the study was to examine 
the empirical relationship, within a static framework, 
between crop diversification and selected socio-
economic variables; and whether these relationships were 
sensitive to different diversification measures.
METHODOLOGY
Selection of the Sample Size

A multistage random sampling technique was used 
for the selection of the respondents as it reduces the 
sampling error. At the first stage, Rajgarh block out of 6 
developmental blocks in Sirmaur district was selected 
based on the maximum area under agriculture. At the 
second stage, a list of agriculture dominant panchayats in 
Rajgarh block was prepared which comes to 15 
panchayats, out of these six panchayats were selected 
randomly. It formed farmers including Bhanat, Bhuria, 
Neri Kotli, Thaina Basotri, Serjagas Shallana and 
panchayats At the third stage, a complete list of villages . 
of the selected six panchayats was prepared, and two 
villages were selected randomly from each selected 
panchayat. At the last stage, a list of farmers was prepared, 
and a sample of 5 respondents from each village was 
selected randomly. Thus, 60 growers were ultimately 
selected for collecting data. Many studies were worked 
out in District Sirmaur due to its more profitability in 
enterprises and favourable climatic condition for 
agriculture. Diversification is an important tool for risk 
minimization and optimum use of the resources to boost 
the farm revenue and to enhance the physical soil 
conditions (Singh, 2017;  Singh, Vaidya & Gularia, 2018; 
Guleria 2018; Sharma, Vaidya, Singh & Dev, 2018;  
Sharma, 2018; Singh, Vaidya, Bansal, Sharma & Guleria, 
2019).
Analytical tools

Simple statistical tools like mean, standard deviation 
and coefficient of variation were used to compare, 
contrast and interpret the results. The dependency ratio 

with respect to family size, literacy rate, literacy index, 
cropping intensity and crop yield index was calculated for 
the assessment of the socio-economic characteristics with 
the diversification of the farm.

A great deal of research on diversification was 
directed towards single-valued measures. However, when 
a vector of information was collapsed into a scalar, 
problems could arise. The propriety of diversification 
measures depends on the nature of the problem. A central 
question posed here was, “Are larger farms more 
specialized than smaller farms, and is there a systematic 
relationship between diversification and other socio-
economic farm characteristics?” Hence, three measures 
of diversification were considered; each was having 
desirable properties and defined over net income and 
acreage proportions and was used in an empirical analysis 
of diversification. A priori, one cannot expect the various 
measures to yield identical results.

We define A as the crop acreage in activity i, and ∑Ai i 

as total farm acreage cropped, and let p =A /∑A denote i i i 

proportions. Then the following measures are considered 
(White & Irwin, 1972; Berry, 1971; Hackbart & 
Anderson, 1978).

M  = max p  (index of maximum proportion):1 i

When M through M are defined for gross income, p1 3 i 

is the proportions of income from crop i. All measures can 
be computed such that they are bounded by zero and one. 
For an increase in diversification, M is generally 1 

decreasing, M is decreasing, and M is increasing. This 2 3 

statement is apparent for M , M and M (Berry, 1971;1 2 3  
Hackbart & Anderson, 1978 and Theil, 1971 ).

We shall comment briefly on some of the properties 
of the measures M and M . The Herfindahl index takes a 2 3

value of 1 when there is complete specialization and 
approaches 0 as N gets large that is if diversification is 
“perfect”. Such that

The M is a measure of entropy measures popularized 3 

in economics by Theil. It possesses several desirable 
properties (Hackbart & Anderson, 1978). For our 
purposes, it is essential to note that M approaches 3 

maximum when, or when diversification is perfect. 
Recalling Samuelson's theorem, the entropy index is 
maximized when optimal diversification is undertaken by 
a risk averter when returns are independent and have 
equal means. It approaches zero when a firm is 
specialized.
Pearson correlation: A linear relationship between two 
variables is a particular case of a monotonic relationship. 
Most often, the term correlation is used in the context of 
such a linear relationship between two continuous, 
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random variables, known as a Pearson correlation, which 
is commonly abbreviated as . The degree of change in r
one continuous variable associated with a change in 
another continuous variable can mathematically be 
described in terms of the covariance of the variables.
Censored Tobit regression: To quantify the impact of the 
farm/farmer characteristics on the diversification of the 
sampled household using the Censored Tobit Regression. 
The relationship between agricultural development and 
variability with crop diversification was observed by a 
censored Tobit regression (Tobin, 1958). The factors 
considered were dependency ratio to the family size, 
occupation, crop yield index, cropping intensity, literacy 
index, literacy rate, number of family members, the net 
worth per ha area, experience (years), farm size (ha), 
market distance(km).
RESULTS AND DISCUSSION

The demographic profile of the sampled households 
is shown in Table 1, which significantly affected the 
diversification of the study area. The size of the family 
among the sampled farmers was an important factor 
influencing the area, production and diversification 
which happened to be family labour based occupation at 
the village level. The factors determined the socio-
economic well-being of the family, which played a vital 
role in farm business and marketing activities. A positive 
relationship was found between the farm size and the 
family. Education was an important factor in the 
development process. It was confirmed in the field of 
farming as well, because the literate persons in general, 

Particulars Mean S.D. CV Minimum Maximum

Dependency ratio w.r.t. family size 0.33 0.36 109.91 0.13 1.00

Crop yield index 57.75 18.75 32.46 31.86 114.12

Cropping intensity 100.82 33.44 33.17 50.67 200.00

Literacy index 2.29 1.02 44.62 1.00 4.50

Literacy rate 84.09 14.12 16.79 60.00 100.00

Number of family member 5.83 2.06 35.31 2.00 11.00

Net worth per ha area ( ) 30935.74 6900.49 22.31 19257.69 49644.44

Experience (years) 26.18 12.40 47.34 9.00 42.00

Farm Size (ha) 1.88 1.63 86.80 0.20 8.80

Market distance (Km) 47.67 9.07 19.03 32.00 60.50

Acreage

Index of maximum proportion (M )1 0.45 0.15 34.22 0.16 0.75

Herfindahl index (M )2 0.30 0.13 44.44 0.14 0.85

Entropy index (M )3 0.64 0.16 25.24 0.03 0.88

Gross Income

Index of maximum proportion (M )1 0.58 0.16 27.62 0.24 0.90

Herfindahl index (M )2 0.42 41.59 41.59 0.19 1.00

Entropy index (M )3 0.52 32.80 32.80 0.81 0.81

Table 1. Descriptive statistics of the variables used in the multinomial censored Tobit regression analysis

better perceived and adopted new technologies than 
illiterates. The land is a primary resource in the agrarian 
economy. Size of landholding was an important variable 
which directly affected the diversification, income, 
consumption, saving and investment of the sampled 
households. The landholdings were small and attained a 
special status in determining the income generation 
opportunities, especially in rural areas. Thus, an 
examination of the land use pattern attained significance 
not only from the point of rural economy but also from the 
overall welfare viewpoint.

Cropping pattern in any region depends mainly on 
soil, altitude, micro-climate, availability of resources and 
management factors. The changes in the per cent share of 
area under different crops in the gross cropped area 
revealed the extent of agricultural diversification in 
sampled farms. It reflected the future scope of each crop 
along with the tentative requirement of the inputs for 
different crops. Scrutiny of the cropping pattern also 
suggested the status of agriculture in the area. The 
proportional share of a particular crop in the gross 
cropped area on the farm suggested the importance that 
the farmer attaches to a particular crop. This importance 
can be both of economic nature as well as social 
considerations on the part of the farmer.

The coefficient of variation showed the proportion of 
variation in the selected variables. The highest proportion 
of variation was explained by the coefficient of variation 
in the dependency ratio to family size (109.91 per cent). 
Lowest variation was found in the market distance (km) 
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(19.03 per cent), and all the variables had a coefficient of 
variation found between the dependency ratio to family 
size and market distance (km). In case of acreage and 
gross income diversification index that was an index of 
maximum proportion (0.45, 0.58), Herfindahl index 
(0.30, 0.42) and entropy index (0.64, 0.52) showed that 
farms were diversified. Indexes showed that acreage was 
more diversified as compared to the gross income 
diversification. The proportion of variation was explained 
farm size (ha) (86.60 per cent), experience (years) (47.34 
per cent), literacy index (44.62 per cent), area Herfindahl 
index (M ) (44.44 per cent), gross income Herfindahl 2

index (M ) (41.59 per cent), the number of a family 2

member (35.31 per cent), area index of maximum 
proportion(M ) (34.22 per cent), cropping intensity (33.17 1

per cent), gross income entropy index (M ) (32.80 per 3

cent), crop yield index (32.46 per cent), gross income 
index of maximum proportion(M ) (27.62 per cent), 1

entropy index (M ) (25.24 per cent), net worth per ha area 3

(22.31 per cent) and market distance(km) (19.03 per cent).
The correlation between the socio-economic 

characters and the acreage, gross income diversification 
index that how correlated with members of a series of 
observation were computed (Table 2). Index of maximum 
acreage proportion was significantly positive. Correlated 
with the market distance (km), experience (years), net 
worth per ha area ( ) and literacy index but significantly 
negatively correlated with the farm size (ha). Acreage 
Herfindahl diversification index was positively 
correlated with the socio-economic variables like net 
worth per ha area ( ), market distance (km) and 

Particulars Acreage Gross income

Index of 
maximum
proportion

Herfindahl 
index

Entropy 
index

Index of 
maximum
proportion

Herfindahl 
index

Entropy 
index

Market distance (km) 0.24* 0.25** -0.24* 0.26** 0.24** -0.23*

Farm size (ha) -0.24* -0.19NS 0.32*** -0.13NS -0.16NS 0.25**

Experience (years) 0.24* 0.22* -0.19NS 0.21* 0.20NS -0.18NS

Net worth per ha area ( ) 0.42*** 0.37*** -0.38*** 0.47*** 0.50*** -0.52***

Number of family member 0.04NS 0.05NS -0.02NS 0.10NS 0.10NS -0.11NS

Literacy rate 0.07NS 0.02NS -0.04NS -0.02NS -0.04NS 0.05NS

Literacy index 0.22* 0.18NS -0.18NS 0.20NS 0.19NS -0.19NS

Cropping intensity -0.06NS -0.09NS -0.03NS -0.07NS -0.04NS -0.04NS

Crop yield index -0.005NS 0.11NS -0.06NS 0.13NS 0.14NS -0.14NS

Occupation 
(1=main,0=subsidiaries)

-0.09NS -0.06NS 0.08NS -0.08NS -0.06NS 0.05NS

Dependency ratio w.r.t. family 
size

0.02NS 0.06NS -0.03NS 0.10NS 0.10NS -0.06NS

Table 2. Pearson's correlation coefficient between the socio-economic characteristics and diversification index of the 
sampled household

***, ** and * significant at 1, 5 and 10 percent level.
NS: Non-significant.

experience (years) significantly at 1, 5 and 10 per cent 
level of significance but negatively correlated with the 
farm size, cropping intensity and occupation which was 
statistically non-significant. Market distance (km) and net 
worth per ha area ( ) were significant but negatively 
correlated. Farm size (ha) was significantly correlated 
with the acreage entropy index. In case of gross income, 
index of maximum proportion was positively correlated 
with the net worth per ha area ( ), market distance (km) 
and experience (years) at 1, 5 and 10 per cent level of 
significance respectively. Net worth per ha area and 
market distance (km) was found positively correlated 
with the gross income Herfindahl index, significant 
statistically. In the case of gross income entropy index, it 
was similarly correlated with socio-economic 
characteristics which were found in the acreage entropy 
index. Net worth per ha area and market distance (km) 
were negatively correlated, which significant at 1and 10 
per cent level of significance and positively correlated 
with the farm size, significant at 5 per cent level of 
significance.

The perusal of Table 3 revealed that results based on 
the censored Tobit regression, which emerged to be 
empirically appropriate functional form over the linear 
regression. At once it is clear that various null hypotheses 
on the coefficients may be sensitive to measures of 
diversification used. However, all of the results suggested 
that farm size had a positive effect on diversification. It is 
in contrast to the meagre and inconclusive evidence 
computed from the U.S census (White & Irwin, 1972; 
Pope & Prescott, 1980). These results shed also light on 
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Particulars Index of maximum proportion Herfindahl index Entropy index

Intercept -0.3159 -0.3257 1.4380

Dependency ratio w.r.t. family size 0.0599**

(0.0306)
0.0468*

(0.0256)
-0.0324**

(0.0135)
Occupation (0=main,1=subsidiaries) -0.0032NS

(0.0468)
-0.0287 NS

(0.0422)
0.0259 NS

(0.0495)
Crop yield index 0.0009 NS

0.0010)
0.0010***

(0.0003)
-0.0014  *

(0.0008)
Cropping intensity 0.0002***

(0.0001)
0.0003 NS

(0.0006)
-0.0006
(0.0007)

Literacy index 0.0366**

(0.0159)
0.0271**

(0.0133)
-0.0295  **

(0.0147)
Literacy rate 0.0014**

(0.0007)
0.0011**

(0.0005)
-0.0012*

(0.0007)
Number of family member -0.0043 NS

(0.0098)
-0.0037 NS

(0.0089)
0.0039 NS

(0.0104)
Net worth per ha area ( ) 0.0000099***

(0.0000028)
0.0000050**

(0.0000025)
-0.0000063**

(0.0000030)
Experience (years) 0.0015**

(0.0007)
0.0014**

(0.0006)
-0.0013 NS

(0.0019)
Farm size (ha) -0.0133

(0.0172)
-0.0021 NS

(0.0155)
0.0060 NS

(0.0182)
Market distance (km) 0.0049**

(0.0021)
0.0047***

(0.0019)
-0.0063***

(0.0022)
Likelihood 41.43 47.68 38.02

LR χ2 27.42*** 24.31*** 25.76***

Uncensored variable - - -

Table 3. Censored Tobit Regression results based on diversification measures 
(Acreage)

Figures in parentheses are standard errors.
***, ** and * significant at 1, 5 and 10 percent level.
NS: Non-significant.

the nature and trade-offs between scale economies and 
risk reduction. That is if there  large-scale economies were
in an enterprise and large farms are less risk-averse, then 
one might expect larger farms to be more specialized. Our 
results refute this hypothesis. Farm size variable was 
significant due to its greater policy significance.

The net worth variable showed a negative effect on 
diversification; that is, wealthier farms were more 
specialized (ceteris paribus) for all diversification 
measures in Table 3. These results would be consistent 
with a decreasing (in wealth) type risk aversion in a cross-
sectional sense. That is, wealthier farms were less risk-
averse and less diversified other things equal (Pope & 
Prescott 1979; Gupta & Tewari, 1985). The experience 
variable showed that younger and less experienced 
farmers were highly specialized. One might speculate that 
younger farmers were less risk-taker. However, more 
plausibly, young farmers may start small and specialized 
and perhaps become more diversified as they expand their 
operation. It may be indicative of capital shortage for 
young farmers to manage diverse activities, and Pope and 
Prescott (1980) showed the same result of the experience. 

The literacy rate and literacy index variable revealed that 
high literacy rate and quality of education literacy index 
were more diversified the farms. When farmers were 
literate, and quality of education was good, it meant 
farmers were more willingly adopted high yielding 
variety and new technology and inventions.

A more educated farmer had more ability to diversify 
the farm which means the ability of the educated to obtain, 
analyse and understand economically useful information 
about the different enterprise, production activities and 
commodity mixed to enhance their ability to make an 
optimal decision with regards to diversification. The 
literacy rate and quality of education, literacy index make 
a farm's risk-averse and increase a farm's diversification 
level. Crop yield index and cropping intensity revealed 
that is, positive relationships with an acreage 
diversification. Increase in cropping intensity and crop 
yield index made farmer better risk aversed. It was found 
that distance from the market had a significant adverse 
effect on diversification when it is measured as an index 
of maximum proportion, Herfindahl index and entropy 
index (Table 3).

422

Indian J Econ Dev 16(3): 2020 (July-September)



Particulars Index of maximum proportion Herfindahl index Entropy index

Intercept -0.4728 -0.6628 1.5964

Dependency ratio w.r.t. family size 0.1061**

(0.0476)
0.1117**

(0.0521)
-0.0830*

(0.0440)
Occupation (0=main,1=subsidiaries) 0.0402NS

(0.0441)
0.0135NS

(0.0482)
-0.0170NS

(0.0481)
Crop yield index -0.0015  *

(0.0008)
-0.0003NS

(0.0011)
0.0001NS

(0.0011)
Cropping intensity 0.0009**

(0.0004)
0.0009**

(0.0004)
-0.0013*

(0.0007)
Literacy index 0.0580**

(0.0244)
0.0594**

(0.0267)
-0.0545  **

(0.0266)
Literacy rate 0.0016**

(0.0008)
0.0015NS

(0.0015)
-0.0011NS

(0.0015
Number of family member -0.0087NS

(0.0093)
-0.0108*

(0.0061)
0.0094*

(0.0051)
Net worth per ha area ( ) 0.000015***

(0.000003)
0.000016***

(0.000003)
-0.000014***

(0.000003)
Experience (years) 0.0003NS

(0.0017)
0.0008NS

(0.0019)
0.0004NS

(0.0019)
Farm Size (ha) -0.0494***

(0.0162)
-0.0436***

(0.0177)
0.0328*

(0.0176)
Market distance (km) 0.0049***

(0.0020)
0.0046**

(0.0022)
-0.0054***

(0.0022)
Likelihood 45.04 39.65 39.78

LR χ2 39.75*** 39.78*** 36.57***

Uncensored variable - - -

Table 4. Censored Tobit Regression results based on diversification measures  

(Gross Income)

Figures in parentheses are standard errors.
***, ** and * significant at 1, 5 and 10 percent level.
NS: Non-significant.

It means that farms located nearer to the market were 
more relatively more diversified in terms of the number of 
more crops (ceteris paribus). It seemed plausible as the 
marketing of a number of enterprises from a greater 
distance would be cumbersome and full of managerial 
difficulties because infrastructural facilities were usually 
more developed in the vicinity of markets. The variable 
emerged statistically significant in all the measures of 
diversification.

Dependency ratio w.r.t. family size was found 
positive in relation with the diversification indices. If the 
dependency ratio was increased then, farms moved 
towards specialization. That is, the farms were risk 
seekers because farmers need money for fulfilment of 
daily family requirements. Occupation and number of 
family members were found to have a negative relation 
with the diversification indices, but these variables were 
statistically non-significant (Table 3).

Table 4 represents the index of maximum proportion, 
Herfindahl index and entropy index over the gross 
income. Dependency ratio with respect to family size, 
cropping intensity, literacy index, literacy rate, the net 

worth per ha area ( ), distance (km) and farm size(ha) 
were found statistically significant, and these variables 
affected the gross income diversification index as well as 
the acreage diversification index. Experience had similar 
results of acreage diversification index, but in the case of 
gross income diversification index, it was found to be 
statistically non-significant. Crop yield index was found 
statistically significant with an index of maximum 
proportion and revealed that there was a negative relation 
with the gross income diversification. Increase in crop 
yield index made farmer less risk-averse, which means 
that the farmers generated more income from a single 
enterprise, and farmers did not cultivate the other 
enterprises.

The number of family members was found 
statistically significant with the Herfindahl index and 
entropy index which means if there were an increase in the 
number of family members, there would be an increase in 
diversification, which means the farmers had more labour 
for cultivation of different enterprises. The occupation 
was found statistically non-significant with the 
diversification indices.
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CONCLUSIONS
The results of the present study shed some light on 

policy instruments which can be used for affecting the 
crop diversification. Using alternative measures of 
diversification, a sample of Sirmaur farms revealed that 
large farms were highly diversified. Wealthier and less 
experienced farmers were highly specialized. Farms 
located near markets were relatively more crop 
diversified. More, the farmers the literacy index and 
literacy rate diversified the farms. Cropping intensity and 
cropping yield index had a positive relationship with the 
diversification index and increased the diversification. 
The rise in dependency with respect to family size made a 
farm more specialized. In general, the results were 
consistent with risk theories; that is, the farm diversifies to 
spread risk, and wealthier or less experienced farmers 
were high risk-takers. Farm diversification may take 
place as a means of profit maximization through reaping 
the gains of complementary relationships or in equating 
substitution and price ratios for competitive products. 
Farm diversification may also be used for risk aversion. 
The results indicated that under the situation of risk and 
capital constraint, diversification stabilizes farm income 
at a higher plane. The results advocated for the 
diversification in north western Himalayan conditions. 
The findings also shed some light on policy instruments 
which can be used for affecting the crop diversification 
level. In this regard, the effective implementation of land 
ceiling policy may encourage, to some extent, crop 
diversification. Marketing facilities may encourage crop 
diversification. However, this may have some dampening 
effect on the level of crop diversification. Further, small 
farms were more diversified; therefore, farm benefit 
programmers may be tied to such farms. Even other farms 
may be required to practice a certain minimum level of 
diversification to be eligible to participate in farm benefit 
programmes. However, such participation may lead to a 
stronger financial position which in turn may bring a 
reduction in the level of crop diversification. These 
implications indicate that an initial thrust on 
diversification promoting policies may finally lead to 
betterment in the economic position of farmers.
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ABSTRACT
The present investigation was undertaken to study patterns and practices of marketing, price spread, and constraints faced by egg 
growers in Anand District of Gujarat. The data were the principal and dominant Channel of marketing for egg. The Producer's share in 
consumer's price was the highest in Channel-III (85.29 percent) followed by Channel-II (78.00 percent), Channel-I (76.63 percent). 
Marketing efficiency was highest in Channel-III (5.80) as compared to Channel-I (3.28) and Channel-II (3.55). The most crucial 
marketing constraints of selected poultry farmers were high price fluctuation, the low wholesale price of an egg, lack of grading, and 
lack of co-operative market facilities. An effective co-operative system can be introduced in the marketing of eggs, which would 
increase the Producer's share in collected from 80 poultry farms during 2018-19. The three marketing channels were identified in the 
movement of eggs The total number of marketed eggs was about 73 crore. Out of total marketed eggs, 90.18, 9.26 and 0.56 percent of . 
eggs were marketed through Channel-I, II, and III, respectively. Thus, producers to distant wholesalers to retailers to consumers were 
the consumer's price. 
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INTRODUCTION
The poultry industry is the most vital for its critical 

contributions to the national economy in the spheres of 
generating employment, creating additional income and 
improving the nutritional level of the country and egg is 
one of the leading products of poultry farming. Poultry 
farming in India has transformed from a mere tool of 
supplementary income and nutritious food for the family 
to the significant commercial activity generating the 
required revenue. Globally, India ranks 4 inbroiler meat th

production and ranks 3  in table egg production after rd

China and USA. The share of eggs in the export market 
has increased consistently and reached to 3.3 per cent in 
2007 from negligible share in 1981 (Kumar, 2010).

The poultry sector in India is valued at about 80,000 
crores (2015-16) broadly divided into two sub-sectors - 
one with a highly organized commercial sector with about 
80.00 per cent of the total market share ( 64,000 crores) 
and the other being unorganized with about 20.00 per cent 
of the total market share of 16,000 crore. The 

unorganized sector also referred to as backyard poultry 
played a crucial role in supplementary income generation 
and family nutrition to the poorest of the poor. It is 
estimated that with a poultry population of 729 million 
(30.00 per cent layers at around 215 million and 40.00 per 
cent broilers at around 480 million) small and medium 
farmers are mostly engaged in contract farming system 
under larger integrators, and there are around 30 million 
farmers engaged in backyard poultry as per 19  Livestock th

Census ( 2019).Analogous, 
The present study investigates some of the vital and 

sensitive issues of egg marketing. The study makes a 
critical examination of price spreads and marketing 
channels and their efficiency. Thus, it deals with the 
marketing aspects of egg marketing in the Anand district 
of Gujarat.

The conclusions drawn from this study are of 
relevance not only for Anand district but to other regions 
of the state and methodology used may be useful for 
making studies in other states too. The investigation is of 
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considerable significance and importance in creating 
data-based understanding for the course of action to be 
undertaken in future and suggest several implications to 
the policymakers, planners, administrators, scientists and 
change agent. With this background the present study was 
planned to determine the marketing costs, margins, and 
marketing efficiency of egg in different channels and to 
identify the problems of marketing.
METHODOLOGY
Study Area

The perusal of Table 1 showed that the total poultry 
population was 1, 10, 64, 700 number; out of that 
67,23,600 number were layer during 2017-18 in Gujarat. 
The major poultry growing districts of Gujarat are Anand, 
Bhavnagar, Ahmedabad, Valsad, Dahod, Tapi and Surat 
contributing 72.92 per cent of the total number of poultry 
population in the state. The share of Panchmahal, Navsari 
and Vadodara districts together was worked out as 12.39 
per cent of the total number of poultry population in the 
state. The remaining districts accounted for 14.69 per cent 
of the total number of poultry population in the state. 
Anand district had the highest number of poultry 
population (32.68 percent) of Gujarat.

The results presented in Table 1 also showed that the 
Anand, Bhavnagar and Ahmedabad were contributing 
about 68.50 per cent of total egg production in the state. 
The share of Surat, Valsad, Navsari, Tapi and Kheda 
together was worked out as 18.62 per cent of total egg 
production in the state. The remaining districts accounted 
for only 12.88 per cent of total egg production in the state. 
Anand district had the highest number of egg production 
(8332.74 lakh numbers), which accounted for 46.64 
percent of Gujarat). Thus, Anand district was selected for  
the study.

District Total poultry 
population 

(00'No)

Percentage Total ayer l
population

(00'No)

Percentage Total egg 
production
(Lakh No)

Percentage

Anand 36157 32.68 27519 40.93 8332.74 46.64

Bhavnagar 10354 9.36 9098 13.53 2651.85 14.84

Ahmedabad 6177 5.58 4631 6.89 1225.12 7.02

Surat 6715 6.07 3491 5.19 859.63 4.81

Navsari 5500 4.97 2970 4.42 756.61 4.23

Valsad 8150 7.37 3711 5.52 731.3 4.09

Kheda 2742 2.48 1854 2.76 511.23 2.86

Tapi 5981 5.41 2261 3.36 470.74 2.63

Vadodara 4093 3.70 1805 2.68 377.12 2.11

Dahod 7131 6.44 2015 3 270.57 1.51

Panchmahal 4118 3.72 1234 1.84 187.99 1.05

Others 13529 12.23 6647 9.89 1462.8 8.2

Total 110647 100 67236 100 17838 100

Table 1. Estimated total number of poultry population and egg production in Gujarat, 2017-18 

Source: Directorate of Animal Husbandry, Gujarat State, Gandhinagar.

Selection of Layer Farms
The next stage on planning was to select layer 

producers for detailed inquiry. First of all, layer farms of 
Anand district which had been in production continuously 
for at least one year were identified with the help of 
officials of the Poultry Research Station, AAU, Anand, 
hatchery personals, feed manufacturers, poultry services 
representatives, dealers and Deputy Director of Animal 
Husbandry, Anand District. After identifying the farms, 
the list of 105 layer farms where proper necessary records 
were maintained; was prepared. The list was arranged in 
an ascending order based on the population of birds kept 
on the farm. Further, the list was stratified into three size 
groups  small farms (below 10000 birds), medium viz;
farms (10000-20000 birds), and large farms (20001 and 
above birds) (Dadore, 2015). Out of 105 farms, small, 
medium, and large farm groups constituted 18, 30, and 57 
farms, respectively. Then, the sample of 80 farms was 
selected at random, ensuring a proportionate 
representation of the three strata. Thus, as per 
proportional probability to size, 14 farms from small 
groups, 23 farms from the medium groups, and 43 farms 
from the large groups were selected from Anand district. 
Selection of Intermediaries: For the study of marketing 
channels and price spread of egg marketing, concerned 
intermediaries,  seven traders, seven wholesalers, and viz.,
seven retailers were interviewed.
Source of the Data: Primary data pertaining to the 
production cycle falling in 2018-19 were collected from 
respondents through personal interview using a well-
structured schedule to obtain required information on 
marketing and constraints.
Analytical Tools
Marketing costs: The total cost incurred on marketing 
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ME=
N
I

Ps =
Pf
Pr

× 100

Percent position of each rank =
(Rij – 0.5)

Nj
× 100

either in cash or in-kind by the producer and of various 
intermediaries involved in the movement of eggs till it 
reaches the ultimate consumer. It was computed as 

C = C  + C  + C  + …. + Cf m1 m2 mi

Where, 
C = Total cost of marketing of the commodity
C = Cost incurred by the Producer on marketingf

C = Cost incurred by the i  middlemenmi

th

i =   1 to n
Marketing margins: This is the difference between the 
total payments costs + purchase price) and receipts sale ( (
price) of the middlemen. It was calculated as

Marketing margin of i  middlemen = P  – (P  + C )th

ri pi mi

Where,
P  = Sale price of i  middlemen  ri

th

P  = Purchase price of i  middlemen  pi

th

C  = Cost incurred on marketing by the i  middlemen  mi

th

Marketing efficiency: The marketing efficiency was 
worked out using the formula derived by Shepherd, 1962.

Where,
! ME = Index of marketing efficiency
! (N = Net price received by the farmer )
! (I = Price spread Total marketing cost + Total 

marketing margin) )(
The price spread: The price spread referred to the 
difference between the price paid by the consumer and the 
price received by the roducer per unit of commodity. p
While computing of price spread for all existing 
marketing channels, the actual prices of the commodity at 
various stages of marketing Channel were ascertained, 
and the cost incurred in the process of movement of 
produce from the farm to the consumer and the margins of 
various intermediaries were calculated using concurrent 
margin method.
Producer's share in consumer's price: It is the price 
received by the farmer expressed as a percentage of the 
retail price. The Producer's share in various marketing 
channels was calculated as

Where, 
! Ps = Producer's share in consumer's price
! f P = Price received by the producer/ farmer
! rP  = Retail price of egg

Marketing Constrains
Garrett's ranking technique was used to identify the 

constraints in poultry farming and marketing in the study 
area. Garrett ranking is applied to rank a set of items or 
factors as perceived by the sample respondents based on 

specific criteria. The order of merit assigned by the 
respondents was converted into score's using the formula 
given by Garrett and Woodworth in 1977.

Where,
R  = he rank of the i item by j  individual andTij

th th

N  = he number of items ranked by the j  individual.Tj

th

The percent position of each rank was thus converted 
into scores by referring to the table given by Garrett. 
Then, for each factor, the scores of various respondents 
were added, and the mean score was calculated. The 
factor with the highest mean score was considered to be 
the most critical constraint. Thus, the mean score for each 
constraint was ranked by arranging in the descending 
order.
RESULTS AND DISCUSSION
Marketing Channels of Eggs

The main aim of layer farming is to earn profit by 
placing the eggs at the disposal of the consumers. It 
involves several vital activities at different stages which 
are performed by a series of intermediaries, linking the 
producers with the consumers. There are three major 
marketing channels observed in the study area. The three 
marketing channels (Fig 1) areure 
Channel-I: Producer Distant Wholesaler Retailer  
Consumer
Channel-II: Producer Village level WholesalerRetailer 
Consumer
Channel-III:  Producer  Retailer  Consumer

Reddy and Rao (2011) also reported more or less 
similar marketing channels in a study conducted in 
Andhra Pradesh.
Eggs Marketed Through Various Marketing 
Channels

Eggs marketed through various marketing channels 
are presented in Table 2. In all farms, the total number of 
marketed eggs was about 73 crore. Out of total marketed 
eggs, 90.18 percent of eggs were marketed through 
Channel-I, 9.26 percent of eggs marketed through 
Channel-II, and 0.56 percent of eggs marketed through 
Channel-III. Thus, producers to distant wholesalers to 
retailers to consumers were the principal and dominant 
Channel of marketing for eggs.
Marketing cost and margin

The details of component-wise marketing cost 
incurred per 100 eggs in three different marketing 
channels are presented in Table 3. The results revealed 
that the marketing cost of egg incurred by village level 
wholesaler in Channel-II was 13.88 per 100 eggs. 
Among various components breakage accounted for 
63.26 percent of total marketing cost, followed by 
transportation charges (20.17 percent), other charges 
(13.47 percent), and labour charges (3.10 percent).The 
results showed that the total marketing cost of egg 
incurred by a distant wholesaler in Channel-I was  20.84 
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per 100 eggs. Among the various cost components, 
breakage accounted for 55.71 percent of total marketing 
cost, followed by transportation charges (22.55 percent), 
other charges (18.96 percent), and labour charges (2.83 
percent). Further, it was observed that the total marketing 
cost of eggs incurred by retailers in Channel-I and II was  
15.38 per 100 eggs and in Channel-III  10.49 per 100 
eggs. Among the various components of the marketing 
cost of breakage were the highest accounting, 55.92 
percent in Channel-I and II and 52.41 percent in Channel-
III.
Price spread

The data of price spread for eggs in three different 
channels are presented in Table 4. The results showed that 
the price spread was the lowest (14.70 percent) in  
Channel-III when eggs were marketed through retailers to 
consumers and the producer received the highest share of 
the consumer's price (85.29 percent). The price spread of 
eggs marketed through Channel-I and II was 22.60 and 
22.00 percent, respectively, and the producer's share of 
consumer's price was 76.63 and 78.00 percent, 

 

 

 

Channel-II
 

Channel-I
 Producer

 

Distant 
Wholesaler  

Channel-

Village level 
Wholesaler  

Retailer  

Consumer
 

Figure 1. Existing marketing Channel-for egg

Farms Eggs arketed through various marketing channelsm Total

I II III

Small farm 1,54,13,237
(56.59)

1,09,00,307
(40.02)

9,23,755
(3.39)

2,72,37,299
(100.00)

Medium farm 7,02,96,203
(70.18)

2,77,73,504
(27.82)

19,96,657
(2.00)

10,00,66,364
(100.00)

Large farm 57,24,19,395
(95.00)

2,88,95,259
(4.80)

12,03,969
(0.20)

60,25,18,623
(100.00)

All farm 65,81,28,835
(90.18)

6,75,69,070
(9.26)

41,24,381
(0.56)

72,98,22,286
(100.00)

Table 2. Eggs marketed through various marketing channels
(No.)

Figure in parentheses indicate percentage to the total.

respectively, which was lower than the Channel-III. In 
Channel III both the producers, as well as consumers, 
were the beneficiaries as the net price received by the 
producers was higher and the price paid by the consumers 
was less as compared to the other two channels. As the 
number of market functionaries tends to increases, the 
Producer's share in consumer's price falls. The finding 
were similar to the earlier finding of Bhullar, Kaur and 
Kaur (2012) and Dinesh and Sharma (2019). This could 
be attributed to the fact that the eggs were marketed at a 
distant market with the higher marketing cost and margins 
of distant wholesalers, village-level wholesalers, and 
retailers.

The Table 5 showed that the per 100 eggs marketing 
margin of distant wholesaler and village level wholesaler 
in Channel-I and II was 23.15 and 22.11, respectively, 
and marketing cost was  20.84 and 13.88, respectively. In 
Channel-I and II, marketing cost and margin of the retailer 
was 15.38 and 58.63 per 100 eggs, respectively, 
whereas, in Channel-III, it was 10.49 and 58.63 per 100 
eggs, respectively. The results showed that the marketing 
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Particulars Channels

I II III

The cost incurred by the village level wholesaler

Transport charges - 2.80
(20.17)

-

Labour charges - 0.43
(3.10)

-

Breakage - 8.78
(63.26)

-

Other charges - 1.87
(13.47)

-

Total Marketing cost - 13.88
(100.00)

-

The cost incurred by the distant wholesaler

Transport charges 4.70
(22.55)

- -

Labour charges 0.59
(2.83)

- -

Breakages 11.61
(55.71)

- -

Other charges 3.94
(18.96)

- -

Total marketing cost incurred 
by the wholesaler

20.84
(100.00)

- -

The cost incurred by the retailer

Transport charges 1.00
(6.50)

1.00
(6.50)

0.90
(8.56)

Labour charges 2.72
(17.69)

2.72
(17.69)

1.55
(14.82)

Breakage 8.60
(55.92)

8.60
(55.92)

5.50
(52.41)

Other charges 3.06
(19.9)

3.06
(19.9)

2.54
(24.21)

Total marketing cost incurred 
by the retailer

15.38
(100.00)

15.38
(100.00)

10.49
(100.00)

Table 3. Marketing cost incurred by intermediaries in 
different marketing channels of eggs!

( per100 eggs)

Source: Field survey.
Figure in parentheses indicate percentage to total cost.

Particulars Channels

I II III

Net price received by the 
farmers
(Producer's share in consumer's 
rupee)

387.00
(76.63)

390.00
(78.00)

400.88
(85.29)

The sale price of the producer 387.00
(76.63)

390.00
(78.00)

400.88
(85.29)

Marketing cost incurred by the 
village wholesaler

- 13.88
(2.78)

-

Village wholesaler margin - 22.11
(4.42)

-

The sale price of village 
wholesaler

- 425.99
(85.20)

-

Marketing cost incurred by the 
distant wholesaler

20.84
(4.13)

- -

Distant wholesaler margin 23.15
(4.58)

- -

The sale price of distant 
wholesaler

430.99
(85.34)

- -

Marketing cost incurred by the 
retailer

15.38
(3.05)

15.38
(3.08)

10.49
(2.23)

Retailer margin 58.63
(11.61)

58.63
(11.73)

58.63
(12.47)

The sale price of the retailer or 
purchase price of consumer

505.00
(100)

500.00
(100)

470.00
(100)

Total marketing cost 36.22
(7.17)

29.26
(5.85)

10.49
(2.23)

Total marketing margin 81.78
(16.19)

80.74
(16.15)

58.63
(12.47)

Price spread (Total Marketing 
cost + Total Marketing margin)

118.00
(22.60)

110.00
(22.00)

69.12
(14.70)

Marketing efficiency 3.28 3.55 5.80

Table 4. Price spread and marketing efficiency in 
different marketing channels of egg 

( per 100 eggs)

Source: Field Survey.
Figure in parentheses indicates percentage to the total.

Constrains Layer farmers (n=80)

Sum of 
scores

Percent 
position

Garrets 
score

Rank

Marketing constraints

High price fluctuation 2421 30.26 60 I

The wholesale price 
of an egg is low

2596 32.45 59 II

Lack of grading 3979 72.35 38 III

Lack of co-operating 
market facilities

4354 83.73 31 IV

Table . Constraints faced by the farmers in marketing5

efficiency was the highest in Channel-III (5.80) as 
compared to Channel-I (3.28) and Channel-II (3.55) due 
to the absence of intermediaries like distant wholesalers 
and village level wholesaler in Channel-III. Marketing 
efficiency decreases with an increase in the number of 
intermediaries in marketing channels. Thus, it confirmed 
earlier findings of Bhullar (2012) and , Kaur and Kaur 
Dinesh and Sharma (2019).
Constraints Marketing of Eggs!

There were four marketing problems observed in the 
study area, and high price fluctuation was the significant 
and utmost problem facing by the farmers (60 Garrett 
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score), followed by the low wholesale price of an egg (59 
Garrett score), lack of grading (38 Garrett score), and the 
lack of co-operative market facilities (31 Garrett score).

Thorat, Trivedi, Sathishkumar  Jain  Kakade , and
(2010) also reported similar marketing constraints like 
low egg price during summer, the low wholesale price of 
eggs in the Anand district of Gujarat.
CONCLUSIONS

The poultry is one of the crucial components of the 
animal husbandry sector. It provides additional income 
and employment opportunities to a large number of 
people. Poultry production in India made enormous 
progress. Poultry enterprise was one of the essential 
means to alleviate poverty, reduce malnutrition and 
unemployment among both rural and urban people. The 
pattern of disposal of eggs revealed that Channel-I 
(Producer Distant Wholesaler  Retailer  Consumer), was 
the dominant marketing channel. Price spread was the 
highest in Channel-I (22.60 percent), followed by 
Channel-II (22.00 percent), Channel-III (14.70percent). 
It was also found that the producer's share in consumer's 
price was the highest in Channel-III (85.29percent) 
followed by Channel-II (78.00 percent), Channel-I 
(76.63percent).Marketing efficiency was highest in 
Channel-III (5.80) as compared to Channel-I (3.28) and 
Channel-II (3.55). Thus, Channel-III was the more 
efficient marketing channel than Channel-I and II in the 
marketing of eggs in Anand district. It was envisaged that 
and effective co-operative system can be introduced for 
small and marginal farmers in the production and 
marketing of poultry products. An effective co-operative 
system can be introduced in the marketing of eggs, which 
would increase the producer's share in the consumer's 
price. The producer may be advised to havetie up with 
some of the retailers in their locality with concrete 

agreement to supply fixed eggs daily which would be 
beneficial not only to both ends but also to the consumers. 
The length of the marketing channel, resulted in increased 
price spread and decreased marketing efficiency of an 
egg. Hence, measures should be taken to decrease the 
number of intermediaries involved in the marketing, 
which would result in better prices to the farmers and 
availability at a lesser price to the consumers.
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ABSTRACT
Over abstraction of groundwater and over use of phosphatic fertilizer in the farmer's field, one of the cause of fluoride contamination in 
groundwater. In India, many studies have reported that the groundwater contaminated with fluoride. Tamil Nadu is one among fluoride 
contaminated state. Farmers are irrigating the crops through groundwater for high water consumption crops such as paddy, maize and 
sugarcane. Water saving technologies shifted the production function up and also reduced the abstraction of groundwater. An attempt 
was made to study the level of adoption of agricultural technologies among fluoride affected farmers for major crops and analysed the 
factors influencing water saving technologies in fluoride affected locales. Primary data was collected from 184 farmers through 
multistage random sampling technique. Technology adoption index and logit model was used. The results showed that most of the 
farmers were non adopters of water saving technologies compared to adopters of technologies in fluoride affected locales. Age, 
education, experience of farmers, farm income, depth of well, awareness about fluoride contamination and contact with extension 
personnel were significantly influenced the water saving technologies adoption. Therefore, the efforts are required to intensify the 
extension education activity to increase awareness among the farmers so as to accelerate the process of adoption as it is one of the 
measure to avert fluoride contamination.
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INTRODUCTION
In India most of the people are directly or indirectly 

related with agriculture sectors for their livelihoods. 
Groundwater is one of the major sources of irrigation for 
agriculture activities. However, the availability of 
groundwater (433 billion cubic meters) is less as 
compared to surface water (690 billion cubic meter). 
Groundwater is used almost everywhere through 
borewells and about 89 percent of abstracted water its 
used for the irrigation purpose (Central Groundwater 
Board, 2016). Due to over extraction of groundwater, 
about one billion people in India live in areas of physical 
water scarcity, of which 600 million are in areas of high to 
extreme water stress and India is currently ranked 120 
among 122 countries in the water quality index. India uses 
the largest amount of groundwater about 24 percent of the 
global total, more than that of China and US combined 
and is the third largest exporter of groundwater 
contributing 12 percent of the global total (India Today, 

2019). Over abstraction of groundwater and over use of 
phosphatic fertilizer is one of the causes of fluoride 
contamination in groundwater. 

The occurrence of the high fluoride concentrations in 
ground water is a problem faced by many countries, 
notably India, Sri Lanka and China, the rift valley 
countries in East Africa, Turkey and parts of South Africa 
(Ali, Thakur, Sarkar, & Shekhar, 2016). In India, many 
states were endemic fluorosis viz., Andhra Pradesh, Tamil 
Nadu, Karnataka, Gujarat, Rajasthan, Punjab, Haryana, 
Bihar and Kerala (Central Groundwater Board, 2016). In 
Tamil Nadu, 23 out of 33 district were affected by fluoride 
contamination in water (Ramesh & Soorya, 2012; 
Mukherjee  Singh 2018; & Kumar & Paramasivam, 2019). 
Salem, Erode, Dharmapuri, Coimbatore, Thiruchirapalli, 
Dindugal, Theni, Perambalur, Vellore, Madurai, 
Virudhunagar and Krishnagiri are having fluoride 
contamination and people risk with dental and skeletal 
fluorosis (Central Groundwater Board, 2016) where 
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Tamil Nadu is traditionally an agricultural state. Major 
crops viz., paddy, maize, sorghum, cotton, sugarcane are 
being cultivated.

Over exploitation of groundwater leads to 
contamination of fluoride. Farmers are irrigating the 
crops through groundwater for high water consumption 
crops such as paddy and sugarcane. In order to control 
over exploitation of groundwater, farmers need to save 
each drop of water by implementing water saving 
technologies, so that water wastage can be avoided and 
contamination of groundwater could be reduced. 
Agricultural technology helps to shifts the production 
function up, enabling higher quantity and better quality of 
output from a given set of inputs. At the prevailing prices, 
it turns into higher income. In this context, it is generally 
accepted that there is scope for averting fluoride 
contamination in groundwater. The study was carried out 
with objectives to examine the level of adoption of 
agricultural technologies among fluoride affected farmers 
for major crops in the study areas and analyse factor 
influencing water saving technologies in fluoride affected 
locales. 
METHODOLOGY
Study Area

Multistage random sampling method was used for the 
selection of study area. At first stage, district wise fluoride 
affected locales of Tamil Nadu with the permissible limit 
of more than 1.5 mg/L collected from central ground 
water board; (2016-17) were taken. In second stage, 
district has been segregated into different agro climatic 
zones based on fluoride content and finally, western zone 
was selected. At third stage, it was classified into affected 
locale (highly, moderately and less fluoride affected 
locale) and non-affected locale. From these two blocks 
from each of the locales, three villages of each block were 
selected based on secondary data. Finally, 182 samples 
were selected based on sample size methodology given by 
Slovin formula

Where: n = sample size; N = total number of farmers 
population (6021618); d= error limit of 5 percent (0.05).

Application of the sampling formula with the values 
specified which maximizes the sample size yielded a total 
required sample of 399, out of 399 samples considering 
time constraint along with convenience about 45 percent 
(182 samples) from less fluoride affected locale, 
moderate fluoride affected locale, high fluoride affected 
locale were interviewed through the pre-tested schedule 
on (2019-2020). 
Analytical Tools Employed
Adoption index 

There are several strategies to reduce impact of 
fluoride contamination in ground water and technology 
adoption is one of the important strategies to reduce the 
impact of fluoride contamination. But, one of the 
important issues with regard to technologies is adoption 

of technologies generated by the State Agricultural 
Universities (SAUs). 

An adoption index was constructed to quantify the 
adoption of technologies by Kiresur, Balakrishnan and 
Prasad (1996):

Adoption Index = [ ]*100a/p
Where, a = Number of practices adopted by 

respondents, and p = Total number of practices 
recommended. The respondents were classified as five 
categories viz., Non-adopters (0), low adopters (1-25), 
medium adopters (25-50), high adopters (50-75) and very 
high adopters (75-100) based on their level of adoption 
measured in terms of TAI. The recommended practices 
for crop production are given in the Package of Practices 
approved by the State Department of Agriculture in 
consultation with the Tamil Nadu Agricultural University. 
From this package of practices, technologies 
recommended for water stress were identified to quantify 
adoption. The recommended technologies considered in 
the present study were system of rice intensification for 
paddy, hybrid variety, alternate wetting and drying, 
herbicide application and line planting. Package of 
practices was recommended for hybrids maize, following 
spacing, herbicide application, soil test crop response, 
integrated pest management and intercropping, 
mulching, summer ploughing and allied agricultural 
activities like animal husbandry. 
Factors Influencing Water Saving Technology 
Adoption: Logistic model

Binary choice models are appropriate when the 
decision making in the choice between two alternatives 
depends on the characteristics of the problem.

Following Maddala and Lahiri (1992), the logistic 
distribution for the involving decision in adopters of the 
respondent was:

Where, P  is a function of an index variable Z, i

summarizing a set of the explanatory variables (X ). Z is i

equal to the logarithm of the odds ratio,  ratio of the i.e.
probability of non-adoption, and it can be estimated as a 
linear function of explanatory variables (Gujarati, 2004). 
The functional form logistic model was given by the 
equation as follows:

Where  is the intercept and  is a vector of unknown β β0 i

slope coefficients.
The relationship between  and  which is non-p Xi i

linear, was as follows:

The slopes indicated how the log-odds in favour of 
adoption as independent variables change. If i is the 
probability of adoption, then 1-   represents the pi

probability of non- adoption, as:
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Dividing equation (3) by equation (4) and 
simplifying gives:

It is the ratio of the probability of the respondent 
involved in adoption. Finally, the logit model is obtained 
by taking the logarithm of equation (5) as follows

Where  is the log of the odds ratio, which is not only Li

linear in independent variables but also linear in the 
parameters?

This econometric model is estimated using the 
iterative Maximum Likelihood Estimation (MLE) 
procedure due to the nonlinearity of the logistic 
regression model.

The MLE procedure yields unbiased, asymptotically 
efficient, and normally distributed regression coefficients 
(parameters). The model was estimated using Stata 
software.……. (7)The empirical model used in the study 
is

Y  = (AGE) + (EDU) + (FI) (EXP) + i 0 1 2 3  4  β  + β + ββ β
β β β5 6 7 (DOW) + (AFC) + (CEA) + e

Where, 
β0  = Intercept
Y =0, for the water-saving technology non-

adopter 
Y  =1, for the water-saving technology adopter
AGE  = Age of the farmer (Years) 
EDN  = Educational status of the farmers (Years)
FI    = Farm Income ( per annum).       
EXP  = Experience in farming (Years) 
DOW  = Depth of Well (Feet)
AFC Awareness about Fluoride Contamination  V = 

in Water (dummy, 1 if farmers aware; 0, 
otherwise)  

CEA Contact with extension personnel,  V = 
(dummy, 1if contact with extension 
personnel; 0, otherwise)

β1 7 β to  = Coefficients of independent variables      
RESULTS AND DISCUSSION
Technology Adoption Index for Fluoride Affected 
Locales

Level of adoption of technologies in fluoride affected 
locales were analysed through technology adoption index 
(TAI) and the results are given in Table 1. Less fluoride 
affected locale, revealed that 61.29 and 38.71 percent 
farmers were non-adopters and adopters. 

In the case of moderately fluoride affected locale 
showed that 51.61 and 48.39 percent for non-adopters and 
adopters. In highly fluoride affected locale, it revealed 
that 67.74 percent farmers were non-adopters and 32.26 
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percent farmers were adopters. It clearly showed that 
farmers in fluoride affected locales were less aware about 
fluoride pollution.
Factor influencing water-saving technologies in 
fluoride affected locales using the logit model 

! The results of factors influencing water saving 
technologies in less fluoride affected locale using logit 
model are presented in Table 2. Age of the farmers, 
educational status of the farmers, farm income, 
experience in farming, depth of the well, awareness about 
fluoride contamination in groundwater and contact with 
extension agency were the independent variables 
included in this model.

In less fluoride affected locale, it could be seen from 
the Table 2 that the chi-square was 48.32 and highly 
significant. It indicated that the logit model was good fit 
for the observed data. The coefficient of age of the farmer 
was negative and statistically significant at 10 percent 

Distribution 
of TAI

Less fluoride 
affected 
farmers

Moderately 
fluoride 
affected 
farmers

Highly 
fluoride 
affected 
farmers

<50 38
(61.29)

32
(51.61)

42
(67.74)

50-70 14
(22.58)

18
(29.03)

12
(19.35)

>70-100 10
(16.13)

12
(19.35)

8
(12.90)

Total 62
(100.00)

62
(100.00)

62
(100.00)

Table 1. Technology adoption index for fluoride affected 
locales

Figures in parentheses are percent to the total.

Particulars Less fluoride affected locale

Coefficients Standard 
error

Odds ratio

AGE -0.104* 0.053 0.901

EDU 2.758** 1.143 15.768

EXP -0.045NS 0.069 0.956

FI -0.043 NS 0.037 0.958

DOW -0.203*** 0.051 0.816

AFC 2.744* 1.576 15.549

CEA 0.904* 0.531 2.469

Constant 24.949*** 8.701 -

Log-likelihood -16.72

χ2 48.32***

Table 2. Factor influencing water-saving technologies in 
less fluoride affected locale using the logit model

Source: Primary household survey (2019-2020).
***, **, and * indicates significant at 1, 5, and 10 percent level; NS- Non-
Significant.
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Particulars Moderately fluoride affected locale

Coefficients Standard 
error

Odds ratio

AGE -0.158** 0.074 0.854

EDU 0.633** 0.262 1.883

EXP 0.275** 0.131 1.317

FI 0.034 NS 0.360 1.035

DOW -0.021*** 0.007 0.979

AFC 2.213*** 0.641 9.143

CEA -0.883 NS 0.969 0.413

Constant 19.982** 10.368 -

Log-likelihood -14.35

χ2 53.063

Table 3. Factor influencing water-saving technologies in 
moderate fluoride affected locale using the logit 
model

Source: Primary household survey (2019-2020).
***, **, and * indicates significant at 1, 5, and 10 percent level; NS- Non-
Significant.

level. The odds ratio indicated that as the age of farmers 
increased, the logs of odds ratio in favour of adoption of 
water saving technologies decreased by 0.901. It implied 
that young age farmers were risk takers and also had a 
higher tendency to adopt technologies than the old age 
farmers. Education status of the farmers appeared to be 
positive and statistically significant at five percent level. 
The odds ratio in favour of water saving technologies, 
holding other factors constant, increased by a factor of 
15.768 for the farmers who were educated than 
uneducated. Education was thought to improve the 
farmer's ability to better process the information provided 
about new technologies and to increase their allocative 
and technical efficiency. It was inferred that the 
educational level was positively related to technology 
adoption and when education increased technology 
adoption also increased. A similar results was reported by 
Vatta et al. (2018) suggested that young farmers were 
more aware about less risk in adoption water saving 
technologies. Depth of the well showed negative and 
significant influence on water saving technologies. The 
odds ratio, holding other variables constant, implied that 
the probability of adoption of water saving technologies 
decrease by a factor of 0.816 as the depth of the well 
increased by one unit. The coefficient of awareness about 
fluoride contamination in groundwater was positive and 
significantly influenced the probability of adoption of 
water saving technologies at ten percent significance 
level. From the result, it can be stated that those farmers 
who were aware of fluoride contamination in 
groundwater were more likely to adopt water saving 
technologies than those who were not. The odds ratio 
indicated in the model with regard to awareness about 
fluoride contamination in groundwater implied that 
keeping other factors constant, the odds ratio in favour of 
adopting water saving technologies increased by a factor 
of 15.549 as farmer aware about fluoride contamination. 
It also implied that educated farmers were aware about 
environmental problems as compared to uneducated 
farmers. Contact with extension agency was also found to 
be significant and positively associated with the adoption 
of water saving technologies at 10 percent level of 
significance. Same results were also reported by other 
scientists (Li Li & Li 2010; Dai, Chen, Chen & Han, , 
2015). If the farmers were having contact with extension 
agency, the logs of odds ratio in favor of farmers adoption 
of water saving technologies increased by a factor of 
2.469. This implies that adoption increased when farmers 
had regular contact with extension agency. This result 
also indicated that major role of extension service on 
spreading of information about water saving technologies 
in the study area.   

The results of factors influencing water saving 
technologies in moderately fluoride affected locales are 
furnished in Table 3. Chi-square was 53.06 and significant 
statistical. It indicated that the logit model was good fit for 
the observed data. The coefficient of age of the farmer was 

negative and statistically significant at five percent level. 
The odds ratio indicated that as the age of farmers 
increased, the logs of odds ratio in favour of adoption of 
water saving technologies decreased by 0.854. It implied 
that young age farmers had higher tendency to adopt 
water saving technologies than old age farmers. The 
coefficient of education was positive and significant at 
five percent level. The odds ratio in favour of water saving 
technologies, holding other factors constant, increased by 
a factor of 1.883 for the farmers who were educated than 
uneducated. Farmers with a well knowledge have a 
greater tendency to gather information about water 
pollution that would lead them to find suitable water 
saving technologies. A similar results was found by Vatta 
et al. (2018) suggested that young farmers will be more 
aware about less risk in adoption water saving 
technologies. Farming experience was found to influence 
adoption water saving technologies positively and 
significantly at five percent level.

The odds ratio indicated that as the farming 
experience increased, the logs of odds ratio in favour of 
adoption of water saving technologies also increased by 
1.317. The result indicated that famers with more farming 
experience are less likely to adopt water saving 
technologies. Depth of the well showed negative and 
significant influence on water saving technologies. The 
odds ratio, holding other things constant, implies that the 
probability of adoption of water saving technologies 
decrease by a factor of 0.979 as the depth of the well 
increased by one unit. The coefficient of awareness about 
fluoride contamination in groundwater was positive and 
significantly influenced the probability of adoption of 
water saving technologies at ten percent significance 
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level. From this result, it can be stated that those farmers 
who were aware of fluoride contamination in 
groundwater were more likely to adopt water saving 
technologies than those who have not aware. The odds 
ratio indicated in the model with regard to awareness 
about fluoride contamination in groundwater implied that 
keeping other factors constant, the odds ratio in favour of 
adopting water saving technologies increased by a factor 
of 9.143 as farmer aware about fluoride contamination. It 
also implied that educated farmers were aware about 
environmental problem as compared to uneducated 
farmers.

The results of factors influencing water saving 
technologies in highly fluoride affected locales are 
furnished in Table 4. Chi-square was 59.03 and significant 
statistically. The coefficient of age of the farmer was 
negative and statistically significant at ten percent level. 
The odds ratio indicated that increase in the age of 
farmers, the logs of odds ratio in favour of adoption of 
water saving technologies decreased by 0.125. It implied 
that young age farmers had higher tendency to adopt 
water saving technologies than old age farmers. The 
results are in the same line with studies of Wang, Klien, 
Bjornlund, Zhang & Zhang 2015; Zhang, Wang and 
Zhang 2019. Depth of the well showed negative and 
significant influence on water saving technologies. The 
odds ratio, holding other things constant, implied that the 
probability of adoption of water saving technologies 
decrease by a factor of 0.984 as the depth of the well 
increased by one unit. The coefficient of awareness about 
fluoride contamination in groundwater was positive and 
significantly influenced the probability of adoption of 
water saving technologies at ten percent significance 

Particulars Highly fluoride affected locale

Coefficients Standard 
error

Odds ratio

AGE -0.227* 0.125 0.797

EDU 0.568 NS 0.381 1.765

EXP -0.146 NS 0.152 0.864

FI -0.023 NS 0.019 0.977

DOW -0.016** 0.007 0.984

AFC 1.414** 0.707 4.112

CEA -1.419 NS 1.514 0.242

Constant -1.123 NS 11.020 0.325

Log-likelihood -11.86

χ2 59.03***

Table 4. Factor influencing water-saving technologies in 
high fluoride affected locale using the logit 
model

Source: Primary household survey (2019-2020).
***, **, and * indicates significant at 1, 5, and 10 percent level; NS- Non-
Significant.

level. From this result, it was stated that those farmers 
who were aware of fluoride contamination in 
groundwater were more likely to adopt water saving 
technologies than those who were not. The odds ratio 
indicated in the model with regard to awareness about 
fluoride contamination in groundwater implied that 
keeping other factors constant, the odds ratio in favour of 
adopting water saving technologies increased by a factor 
of 4.112.
CONCLUSIONS

The study revealed that paddy cultivation caused over 
exploitation of groundwater. The ground water used for 
irrigation was drawn from higher depths which were 
contaminated by fluoride, so use of water saving 
technologies by the farmers will able to reduce the 
extraction of ground water. Age of farmers, depth of well 
was found to be negatively significant in fluoride affected 
locales. Education was found to be positive and 
significant. Awareness was a major variable that influence 
on adoption of water saving technologies. Awareness 
about fluoride contamination was positively significant 
only in less fluoride affected locale. Contact with 
extension agency was found to be positively significant in 
less fluoride affected locale. It showed that farmers in less 
fluoride affected locales were more aware about fluoride 
pollution than other fluoride affected locales. The study 
suggested that government could give awareness and 
encourage the farmers to use water saving technologies in 
moderately and highly fluoride affected locales.
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ABSTRACT
The study examined the direction of trade of maize by Markov chain analysis and showed that Bangladesh was the most stable market 
of Indian maize as it could retain its share of 90.07 percent, Indonesia, Malaysia and Vietnam with 63.44, 62.33 and 45.92 percent 
retention were found to be major destinations for Indian maize exports. The most unstable markets among the maize importing 
countries were Taiwan and UAE with the zero percent retention. The analysis of export competitiveness revealed that the Indian maize 
has a moderate degree of competitiveness as Nominal Protection Coefficients during all the years studied ranged between 0.5 and 1.0. 
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INTRODUCTION
Maize is a cereal crop which is cultivated throughout 

the world and has the highest production. Global maize 
production has grown at 3.4 percent over the last ten 
years, from 717 to 990 million tonnes (Federation of 
Indian Chambers of Commerce and Industry, 2014). 
Globally maize production showed an increasing trend 
following strong industrial demand. Among the major 
producing countries, United States of America has the 
largest share in global maize production accounting for 38 
percent followed by China (27 percent), Brazil (7 
percent), Mexico (3 percent), Argentina (3 percent) and 
India (2 percent). Among the cereal crops in India, maize 
with an annual production of around 23 million tonnes 
from 9.4 million hectares ranked third in production and 
contributed to 2.3 percent of world's production with 
almost 5 percent share in world's harvested area during 
2013-14. USA, China, Brazil, Mexico, Argentina and 
India together accounted for 81 percent of the world's 
maize production, are also major exporters. Together 
Indonesia, Malaysia, and Vietnam imported around 80 
percent of the total Indian maize exports.The prominent 
importing countries include Japan, the European Union, 
Malaysia, Taiwan, Korea, etc. India ranked among top 10 
producers and exports to Bangladesh, Nepal, Sri Lanka, 
Middle East and South-East Asian countries. Maize was 

an important staple food in many countries, and its 
acreage is on the increase continuously at the global level. 

International trade played an important role in the 
economic development of a country. The participation of 
India in international trade is largely confined to primary 
products, especially of the agricultural sector. Indian trade 
policy for agricultural commodities is guided by the twin 
objectives of ensuring national food security and building 
export markets for enhancing the farmer's income(Anup, 
Sekhon & Kaur, 2016). 

The future performance of any product in 
international markets can be judged in the light of its past 
performance. Therefore, evaluation of the past 
performance of maize is necessary to work out its export 
potential, challenges and opportunities. In the era of 
globalization, foreign trade policies have given high 
importance to boost up the agricultural exports. It has 
resulted in cut-throat competition among the countries in 
the trade scenario of various commodities, and in this 
connection, a country's exports were decided by its 
efficiency promotion and its price competitiveness. 
Hence, examining the export competitiveness of the 
commodities of interest to a country is of utmost 
importance. Agricultural exports can thus serve as the 
bigger safety net in the process of structural adjustment in 
India (Leelavati, Reddy & Naidu, 2014). The present 
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study analysed the export competitiveness and direction 
of maize export from India, with projections for export in 
future.
METHODOLOGY

For the present study, secondary data regarding the 
export of maize were collected from (Agricultural and 
Processed Food Products Export Development Authority, 
2016). The temporal analysis was based on data for 15 
years, starting from 2000-01 to 2014-15. For the analysis, 
six major importing countries of maize were considered 
namely Indonesia, Malaysia, Vietnam, Bangladesh, 
United Arab Emirates and Taiwan. The data on exports 
pertaining to the period 2012-13 to 2014-15 were 
collected, and the Free on Board prices were accessed 
from Eximpulse.com. The markets selected for the study 
were Nizamabad for the local market and Doha (Qatar) as 
the international market. The information on 
transportation costs, port clearance charges, etc., for the 
selected crop, was obtained from the port authority, 
Mumbai. Trade competitiveness of maize was estimated 
under the exportable hypothesis. Under the exportable 
scenario, the competition was assumed to take place at a 
foreign port, and therefore domestic commodity had to be 
extra efficient to the tune of international costs at least.

Markov chain analysis technique was used to study 
structural change and direction of change in export value 
of maize and, Nominal Protection Coefficients were used 
to assess export competitiveness. 
Markov Chain Analysis

Central to the Markov chain analysis was the 
estimation of transitional probability matrix P . The ij

elements P  of the matrix P indicated the probability that ij

exports will switch from the i  country to the country j  th th

country with time (Dent, 1967, Gillet, 1976, Lee, Judge & 
Zeellenner, 1970). The diagonal elements of the matrix 
measured the probability that the export share of a country 
retained. Hence, an examination of diagonal elements 
indicated the preference of an importing country for a 
particular country's exports. In the context of the present 
study, structural changes were treated as a random process 
with selected importing countries. The average export to a 
particular country was considered to be a random variable 
which depended only on the past exports to that country, 
and can be denoted algebraically by equation (1):

!     r

jt it-1 ij jt! ! E =  E P + e ……………(1)
!

    i=1

Where,
E   =  Exports from India to the j  country during the jt

th

year t, 
E   =  Exports to the i  country during the year t-1,it-1

th

e    =  The error-term which is statistically jt

independent of E , and it-1

r   =     Number of importing countries.
The transitional probabilities P were arranged in a ij 

(c×r) matrix, which followed the properties of 
O P  1              < <ij

r

P  = 1 for all I     ij

        i=1

Thus, the expected export shares of each country 
during period t were obtained by multiplying the exports 
to these countries in the previous period (t-1) with the 
transition probability matrix. The transition probability 
matrix was estimated in the linear programming (LP) 
framework by the method referred to as minimization of 
Mean Absolute Deviation (MAD), the LP formulation 
was stated as 

Min O'P* + Ie
Subject to, XP* + V = Y
GP* = 1
P*  0>
Where P* was a vector of the probabilities P O was a ij, 

vector of zeros, I was an appropriately dimensional vector 
of areas, e was the vector of absolute errors (|U|), Y was 
the vector of exports to each country, X was a block 
diagonal matrix of lagged values of Y, V was the vector of 
errors and G was a grouping matrix to add the row 
elements of P arranged in P*, to unity.

After calculating the transitional probability matrix, 
the expected shares of export were calculated 

r

Y =y  X P  1(j=1,2,3,…….r)     ………………(2)                                                              jt it-1 ij
j=1

Where Y was the predicted proportions of the j  jt 

th

country's share at the time 't', Y  was the observed it-1

proportion of the country's share at time 't-1', and P was ij

the estimated transitional probability matrix. Thus, the 
expected export shares of each country during period t' 
were obtained by multiplying the export to these countries 
in the previous period (t-1) with the transitional 
probability matrix.

The Nominal Protection Coefficient (NPC) was 
computed as the ratio of domestic price P  and global D

price P  of maize. The domestic price used in this R

computation could either be the procurement price or the 
farm gate price, while the world reference price was the 
international price adjusted for transportation cost, 
packing cost, port clearing charge, insurance, etc. 
Symbolically, 

NPC= P /P ……………… (3)D R                                                                 

NPC = Nominal Protection Coefficient 
P      = Domestic price of the commodity in questionD

P      = Reference price of the commodity in questionR

If NPC was greater than one, then the commodity was 
protected, compared to the situation that what would 
prevail under free trade and if NPC is less than one, the 
commodity was not protected. The NPC helped in 
measuring the divergence of the domestic price of 
international price and thus determined the degree of 
protection of the commodities in question. 

Here, the domestic prices were compared with 
international prices. The nominal protection coefficients 
of maize were estimated for 2012-13, 2013-14 and 2014-
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15 under exportable hypothesis, and the results of the 
analysis are presented in Table 4. The incentives for the 
commodity were measured by the ratios between the 
domestic and international prices. If the ratio was more 
than one, then the commodity was protected, while 
commodity was dis-protected by the policy regime if the 
ratio was below one.
RESULTS AND DISCUSSION

The direction of trade of maize exports to different 
destinations was studied by estimating the transitional 
probability matrix using Markov chain analysis. The 
Transitional Probability Matrix (TPM) is presented in 
Table 1. The major countries considered for the analysis 
are Indonesia, Malaysia, Vietnam, Bangladesh, United 
Arab Emirates and Taiwan and remaining importing 
countries were grouped as others (Mexico, Japan, Italy, 
Spain, etc.).

The perusal of Table 1 revealed that Bangladesh 
remained as the most stable market among the major 
importers of Indian maize as reflected by the higher 
probability of retention at 0.9007, that is  the probability ,
that Bangladesh retained its exports share as 90.07 
percent. Others showed high stability, which retained its 
share (75.69 percent) of the share of its imports. Vietnam 
retained of 45.92 percent of its original share. Indonesia 
and Malaysia retained their exports share to the tune of 
63.44 and 62.33 percent, respectively. Thus Bangladesh, 
Indonesia and Malaysia were the most reliable and loyal 
markets for Indian maize. 

Bangladesh lost 5.06 percent share to Indonesia, 4.04 
percent to others and 0.81 percent to the United Arab 
Emirates, whereas, it gained 50.46 percent of Taiwan's 
share. Others gained 9.49 percent from Malaysia, 4.04 
percent from Bangladesh and lost 3.49 percent to 
Indonesia, and 20.81 percent to Malaysia. Indonesia lost 
to the tune of 24.92 percent to Malaysia, 5.72 percent to 
Vietnam, 5.90 percent to Taiwan, whereas it gained 54.07 
percent from Vietnam, 5.06 percent from Bangladesh and 
3.49 percent from others. Malaysia lost to the tune of 9.60 
percent to Vietnam, 7.20 percent to the United Arab 
Emirates, 11.36 percent to Taiwan and 9.49 percent to 
others and gained 24.92 percent from Indonesia and 20.81 
from others. Vietnam gained 57.29 percent from 
Indonesia, 9.60 percent from Malaysia, 100.00 percent 
from the United Arab Emirates and 49.53 percent from 

Taiwan, and it lost about 54.07 percent to Indonesia. The 
United Arab Emirates lost its 100.00 percent share to 
Vietnam and gained 7.2 percent share from Malaysia and 
0.81 percent from Bangladesh. Taiwan gained 5.90 
percent from Indonesia, 11.36 percent from Malaysia, 
whereas it lost 49.53 percent to Vietnam, and 50.46 
percent to Bangladesh. 

Thus it was clear from the analysis that Bangladesh, 
Others, Indonesia, and Malaysia would become the stable 
importers of the Indian maize. Taiwan and the United 
Arab Emirates would be the unstable importers as they 
could not retain their original share. !
Actual and Estimated shares of Indian Maize export 
to Importing ountries C

The actual and estimated shares of maize exported 
from India to different countries (percentage term)are 
presented in Table 2. A comparison of this proportion 
revealed that the observed proportions of export shares 
were inconsistent with the estimated shares of export, 
which were derived from the Markov chain process. The 
differences could be due to the limitation of the model that 
the present estimates depended only on the previous year 
observations and the exports also depends on sudden 
policy changes, leading to an abrupt increase or decrease 
in exports to a country.

The actual share of Malaysia, maize exports showed 
fluctuations over the study period (2000-01 to 2014-15). 
A similar picture was in the prediction of export share too, 
where the increase was from 1.98 to 36.45 percent. With 
regard to Malaysia, the actual and estimated export share 
showed fluctuations from 0 to 17.25 and 5.87 to 19.99 
percent, respectively. The actual proportion of Vietnam 
share of imports from India showed an increasing trend 
from 0 to 13.46 percent. The estimated export share also 
increased from 0.03 to 19.97 percent. With respect to 
others, the actual proportion of exports showed a 
decreasing trend from 26.75 to 18.97 percent. The actual 
and estimated exports to Bangladesh, UAE and Taiwan, 
increased both in absolute as well as in relative percentage 
to the total exports from India during the same period.
Projection of Indian Maize Exports to Major 
Importing Countries

With the help of the transitional probability matrix, 
market shares proportions of Indian maize exports to 
major importing countries were estimated up to the year 

Country Indonesia Malaysia Vietnam Bangladesh United Arab 
Emirates

Taiwan Others

Indonesia 0.63442 0.24925 0.05729 0.00000 0.00000 0.05904 0.00000
Malaysia 0.00000 0.62335 0.09603 0.00000 0.07200 0.11369 0.09493
Vietnam 0.54078 0.00000 0.45922 0.00000 0.00000 0.00000 0.00000
Bangladesh 0.05064 0.00000 0.00000 0.90076 0.00816 0.00000 0.04044
United Arab Emirates 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000
Taiwan 0.00000 0.00000 0.49538 0.50462 0.00000 0.00000 0.00000
Others 0.03496 0.20813 0.00000 0.00000 0.00000 0.00000 0.75691

Table 1. Transitional probability matrix of Indian maize exports (2000-01 to 2014-15)
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Years Indonesia Malaysia Vietnam Bangladesh United Arab 
Emirates

Taiwan Others

2015-16 123.64 115.85 579.07 447.18 790.77 203.43 656.19
(28.36) (26.57) (13.28) (10.26) (1.81) (4.67) (15.05)

2016-17 114.32 116.70 627.86 505.46 870.62 204.70 624.73
(26.22) (26.76) (14.40) (11.59) (2.00) (4.70) (14.33)

2017-18 111.22 114.24 654.34 558.60 881.43 200.15 604.08
(25.51) (26.20) (15.01) (12.81) (2.02) (4.59) (13.86)

2018-19 110.89 111.51 661.20 604.16 868.09 195.54 588.26
(25.43) (25.58) (15.17) (13.86) (1.99) (4.48) (13.49)

2019-20 111.22 109.39 657.91 642.88 852.13 192.23 575.54
(25.51) (25.09) (15.09) (14.74) (1.95) (4.40) (13.20)

Table 3.  Projected exports of Indian maize to major importing countries
(000' tonnes)

Figures in parentheses indicate percentages to total exports.

Particulars 2012-13 2013-14 2014-15

Wholesale price in Nizamabad 1100 1045 1180
Transportation cost 118 120 122
Marketing margin 5 percent 55 52.25 59
C & F handling charges 35 37 37
Wharfage charges 4.2 4.6 4.6
Service charges 25 28 30
Service tax 3.8 4.2 4.2
FOB price 1341 1291 1437
Freight from India to Doha 350 355 358
Insurance @1 percent of  FOB price 13.41 12.91 14.37
Equals to landed price 1704.41 1658.96 1809.17
Exchange rate (Rial per q) 14.55 16.2 16.7
Landed price (Rial per q) 117.14 102.40 108.33
FOB price  (Rial per q) 135 115 125
NPC 0.87 0.89 0.87

Table 4. Nominal protection coefficients of maize under exportable hypothesis, 2012-13 to 2014-15
( per q)

2019-20. It was projected that during 2015- 16, the major 
market for Indian maize would be Indonesia (28.36 
percent)  The projected exports to Indonesia exhibited a .
decreasing trend in both absolute value and percentage to 
total export. Malaysia followed the same scenario, that is, 
the projected exports of Malaysia showed a decreased 
trend from 115.85 (26.57 percent) to 109.39 thousand 
tonnes (25.09 percent) in 2015-16 and 2019-20 
respectively. With regard to Taiwan, projected export 
values showed a decreasing trend from 4.67to 4.40 
percent during the estimated period (2015-16 to 2019-20). 

Similarly projected export share of Indian maize to 
the others also decreased from 15.05 to 13.20 percent. The 
projected export share of UAE increased marginally from 
1.81to 1.95 percent from 2015-16 to 2019-20. The 
projected share of Vietnam and Bangladesh exhibited an 
increasing trend in both absolute values and percentage to 

total exports during the aforesaid period. 
Nominal Protection Coefficients of Maize under 
Exportable Hypothesis

The global competitiveness of maize was evaluated 
using Nominal Protection Coefficient (NPC), which is a 
measure of actual divergence or distortion between any 
given commodity's domestic price and international 
(border) price. The underlying rationale was that such 
divergence represents the presence of market 
interventions such as taxes, subsidies and other policy 
instruments ( . Here, the domestic prices Appleyard, 1987)
were compared with international prices. The nominal 
protection coefficients of maize were estimated for the 
years 2012-13, 2013-14 and 2014-15 under exportable 
hypothesis, and the results of the analysis are presented in 
Table 4. The incentives for the commodity were measured 
by the ratios between the domestic and international 
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prices. If the ratio is more than one, then the commodity 
was protected, while commodity was dis-protected by the 
policy regime if the ratio was below one.

In maize, the nominal protection coefficient was less 
than one from 2012-13 to 2014-15, indicating its high 
export competitiveness (Gulati, Sharma, Das & Chhabra, 
1994). In other words, the higher price of maize in the 
international market (Doha) than domestic market price 
(Nizamabad) showed distinct comparative price 
advantages in favour of India. The values of NPCs 
indicated that maize was a moderately exportable 
commodity.
CONCLUSIONS

Bangladesh was one of the most loyal importers of 
Indian maize as reflected by retention of 90.07 percent of 
its original share over the study period. Others, 
Indonesia, Malaysia and Vietnam, retained an export 
share of 75.69, 63.44, 62.33 and 45.92 percent 
respectively. Taiwan and the United Arab Emirates were 
the unstable importers as they could not retain their 
original share. UAE lost its entire share to Vietnam, and 
Taiwan lost its total share to Bangladesh and Vietnam. 
The Markov chain model revealed that the actual share of 
exports was inconsistent with their predicted shares of 
maize throughout the study period. Nominal Protection 
Coefficients were less than one ranging from 0.85 to 0.87 
during 2012-13 to 2014-15, which suggested that Indian 
maize was moderately competitive globally under the 
exportable hypothesis.
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ABSTRACT
Employee satisfaction is the extent to which employee is happy or satisfied with the jobs. It is an important factor in employee 
motivation, employee goal achievement and positive employee morale in the workplace. Generally, it is considered that there is a 
direct link between employee satisfaction and client satisfaction. Employees are the propulsive factor in client satisfaction. It 
became most critical where employees were directly interacting with customers, as in banking sector. The research is carried out  
systematically and methodically in order to find out the relationship between employee and client satisfaction in the banking sector 
in Ludhiana. Samples of employees and clients were taken from the selected branches of banks in Ludhiana. It was found that the 
satisfaction level of employees with work culture was more at private banks than at public banks. Sufficient opportunity for career 
growth was provided by the public bank but professional growth and advancement in future was given more importance. The results 
revealed that there was no significant level of relationship between the two variables. The relationship though positive but was non-
significant statistically. 
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INTRODUCTION
Existence and growth of a service organisation 

depend on the extent to which it can satisfy its clients. The 
client is the person using the services of a professional 
person or company. Client satisfaction means the number 
of customers or percentage of total customers, whose 
reported experience with a firm, its products, or its 
services exceeds the specified satisfaction goals. It is a 
measure of how products and services supplied surpass or 
meet client satisfaction. It is a strategic goal of any 
organisation, including service organisations. The 
customer has expectations and requirements; meeting and 
exceeding them is an objective, and defining and 
understanding them is a challenge. Various external and 
internal factors influence customer satisfaction. Muffatto 
and Panizzolo (1995) developed an integrative and 
holistic approach and proposed a framework for the 
analysis of the organisational processes required for the 
achievement of customer satisfaction. The main focus 
was on long-term strategic objectives for customer 
satisfaction, design of the firm's operative system and 
monitoring of the control system. Levesque and 

McDougall (1996) investigated major determinants of 
customer satisfaction and future intention in the retail 
bank sector and identified the determinants which 
included service quality dimensions, service features, 
service problems, service recovery and product used. 
Mihelis, Grigoroudis, Siskos, Politicas and Malandrakis 
(1999) focused on the determination of critical service 
dimensions and the segmentation to customer clusters 
with different preferences and expectations. Thus, 
evaluation of the performance was done that indicates the 
strong and weak points of the business organisation that is 
evaluated in relation to a set of satisfaction dimension. 
Barbara and Vincent (1990) emphasised the importance 
of service quality as an indicator of customer satisfaction 
and organisational performance in a number of industries 
within the service sector. Reichheld and Sasser (1990) 
found that loyal customer acts as a brand ambassador to 
the firm. As per study, even a 5 percent increase in 
customer retention and loyalty could lead to a 35 percent 
increase in profitability of the banking sector. Munusamy, 
Chelliah and Hor (2010) emphasized the measurement of 
customer satisfaction through the delivery of service 
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quality. Dev (2012) studied the factors responsible for 
good and healthy work culture, client satisfaction and 
employee satisfaction and found that client satisfaction 
acts an indicator of consumer purchase intentions and 
loyalty.

It is believed that satisfied employees delivered good 
services to clients and made them satisfied and client 
satisfaction also led to employee satisfaction (Kelly, 
1990; Barbara and Vincent, 1990).Employee satisfaction 
that can be evaluated based on factors like participative 
environment, working conditions, co-worker relations, 
policies and rules, supervisor quality and base wage and 
salary, fair and empathetic environment, smooth 
operations considerate communication, accessibility,  
sense of well-being, etc. Kline and Boyd (1991) evaluated 
seven aspects of job satisfaction: satisfaction with the 
firm, pay, promotional opportunities, the job itself, and 
other managers at the same level, immediate supervisor 
and subordinates. Kelly (1990) placed increased 
importance on employee motivation, satisfaction, role 
clarity and customer orientation and found that these 
variables to be directly related to customer satisfaction 
where motivation and role clarity had the greatest impact 
on customer orientation of employees. Yoon, Seo and Yoo 
(2004) indicated that both employee service effort and job 
satisfaction play vital, central roles in determining 
customer's perceptions of employee service quality and 
found them to be effective mediators linking employee's 
cognitive appraisal of various sources of support to 
service quality. 

Banking sector occupies a pivotal role in the nation's 
economic development. In the banking sector, the 
customer is the focus and services to customers are the 
differential factors. As in other service organisations, 
work culture and client satisfaction are the major pillars 
for the success of banks. With the increase in competition 
and technological advancements, economic uncertainty, 
aware and demanding customers, it is becoming difficult 
for the banks to cope up with such fast-changing needs 
and demands of not only their clients but also of their 
employees. Therefore the study was conducted to 
examine the relationship between employee and client 
satisfaction in the banking sector.
METHODOLOGY

The study was conducted in Ludhiana city as it has 
branches of almost all public and private sector banks. A 
sample of four public and four private banks was taken 
based on the maximum number of branches in the city. 
Two branches from each bank were randomly selected, 
making the sample size of 16 branches. Further from each 
branch, five front end employees were selected based on 
the willingness to participate in the survey. Thus a sample 
of 80 employees was taken. Primary data about employee 
satisfaction was collected from the employees. For 
evaluating client satisfaction, ten clients were selected on 
a random basis of these sixteen branches, making a 
sample size of 160 clients. Employee satisfaction was 

evaluated based on physical infrastructure, compensation 
plans, career growth and overall satisfaction. Client 
satisfaction was examined based on basic facilities 
offered by banks and overall satisfaction of respondents. 
The primary data was collected with the help of two 
different non-disguised and structured questionnaires- 
one for employees and the other for clients. The data so 
collected was analysed with the help of statistical tools 
like mean, standard deviation, independent two-tailed t-
test, and Karl Pearson coefficient of correlation.
RESULTS AND DISCUSSION

For the study, employee and client satisfaction were 
evaluated. To know the employee satisfaction, primary 
data was collected from employees of selected banks. The 
data pertaining to the respondent's age, gender, 
educational qualification, a post occupied and length of 
service was collected from 80 public and private sector 
employees. The profile of employees included in the 
study is as presented in Table 1.

Majority of the employees (50 percent) were from the 
age group 25-40 years. People from this age group in 
public and private sector banks were 35 and 65 percent 
respectively. Only 6.25 percent of employees were of the 
age of less than 25 years (10 percent in the public sector 
and 2.5 percent in the private sector banks). Majority of 
the employees (56.25 percent) were men. In public sector 
banks, the majority of employees (62.5 percent) were 
women while in private sector banks, the number of men 
and women employees was equal.

 The respondents were asked about their educational 
qualification. On the whole, 47.5 percent of employees 
were postgraduates, while 45 percent were graduates. In 
public banks, the percentage of graduates was higher (65 
percent), and in private banks, the percentage of 
postgraduates was higher (67.5 percent).  Among the 
respondents, 30 percent worked as lower manager 
/executive. About 28 percent worked as a clerk and about 
26 percent as manager. About 72 percent of respondents 
had the experience of more than two years. Only 2.5 
percent had 6-12 months of experience. The percentage of 
employees with more than two years' experience was 
higher (87.5 percent) in the public sector while it was only 
57.5 percent in the private sector.
Employee Satisfaction

In this study, the parameters taken for evaluating 
employee satisfaction were physical infrastructure, 
compensation/salary/recognition, benefit plans, career 
growth and overall satisfaction. In each of these 
parameters, statements related to sub-factors were 
presented to the respondents. It was found that in public 
and private sector banks, there was a significant 
difference in satisfaction level concerning ventilation and 
hygiene (Table 2). In terms of compensation/salary 
/recognition, on most of the sub-factors, satisfaction was 
lower in the public sector. The difference in satisfaction 
with respect to pay raise sufficiency and salary package 
was significantly higher in the public sector as compared 
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Variables Category Banks

Public 
sector

Private 
sector

Total

Age (Years) < 25 4 
(10.0)

1
(2.5)

5
(6.25)

25-40 14
(35.0)

26
(65.0)

40
(50.0)

> 40 22
(55.0)

13
(32.5)

35
(43.75)

Gender Male 15
(37.5)

20
(50.0)

35
(43.75)

Female 25
(62.5)

20
(50.0)

45
(56.25)

Education Secondary 
school 

3
(7.5)

3
(7.5)

6
(7.50)

Degree/diploma 26
(65.0)

10
(25.0)

36
(45.0)

Post-graduation 11
(27.5)

27
(67.5)

38
(47.5)

Position Manager 10
(25.0)

11
(27.5)

21
(26.25)

Lower manager 14
(35.0)

10
(25.0)

24
(30.0)

Agents 1 
(2.5)

11
(27.5)

12
(15.0)

Lower 
staff/clerks

15
(37.5)

8
(20.0)

23
(28.7)

Experience 6-12 months 0 2
(5.0)

2
(2.50)

1-2 years 5
(12.5)

15
(37.5)

20
(25.0)

> 2 years 35
(87.5)

23
(57.5)

58
(72.5)

Table 1. Demographic profile of employees working in 
selected banks

Figures in parentheses indicate percentages.

to that in the private sector. Similarly, in the case of benefit 
plans, satisfaction was higher in the public sector. The 
difference in satisfaction with respect to retirement plan 
was significantly different in both the sectors.

Private sector employees gave more rating to 
ventilation as 3.85 and t-value evaluated by independent 
sample t-test to be 2.94, indicating that there was a 
significant difference statistically in comparison to public 
sector employees. Also, a mean score of 3.95 was given 
by employees of private sector banks to hygiene facilities 
imparted by an employer with t-value of 2.87, which 
indicated that there was a significant difference 
statistically. It can be observed that there was no 
significant difference among public and private sector 
employees when it came to work-space, lighting and fans, 

protection against heat/cold, cleanliness, power-supply, 
drinking water and safety at work.

There was a significant difference in pay raises 
experienced by both public and private sector bank (t-
value = 4.02) at 5 percent level of significance, and public   
sector employees were more satisfied by this statement 
(mean score = 3.53) in comparison to private sector   
employees (mean score = 2.58). Also, public sector   
employees felt that their salary package met their needs 
(mean score = 3.40) in comparison to private sector   
employees (mean score = 2.90). The t-value of this   
statement showed that there was a significant difference 
in salary package so provided to public and private sector 
employees. There was no significant relationship among 
present salary which was appropriate to the work 
performed, fair evaluation of performance, employee 
recognit ion programs,  and discussions with 
superior/manager regarding the feeling of underpaid by 
the employee, and opportunity for career growth at public 
and private banks (Table 2).
Client Satisfaction

The primary data on client satisfaction was collected 
from the selected customers of banks under study. The 
profile of these respondents is as given in Table 3.

Majority of the respondents (50 percent) were of the 
age of less than 30 years, whereas 32 percent were more 
than 45 years old and only 18 percent were in the age 
group 30-45 years. The majority of the respondents were 
not working as they were students, housewives or retirees. 
However, 24 percent were doing business, while 23 
percent were in service. The majority (35.63 percent) had 
a family income of 3-6 lakh while 30 percent had a family 
income of more than 6 lakh. Client satisfaction was 
evaluated based on satisfaction concerning personalised 
services, branch network, client service, computerised 
banking and core banking.

The respondents were asked to rate the services that 
banks offered to them. It was found that clients of public 
sector banks were most satisfied for wide branch network 
(mean score = 3.88) and least satisfied with Core Banking 
(mean score = 3.66). Clients of private sector banks were 
most satisfied with computerised banking (mean score = 
3.81) and least satisfied with Customer Service (mean 
score = 3.45). There was a significant difference in 
satisfaction with respect to customer service in public and 
private sector banks at 5 percent level of significance (t-
value = 2.11). Nevertheless, there was no significant 
difference in satisfaction regarding personalised services, 
wide branch network, computerised banking and core 
banking facilities offered by public and private sector 
banks at 5 percent level of significance.

The client satisfaction in private sector banks 
regarding the overall quality of service (mean 
score=3.77) was superior to that of the public sector 
(mean score=3.46). Overall satisfaction with the banks 
was higher in the public sector (mean score 3.74) in 
comparison to the private sector (mean score=3.68) When 
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Statement Public banks Private banks t- value p-value Level of 
significance

Mean score S.D. Mean score S.D.

Physical infrastructure

Ventilation 3.15 1.12 3.85 0.89 2.94 0.00 S

Hygiene 3.40 0.90 3.95 0.81 2.87 0.01 S

Work space 4.2 0.45 3.90 0.81 0.88 0.38 NS

Lighting and fans 4.4 0.55 4.07 1.07 0.54 0.59 NS

Protection against heat/cold 4.18 0.81 4.02 0.62 0.63 0.53 NS

Cleanliness 4.10 0.74 3.93 0.69 1.01 0.28 NS

Power supply 4.10 1.06 4.08 0.76 0.25 0.81 NS

Drinking water 4.05 1.04 4.10 0.74 0.63 0.53 NS

Safety at work 4.15 0.89 4.15 0.66 0.14 0.89 NS

Compensation/salary/recognition

My present salary is appropriate for the work 
I do.

3.35 1.05 2.7 0.88 1.75 0.09 N.S.

My bank gives dearness allowance to deal 
with inflation

4.18 0.75 3.75 0.54 2.91 0.01 S

The pay raises at my organisation are 
satisfactory.

3.53 1.18 2.58 0.98 4.02 0.00 S

The salary package meets my needs. 3.40 0.81 2.90 0.74 3.01 0.00 S

I think my performance is evaluated fairly. 3.60 1.17 3.83 0.74 1.02 0.31 N.S.

Employee recognition programs are regularly 
followed

3.28 1.04 3.62 0.77 0.71 0.09 NS

If I feel underpaid, I can discuss my feelings 
with my supervisor/manager

3.95 1.20 3.70 0.61 1.18 0.24 NS

My organization will promote from within 
before looking for employees externally

3.95 0.95 3.88 0.79 0.25 0.81 NS

Benefit plans

Retirement plans 4.18 0.98 3.53 0.93 2.10 0.04 S

Life insurance 3.95 1.01 3.70 0.91 0.22 0.83 NS

Medical insurance 3.88 1.30 3.65 0.98 1.31 0.19 NS

HRS 3.95 1.08 3.58 0.91 1.79 0.08 NS

PF, ESI 3.85 1.10 3.70 0.85 1.04 0.30 NS

Leave salary 3.90 0.81 3.58 0.75 1.33 0.19 NS

Career growth and overall satisfaction

There is an opportunity for career growth. 4.08 0.76 4.15 0.53 1.48 0.14 N.S.

My job gives me professional growth and 
advancement in future.

3.83 1.15 4.20 0.46 1.69 0.10 N.S.

As a whole, you are satisfied with the work 
culture being followed by the management.

3.83 1.15 4.15 0.66 1.91 0.06 N.S.

Table 2. Factors affecting employee satisfaction
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Statement Public banks Private banks t- value p-value Level of 
significance

Mean score S.D. Mean score S.D.

Basic facilities offered by bank

Personalized service 3.68 0.96 3.7 0.97 0.16 0.87 NS

Wide branch network 3.88 1.11 3.63 1.14 1.40 0.16 NS

Customer service 3.79 0.88 3.45 1.12 2.11 0.04 S

Computerised banking 3.78 0.91 3.81 1.04 0.24 0.81 NS

Core Banking 3.66 1.01 3.54 1.10 0.75 0.46 NS

Overall satisfaction of respondents

What do you feel about overall service quality 
of your bank

3.46 1.40 3.77 1.04 1.60 0.11 NS

Would you recommend this bank to your 
friend, relatives or associates

3.70 1.18 3.35 1.16 1.89 0.06 NS

Are you overall satisfied with your bank 3.74 0.98 3.68 1.06 0.39 0.70 NS

Table 4. Client satisfaction in banks

Components Client 
satisfaction

Employee 
satisfaction

Client 
satisfaction

Pearson correlation 1 0.015

t-value (2-tailed) 0.898

N 160 80

Employee 
satisfaction

Pearson correlation 0.015 1

t-value (2-tailed) 0.898

N 80 80

Table 5. Relationship between client satisfaction and 
employee satisfaction

Variables Category Banks

Public 
sector

Private 
sector

Total

Age (years) < 30 42
(52.5)

38 
(47.5)

80 
(50.0)

30-45 years 15 
(18.8)

14
 (17.5)

29 
(18.12)

> 45 years 23 
(28.8)

28 
(35.0)

51 
(31.88)

Occupation Business 15 
(18.8)

24
 (30.0)

39 
(24.38)

Service 17 
(21.3)

20 
(25.0)

37
 (23.12)

No occupation 48 
(60.0)

36 
(45.0)

84 
(52.50)

Income ( ) <300000 25 
(31.3)

29 
(36.3)

54 
(33.75)

300000-
600000

31
 (38.8)

26 
(32.5)

57  
(35.63)

> 600000 24
 (30.0)

25 
(31.1)

49
 (30.62)

Table 3. Demographic profile of clients 

Figures in parentheses indicate percentages.

asked whether the clients would recommend their bank to 
others, the score was higher in public sector banks. It was 
found that there was no significant difference in overall 
service quality and overall satisfaction of clients of both 
the banks at 5 percent level of significance.
Relationship between Employee Satisfaction and 
Client Satisfaction

The relationship between employee satisfaction and 
client satisfaction was evaluated. It was commonly 
believed that a satisfied workforce would work together 

in order to achieve the goals of the organisation by 
building up a satisfied army of customers so attended.  
Thus, evaluation of the relationship between these two 
key terms is presented in Table 5.

In order to evaluate the relationship between client 
satisfaction and employee satisfaction Pearson method of 
correlation was used. The results showed that there was 
no significant level of relationship between the two 
variables. Though the relationship was positive, it was 
non-significant statistically. 
CONCLUSIONS

It was clear from the analysis that the satisfaction 
level of employees with work culture was more at private 
banks (mean score=4.15) than at public banks (mean 
score=3.83). Sufficient opportunity for career growth was 
provided by the public bank, having a mean score of 4.08 
but professional growth and advancement in future is 
given more importance (mean score=4.2). In order to 
drive out the satisfaction level of clients both were public 
and private sector, it was found that clients were more 
satisfied at public banks giving a mean score of 3.74 in 
comparison to 3.68 for private sector banks. However, on 
the whole, moderate level of satisfaction at both banks. 
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Moreover the relationship between employee satisfaction 
and client satisfaction, it was observed that even though 
the relationship between the two variables was positive 
(0.015) but it was non-significant statistically. Thus, there 
was no relationship between these two components at 
both the public and private level.
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ABSTRACT
In the past three decades, ustainable development has emerged as a new paradigm for development. Contemporary development s
discourse puts the onus on every governmental and non-governmental organisation to contribute towards sustainable development. 
Banks play a critical role in the achievement of sustainable development goals due to its intermediary role in the economy. Recently, 
various international guidelines and roadmap  developed to promote the notion of sustainable development such as Equator were
principles, PRI, UNEP FI, and Global reporting initiatives (GRI). The purpose of this paper was to discuss the evolution of the notion 
of sustainable development vis-à-vis the role of banking institutions in sustainable development  also examined contemporary  and
national and international initiatives that propagate the role of banks towards sustainable development and finally suggested a 
framework to achieve sustainable development through sustainable banking practices. 
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INTRODUCTION
The 20  century was the age of rapid economic th

growth due to the industrial revolution and exponential 
population growth. During the period from 1800 to 1970, 
the population of the world increased three times from 
978 million to 3632 million and the production increase  d
about 1730 times (Rostow, 1978). There was phenomenal 
growth in production and consumption after the industrial 
revolution. The limited resource base of the planet earth 
and rapidly growing population led to the exploitation of 
natural resources for satisfying human needs. It also 
created a huge environmental crisis and widened the 
social disparity in the world (Elliott, 2012; Parris & Kates, 
2003; Carley & Christie, 2000; Blewitt, 2014). Today, the 
world is grappling with a host of social and ecological 
issues like pollution, carbon emission, global warming, 
climate change, poverty, hunger, inequity, clean water, 
etc. as the result of unsustainable activities to achieve 
economic development (Mebratu, 1998; Rogers, Jalal, & 
Boyd, 2012; Sachs, 2015).

There are many negative environmental and social 
consequence of rapid industrialisation in the past two 

centur  (Pearce, Barbier & Markandya, 2013; ies
Elkington, 1994). The failure of economic expansion to 
evenly dispense the wealth across every section of the 
society and ecological crisis has necessitated the 
paradigm shift to the new notion of development. Thus, 
new paradigm, in the form of sustainable development 
was formulated. Elliott (2012) described that the idea of 
sustainable development came out as the result of the 
realisation that solution to the poverty cannot be attained 
by 'throughput growth,' that is the exploitation of the 
natural resources to spur economic growth. The rise of 
materialism and consumerism would lead to 
unsustainable future because earth's finite resources 
would not be able to support the population of the world 
(Parris & Kates, 2003; Hopwood, Mellor & O'Brien, 
2005; Weaver, Jansen, Van Grootveld, Van Spiegel & 
Vergragt, 2017). The economic activities which linked 
directly to the environment and needs of the people drive 
sustainable development practices.

Sustainable development has become a mantra in the 
twenty-first century and now considered as the central 
axis around which whole developmental activities should 
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revolve (Kumar & Prakash, 2019). Thus, it has become 
vital for every organisation to address sustainability 
issues. The present study aimed to review the notion of 
sustainable development, need to integrate sustainable 
development practices into the banking business and 
various sustainability code of conduct to promote 
sustainable development.  also proposed a It was
theoretical framework of sustainable development 
practices in banking and discussed the case study of SBI. 
Sustainable Development 

In today's globalised complex world, the notion of 
sustainable development has become a ubiquitous 
paradigm for inclusive growth and to improve the quality 
of life all around the world. The notion of sustainable 
development has emerged as the mantra of development 
in the past three decades. However, prior studies also 
outlined the lack of consensus on the exact definition of 
sustainable development, and various researchers have 
defined it differently (Holden, Linnerud & Banister, 
2017; Newman, 2005; Hopwood, Mellor & O'Brien, 
2005; Mebratu, 1998; Steiner & Posch, 2006; Silvestre & 
Tirca., 2019; Schroeder, Anggraeni & Weber, 2019).

The notion of 'Sustainable Development' was first 
defined in Brundtland Commission report titled 'Our 
Common Future' which is considered as the genesis of all 
definitions of the concept and is most widely cited 
(Steurer, Langer, Konrad & Martinuzzi, 2005; Osorio, 
Lobato& Castillo, 2005; Veron, 2001; Kutay & 
Tektufekci, 2016). According to this report, Sustainable 
development defined as “development that fulfils the 
needs of the present generation without compromising the 
ability of future generations to meet their needs” 
(Brundtland, 1987). The basic understanding of 
sustainable development is clear, but the different 
interpretations of the concept by various authors have 
become a debatable topic (Osorio, Lobato & Castillo, 
2005; Hopwood, Mellor & O'Brien, 2005). The notion of 
sustainable development and sustainability continuously 
evolved over a period of time. Initially, sustainable 
development primarily focused on the adoption of 
practices pertaining to environmental aspects. However, 
later on, social development dimension, economic and 
ethical dimensions of sustainability are deliberated upon 
while addressing sustainability issues.
Evolution of the Concept of Sustainable Development

The notion of sustainable development has first 
emerged in United Nations Human Environment (UNHE) 
conference (1972) and during the conference discussion 
on sustainable development resulted in various policy 
imperatives which further laid the foundation for 
establishment of UN Environment Program. During the 
period 1972 to 1992 , the notion of sustainable ( )
development gained widespread acceptance through the 
debate and consultations in various conferences, seminars 
and other related events in policy circles (Kutay & 
Tektufekci, 2016). One of the major reasons for 
unanimous acceptance to sustainable development 

sustainable development principles by the leaders of 
various countries was due to the political importance 
given to the term sustainable development after the 
publication of Brundtland commission report titled 'Our 
Common Future' by the UN assembly in 1987. The 
sustainable development issues such as global warming, 
climate change, poverty, social disparity, environmental 
degradation, population explosion, etc.  a matter because
of enormous concern across various platforms and 
subsequently led to the rising acceptance and 
applicability of the usage of green technologies 
(Sneddon, Howarth, & Norgaard, 2006). The 
Environment & Development, Rio declaration in (1992) 
established eighteen principles of sustainable 
development that gave the absolute meaning and different 
interpretations of the notion of sustainable development 
in different contexts (Veron, 2001). The widespread 
popularity of the notion of sustainable development 
attributed to different factors such as global warming, 
poverty, manmade environmental disaster, rising social 
inequalities, growing awareness and concerns regarding 
healthy future of humanity, increasing disparity among 
society, unsustainable production and consumption 
patterns, etc. (Hopwood, Mellor & O'Brien, 2005). 
Triple Bottom Line (TBL) Approach 

The concept of sustainable development has three 
dimensions, Environment, economic and social (Kumar 
& Prakash, 2020), and popularly known as the TBL 
approach for sustainable development. Elkington (1994) 
coined an expression Triple Bottom Line that explain  ed
sustainability through three dimensions, that is economic, 
social and environment (Slaper & Hall, 2011). TBL 
approach is also widely known as 3 Ps, which refer  to ed
the planet, people and profits (Elkington, 2013; Alhaddi, 
2015; Zak, 2015) as also depicted in Figure 1.

The underlying notion behind the TBL approach is 
that organisational performance should not only be 
measured based on its traditional financial aspect, but it 
should also measure social and environmental impacts of 
their activities (Norman & MacDonald, 2004; Kutay & 
Tektufekci, 2016; Zak, 2015; Slaper & Hall, 2011; 
Subramaniam, Kansal & Babu, 2017). It has now become 
an imperative for business organisations to not only focus 
on profit maximisation but also deal with sustainability 
concerns of every stakeholder, that is customers, 
regulators, policymakers, suppliers, government, 
employees, etc. (Zak, 2015; Norman & MacDonald, 
2004). The terms sustainability and triple bottom line are 
sometimes used interchangeably in previous studies 
(Alhaddi, 2015). 

Figure 2 exhibit  three spheres of sustainability, ed
namely economic, environmental and social dimensions 
and several vital issues associated with them. Sustainable 
development warrants continuous growth by considering 
environmental, social and economic dimensions of 
sustainability into consideration (Kearins & Springett, 
2003).
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Figure 2. Three spheres of sustainability

Source: Adapted from Zak, 2015

Figure 1. Triple Bottom Line
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Since the beginning, the concepts of CSR and 
sustainable development often used synonymously, and 
some researchers argued the debatable association 
between the two (Behringer & Szegedi, 2016). However, 
ambiguity on the similarity between the two concepts 
slightly decreased in recent times.  stated that CSR It
primarily focused on social development activities of the 
business and served as a crucial dimension of 
sustainability that contributes to sustainable 
development In the present study, sustainable . 
development used as an umbrella term that was 
encompasses the concept of corporate social 
responsibility.
Various Sustainability Related Standards, Principles 
and Guidelines

In the last few decades, various guidelines and 
frameworks were evolved globally and nationally that 
act  as an enabler to understand and incorporate critical ed
sustainability issues into business practices. The GRI 
guidelines, Equator Principles (EPs), UNGC principles 
and UNEP FI, etc.  widely used by the corporate to were
advance the adoption of CSR and sustainability reporting 
( Weber, Scholz & Michalik, Isaksson & Steimle, 2009; 
2010; Islam, Jain & Thomson, 2016). The main aim of all 
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these initiatives  to create a sense of responsibility and was
obligation within the organisations to contribute to 
sustainable development. These standards, framework 
and guidelines :are
United Nations Environment Programme Financial 
Initiatives (UNEP FI)

The UNEP FI established in 1992 following the Rio 
Earth Summit in (Brazil). It seeks to engage the private 
sector with the global financial sector to promote 
adoption of sustainability principles in banking 
institutions and better implementation of environmental, 
social and governance (ESG) initiatives (UNEP FI, 2016). 
Financial institutions signatory to UNEP financial 
initiatives commits to following its basic guidelines in 
order to adhere to sustainability principles. It propagates 
the development and implementation of sustainable 
practices in business can increase profits by incorporating 
a TBL approach. Around 200 financial institutions across 
the world  members of UNEP FI.because
Equator Principles (EPs)

Eps launched in 2003, in Washington DC, based on 
the existing IFC framework on the environment and 
social policy. It is primarily a risk assessment framework 
for financial institutions to measure and manage ESG 
risk. It also facilitates engagement with a diverse set of 
stakeholders including NGOs, government, investors and 
industry associations. Currently, more than 90 financial 
institutions in over 39 countries have adopted equator 
principles (  2019). Equator Principles,
Principles for Responsible Investments (PRI)

With the support of the UN, the Principle of 
Responsible Investment was launched in 2006. The PRI 
aims to comprehend the implications of sustainability 
issues for the investors and considering sustainability 
challenges into investment practices. It ha  six principles d
providing a global framework to incorporate ESG issues. 
Above 1,750 signatories, representing approximately US 
70 trillion dollars from over fifty countries, have been 
signatories to the PRI (PRI, 2020).
Global Reporting Initiatives (GRI)

GRI was established in 1997, as an independent non-
profit organisation based in Amsterdam, Netherland, to 
enable the business to report their sustainable 
development practices. Since its inception, GRI has 
emerged as the most extensively used standards for 
environmental and social reporting. It help  business to ed
assess and communicate organisational performance on 
critical issues of sustainability such as human rights, 
global warming, climate change and social welfare.  GRI 
was used by almost 93 percent of the world's largest 250 
corporations in over 100 countries (GRI, 2020). The 
companies signatory to GRI, not only disclose non-
financial performance, but it also encourages them to deal 
with adverse environmental and social impact and reflect 
their contributing towards sustainable development 
(Sethi, Rovenpor & Demir, 2017). 
United Nation Global Compact Principles (UNGC)

United Nation Global Compact, established on July 
26, 2000, is one of the largest global initiatives to promote 
corporate sustainability with over 13000 corporate 
participants in more than 170 countries. Since its 
inception, it has played a crucial role in catalysing 
corporate actions to bolster the accomplishment of 
millennium development goals (MDGs) and sustainable 
development goals (SDGs). It is a principle-based 
framework that provide  ten principles about human d
rights, labour relations, environment protection and anti-
corruption (Schneider & Meins, 2012).
International Standard Organization (ISO) 14001 
and 26000 Series

ISO 14001 help  the organisations to implement the ed
environmental management system to minimise the 
negative impact of their operations on the environment. 
Adoption of the ISO14001 standard help  to assess and ed
measure the environmental impact of business 
operations. ISO 26000 deals with improvement in 
socially responsible conduct of the business. It assist  ed
the organisation to adopt the practices aimed at social 
equity, inclusive development and governance for 
sustainable development (Hahn, 2013; Sethi, Rovenpor 
& Demir, 2017).
National Voluntary Guidelines (NVGs)

National Voluntary Guidelines was launched in 2011 
for responsible business conduct and to promote 
corporate sustainability by the Corporate Affairs 
Ministry, GOI. The underlying rationale to introduce 
these guidelines was the need for standardised guidelines 
similar to other international frameworks for 
sustainability reporting (Mitra & Schmidpeter, 2017). It 
provide  nine principles to improve the understanding of d
sustainability issues and inculcate responsible business 
conduct. It serves as a guiding document to the business of 
all sizes across every industry to achieve the triple bottom 
line. Subsequently, SEBI (2012) mandated companies to 
disclose Business Responsibility Report (BRR) based on 
NVGs (Kumar & Prakash, 2019).
The Need for Integration in Sustainable Development 
Banking

Development of robust, sound and sustainable 
banking system is crucial to accomplish inclusive growth 
in the economy. In the past few decades, the banking 
industry across the globe is taking a more proactive 
approach to adopt and implement sustainable 
development practices (Thompson & Cowton, 2004; 
Benedikter, 2011). Notwithstanding high-risk exposure 
of banking operations, banks  relatively sluggish o was
adopt sustainable development principles in banking 
operations (Bouma, Jeucken & Klinkers, 2001; Carè, 
2018). Previous studies suggest  that initially, banks ed
embraced the environmental dimension and social 
dimension of sustainability was addressed much later by 
the banks (Jeucken, 2001; Weber, Scholz & Michalik, 
2010). Thus, the relevant literature on sustainability in 
banking also focused on environmental practices to 
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address internal environment issues in banking operations 
(Bouma, Jeucken & Klinkers, 2001; Khan, Azizul, Islam, 
Fatima, & Ahmed, 2011). However, it is the external 
environmental impact resulting from financing and 
lending operations of the banking institutions which 
gained due consideration among stakeholders (Zadek & 
Robins, 2015; Schmidheiny & Zorraquin, 1998; Rebai, 
2014; Ziolo, Fidanoski, Simeonovski, Filipovski  & 
Jovanovska, 2017). 

The most common sustainable development strategy 
that banks are adopting across the world is the integration 
of social, environmental & ethical concerns into the 
bank's core business strategy (Scholtens, 2009; Wright, 
2012). Sustainable development practices in banking 
operations refer to carrying out banking activities by 
incorporating ethical, social & environmental issues into 
business strategy to promote sustainable development 
(Goyal & Joshi 2011; Khan, Azizul, Islam, Fatima, & 
Ahmed, 2011; Kulkarni, 2014). The concept of 
sustainability in banking is the incorporation of various 
contemporary approaches in banking that is social 
banking, responsible banking, ethical banking and green 
banking (Carè, 2018; Kumar & Prakash, 2019: Weber & 
Feltmate, 2016). According to UNEP and World Bank 
(2017) sustainable development practices in banking can 
be adopted by banks in two ways; first through the 
embracing environmental, social and ethical 
responsibilities in a bank's routine operations. 
Environmental consideration initiatives like, recycle, 
reuse, paperless banking, energy efficiency, etc. and 
social development initiatives like financial literacy, 
community involvement and financial inclusion. 
Secondly, by integrating social and environmental 
concerns into the core banking strategy like financing 
activities by environmental and social impact criteria, 
development of sustainable financial products, etc. 
(UNEP & World Bank, 2017). Weber & Feltmate (2016) 
state that in order to implement sustainable development 
in the banking business, banks required to establish 
environmental policy, environmental management 
system and social development policy. The disclosure of 
non-financial reports (that is sustainability report, CSR 
report, and business responsibility report) is another 
crucial dimension of sustainable development practices 
by the banking institutions aimed at improvement of ESG 
performance of the banks and disclosure of the same to the 
various stakeholders (Lehner, 2016; Islam, Jain & 
Thomson, 2016). Weber & Remer (2011) proposed three 
fundamental principles to integrate sustainable 
development into banking. These principles are; 
addressing environmental concerns and social 
development conduct into the banks' core business, 
sustainability into the day to the day banking business and 
adoption of sustainable development practices in terms of 
the quantifiable business results reported to all the 
stakeholders. Kumar and Prakash (2020) emphasised that 
sustainable development issues should be integrated as a 

primary strategic pillar in the banking business. 
Sustainable development in banking warrants strong 
commitment from top management to make 
sustainability considerations as the primary component of 
the banks' strategies not as a niche practice (Lehner, 
2016). Previous researchers have also noted that the 
implementation of sustainable development practices has 
significant strategic and commercial dimensions to the 
business. Consequently, financial institutions are 
increasingly adopting sustainable development practices 
to transit towards sustainable banking (Weber & 
Feltmate, 2016; Carè, 2018; Ziolo, Fidanoski, 
Simeonovski, Filipovski & Jovanovska, 2017).

Many international guidelines and standards 
promoting sustainable development in banking emerged 
in the past decade, and even individual countries have also 
established their policies to address sustainability 
concerns through banking (Icke, Caliskan, Ayturk &Icke, 
2011; Hillsamer, 2016). In 2007, China established 
'Green Credit Guidelines' (GCG) to encourage green 
financing activities of banks. It aims to shift towards a 
green economy by strengthening green lending & 
financing policy (Hoepner & Wilson., 2010). Bangladesh 
established green banking guidelines in line with global 
sustainability code of conducts to inculcate sustainable 
banking practices in banking activities (Ullah, 2013). 
Similarly, other nations have also established various 
kinds of sustainability roadmap, principles, guidelines 
standards and policies for the banking industry to address 
sustainable development issues through banking like, 
Brazil launched  in 2008, Nigeria Green Protocols
introduced  for Nigerian Sustainable Finance Principles
the banking sector in 2012, Colombia established green 
Protocol for Banking' (GPB) in 2012, In 2014, Indonesia 
adopted , Mongolian Sustainable Finance Roadmap
introduced Principles and Sector Guidelines for 
Sustainable Financing, The Banking Association of 
Turkey (BAT) formulated ' . In Sustainability Guidelines'
2015, Vietnam adopted a roadmap to promote Green 
Credit, Kenya launched  'Sustainable Finance Initiative
(SFI) and Mexico established ' in Sustainability Protocol' 
2016 (Zadek and Robin, 2015). 

Several authors have argued that Indian banking 
industry is relatively slow to respond when it comes to 
implementation of sustainable development issues in 
banking (Sahoo & Nayak, 2007; Rajput, Kaura, Khanna, 
2013; Biswas, 2011; , 2016; Bihari & Rahman & Barua
Pradhan, 2011; Sudhalakshmi & Chinnadorai, 2014; 
Raut, Cheikhrouhou & Kharat, 2017). Tara, Singh, & 
Kumar (2015) concluded that RBI needs to take the 
initiative to align Indian banking sector at par with 
international principles, standards and guidelines that 
provide environmental & social performance parameters 
to propagate sustainable development. India is yet to 
design and formulate any such sustainable/green finance 
or sustainable development policy for banking (Kumar 
and Prakash, 2019; Rajput, Kaura, Khanna, 2013). RBI 
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also issued directives for banks, (dated November 20 
2007, RBI 2007-2008/216) and highlighted banks to 
contribute in sustainable development and act responsibly 
so that adverse impact on the society and environment 
mitigated. Currently, RBI is working on a policy to 
promote sustainable banking in order to align the banking 
sector in India at par with other nations that already have 
such policies in place (Roy, 2017).
Development of a Theoretical Framework to Integrate 
Sustainable Development in Banking

The present study proposed a theoretical framework 
to promote sustainable development practices in banking 
activities. Various dimensions of the framework derived 
through a review of the literature and prominent 
sustainability code of conduct. Each dimension reflects 
underlying sustainable development practices that bank 
may adopt to promote sustainable development. 
Environmental Dimension Considerations in Banking 
Operations

Although, banking operations do not directly result in 
adverse environmental impact; but indirectly they 
substantially influence ecosystem through its financing 
and lending activities (Ahmad, Zayed & Harun, 2013; 
Bouma, Jeucken & Klinkers, 2001). The notion of green 
banking evolved to deal with environmental issues in 
banking operations. The green banking directs the 
banking core operations with environmental 
considerations (Dewi & Dewi, 2017). Green banking 
practices implementation is not only conducive for the 
environment but also result  in greater operational ed
efficiency and cost reduction (Biswas, 2011). The number 
of studies stressed the role of green banking practices to 
promote environmental sustainability. Ullah (2010) 
highlighted the vital characteristics of green banking 
strategies, like automation and digitalisation, eco-
friendly technologies, investment decision considering 
environmental issues. Bhardwaj & Malhotra (2013) also 
noted that banks are adopting eco- friendly technology, 
new process and strategies to mitigate carbon emission 
and ensure environmental sustainability. As a central 
pillar for economic growth in the economy, banks must 
take responsibility to reduce carbon emission by 
implementing green banking strategies (Chaurasia, 
2014). The adverse environmental impact directly affects 
the banks' returns, reputation and some other aspects, 
therefore; banking institutions should proactively adopt 
ecological consideration in their financing and lending 
activities (Yadav & Pathak, 2014). Sahoo & Nayak (2007) 
argued that development of green products and services, 
zero carbon footprints, energy-efficient technology, and 
green building play  a crucial role to ward off a different ed
type of risks in banking like credit risk, reputational risk 
and legal risk. As society is much more aware and 
sensitive to environmental issues, environmentally 
responsible behavior of the banks result  in a ed
competitive advantage over the other banks (Jeucken, 
2001).

Social Dimension Considerations in Banking 
Operations

Social responsibility begins by moving beyond 
various regulatory compliances and contributing to 
society. Dare, Schirmer, & Vanclay (2014) emphasized 
that social development practices are a social license to 
operate for companies. The concept of social banking 
practices evolved to accomplish social development was 
goals through banking activities. Benedikter (2011) 
described social banking practices as banking with a 
conscience, where banks integrate social considerations 
through investment in communities and providing 
financial access to the deprived people in society. The 
implementation of a triple bottom line approach to 
promoting the greater good of society is the focal point of 
social banking (Lehner, 2016; Chakravarty & Pal 2013; 
Chibba, 2009). Weber & Remer (2011) highlighted that 
banking institutions are transitioning to more socially 
oriented approach by adopting social development 
practices such as community welfare, social equity and 
human well-being. In developing countries like India, 
the expectations of the people about the role and 
responsibilities of the banks are driving banks to develop 
innovative sustainable products & services, that is and 
microcredit, financial inclusion (BSBD) initiatives, 
branchless banking, etc. (Das, 2013; Khan, Azizul, 
Islam, Fatima, & Ahmed, 2011; Chakravarty & Pal, 
2013). Earlier studies highlighted the role of financial 
institutions in promoting social development through 
microfinance, financial education and financial 
inclusion practices (Hermes, Lensink & Mehrteab, 
2005; Karmakar, 2008, Sharma & Mani, 2013). Banking 
sector play  a crucial role in bringing the deprived ed
section of the society into the formal financial system as 
the policies of the state towards financial inclusion is 
implemented through the banking sector (Sarma & 
Mani, 2013).
Innovative Sustainable Product & Services

Today, there is a paradigm shift in banking strategies 
due to the rising challenges that sustainability presents. 
Banks are increasingly adopting sustainable development 
strategies through the development of various innovative 
sustainable product and services, such as green bond, 
microfinance, financial inclusion, and green mortgage. 
(Carè, 2018). These products help  to propagate ed
sustainable development in the country (Bhardwaj & 
Malhotra, 2013).
Value-driven and Ethical Consideration in Banking 
Operations

In order to promote sustainable development, the 
banking institutions expected to adopt ethical practices by 
adhering to the principles of reliability, impartiality and 
transparency (Icke, Caliskan, Ayturk & Icke, 2011). 
Zadek & Robins (2015) emphasised that banks are 
accountable to various stakeholders and long-term 
growth of the banks rely upon their commitment to ethical 
behaviour. The corporate governance issues, anti-
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corruption standards and human rights policy should be 
taken into consideration by the banks to promote ethical 
and value-driven banking services. A large number of 
studies conducted on the role of business ethics and stable 
governance in promoting sustainability in banking 
(Jeuken, 2001; Goyal & Joshi, 2011).
Adherence to Various Sustainability Code of Conduct

Banking institutions are increasingly adopting a 
prominent sustainability code of conduct (GRI, PRI, 
UNGC, UNEP FI, and EPs) to improve the adoption of 
sustainable development practice. These guidelines and 
standards help  to assess and improve sustainable ed
development practices of the banks (Weber & Feltmate, 
2016). It also provides a platform for engagement with all 
the stakeholders of the banks. The proposed framework 
for integrating sustainable development in banking is 
provided below in Figure 3.
A Case of State Bank of India (SBI)

State bank of India is the oldest and largest 
multinational commercial bank in India with more than 
23 percent market share of the total banking assets in the 
country (SBI, 2019). The government of India has the 
most significant shareholding (61.23 percent), and the 
total banking assets stood at US 710 billion dollars (SBI, 
2019). Currently, SBI is India's largest banking institution 
in terms of deposits, and branches total banking assets, 
employee and customer base. It reported 2, 52,527 
working employees and about 430 million customers 
base. It is India's leading bank with regard to the adoption 
of sustainable development practices in banking 

Environmental considerations in banking 
activities

Environment management system that is ISO 
14001

Environment risk management framework
Environment friendly technology

Environmental policy
Environment impact assessment

Social considerations in banking            
activities

Community development
Charity, sponsorships and donations

Financial awareness and financial literacy
Training and development program

Health  Care initiatives
ISO 26000

Development of innovative sustainable product 
& services 

Financial inclusion product
Green Bond

Micro finance products
Socially responsible investment

Environmental loan
 Climate fund

Ethics, governance  & adherence to 
sustainability code of conduct

Ethical code of conduct 
Human rights policy 

Decent labour practices
Anti corruption policy

Adherence to GRI, EPs, NVGs etc.

Integrating Sustainable Development in Banking

Figure 3. A theoretical framework to integrate sustainable development in banking

operations. It was found to be the only public sector bank 
that publishes a separate Sustainability Report (SR) in 
accordance with GRI standards and subscribed to UNEP 
FI (GRI, 2020). Furthermore, SBI also found to be the 
only bank that reports all 17 sustainable development 
goals through the disclosure of activities undertaken 
under each of the seventeen sustainable development 
goals. 

In 2014, SBI constituted Corporate Centre 
Sustainabil ity Committee (CCSC) and chief 
sustainability officer position to drive sustainable 
development practices of the bank. It developed a phase-
wise roadmap to achieve zero carbon emission by 2030. It 
also reported various initiatives like green banking 
channels; green channel counters (GCC), green remit 
card, and green pin to mitigate the internal environmental 
impact of banking activities. In 2018, SBI invested US 
$625 million in renewable energy projects in association 
with World Bank to address external environmental 
impact issues. SBI was the first bank in India that issued 
green bond under 'green bond framework' to refinance 
green project worth US $650 million (SBI, 2019). It was 
also the largest climate bond certified bank in the 
emerging market economies in 2019. SBI has also played 
an instrumental role to provide financial access points in a 
remote or low populated area of the country. In order to 
provide primary education to the marginal sections of the 
society, SBI has undertaken various programs like 
Bodhshala, Peepul model school, Gyanshala and SBI 
Udaan. These practices adopted by the bank played a 
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crucial role to engender sustainable development in the 
country. 
CONCLUSIONS

Sustainable development is a ubiquitous approach for 
inclusive development in the society. Banking sector 
being a driving force in the growth of the economy, need 
to address sustainable development issues in the banking 
business. It has become extremely vital for banks to 
integrate sustainable development practices in banking 
operations. This study reviewed various sustainability 
code of conduct that could be used by the organisation to 
promote sustainable development. Although voluntary, 
the implementation of various guidelines, roadmap and 
frameworks has been instrumental in promoting 
sustainable development and sustainability in banking. 
The present study underlined the significance of 
sustainability practices implemented by the banks to 
accomplish sustainable development in the country. 
Furthermore, it also proposed a theoretical framework to 
propagate sustainable development through banking 
activities. The framework was developed by 
incorporating various dimensions of sustainability and 
each dimension & indicators of sustainability practices 
were derived through the review of the literature. Earlier 
researchers also emphasised on the role of the banking 
system to promote sustainable development. In the 
absence of any specific framework in the Indian banking 
sector, this framework may serve as a guiding tool to 
adopt sustainable development practices in banking 
activities. This study also discussed the case of SBI and 
how it pioneered a comprehensive approach to 
sustainable development. There is a dearth of literature 
pertaining to sustainability in banking in the Indian 
context. The present study contributes to the extant 
literature by providing significant insights into 
sustainability in banking in the Indian context. However, 
this study also suffered from a specific limitation that the 
proposed framework has not empirically tested. Future 
research may be undertaken to evaluate the sustainable 
development performance of the bank through the 
application of the proposed framework. 
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ABSTRACT
Madhya Pradesh state is growing rapidly in the agricultural agriculture sector since last few years. The State is making a significant 
contribution to the country's vegetable oil production. Soyabean crop is produced on a large scale. The objective of the study was to 
examine the farm size and productivity relationship of soyabean cultivation in Madhya Pradesh empirically. In the present study, 
unit-level secondary data published by DES were used. The results showed positive relationship between farm size and 
productivity. Agriculture is the primary source of livelihood for small farmers, although the size of the farm was small but was 
looked after with the help of family members. Nevertheless, the use of high yielding variety seeds (HYV) and the use of modern 
technology resulted in to direct relationship between farm size and productivity. Soybean productivity had a positive and significant 
relationship with use of labour machinery, that chemical fertilizers, manure and pesticides. However, at the same time, it was found 
that use of animal, seeds and irrigation machines had a significant negative relation with productivity.
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INTRODUCTION
Agriculture is the backbone of Indian Economy. The 

livelihood of rural population depends on agriculture. 
According to the National Sample Survey, about 44 
percent of the population of India engaged in the 
agriculture sector. Before independence, the Agricultural 
production was at a very lower level in terms of 
production and productivity because of the poor farm 
management practices, poor infrastructure, lake of use of 
modern technology, including marketing. After 
independence, agriculture progressed due to the use of 
modern technology leading to the Green revolution in the 
1960s. Punjab, Haryana, and Western Uttar Pradesh took 
the advantage of the Green revolution. Some of the states 
did not get the gain from this, lagged in the growth 
process.

Madhya Pradesh is one of the state which did not been 
get advantage from green revolution. The high 
dependency of the population on the sector makes it in as a 
priority sector, due to which the government prefered the 
sector, policymakers and scientists (Chand & 

Parappurathu, 2012; Ravallion & Datt, 1996; Virmani, 
2008). The sector is directly linked to the overall 
development of food, nutrition security, poverty and 
economics for the country. Nevertheless, there was a huge 
difference in the growth rate among states (Dreze, Sen & 
Hussain, 2006; Singh & Kaur, 2018; Singh, Singh, Singh, 
Tomar & Sachdeva, (2018); Madhya Pradesh had 19 
percent of the total land area of the country and pro 
dominant of the agrarian economy. In the past, the 
Madhya Pradesh was performing well in agricultural 
growth. There was growth rate of 9.5 percent in the 
agricultural sector during the period 2005-06 to 2014-15. 
However, the period from 2009-10 to 2014-15 was 
excellent for the state as the growth rate of the agriculture 
sector during these years increased to 15.4 percent (Singh, 
Singh & Singh, 2019). Food production in Madhya 
Pradesh declined between 1960-61 and 2000-01, due to 
the decline in area under foodgrains. The production of 
oilseeds, particularly of soyabean, increased from 14.3 
percent in 1961 to 27.9 percent in 2017. The crop made a 
considerable profit by exporting it by the industrialists, 
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and the government also earned foreign exchange. 
Madhya Pradesh had high growth in the agriculture 

sector. The debate started by Sen in 1962 on farm size and 
productivity did  not stop till yet, due to the evidences 
provided more fascinating results. It is essential to point 
out that the first attempt on the relationship between farm 
size and productivity was pointed out by Sen (1962, 
1964), who reported that there was an inverse relationship 
between farm size and productivity. The inverse 
relationship was derived based on size class data by 
Hanumantha, in 1966. After this study, a lengthy debate 
started. Some economists supported the results given by 
Sen in their study (Bhalla,1979; Ghose, 1979; Chadha, 
1978; Bharadwaj, 1974; Saini, 1971; Mazumdar, 1965) 
while other economists did not agree with the results and 
argued that as farm size increases, productivity also 
increases (Deolalikar, 1981; Ahmad & Qureshi, 1999; 
Saini,1980; Chattopadhyay and Rudra, 1976; Dasgupta, 
1977; Rao,1966; Khan & Tripathy, 1972; Bhattacharya & 
Saini, 1972, Chand, Prasanna & Singh, 2011). 

Rao (1989) argued that small farmers not only put 
more labour cost per unit but also used more labour 
intensively and explained the difference in productivity 
due to overuse of family labour and the qualitative 
difference in the means of labour. In 1960, the role of land 
reform and small farmers became important issues for the 
political leader. The small farmers take tractors, etc. on 
rent. However, its opponents argued that the 
imperfections of the market and the small farmer's ability 
to use these tools could only be to a certain extent. There is 
a lot of variation in buying these tools in the market or 
getting acquired by the corporate banks. Nevertheless, 
after the Green Revolution, the difference between small 
and large farmers increased significantly (Rao 1975, 
Saini; 1980; Singh & Patel, 1973). In other words, after 
the Green Revolution, the inverse relationship between 
farm size and productivity changed and now there is direct 
relationship between farm size and productivity. It was 
noticed that as the size of the farm increases the total 
production increases by the same proportion (Saini, 
1980). As such the relationship between farm size and 
productivity was unclear. The Madhya Pradesh state is 
undergoing radical changes in the agriculture sector, and 
most of the relation in the sector also changed. The present 
study is trying to establish the relationship between farm 
size and productivity of the soyabean crop. The study 
concentrates on soybean crop because the Madhya 
Pradesh was the biggest producer of this crop.  The study 
established the relationship between farm size and 
productivity of soyabean. Furthermore, it identified the 
determinants of soyabean yield. 
METHODOLOGY

The present investgation was based on the secondary 
data as well as the unit-level cost of cultivation survey 
data taken from the Directorate of Economics and 
Statistics and the Ministry of Agriculture. The data on 
area, production and yield was collected from 1998 to 99 

to 2017-18, because before 1998-99 the data available for 
undivided Madhya Pradesh (Madhya Pradesh and 
Chattishgarh). This study used unit-level cost of 
cultivation data of 450 farmers (1628 plots in three years) 
to establish the relationship and find out the determinants 
of yield, so the data compiled for the (TE) 2016-17. The 
data were analysed using growth rate analysis.
Growth Rate Analysit

The compound growth rate in the area, production 
and yield for cotton were estimated for the selected time. 
The compound growth rates were estimated using the 
exponential model. 

Y = abt

Log Y = log a + t log b
CGR = (Antilog b-1) × 100
Where, 
t  = Time period in year
Y = Area/production/yield
A & b = Regression parameters and 
CGR = Compound growth rate
To identify the relationship of inputs with the 

soyabean yield, the multiple regression and the working 
model was used. 
Yield  =  + Lab + Aml + Mach + Seed + soyabean 0 1 2 3 4β β β β β

β β β β5 6 7  8 μi!Seed+ Manure+ Insct + Irri + 
Where
Lab = Labour use (hr/ha)
Aml = Animal use (hr/ha)
Mach = Machine use (hr/ha)
Seed = Seed use (kg/ha)
Fert = Fertilizer use (kg/ha)
Manure = Manure use (q/ha)
Insct = Insecticide use ( /ha) and
Irri = Irrigation machine use (hr/ha)
 Here  presenting intercept and    to  were β β β0 1 8

coefficients and µ presenting error term. 
RESULTS AND DISCUSSION

The area under soybean crop in India was 70 percent 
in Madhya Pradesh in 1998-99 and about 65 percent of the 
country's total soybean production in the same year. The 
area share of Madhya Pradesh under soyabean crop was 
reduced to 48.5 percent in 2017-18, and the share of 
production decreased to 48.7 percent. The reason for 
declining production was shifting of area towards other 
crops due to the intake of high amount of nutrient from the 
soil by soyabean, and after few years, the land turned 
barren. It resulted in the high volatility recorded in crop 
yield. The crop counted as rainfed crop and back to back 
drought cames in the state. Such type of situations pushed 
farmers to select alternative crop.   

In India from 1998-99 to 2007-08, the area increased 
by 3.95 percent. However, Madhya Pradesh grow only 
0.65 percent. India's soyabean production was increased 
by 5.36 percent during 1998-99 to 2007-08. Whereas in 
Madhya Pradesh, it increased by 2.13 percent.

In the next ten years (2007-08 to 2017-18) the area 
under crop increased by 1.82 percent and production 
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increased marginally. However, during the same time, the 
area in Madhya Pradesh increased by 0.10 percent, and 
the growth rate of production was negative (-1.50). In 
overall, the area under soyabean in Madhya Pradesh 
increased by 1.76 percent and production by 2.99 percent. 
The high growth in production increase in area was the 
result of improvement in the yield.

The perusal of Table 2 showed the relationship 
between farm size and productivity of the soyabean crop, 
as the size of the farm increases, productivity also 
increase. There was a clear positive relationship between 
farm size and productivity in soyabean cultivation in 
Madhya Pradesh. The marginal farmers reported as an 
average yield of 1032 kg/ha. At the same time, the largest 
farmers yield was 1133 kg/ha in Madhya Pradesh. So on 
the basis of the results of this study, it was established that 
the farm size and productivity of soyabean cultivation in 
Madhya Pradesh were positively correlated. The positive 
relationship was observed between farm size and 
productively. It showed that as the farm size increased, 
productivity also increased. Similar results were reported 
by Deolalikar (1981); Ahmad and Qureshi (1999); Saini 
(1980); Chattopadhyay and Rudra (1976); Dasgupta 
(1977); Rao (1975); Khan and Tripathy (1972); 

Period All India Madhya Pradesh

Area Production Yield Area Production Yield

1998-99 to 2007-08 3.95 5.36 1.36 0.65 2.13 1.47

2008-09 to 2017-18 1.82 0.09 -1.69 0.10 -1.50 -1.59

1998-99 to 2017-18 3.84 4.26 0.41 1.76 2.99 1.21

Table 1. The growth rate of the area, production and yield of soyabean in India and Madhya Pradesh

Source: Authors estimation.
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Figure 1. Trends of area, production and yield of soyabean in Madhya Pradesh

Size group Yield (kg/ha) 

Marginal 1032

Small 1057

Semi-Medium 1094

Medium 1122

Large 1133

Overall 1106

Table 2. Farm size group-wise average yield of soyabean 
in Madhya Pradesh TE 2016-17

Bhattacharya and Saini (1972); Singh et al. (2017); Singh, 
Singh and Singh (2019).

The perusal of Table 3 exhibited the status of use of 
inputs across the land size group in soyabean cultivation. 
The results showed that as the farm size increased, the use 
of labour hours decreased, due to more labour hours by 
marginal and small farmers for the soyabean cultivation. 
On the other side, the larger farmers used more machinery 
than marginal and small farmers and observed that with 
increase in farm size the machines usage also increased. 
The larger farmers took credit to use the machines. Small 
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Inputs Marginal Small Semi-Medium Medium Large Overall

Labour use (hr/ha) 295 268 245 233 224 241

Animal use (hr/ha) 10 9 9 5 4 6

Machine use (hr/ha) 10 10 10 12 13 12

Seed use (kg/ha) 89 88 88 88 87 88

Fertiliser use (kg/ha) 48 49 50 50 50 49

Manure use (q/ha) 10 8 8 6 6 7

Insecticide use ( /ha) 1531 1618 1822 1836 1874 1797

Irrigation machine use (hr/ha) 1.1 0.7 0.9 1.0 1.1 1

Table 3. Input use across size group in soyabean cultivation in Madhya Pradesh TE 2016-17

Source: Authors estimation.

farms used 295 hours of labour per hectare due to 
financial problems, whereas large farm size farmer used 
only 224 hours per ha.

The marginal and small farmers were more 
dependent on use animal as an alternative to the 
machinary. The results presented in Table 3 revealed that 
there was no significant difference in the use of chemical 
fertilizers. Manure use of small farm sizes was much more 
than that of large farm sizes. The use of manure by large 
farm size was minimized because the number of livestock 
was not much differed between small and large farmers, 
so larger farmers having less average per hectare 
availability of farm yard manure. The use of pesticides 
increased per hectare as the farm size increased (Table 3).

The continuous planting of one crop causes soil 
damage due to development of harmful phaphoond such 
as Rhizoctonia, Sclerotium, Fusarium, etc. Nowadays, 
new pests started attacking this crop. It was reported that a 
blue beetle previously attacked the cabbage crop. Now it 
has started attacking the soyabean crop as well and 
causeed considerable damage to the crop. The difference 
in the use of irrigation machines in soyabean cultivation 
in Madhya Pradesh was not so pronouced.

The productivity of soyabean is a dependent on 
various inputs used. The effect of various inputs on 
productivity was measured with reference to use of labour 
(Hrs/ha), machinary (Hrs/ha), fertilizer (Kg/ha), manure 
(q/ha), insecticide (Rs/ha) which was positively related 
and statistically significant, which means that with an 
increase these inputs productivity also increased. These 
findings agreed with Singh,  Singh,  Singh, Tomar,  & 
Sachdeva,  (2018). 

Labour productivity increased with the increased use 
of an hour, but, productivity decreased with the increasing 
use of animals per hour. The productivity of an hour of the 
machinary resulted in increases in production by 19.32 
Kg/ha. However, the use of one kg/ha more seeds 
decreased productivity by 17.42 kg/ha. Using one 
kilogram of chemical fertilizer increased productivity by 
4.29 kg. The use of homegrown farmyard manure 
increased productivity by 3.83 kg. However, the 
expenditure on pesticides was found to be positively 

related with productivity, and rupee one increase on 
pesticides increased yield by 0.11 kg/ha. The results of the 
regression model suggested that there was an excellent 
chance to increase the yield of soyabean in Madhya 
Pradesh. The test of goodness of model fit also showed the 
best fit model. The value of adjusted R showed about 23 2 

percent variation in the yield was captured in this model.
CONCLUSIONS

Madhya Pradesh is growing rapidly in the 
agricultural sector for the last two decades with the state 
contributing about fifty percent of the Soyabean 
production to the country's production. The study 
established that there is a direct relationship between the 

Variable Estimated parameter

Intercept 1852.05***

(175.29)

Labour use (hr/ha) 0.69***

(0.16)

Animal use (hr/ha) -1.68**

(0.72)

Machine use (hr/ha) 19.32***

(1.59)

Seed use (kg/ha) -17.42***

(1.76)

Fertilizer use (kg/ha) 4.29***

(0.82)

Manure use (q/ha) 3.83***

(0.99)

Insecticide use ( /ha) 0.11***

(0.02)

Irrigation machine use (hr/ha) -23.72***

(2.77)

Adjusted R2 0.234

Number of observations 1628

Table 4. Estimation of determinants of the yield of 
soyabean in Madhya Pradesh

Source: Authors estimation.
The figures in parenthesis are the standard error of the coefficient.
***, **, and * shows the significant at 1, 5 and 10 percent level.
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productivity of soyabean crop and farm size. Small 
farmers used more labours and animal than larger 
farmers. The larger farmers depend more on machinery as 
compared to marginal and small farmers. The results 
revealed that there was non-significant difference in the 
use of seeds, pesticides and irrigation machinery. These 
inputs are used even more by large farmers because 
finance was available in the market. Use of labour, 
machinary, chemical fertilizers, manure and pesticides 
had a positive impact on the productivity of soyabean 
crops. That means productivity can be increased by 
increasing the quantity of these inputs. However, the use 
of animal labour, seeds and irrigation machines impacted 
productivity adversely. The use of pesticides by the 
farmers of this state is also taking place on a large scale. It 
called for the concerted effort on the part of extension 
agencies to educate the farmers about benefits of the 
judicial use of the costly and scare input. It will go a long 
way to curtail the cost of production and provide higher 
returns to the soyaban growers.
REFERENCES
Ahmad, A., & Qureshi, S.K. (1999). Recent evidence on farm 

size and land productivity: Implications for public policy. 
Pakistan Development Review 38(4): 1135-1153

Bhalla, S. (1979). Farm size productivity and technical change 
in Indian agriculture. In R.A. Berry, and W.R. Cline (Eds.) 
Agrarian structure and productivity in developing 
countries   (pp. 141-193).  Baltimore: John Hopkins Press.

Bharadwaj, K. (1974). Production conditions in Indian 
agriculture: A study based on farm management surveys. 
Cambridge, United Kingdom: Cambridge University Press.

Bhattacharya, N., & Saini, G.R. (1972). Farm size and 
productivity: A fresh look. Economic and Political Weekly, 
7(26), A63-72.

Chadha, G.K. (1978). Farm size and productivity re-visited: 
Some notes from recent experience of Punjab. Economic 
and Political Weekly, 13 .(39), A87-96

Chand, R., & Parappurathu, S. (2012). Temporal and spatial 
variation in agriculture growth and its determinants. 
Economic and Political Weekly 47, , 55-64

Chand, R., Prasanna, P.A.L, & Singh, A. (2011). Farm size and 
productivity: Understanding the strengths of smallholders 
and improving their livelihoods. Economic and Political 
Weekly 46, (26/27), 5-11.

Chattopadhyay, M., & Rudra, A. (1976). Size-productivity 
revisited. (39), A104-Economic and Political Weekly, 11
116.

Dasgupta, B. (1977). Agrarian change and the new technology 
in India. Geneva: United Nations Research Institute.

Deolalikar, A.B. (1981). The inverse relationship between 
productivity and size: A test using regional data from India. 
American Journal of Agriculture Economics, 63(2), 275-
279. 

Dreze, J., Sen, A.K., & Hussain, A. (2006). The political 
economy of hunger.  Oxford Publisher, India Paperbacks.

Ghose, A.K. (1979). Farm size and land productivity in Indian 
agriculture: A reappraisal. The Journal of Development 

Studies 16, (1), 27-49.
Khan, W., & Tripathy, R.N. (1972). Intensive agriculture and 

modern inputs: Prospects of small farmers: A study in West 
Godavari district. Hyderabad: National Institute of 
Community Development.

Mazumdar, D. (1965). Size of farm and productivity: A problem 
of Indian peasant agriculture. (126), 161-Economica, 32
173.

Rao, C.H.H. (1966). Alternative explanations of the inverse 
relationship between farm size and output per acre in India. 
Indian Economic Review 1, (2), 1-12.

Rao, C.H.H. (1975). Technological change and the distribution 
of gains in Indian agriculture. Delhi: Macmillan.

Rao, C.H.H. (1989). Technological change in Indian 
agriculture: Emerging trends and perspective. Indian 
Journal of Agricultural Economics, 44  (4), 385-398.

Ravallion, M., & Datt, G. (1996). How important to India's poor 
is the sectoral composition of economic growth? World 
Bank Economic Review, 10(1), 1-25.

Saini, G.R. (1971).Holding size, productivity and some related 
aspects of Indian agriculture. Economic and Political 
Weekly 26, , A79-85.

Saini, G.R. (1980). Farm size productivity and some related 
issues in India's agriculture: A review. Agricultural 
Situation in India, 34(11), 777-783

Sen, A.K. (1962). An aspect of Indian agriculture. Economic 
Weekly, 14, 243-246.

Sen, A.K. (1964). Size of holding and productivity. Economic 
Weekly, 16(5/7), 323-326. 

Singh, J., Dutta, T., Singh, J., & Singh, N. (2019). Farm size and 
technical efficiency relationship in major cotton-producing 
states: Empirical evidence from the cost of cultivation 
survey data. , (11), 1314-1329.Restaurant Business 118

Singh, J., & Kaur, A.P. (2018). Tackling regional imbalances in 
agriculture. , (4), 60-64.Kurukshetra 66

Singh, J., Singh, A., Singh, N., Tomar, T.S., & Sachdeva, H. 
(2018). Growth trajectory and inter-regional agricultural 
disparity: A study of Madhya Pradesh. Indian Journal of 
Economics and Development, 14 (4), 464-472.

 Singh, J., Singh, N., & Singh, A. (2018). Empirical evidence of 
farm-size efficiency relationship of gram cultivation: A 
case study of Madhya Pradesh. In Chanchal Kumar Buttan 
and A.P. Singh (Eds.), Emerging trends, issues and 
challenges in business economics (pp. 420-427). Bhopal: 
Indra Publishing House.

Singh, J., Srivastava, S.K., & Balaji, S.N. (2019). Agricultural 
growth trajectory in Madhya Pradesh: Is it sustainable. 
International Journal of Social Science and Management 
Studies 5, (1), 27-35.

Singh, J., Srivastava, S.K., Kaur, AP., Jain, R., Immaneulrj, K., 
& Kaur, P. (2017). Farm-size efficiency relationship in 
Punjab agriculture: Evidences from cost of cultivation 
survey. Indian Journal of Economics and Development, 
13(2), 357-362.

Singh, R., & Patel, R.K. (1973). Returns to scale, farm size and 
productivity in Meerut district. Indian Journal of 
Agricultural Economics 28,  (2), 43-48

Virmani, A. (2008). Growth and poverty: Policy implications 
for lagging states.  , (2), Economic and Political Weekly 43
54-62.

463

Singh, Singh and Banoo: Farm size and productivity relationship in soyabean cultivation



ABSTRACT
Livestock sector assumes an important place in the Indian economy, especially for the welfare of the rural population by giving money 
pay, business, resource esteem and keeping up wellbeing status of individuals through the supply of animal protein even during crop 
failure due to adverse climatic conditions. The study on poultry enterprise was based on primary data gathered from 100 each a layer 
and broiler farmers distributed across all regions of Punjab by proportional probability sampling technique. The meeting plan 
containing a rundown limitation and the farmers were approached to rank them as per the seriousness of the requirements looked by 
them. The information so gathered was classified and examined by utilizing Henry Garrett Ranking technique. Constraints faced by 
the poultry farmers in production and market of eggs and broiler meat includes lack of technical skill labour, higher cost of feed, higher 
fluctuation in the price of eggs, the low market price of eggs, low premium on bulk quantity, non-available service of poultry doctors, 
fluctuation in chicks price, seasonal fluctuation in the price of broiler, lack of regular demand, delay in payment, lack of horizontal 
integration and outbreak of disease and pest attack. The study recommended that poultry concerned institutions should tackle the 
major constraints affecting the production and market issues of poultry farmers. From an economics angle, poultry farming seems a 
profitable venture and has a bright future.
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INTRODUCTION
The poultry industry is an important branch of the 

livestock sub-sector of Indian's agricultural sector. The 
importance of the poultry industry lies fundamentally in 
the provision of meat and egg, employment directly or 
indirectly and the generation of revenue of the country. 
The Indian poultry part with 7.3 per cent development in a 
poultry population, it has seen one of the quickest annual 
developments of around 6, 10 and 8.35 percent in eggs, 
meat and broiler production, respectively throughout the 
most recent decade among all animal-based segments 
(Pawariya & Jheeba, 2015). The broiler industry is one of 
the productive agro-industries which can viably handle 
the issues of unemployment and underemployment in the 
rural areas, especially of small and marginal farmers. 
Broiler industry can be embraced under a broad scope of 
climatic conditions and can, for the most part, be joined 
helpfully with other farm enterprises (Singh, Sharma, 
Sidhu & Kingra, 2010). An increase in per capita 

consumption by one egg and 50 grams of poultry meat can 
create employment for about 26,000 persons per year 
(Kazi, 2003). 

Punjab is transcendently dependent on the 
agricultural economy, and the size of normal land holding 
is very small. Besides, the agricultural production has 
arrived at its plateau, and there is not much scope to 
extend further improvement except if we increment the 
soil fertility and water resources, which require a 
considerable investment. At present, pay from arable 
cultivating alone is not productive to keep up the 
livelihood of farmers and their families. Along these lines, 
the selection of blended cultivation is the answer for 
expanding agricultural production and raising the 
financial status of the farmers. Diverse agriculture, 
guarantees practical usage of assets for horticulture and 
received appropriate animal science enterprise like layer 
farming, broiler farming, dairy farming, pig farming, 
rabbit farming, sheep & goat farming, Kennel/dog 
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farming and so on (Bhattu, Sharma & Singh, 2015). 
The fast development of the poultry industry has been 

urging numerous farmers to receive poultry farming as a 
fundamental wellspring of income. Regardless of 
different improvements in present-day poultry farming 
malady issues stay as a significant imperative influencing 
its effective working. India's broiler farming is 
exceptionally disorderly, particularly in Northern India, 
however, in South India, the players of all industry have 
met up for coordinated activities. In any case, the layer 
industry is absolutely in the hands of a sloppy segment. 
Small units are presumably ending up at issue due to high 
feed, labour costs, expensive vaccines and veterinary care 
services and the non-accessibility of credit. Some small 
units set up in about a month and a half. Despite the fact, 
the poultry sector confronting different issues related to 
the production and marketing of chicks (Praveena and 
Bojiraj, 2017). The high expenses of poultry feed is the 
primary cause of farm failure and disappointment, 
therefore, the role of the government is to plead for 
control feed cost (Asare, 2010; Yemane, Tamir & 
Mengistu, 2016). The high feed cost is one of the major 
problems in the poultry sector because more than 60 
percent of the variable cost went for poultry feed. The 
study focused on the constraints in production and 
marketing of layer and broiler farming in Punjab. In the 
backdrop of this, the present study was undertaken:

 to identify various production and marketing 
constraints confronted by layer farming, and

 to examine the several production and marketing 
problems challenged by broiler farming.

METHODOLOGY
The study was based on a field survey of the layer and 

broiler farmers in Punjab. The list of poultry farmers was 
obtained from the Assistant Director of poultry in 
Department of Animal Husbandry, Government of 
Punjab from four Zones of poultry, namely Jalandhar, 
Patiala, Kotkapura and Gurdaspur. The sample of 200 
poultry farmers (100 each a layers and broilers) was 
selected randomly from all districts of Punjab state 
through applied proportional probability sampling 
technique. A well-structured interview schedule was 
prepared and was pre-tested on poultry respondents. After 
incorporating the necessary changes in the interview 
schedule, the required information collected through 
personal interview method for 2018-19. 

The constraints commonly observed by the practising 
farmers were listed out. The interview schedule 
containing a list of constraints and the farmers asked to 
rank them according to the severity of the constraints 
faced by them. The constraints graded on a priority 
assigned by individual farmers like the constraints which 
were perceived as the 1  major constraint affecting the st

profit from poultry farming was ranked 1 , and next st

constraint affecting the revenue as perceived by the 
farmers was ranked 2 , and similarly, the constraints were nd

ranked up to 7.  Similarly, information of the constraint 

which impediment to the production and marketing was 
collected from poultry farmers. The information of major 
constraints faced by farmers of layer and broiler such as 
skilled labour, higher cost of feed, fluctuation price of 
eggs, low market price, the low premium on quantity, 
services of poultry doctor, diseases, fluctuation chicks 
price, seasonal fluctuation in price broiler, lack of regular 
marketing, higher cost of feed, delay in payments, lack of 
horizontal integration was collected. The collected data 
were tabulated and analyzed statistically using Henry 
Garrett Ranking technique. The sets of legitimacy given 
by the respondents were changed over into positions by 
utilizing the following formula.

where, 
R = Rank given for i  problem by j  individual ij

th th

N  = Number of problems ranked by j  individual.j

th

The rate position of each position along these lines 
got was changed over into scores by alluding to the Table 
given by Henry Garrett. At that point for each factor, the 
scores of individual respondents were included and 
isolated by the total number of respondents for whom the 
scores were added. These mean scores for every one of the 
problems were orchestrated in the request for their 
positions and surmisings drawn (Garrett and Woodworth, 
1969).
RESULTS AND DISCUSSION
Constraints Confronted by Poultry Farms in 
Production and Marketing of Eggs

Constraint analysis plays an important role while 
working out the economic viability of layer farming. In 
the present study, particular emphasis was laid on 
bringing out various productions and marketing related 
problems faced by layer respondents. It can be seen from 
Table 1 that figure for the total availability score in respect 
of lack of technically skilled labour was estimated to be 
7519. The corresponding figure for the higher cost of 
feed,  higher fluctuation in the price of eggs, the low 
market price of eggs, low premium on bulk quantity, non-
availability of health service veterinary aid on time and 
outbreak diseases and pest attack were estimated score 
5940, 5687, 5347, 4199, 3465, and 2547, respectively. 
Further constraints of the mean score were 75.19, 59.40, 
56.87, 53.47, 41.99, 34.65 and 25.47 for lack of 
technically skilled labour, cost of feed, higher fluctuation 
in the price of eggs, the low market price of eggs, low 
premium on bulk quantity, non-availability of health 
service veterinary and outbreak of diseases and pest 
attack. 

The problems faced by different groups of layer 
farmers in the production and marketing of egg 
production were lack of technically skilled labour trailed 
by a higher cost of feed and higher fluctuation in the price 
of an egg. The first significant constraint tackled by layer 
farmers was lack of technically skilled labour which 
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Constraint Total score Mean score Rank

Lack of technical skill labour 7519 75.19 1

The higher cost of feed 5940 59.40 2

Higher fluctuation in the price of eggs 5687 56.87 3

The low market price of eggs 5347 53.47 4

The low premium on bulk sold eggs  4199 41.99 5

Non-availability of health service & veterinary aid on time 3465 34.65 6

The outbreak of diseases and pest attack 2547 25.47 7

Table 1. Henry Garrett ranking sources of constraints in production and marketing of eggs

Constraint Total score Mean score Rank

Higher fluctuation in chicks price 7398 73.98 1

Seasonal fluctuation in price broiler 5826 58.26 2

Lack of regular demand 5021 50.21 3

The higher cost of feed 4275 42.75 5

Delayed  payments 4795 47.95 4

Lack of horizontal integration 2485 24.85 6

Table 2. Henry Garrett ranking sources of constraints in production and marketing of meat

required for ingredient mixed with feed and picking up the 
eggs in the proper way, and skilled labours were not 
readily available in the rural area, if available the wages 
were very high. It was affected by the cost of production, 
which was reported by previous workers (Konale, 2009; 
Atuahene, Attoh-Kotoku & Mensah, 2010). The high 
price of feed was another important constraint with 59.40 
mean scores and ranked second one. The high cost of the 
feed and ingredients might be the reason for it. Similarly, 
the problem was found by layer poultry farmers in 
Banaskantha region of Gujarat (Sheikh, Aswar, Rajpura 
& Rohit, 2013). The third major constraint for layer  
poultry farmer was high seasonal price fluctuation of 
eggs, the price of eggs was low in summer season and high 
in the winter season. Similar findings were reported by 
Aromolaran, Ademiluyi and Itebu (2013).

Another major constraints faced by layer farmers for 
egg production, and the market was the low market price 
of eggs followed by low premium on bulk quantity, non-
availability of timely health service & veterinary aid and 
outbreak of diseases and pest attack. The fourth problem 
was with respect to the low market price of eggs received 
by layer farmers due to inadequate information of market 
trend and surplus production in some area and shortage 
production in-demand area which was the result that the 
affected on market price fully supported by the finding 
(Selvakumar, Pandian, Prabhu & Meganathan, 2006). 
The fifth problem, the price received by the layer farmer 
was also a low premium on bulk sold eggs received by the 
egg producer, which was almost constant for an extended 
period. The layer farmers sold their eggs at a low price and 
did not get better profit margin due to the low wholesale 
price of eggs. Respondents faced this constraint due to 

breakage of eggs during transportation from one place to 
another palace (Sheikh, Aswar, Rajpura & Rohit, 2013).  
Non-availability of health service veterinary aid on time 
as few farmers expressed a constraint. Usually, the 
majority of the farmers expressed that, non-availability of 
health service & veterinary aid at the right time and high 
medicine cost affected their poultry farming operation. 
Similar result were described by (Swain, Kumar, Parit & 
Korikanthimath, 2009). The outbreak of diseases and pest 
attack as a very few constraints, this was probably 
because the poultry farmers could not identify the 
symptoms of the disease earlier enough to prevent disease 
outbreak the result support study (Aromolaran, 
Ademiluyi & Itebu, 2013).
Constraints Faced by Poultry Farms in Production 
and Marketing of Meat

Limitation of investigation assumes a significant job 
while working out financial reasonability of broiler 
farming. In the present examination, unique accentuation 
was laid on bringing out different production, and 
marketing related issues looked by broiler respondents. 
The several constraints in production and marketing of 
meat production faced by way of broiler respondents have 
been depicted in Table 2. The total availability score in 
respect of higher fluctuation in chicks price was 
calculated to be 7398, conforming higher seasonal 
fluctuation in the price of broiler, lack of regular demand, 
higher cost of feed, delayed payments and lack of 
horizontal integration were estimated total score 5826, 
5021, 4275, 4795 and 2485. Further, constraints of mean 
score on fluctuation in chicks price were 73.98, the 
highest as compared to seasonal fluctuation in the price of 
broiler with the mean score was of 58.26. Similarly, the 
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lack of regular demand mean score was 50.21, higher cost 
of feed mean score was 42.75, delayed payments mean 
score was 47.95, and lack of horizontal integration mean 
score was 24.85. 

The main constraints conferred by different groups in 
the production and marketing of meat production were 
higher fluctuation in chicks price as compared to seasonal 
fluctuation in the price of broiler and lack of regular 
demand. The first major problem tackled by broiler 
farming was the higher fluctuation in chicks price which 
did not remain stable in all seasons. The broiler farmers 
purchased chicks in slots wherein prices were varied very 
frequently. Thus, the broiler farmers did not purchase the 
chicks sometime due to the higher cost of chicks in the 
hatcheries. These results were confirmed by Swain, Parit 
& Korikanthimath (2009). The second major constraint 
was a seasonal fluctuation in the price of broilers. The 
price of broiler meat was low in the summer season and 
high in the winter season due to higher demand for broiler 
meat in this season. Similar, problem was also highlighted 
in the study (Anwar, Qureshi & Anwar, 2004). Lack of 
regular demand was the third constraint as reported by the 
farmers due to small farm size and fluctuation of demand 
of meat round the year which was supported by the study 
of Islam and Nath (2015); Singh (2010).

Additional major constrains faced by broiler farmers 
for meat production, and the market were the higher cost 
of feed as compared to delay in payments and lack of 
horizontal integration. The fourth major problem noticed 
in the area related to the higher cost of feed, which 
accounted for 60 per cent of variable cost. The broiler feed 
was prepared by a small number of the companies who 
provided the feed at a higher price because of the 
Oligopsony marketing of feed mills. This aspect is 
supported by the study of Islam and Nath, (2015). Delay 
in payments in broiler farming was also another constraint 
and was ranked at number three. Broiler farmers did not 
receive the payment on time because the wholesale 
system delayed the payment. The findings were in line 
with a study of Singh, (2010). Lack of horizontal 
integration was communicated by scarcely in the present 
study. The horizontal integration of firms was motivated, 
gaining a large share from broiler market and higher price. 
The broiler farmers should establish the producer 
association which may work jointly, keep the broiler price 
stable in all seasons and concern the broiler farming 
difficulties (Singh, 2010).
CONCLUSION

The challenges faced by layer and broiler poultry 
farms impede the willingness of the poultry farmer to 
increase their production and marketing. It was found that 
the majority of poultry farmers adopted this business as a 
secondary source of their income because the primary 
source of agriculture cultivation does not provide 
adequate income. The study revealed that the farmers had 
constraint in production and marketing of eggs layer 
farming which was more affected and the highest rank one 

goes to lack of technically skilled labour as compared to 
other ranks. The problems faced by different groups being 
the main constraints in the production and marketing of 
egg production were the higher cost of feed followed by 
higher fluctuation in the price of eggs, the low market 
price of eggs, low premium on bulk sale of eggs, non-
availability of health service & veterinary and the 
outbreak of disease and pest attack. 

It could be concluded that in the production and 
marketing of broiler farming for meat production, the 
major problem as perceived by the respondents were 
higher fluctuation in chicks price as compared to seasonal 
fluctuation in price broiler and lack of regular demand, 
higher cost of feed, delay in payments and lack of 
horizontal integration. On the above point, the various 
issues related to production and marketing of eggs and 
broiler meat in livestock rearing could be easily tackled 
by the farmers if the concerned and responsible 
institutions support the poultry rearing farmers. 
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ABSTRACT
This paper aimed to investigate the volatility of the Bombay Stock Exchange of India aka BSE Sensex based on the Generalized 
Autoregressive Conditional Heteroskedasticity (GARCH) model. The study empirically tested the volatility of SENSEX using daily 
data for 10 years, between 2009 and 2019. The empirical analysis is based on closing prices of index-daily observations ( ) and 4833
provided additional insight regarding volatility patterns. Augmented Dickey-Fuller (ADF) test was used to test for stationarity and 
GARCH (1, 1) model was employed to estimate volatility. The results of the ADF test revealed that financial data was stationary. 
Results of the GARCH (1, 1) model stated that there existed persistent and robust volatility. This implied that the index experienced 
frequent small gains and few significant losses which would lead to high risk and in turn the chance of higher return. To investigate 
volatility shocks, GARCH methodology, which is an advanced econometric method preferred to depict actual effects was employed. 
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INTRODUCTION
Indian share market is known for its high volatility 

since its genesis. Political ambiguity, change in market 
sentiments, foreign investments, and numerous other 
factors contribute to market volatility leading to the 
persistent fluctuation in the share price. Volatility might 
affect the smooth functioning of the financial system.  
This, in turn, would have an adverse impact on consumer 
spending and thereby hurdling economic performance. 
Bombay Stock Exchange (BSE) and National Stock 
Exchange (NSE) are the two notable stock exchanges in 
India.

BSE, which contains around 5000 companies, has 
SENSEX as its indicator. SENSEX is an index of top 30 
companies by market capitalization. Likewise, NSE with 
1328 companies is represented by NIFTY, which is an 
index of top 50 companies by market capitalization. 
Volatility is a statistical measure of the dispersion of 
returns for a given security or index. In financial markets, 
volatility forecasting is essential in determining the 
riskiness of an investment. Estimating volatility as 

accurate as possible is essential since pricing in stock 
markets rely on a volatility parameter. Investors are more 
concerned with forecasting as it could help them produce 
higher earnings or reduce risks in their investment. 
Volatility is defined as the degree at which stock values or 
share price changes in the stock market. Volatility is 
linked to risk; however, they are different. The former 
indicates insecurity, and the later represents an unwanted 
outcome.

Thus, volatility estimation has been at the cutting 
edge in several economic systems as a growth rate 
estimator (Poon, 2003). Stock market volatility is a cause 
of interest to policymakers because the uncertainty in the 
stock market affects growth prospects, and creates 
insecurity, and in extreme cases, it acts as a barrier to 
investing (Raju & Ghosh, 2004). The 30 component 
companies which are a few of the largest and most 
actively traded stocks are representative of various 
industrial sectors of the Indian economy. The BSE Sensex 
is considered as the pulse of the domestic stock markets in 
India. The present study was aimed to estimate the 
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volatility of BSE Sensex (Bombay Stock Exchange 
Sensitive index or simply Sensex) a free-float market-
weighted stock market index of 30 well-established and 
financially sound companies listed on the Bombay Stock 
Exchange.
METHODOLOGY
Data

The time-series data constituted the daily closing 
prices of the stock index (SENSEX) during the period 
between August 1999 to August 2019 except for legal 
holidays or other events when stock markets haven't 
performed transactions. The sample data series included a 
total number of 4934 observations. As the financial time 
series data is non-stationary in the real world, it was 
necessary to convert those data as stationary to proceed 
with time series analysis. To make data stationery, the 
continuously compounded daily returns were calculated 
using the log difference of closing prices of SENSEX.

R  = ln (P  / P ) = ln (P ) – ln (P )t t t-1 t t-1

Where R represents daily returns of indicest 
P  stands for daily closing prices of sample indext

Augmented Dickey-Fuller (ADF) Test 
Augmented Dickey-Fuller test (ADF) tests the null 

hypothesis that a unit root is present in a time series sample. 
ADF test is an augmented version of the Dickey-Fuller test 
for a larger and more complicated set of time series models. 
The augmented Dickey-Fuller Fuller (ADF) statistic, used 
in the test, is a negative number. The more negative it is, the 
stronger the rejections of the hypothesis that there was a 
unit root at some level of confidence. The testing procedure 
for the ADF test was the same as for the Dickey-Fuller test, 
but it was applied to the model:

Δ = α + βt + γy  + δ Δ  + …. + δ Δ  + εy y yt t-1 1 t-1 p-1 t-p+1 t

Where  is a constantα
β is coefficient on a time trend
p is lag order of autoregressive process
Imposing the constraints α = 0  and β = 0 corresponds 

to modelling a random walk and using the constraint β = 0 
corresponds to modelling a random walk with a drift. The 
unit root is then carried out under the null hypothesis γ = 0 
against the alternative hypothesis of γ < 0. Once a value 
for the test statistic 

DF=        is computed it can be compared to 
the relevant critical value for the Dickey-Fuller Test. If the 
test statistic is less (this test is non-symmetrical; hence 
absolute value is not considered) than the (larger 
negative) critical value, then the null hypothesis was 
rejected, and no unit root was present.
Jarque – Bera Test

Jarque – Bera test is a goodness of fit test of whether 
sample data had the skewness and kurtosis matching a 
normal distribution. The test statistic JB is defined as

Where n is the number of observations
S is sample skewness
C is sample kurtosis and
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k is no. of regressors
GARCH (1,1) Model

The volatility for BSE Sensex 30 index was estimated 
through Generalized Auto Regressive Conditional 
Heteroskedasticity (GARCH) models. Analysis of time- 
series data revealed that the conditional variance of the 
forecast error term is not constant, resulting in the 
violation of OLS assumptions. More efficient estimators 
can be obtained if heteroskedasticity in the errors was 
adequately handled.

Autoregressive Conditional heteroskedasticity 
(ARCH) models were specifically designed to model and 
forecast conditional variances. The variance of the 
dependent variable was modelled as a function of past 
values of the dependent variable and independent or 
exogenous variables. ARCH models were introduced by 
Engle (1982) and generalized as GARCH (Generalized 
ARCH) by Bollerslev (1986). These models were widely 
used in various branches of econometrics, especially in 
financial time series analysis.

GARCH (1,1) model is considered as equivalent to an 
ARCH(2) model and a GARCH (p,q) model equivalent to 
an ARCH (p+q) model (Giammatteo, 2004). The 
GARCH model has two distinct specifications, one for the 
conditional mean and one for the conditional variance. 
The standard GARCH (1, 1) specification is presented 
below:

Y  =   +  X  + …+  X  + e t 0  1 1t k  k t tγ γγ     (1)
σ  = ω + α + β σ  e  (2)2 2 2

t t-1 t-1  

The mean equation (1) represented the function of 
exogenous variables with an error term. The conditional 
variance equation (2) was formulated as a function of 
three terms, namely:

i.  The mean: ω
ii.  Volatility from the previous period (measured as 

the lag of the squared residual from the mean 
equation): e   (the ARCH term)2

t-1

iii. Last period's forecast variance:   (the GARCH 2

t-1σ
term)

Equation 2 reflected the conditional variance of u at 
time t, which depends not only on the squared error term 
but also on its conditional variance in the previous period. 
This model was generalized to a GARCH (p,q) model in 
which there were p lagged terms of the squared error term 
and q terms of the lagged conditional variance.

An ordinary ARCH model is considered as a 
particular case of a GARCH specification in which there 
were no lagged forecast variances in the conditional 
variance equation. The ARCH component ( ) indicated α
the lag of the squared residuals from the mean equation 
and the GARCH term ( ) implied the last periods' forecast β
variance. The sum of coefficients  + ) was very close to (α β
one and indicated that the volatility shocks would be quite 
persistent in the series. 
RESULTS AND DISCUSSION
Unit Root Test

To test whether the data is stationary, the Augmented 
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Dickey-Fuller test was used, and the hypothesis was 
tested. The null hypothesis H : The data is non-stationary o

and H : The data is stationary.1

To reject the null hypothesis, the test statistic must be 
higher than the critical values so that the p-value will be 
<0.05. From the empirical results, it showed that test 
statistic value (-64.94066) was higher than critical values 
and were significant at the level of 1  (-3.431494),  percent
5  (-2.861930) and 10  (-2.567020) with a  percent  percent
p-value of 0.0001. Thus, the null hypothesis was rejected 
and inferred that given time series data was stationary. 
Normality Test 

The normality test of the closing price's log-returns is 
presented in Table 2. The standard deviation degree 
(0.014512) suggested that the index was highly volatile. 
Besides, negative skewness of the distribution (-
0.167519) indicated that an investor might expect many 
small gains and a few significant losses. Also, the 
leptokurtic (10.79522) nature of the index inferred that 
there existed a very high risk in investment. Furthermore, 
the Jarque-Bera statistic was used to test whether the log-
returns of the closing price (BSE Sensex) was normally 
distributed. From the p-value (0.000), it was inferred that 
the data was not normally distributed. By and large, from 
Table 2, it was concluded that investing in this kind of 
market was suitable for one who is willing to take extreme 
risks.
Plotting the Return Series

As the GARCH model take up working with returns, 
conversion of prices into returns is necessary. The 
graphical depiction shows the volatility clusters of the 
return series (natural logarithm of closing prices) of the 
Sensex 30 index for 10 years (Fig. 2). Volatility clusters 
exhibit  when significant changes tend to be followed by ed
significant changes, of both sign, and small changes tend 
to be followed by small changes (Mandelbrot, 1963). It 
was clear from the graph that volatility was high in 2004, 
2006 and 2008.
GARCH (1, 1) Estimates

The estimated volatility of BSE Sensex using 
GARCH (1,1) model was significant at 1 percent level 

Particulars t-statistic p-value

Augmented Dickey Fuller Test 
Equation

-64.94066 0.0001

Test critical values: 1 percent level -3.431494

At 5 percent level -2.861930

At 10 percent level -2.567020

Table 1. Augmented Dickey-Fuller test

Particulars Values

Mean 0.000428

Median 0.000896

Maximum 0.159900

Minimum -0.118092

Standard deviation 0.014512

Skewness -0.167519

Kurtosis 10.79522

Jarque-Bera 12515.44

Probability 0.000000

Table 2. Normality test of closing price's log returns

with the GARCH coefficients of 0.992755 (0.095479 + 
0.897276) which was very close to one indicated that 
there was substantial and persistent volatility. Higher 
volatility indicated that the security's value can 
potentially be spread over a broader range of values, i.e. 
price of the securities can change dramatically over a 
short period in either direction. Thus, the result implied 
that the index experiences frequent small gains and few 
significant losses, which would lead to high risk and in 
turn, the chance of higher return. 

The final expression for GARCH (1, 1) model of BSE 
Sensex data series was 

h u  h  and results ( ) = t 1 t-1 1 t-1 1 1 = ω + α  + β ) + ( β2 α
0.095479 + 0.897276 = 0.992755 < 1

The conditional variances derived from the fitted 
returns of the equity prices are depicted (Fig. 3), which 
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Figure 1. Frequency distribution of the index 
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Variable Coefficient Standard 
error

z-statistic p-value

Variance Equation

Constant 2.02E-06 2.90E-07 6.943291 0.000

ARCH (1) 0.095479 0.005227 18.26691 0.000

GARCH (1) 0.897276 0.005249 170.9354 0.000

Table 3. Estimates of the GARCH (1, 1) model

Figure 2. Log Returns of the series showing volatility clustering

Figure 3. Fitted conditional variances

also showed that the assumption of independence and 
identical distribution was not realistic since financial 
returns tended to occur in clusters (volatility clustering).
CONCLUSIONS

From the ADF test, it was clear that the data series 
was stationary and the GARCH model fitted well on data 
series of BSE Sensex. The normality test indicated that 
data was not normally distributed and inferred that 
investing in this kind of market was suitable for one who 
was willing to take extreme risks. GARCH results 
exposed that the index was highly volatile. As a result, it 
would experience frequent small gains and few 
significant losses which would lead to high risk and in 

turn the chance of higher return. From the study, it could 
be concluded that there could be long term investments in 
any of the listed economic sectors of the Bombay Stock 
Exchange, but short-term investments were highly risky, 
hence not advisable.
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ABSTRACT
Co-operative Banks have assisted in enhancing the growth rate of Indian economy by providing a boost to agricultural production by 
making available cheap and easy agricultural credit in the country. A healthy cooperative banking system is vital for the Indian 
economy to achieve sustainable growth in a competitive environment. A comparative analysis of profitability, liquidity (debt 
coverage), management efficiency and asset quality were done using ratio analysis and through CAGR. Finally, the banks were ranked 
according to their performance using Garrett ranking technique. The comparative study was conducted among the selected co-
operative banks for the period of 2012-13 to 2016-17, and the banks were ranked by considering various parameters of profitability, 
debt coverage, management efficiency and asset quality. Each bank was strong in different parameters. For better performance of the 
banks, it is recommended that they should increase the membership as it directly influences the deposits as well as loans. It is suggested 
to increase the investments by the co-operatives by diverting excess liquid cash maintained in the banks were possessing high cash to 
deposit ratio compared to commercial banks. 
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INTRODUCTION
Cooperative banks became an integral part of the 

success of Indian financial inclusion story and achieved 
many landmarks since their creation and helped a normal 
rural Indian to feel empowered and secured. The banks 
played an important role in the development of the Indian 
economy, especially in rustic regions, by giving advances 
to the rural population in the form of simple agrarian 
credit. Apart from this, co-operative banks give credit to 
small ranchers, workers, small-scale business, etc. These 
banks are accessible in provincial as well as in urban 
regions, and their capacities are comparable to 
commercial banks. These banks were registered under the 
Co-operative Societies Act, 1912.  The banks were 
regulated by the Reserve Bank of India under the Banking 
Regulation Act, 1949 and Banking Laws (Application to 
Cooperative Societies) Act, 1965. After the formation of 
the National Bank for Agriculture and Rural 
Development (NABARD) in July 1982, RBI's functions 

relating to the cooperative movement were taken over by 
the NABARD.

The cooperative banks generally provide the 
members with a wide range of banking and financial 
services like loans, deposits, banking accounts, etc. 
(Hiremath, 2015). The co-operative banking system has a 
wide network of 0.59 million (approx.) societies covering 
100 percent of the villages in India (Hooda, 2011).

Though the Co-operative banks across the country 
were established with laudable objectives, they suffered 
on various fronts, and as a result, their financial 
performance is very precarious. In recent years, the 
performance of the co-operative banks around the country 
was not favourable due to lower or negative spread, 
mounting of non-performing assets, entry of other 
banking institutions into the area earmarked for the 
cooperative banks resulting in increased competition, etc. 
The financial statements of the banks showed mounting 
up of non-performing assets and its improper 
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management affected the overall profitability of the 
banks. Thrissur district is having a well-established 
financial capability with a large number of banking as 
well as non-banking financial institutions. The district has 
267 co-operative banks (kscewb.kerala.gov.in). The 
financial analysis of the co-operative banks of the district 
can give a clear idea about the stand of the banks in its 
asset quality, management efficiency, and liquidity status 
etc. Hence the present study was proposed with the 
general objective of studying the financial performance of 
co-operative banks in Thrissur district.
METHODOLOGY 

The study is analytical in nature. The secondary data 
were collected from records of the respective Co-
operative banks in Thrissur district and also from the Joint 
Director of co-operative audit's office. The data were 
analyzed using ratio analysis, trends analysis and CAGR. 
The ratios analyzed includes gross NPA as a percent of 
gross advance, gross NPA as a percent of total assets and 
net NPA as a percent of net advance for the time period of 
five years from 2012-13 to 2016-17. Finally, the selected 
banks were ranked according to their performance 
derived from the ratios using Garrett ranking technique 
(the most preferred ratio is given rank one and least 
preferred as rank 5). The Selected Banks were not 
interested in stating their names in the publication; hence 
the Banks were represented as Bank I-V. The compound 
annual growth rate (CAGR) was adopted to analyze the 
growth over multiple time periods by fitting the 
exponential function. The limitation of the tool was that 
when there were both positive and negative values 
simultaneously or when the value was zero, it cannot be 
applied.
RESULTS AND DISCUSSION
Portfolio of Loans 

The portfolio of the advances lend out by the sample 

Year Bank 1 Bank 2 Bank 3 Bank 4 Bank 5

Un secured Secured Un secured Secured Un secured Secured Un secured Secured Un secured Secured

2012-13 19.130*

(51.88)#
17.741
(48.12)

11.550
(62.70)

6.870
(37.30)

27.216
(59.34)

18.651
(40.66)

4.292
(19.12)

18.206
(81.10)

5.576
(29.99)

13.014
(70.01)

2013-14 23.669
(56.77)

18.044
(43.23)

14.651
(70.19)

6.223
(29.81)

28.059
(54.04)

23.864
(45.96)

6.199
(23.97)

19.658
(76.03)

5.879
(30.18)

13.602
(69.82)

2014-15 31.213
(65.33)

16.565
(34.67)

19.495
(74.10)

6.812
(25.90)

30.505
(57.34)

22.696
(42.66)

10.260
(33.50)

20.364
(66.50)

6.477
(31.85)

13.858
(68.15)

2015-16 38.242
(69.80)

16.548
(30.20)

26.277
(76.77)

7.951
(23.23)

43.766
(69.36)

19.332
(30.64)

13.831
(43.48)

17.982
(56.52)

9.158
(39.14)

14.241
(60.86)

2016-17 43.553
(75.15)

14.402
(24.85)

33.045
(81.03)

7.737
(18.97)

57.168
(77.89)

16.244
(22.11)

15.578
(48.46)

16.566
(51.54)

10.663
(44.79)

13.045
(54.79)

Mean 31.167
(63.79)

16.660
(36.21)

21.004
(72.96)

7.119
(27.04)

37.343
(63.59)

20.153
(36.41)

10.032
(33.71)

18.555
(66.34)

7.551
(35.19)

13.552
(64.73)

Table 1. Portfolio of loans
(  crores)

Figures in parentheses are percent to total advances.

banks are given in Table 1. Unsecured loans had more 
chances to get converted into NPA. It was observed a 
general trend of increasing unsecured loans over the study 
period and vice versa in case of secured deposits. Here 
Bank-IV had the highest mean value of secured deposits, 
66.34 percent, which was followed by Bank-V (64.73). 
All other selected banks had secured loans of less than 50 
percent. 
Profitability Parameters

Profit represents the absolute quantum of profit 
whereas profitability (profit+ability) referred to the 
ability of the firm to earn a profit (Madegowda, 2007), 
Profitability related profit with assets, equity, debt, 
advances, etc. which helped to draw meaningful 
conclusions than merely looking into the profit. 
Return on Assets

The parameter measured the extent of utilization of 
assets in generating profit. It was one of the important 
parameters for measuring the profitability position of the 
banks. It indicated return as a percent of total assets (Table 
2).

The mean values of return on assets of Bank-IV and II 
were found to be negative, -13.45 and -0.12 respectively, 
which showed that these banks were in loss. Bank I, V and 
III had positive returns with means of 1.48, 1.10 and 0.25 
respectively. However, upon analyzing the individual 
banks' performance, bank III exhibited good progress 
with a CAGR of 6.56 percent, followed by Bank-IV with a 
CAGR of 3.70 percent. Bank-V (-18.36) and Bank-I (-
15.29) showed a negative growth rate. The performance 
of bank II was found to be substantial as it had a positive 
trend over the years. Barwal and Kumar (2015) also 
showed a similar trend, and study concluded that 
profitability was an area of concern for the cooperative 
banks and so, there was a need for looking at alternate 
channels for earning revenue. The banks might venture 
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Year Bank

I II III IV V

2012-13 2.30 -1.66 0.17 -16.64 1.74

2013-14 1.74 -0.43 0.19 -12.35 1.10

2014-15 0.76 0.43 0.38 -11.75 1.12

2015-16 1.53 0.88 0.32 -13.16 0.80

2016-17 1.07 0.20 0.18 -13.35 0.74

Mean 1.48 -0.12 0.25 -13.45 1.10

SD 0.60 0.99 0.09 1.89 0.40

CAGR -15.29 - 6.56 3.70 -18.36

F-value 188.69**

Table 2. Return on assets

Source: Calculated from audit reports of selected co-operative banks 
2012-2017.

**Significant at five percent level.

Year Bank

I II III IV V

2012-13 249.01 -147.35 24.40 -593.44 206.08

2013-14 196.96 -32.92 27.92 -533.49 117.30

2014-15 93.08 31.77 54.11 -489.47 102.78

2015-16 210.53 64.70 39.27 -455.69 68.25

2016-17 149.61 13.14 18.88 -434.20 48.62

Mean 179.84 -14.13 32.92 -501.26 108.61

SD 60.13 82.41 14.00 63.73 60.90

CAGR (percent) -9.08 - -1.70 7.53 -29.04

F-value 98.35**

Table 3. Return on equity of the sample banks

Source: Calculated from audit reports of selected co-operative banks 
2012-2017.

**Significant at five percent level.

Year Bank

I II III IV V

2012-13 6.17 7.98 8.13 5.58 7.40

2013-14 6.62 7.81 8.57 5.54 7.54

2014-15 7.84 6.88 8.81 6.18 7.81

2015-16 7.74 7.13 8.06 5.62 7.24

2016-17 8.15 7.95 7.10 6.68 7.14

Mean 7.30 7.55 8.13 5.92 7.43

SD 0.86 0.51 0.66 0.50 0.26

CAGR (percent) 7.39 -0.98 -3.27 3.81 -1.12
F-value 9.54**

Table 4. Cost of funds of the sample banks

Source: Calculated from audit reports of selected co-operative banks 
2012-2017.

**Significant at five percent level.

into cross-selling of third party products so as to boost 
their profits in the long run. 

ANOVA test was applied to analyze the difference in 
return on assets among the selected banks. An alternative 
hypothesis was taken that the difference appeared 
significant. The calculated F-value was greater than the 
table value. Hence the null hypothesis was rejected, and 
the alternative hypothesis was accepted. Hence, it could 
be concluded that there was significant difference of 
return on assets among the selected banks under study.
Return on equity

Return on Equity showed the income as percent of the 
total equity capital of the bank (Table 3). The mean value 
of Bank IV and II were found to be negative. The Banks I, 
V and III had positive values of 179.84, 108.61, and 
32.92, respectively. Bank II recorded better performance, 
which could be observed from the shift in the ratio from 
the negative side to the positive side. Bank IV with CAGR 
of 7.53 percent was leading in the over the years 
performance.

Return on equity was showed a similar trend as that of 
the return on assets, but here the ratios were somewhat 
high because of the banks were possessing less equity 
capital compared to the total assets as above mentioned. 
Better ratios were always desirable which showed the 
financial health of the bank. The amount of equity capital 
was directly related to the number of members of the 
bank. Hence as the number of members increased the risk 
of loss on each of them gets reduced. Similarly, 
Chandrashekar (2015) reported that the success of 
cooperatives primarily depended on universal and active 
membership covering all segment of the population.

ANOVA result showed there existed a significant 
difference in the return on equity among the selected 
banks.  
Cost of funds

Cost of funds indicated the total cost the firm incurred 
in collecting the funds either in the form of deposit or 
through borrowings from the District co-operative banks. 
It mainly included the cost of deposits and the cost of 
loans towards total funds (Table 4). Lower values of the 
cost of funds were always preferred by the banks.

The mean range of cost of funds (Table 4) was 
between 5.92 to 8.13 percent in the case of Bank-IV and 
III. Other banks were having the cost of funds of 7.30, 
7.43, 7.55 and 7.77 percent for Bank I, V and Bank II, 
respectively. Here Bank I had a higher annual growth rate 
compared to others as the cost of the fund was increasing 
over the years which implied the bank had to find some 
alternate source of fund which provided funds at cheaper 
rates like increasing the current and savings account 
deposits which need very less percent of interest to be paid 
compared to fixed deposits and other borrowings.
Efficiency Parameters of Management

These set of ratio analysis was used to evaluate the 
management's ability to utilize their assets for generating 
revenue.
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Year Bank

I II III IV V

2012-13 7.29 6.52 4.85 6.39 7.54

2013-14 7.27 6.75 5.18 7.50 8.90

2014-15 6.78 6.24 5.23 6.45 9.07

2015-16 5.73 6.01 4.78 7.34 8.19

2016-17 5.16 6.22 3.90 7.39 7.89

Mean 6.45 6.35 4.79 7.01 8.32

SD 0.96 0.29 0.54 0.55 0.65

CAGR (percent) -8.87 -2.08 -5.03 2.73 0.08
F-value 20.27***

Source: Calculated from audit reports of selected co-operative banks 
2012-2017.

*** Significant at one percent level.

Table 5. The interest income to total assets ratio of the 
sample banks

Year Bank

I II III IV V

2012-13 2.80 3.38 0.66 1.34 0.22

2013-14 2.13 2.31 1.03 1.05 0.19

2014-15 0.87 1.75 1.78 0.89 0.55

2015-16 0.33 1.15 2.49 0.81 0.46

2016-17 0.35 0.60 1.87 0.85 0.75

Mean 1.30 1.84 1.56 0.99 0.44

SD 1.11 1.08 0.72 0.22 0.23

CAGR (percent) -45.25 -34.00 34.52 -11.04 36.61
F-value 2.45NS

Source: Calculated from audit reports of selected co-operative banks 
2012-2017.

NS= Non-signficant

Table 6. Gross NPA as percent of gross advance of the 
sample banks

Bank Mean Garret score Rank

V 62.07 1

I 60.67 2

IV 51.80 3

II 50.53 4

III 46.47 5

Table 7. Overall performances of selected banks

Source: Calculated from audit reports of selected co-operative banks 
2012-2017.

Interest income to total assets ratio
The important parameter in assessing the 

management efficiency of the banks was interest income 
to total assets ratio. This ratio was also known as the net 
interest margin (Chandulal, 2016). It showed the 
contribution of interest income to the total assets. Interest 
income was the amount received by the bank as interest 
for the loans that were provided to its members. 

The perusal of Table 5 showed the mean values of the 
ratio which was highest for Bank V (8.32) followed by 
Bank-IV (7.01), Bank-I (6.45), Bank-II (6.35) and Bank-
III (4.79). All the selected banks showed a consistent 
performance throughout the study period as standard 
deviation ranged from 0.14 to 0.96. Higher ratios showed 
that the income generated through interest was high, and it 
contributed more towards the total assets. There was a 
significant difference among the sample banks during the 
study period with respect to the parameter, namely the 
ratio of interest income to total assets.
Asset Quality Parameters

These parameters determined the quality of assets, 
especially with regard to non-performing assets (NPA). 
Lower NPA indicated a better quality of assets held by the 
banks.
Gross NPA as percent of gross advance

This is an important ratio applied in assessing the 
asset quality. Quality of the dispersed loans was measured 
by the ratio. The results are presented in Table 6.

The perusal of Table 6 showed that the mean ratios in 
ascending order were Bank-V (0.44), Bank-IV (0.99), 
Bank-I (1.30), Bank-III (1.56), and Bank-II (1.84). The 
Bank-I, II, and IV had a negative growth rate of - 45.25, -
34.00 and -11.04 respectively which were almost three to 
five times of the negative growth rate of DCCBs in Patiala 
and Jalandhar divisions of Punjab state (Waraich  &  
Dhawan,  2013). The CAGR of Banks V and III were 
positive, 36.61 and 34.52 percent respectively which 
showed that these banks possessed more NPA as a 
percentage of gross advance compared to previous years 
mainly because of the negative trend in secured loans 
during the study period. The result of the ANOVA analysis 
showed that the differences among the banks with respect 
to the parameter gross NPA as percent of gross advance 
were non-significant during the study period.
Overall performance of Selected Banks

The overall performance included all the parameters 
namely profitability (Return on assets, return on equity 
and cost of funds), management efficiency (Ratio of 
Interest income to total assets) and asset quality 
parameters (Gross NPA as a percent of gross advance) 
which were combined using Garret ranking technique and 
the results are presented in Table 7.

The perusal of Table 7 revealed that Bank-V (62.07) 
was found to be performing better compared to all the 
other banks selected for the study followed by Bank-I 
(60.67), Bank-IV (51.80), Bank-II (50.53) and Bank-III 
(46.47). Bank-V was performing well and ranked top as it 

was able to maintain its asset quality as well as in case of 
profitability Bank-I scored the second rank in spite of 
toping in profitability and management efficiency 
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because it lost its position in other parameters. Bank-IV 
and II were performing almost similar, and there was not 
much difference in their mean Garrett score as well. The 
banks should have control over the level of non-
performing assets which were mounting up as the 
unsecured loans had a positive trend over the study 
period.
CONCLUSIONS

From the comparative study conducted on selected 
co-operative banks for the period of 2012-13 to 2016-17, 
it could be concluded that Bank-V performed well 
followed by Bank-I, IV, II and III on considering the 
various parameters of profitability, debt coverage, 
management efficiency and asset quality. Each Bank-had 
its own strong points as in case of profitability parameters 
and management efficiency parameters Bank-I led the 
way, in debt coverage parameters Bank-II, and in asset 
quality parameters it was Bank-V. Hence the banks should 
maintain their strong points and must develop other 
qualities in due course. The growth rate of NPA over the 
years in the banks was found to be alarming and had to be 
managed well, or else it would affect the financial 
stability of the banks as there was a strong negative 
correlation found with profit. For better performance of 
the banks, it is recommended that membership should be 
increased as it directly influenced the deposits as well as 
loans. It was suggested to increase the investments by the 
co-operatives by diverting excess liquid cash maintained 
in the banks as they possessed high cash to deposit ratio 
compared to commercial banks.
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An attempt  made in the present study to study was
the economics of different farming systems in the 
Chamba district of Himachal Pradesh. Chamba district 
is listed as one of the backward districts in the baseline 
ranking of the transformation of aspirational districts 
by NITI Aayog. In Chamba district, about 95.70 per 
cent of the cropped area is rainfed. Thus, a farming 
system approach  seen as a potent means of raising was
and stabilizing productivity and profitability levels in 
rainfed agriculture. Stratified two stages random 
sampling technique was employed for selecting the 
sample households. The study was based on both 
primary and secondary data. Primary data were 
collected from 160 sample households. Further, the 
data were analysed by employing appropriate 
statistical tools in commensuration with the objectives 
of the study. Linear programming was employed to 
develop the optimum farm plans for the study area. 
Income approach was used for the identification of 
farming systems. Four farming systems were identified 
in the study area; cereals based farming system (FS-I), 
vegetables based farming system (FS-II), livestock-
based farming system (FS-III) and fruits based farming 
system (FS-IV). The results indicated that with respect 
to the resource use pattern in different crop groups, the 
negative gap was observed in existing seed use pattern 
for various crops ranging from 19.63 to 236.65 per cent 
in FS-I, 8.17 to 170.90 per cent in FS-II, 0.05 to 312.50 
per cent in FS-III and 2.67 to 108.66 per cent in FS-IV. 
This indicated that growers were using very high seed 
rate on their farms. In case of fertilisers application 
positive gap was observed ranging from 20 to 100 per 
cent in FS-I, 20.06 to 89.75 per cent in FS-II, 50.10 to 
100 per cent in FS-III, 70.32 to 100 per cent in FS-IV. 
The gap indicated that farmers were using very less 
fertilisers as compared to recommended doses. The 
productivity related to different farm enterprises was 
found to be low as compared to optimum yield. In the 
optimum plan of FS-I, Returns to Fixed Farm 
Resources (RFFR) were increased by 98,637 with 
borrowing capital limit of 11, 583 and labour 
employment was found to be 571.31 man-days. In FS-
II, RFFR were increased by 89,711 with borrowing 

capital limit of 4,263 and labour employment was 
found to be 558.40 man-days. In FS-III, RFFR were 
increased by 1,42,471  borrowing limit of with

51,281 and labour employment was found to be 
1140.08 man-days. In the optimum production plan of 
fruits based farming system (FS-IV) the RFFR were 
increased by 80394 having borrowing capital limit of 

6561 and labour employment was found to be 523.50 
man-days.Further, fragmentation of landholdings, lack 
of cold storage facilities, monkeys, stray animals and 
wild animals menace were found as major problems in 
the study area. The area was suitable for diversification 
towards cash crops through the utilization of created 
irrigation potential. In the study area, the application of 
fertilisers was very less as compared to the 
recommended doses. So, there was a great scope for 
organic farming in the study area.

Keywords
Cost of cultivation, linear programming resource use , 
efficiency, returns to fixed farm resources  .  
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Due to continuous emphasis on raising the milk 
production and market failure to account for other 
benefits of indigenous breeds, our cattle biodiversity are 
under severe threats which call for their valuation and 
designing of suitable strategies. The current study 
attempt  to standardize the methodology for ed
e wasvaluation of indigenous dairy cattle breeds which  
then used to assess the economic value of Sahiwal 
breed  which  one of the best indigenous cattle , was
breeds of India but  still facing the threat of was
extinction in its homeland. Cost of conservation was 
also estimated for the breed. Primary data  were
collected from 84 Sahiwal rearing and 84 crossbred 
rearing farmers spread over the prominent breeding tract 
of Sahiwal in India. Preliminary information required 
for construction of profiles was collected from experts, 
and secondary information was collected from ABRC, 
NDRI and companies dealing with reproduction 
technologies.  Garret t 's  ranking technique, 
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conjointanalysis, choice modelling, dichotomous 
choice CVM and cost analysis were applied to the 
collected data. Valuation of genetic traits of an 
indigenous dairy cattle breed comprised of following 
steps- a compilation of attributes, identification of 
attributes, the inclusion of monetary attributes, deciding 
the levels of an attribute, generation of animal profiles, 
schedule designing, implementation of the survey, data 
analysis and valuation while the valuation of non-
market benefits comprised of identification of attributes, 
classification of attributes, selection of attributes, the 
inclusion of monetary attribute, deciding the levels of 
attributes,  designing the choice sets, schedule 
designing, survey implementation, data analysis and 
valuation. High disease resistance and low milk yield 
were respectively,the most significant positive and 
negative attributes of the Sahiwal. The direct non-
consumptive use-value of Sahiwal occupied the major 
share of total economic value, followed by indirect use 
value and existence value. Farmers in Sri Ganganagar 
and Fazilka assigned more value to the Sahiwal breed. 
Thus, more conservation efforts can be directed to these 
areas. Subsidy on the purchase price, higher milk price 
and ensured availability of pure breed figured out as the 
most essential requirement for rearing Sahiwal cattle. 
Total cost per conception in Sahiwal through use of  
cryopreserved semen was found to be 193.26. For 
encouraging the crossbred rearing farmers to rear 
Sahiwal an additional expenditure of 19,075 per 
animal per year is required. At present only 8 per cent of 
the total value of Sahiwal is being allocated for its 
conservation in the three states which varies from 0.15 
per cent in Rajasthan to 13.73 per cent in Haryana. On 
average, at least around 10 per cent of the total value of 
the breed in each state can be allocated for its 
conservation.

Keywords
Choice modelling, conjoint analysis, conservation 
cost, dichotomous choice CVM, economic valuation, 
indigenous cattle, non-market benefits. 
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The present investigation was undertaken to 
examine the socio-economic character sugarcane 
grower, Profitability of sugarcane cultivation, yield gap 
in sugarcane cultivation, and factors affecting the yield 
gap in Ahmednagar district of Maharashtra. The 
investigation was based on farm-level data obtained 
from a randomly drawn sample of 120 sugarcane 
growers, 30 each from the four planting type of 
sugarcane viz., Adsali, Pre-seasonal, Suru and Ratoon 
spread over six villages, three villages each from 
Shevgaon and Newasatahsils of Ahmednagar district. 
The data for the agricultural year 2017-18 were used to 
work out the estimates of per hectare profitability, yield 
gaps in the sugarcane cultivation for different planting 
type. The multiple regression analysis was carried out 
for estimating the factors affecting the yield gap. The 
study revealed that the size of family and its 
compositions and literacy status of sample farmers were 
at per among the different planting types of sugarcane 
farms. The cropping pattern of sample sugarcane 
growers was observed to be 109 diversified in nature 
and sugarcane, jowar and wheat were the major crops 
grown on sample farms. The average area under 
sugarcane was observed at 39.59 per cent of the gross 
cropped area. The profitability of sugarcane cultivation 
was worked out as per standard cost concepts. 
Sugarcane cultivation was found to be profitable in 
Adsali, pre-seasonal, Suru and ratoon groups. The per 
hectare sugarcane production in Adsali was 130 tons, 
and in pre-seasonal, suru and ratoon it was 112 tons, 90 
tons and 72 tons respectively. Benefit: cost ratio was 
1.8, 1.7, 1.7, 1.8 in Adsali, pre-seasonal suru and ratoon  
sugarcane, respectively. The critical inputs such as 
planting material, nitrogen, potash and manures were 
not used up to the recommended levels in suru, pre-
seasonal, adsali and ratoon type of sugarcane. This led 
to the gap between the potential yield and actual farm 
yield. The highest yield gap (Yield gap - II) was 
observed in ratoon type of sugarcane (34.54 per cent) 
followed by suru (21.23 per cent), adsali (18.75 per 
cent), and preseasonal (13.84 per cent) sugarcane. The 
results of multiple regression analysis indicated that 
there was a scope to increase the use of a number of sets, 
human labour, manure, fertilizer, number of irrigations 
and decreasing the use of machine power, experience 
and expenditure on plant protection in all the planting 
types of sugarcane cultivation, The eleven resource 
variables included in the model explained 86 per cent 
variation in output of sugarcane cultivation, which was 
responsible for the yield gap. The study suggested that 
there was a need for optimum use of human labour, 
bullock power, manures, chemical fertilizers and 
irrigation to boost sugarcane productivity on the sample 
farms. Moreover, the sugarcane growers need to be 
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motivated for the adoption of recommended sugarcane 
production technologies such as preparatory tillage 
practices, proper method and time of planting, manures, 
balanced use of fertilizers, micronutrients, proper inter 
culturing operations, use of herbicides, use of drip 
irrigation system for efficient use of water and mulching 
for minimizing the yield gap.

Keywords
Factor affecting the yield gap in sugarcane cultivation, 
profitability, yield gap.

JEL Codes
C82, Q13, Q18.

Anil Kumar Malik. (2019). Knowledge and Usage 
Pattern of Information and Communication 
Technology among Students of CCS Haryana 
Agricultural University. Department of Extension 
Education, CCS Haryana Agricultural University, 
Hisar-125004

Major Subject: Extension Education
Degree Awarded: Ph.D. (Extension Education)
Major Advisor: Dr. A.K. Godara

The present study entitled Knowledge and Usage 
Pattern of Information and Communication 
Technology among Students of CCS Haryana 
Agricultural University was conducted in the Colleges 
of Agriculture, Agricultural Engineering & 
Technology and Indira Chakravarty College of Home 
Sciences of CCS Haryana Agricultural University, 
Hisar, Haryana with following objectives to examine 
the accessibility of ICT services among students for 
agricultural purposes, to ascertain the knowledge level 
and usage pattern of ICT tools, to explore the aptitude 
of students towards ICT and to identify the constraints 
faced in using ICT. In this research, Under-Graduate 
(Pre-final & Final year) and Post-Graduate (M.Sc. & 
Ph.D.) students of the selected colleges registered 
during the session of 2017-18 were taken as the sample 
of the study. There were 994 students registered in U.G 
and P.G. programmes from selected colleges. Out of 
them, 200 students were selected through 
proportionate random sampling. The ICT tools 
selected for the study were web services/internet, 
television, radio and mobile.

The data were collected through personal 
interview technique with the help of well-structured 
and pre-tested interview schedule and analyzed with 
appropriate statistical tools. The results revealed that 
majority of the students belonged to the age group of 
21-25 years, the number of the male respondent was 
very high, almost one-third were graduate, more than 

80 per cent of the respondents resided in the hostel, 
whereas a vast majority of the respondents preferred 
for a university job. The study further revealed that all 
the respondents had access to four tools of ICT viz., 
web services/internet, television, radio and mobile 
selected for the study. At the same time, majority of the  
respondents used ICT tools/services for entertainment 
purpose. Moreover, more than 90 per cent of the 
respondents owned a mobile phone with internet 
facility. The findings also revealed that nearly half of 
the respondents' overall knowledge towards ICT 
tools/services was found to be of  medium level.

Regarding the use of selected ICT tools, all the 
respondents used the internet and mobile, followed by 
television and radio. The study further illustrated that 
most of the respondents had high level of extent of 
utilization of the internet and mobile. In contrast, in the 
case of television and radio, the majority of the 
respondents was found to have medium and low level of 
extent of utilization, respectively. Moreover, the vast  
majority of the respondents was found to have 
favourable to more favourable attitude towards ICT. 
The correlation coefficient of age, education, the 
medium of schooling, family education, scientism, mass 
media exposure, information-seeking behaviour and 
risk orientation were found positively significant with 
the knowledge and usage pattern of ICT tools. In the 
case of the partial regression coefficient variables, that 
is, age, education, the medium of schooling, scientism, 
mass media exposure, information-seeking behaviour 
and risk orientation significantly contributed to the 
knowledge and usage pattern of ICT tools. The study 
further revealed that lack of training facilities to learn 
ICT, lack of expertise to use ICT, and slow functioning 
of internet/server breakdown was the significant 
constraints faced by the respondents in using ICT. As far 
as consequences of not using ICT were concerned, loss 
of contact with timely information ranked as a first 
consequence followed by loss of relevance, confidence 
and credibility. About suggestions, majority of the 
respondents suggested that teaching should be through 
ICT followed by improved internet connection.

Keywords
Aptitude, constraints. ICT, knowledge, students, usage 
pattern. 
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Major Subject: Agricultural Economics
Degree Awarded: M.Sc.  (Agricultural Economics)
Major Advisor: Dr. V.P. Mehta

The present investigation aimed to study the role of 
Haryana state in the food security of India. The 
research work was entirely carried out with the 
secondary data for the period 1995-96 to 2015-16. The 
time series secondary data regarding the area, 
production, productivity, etc. for the selected crops 
were collected from various published sources and 
electronic media both for India and Haryana state.  To 
study the food security in India, secondary data on such 
as net availability of cereals and pulses,  per capita
availability of foodgrains and decadal population were 
collected for the period 1995 to 2015 from the 
Statistical Abstract of India. The production-wise 
scenario of foodgrains has indicated that major cereals 
like rice, wheat and maize showed consistent 
improvement, but pulses production was not 
consistent.

Rice and wheat production during 1995-96 were 
76.98 and 62.10 million tonnes, which increased to 
104.41 and 92.29 million tonnes respectively in 2015-
16. The productivity of rice, wheat, maize, barley, coarse 
cereals, total cereals and total foodgrains increased 
continuously during the entire period. In Haryana, 
earlier, the share of rice in total area under foodgrains 
was 20.64 per cent which increased to 30.39 per cent in 
2015-16. Although wheat is the traditional crop of the 
state, its share to the total foodgrains area increased from 
49.05per cent in 1995-96 to 57.85 per cent in 2015-16. In 
2015-16, 88 per cent of the area under total foodgrains in 
Haryana was occupied with rice-wheat cropping-
system. The procurement of wheat from Haryana state to 
the central pool was 42.52 per cent during the year 1995-
96, which increased to 59.74 percent during the year 
2015-16. Haryana contributes about 12 per cent of wheat 
and around 6 per cent of rice to the central pool during 
the study period. The trend in the availability of 
foodgrains indicate that India was secure in cereals, but 
not in case of pulses over the study period. For 
sustainability of food, the availability of food is very 
important because Haryana is the major state in India 
which is providing food to a considerable population. 
So, proper attention is needed in the availability of food 
to ensure future food security in India. 

Keywords
Area, contribution, foodgrains availability, 
procurement, production, productivity.
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Rupali Gupta. (2020). Service Quality Assessment 
of Commercial Banks in Punjab. School of Business 
Studies, Punjab Agricultural University, Ludhiana-
141004.

Major Subject: Business Administration 
Degree Awarded: Ph.D. (Business Administration)
Major Advisor: Dr. Babita Kumar

The present study was undertaken to identify the 
gap between perception and expectation of rural and 
urban customers of public and private sector banks 
towards the retail banking services. Further, the study 
anticipated to understand the problems faced by 
customers, their awareness and perception towards 
complaint redressal system and bankers' perception 
and behaviour towards complaint redressal system of 
commercial banks.  For the purpose of study, three 
most populated districts (Amritsar, Ludhiana and 
Jalandhar) were chosen out of three socio-cultural 
divisions (Majha, Malwa and Doaba) of Punjab. From 
each district three banks of the public sector (SBI, PNB 
and Punjab and Sind Bank) and private sector (HDFC 
Bank, Axis Bank and ICICI Bank) each was chosen 
which had a maximum number of branches in urban 
and rural areas. From each bank, one branch operating 
in rural and one in an urban area was chosen randomly 
after preparing a list of these branches (dbie.rbi.org.in). 
Hence, in all 36 branches were contacted.

Further, 20 customers were chosen from each 
branch on convenience cum judgmental sampling and 
2-3 officers/managers/ground level officers on a 
simple random basis. Thus, in all 720 customers and 72 
bankers were surveyed.  Primary data was collected 
from customers and bankers through two separate 
questionnaires prepared based on SERVQUAL, 
satisfaction, attitude and complaint redressal system. 
Findings highlighted the quality of retail banking that 
services as perceived by the customers is better in 
private sector banks, resulting in higher customer 
satisfaction and lower customer complaints than public 
sector banks. Banks operating in rural areas were found 
to be performing better than banks operating in urban 
areas. Hence, rural customers were more satisfied and 
facing fewer problems than urban customers. It was 
observed that the satisfaction of customers towards the 
quality of banks services  the most important was
parameter followed by the service quality of banks for 
determining customer attitude. Very few customers 
were aware of complaint redressal system. Also, there 
was a gap found between problems faced by the 
customers and complaints received by the bankers. The 
reason for this was that customers of banks did not fully 
complain about the problems faced by them to bankers 
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as they were not aware and the bankers did not take 
adequate measures to educate the customers'. 

Keywords
A  , ttitude, banking ombudsman SERVQUAL, 
perception, expectation, satisfaction. 
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Potato has emerged as an essential food crop in 
India and worldwide. They were owing to the 
significance of the crop and its marketing aspects the 
present study was conducted to analyse the trends in the 
area, production and yield, trends in arrivals and prices, 
cointegration among major markets and the price 
discovery mechanism of potato in India. The study was 
undertaken on a macro framework based on secondary 
data collected from Indiastat and Agmarknet. The 
study was carried out by employing the compound 
growth rates, decomposition analysis, seasonal 
indices, multiple regression analysis and further for the 
analysis of the integration of potato among major 
markets different tests, namely, Augmented Dickey-
Fuller (ADF) unit root test, Johansen co-integration 
test, Granger causality test and Vector error correction 
method were carried out. Production of potato in all the 
major producing states and at the national level 
increased over the last 30 years due to the increase in 
area under the potato and yield of the crop. During 
1984-85 to 2013-14, the area under the crop increased 
at a rate of 3.06 per cent and yield at 1.3 per cent leading 
to the increase in production at the rate of 4.39 per cent 
at all India level. The highest variability in production 
has observed in Madhya Pradesh and Bihar associated 
with the highest growth in production, particularly 
during the last decade. The price of potato in the 
selected markets of Agra, Patna, Burdwan, Indore, 
Jalandhar and Ahmadabad were found to be lowest 
during the peak harvest period, that is, at the time of 
maximum arrivals. A significant positive exponential 
trend was observed for the price of potato during the 
last decade. Similarly, all the selected markets, except  
Burdwan and Jalandhar, exhibited a positive trend in 
arrivals of the crop. The wholesale potato markets in 
the country are well-integrated and have long-run price 

association across them. A unidirectional price flow 
from future market to Agra spot market was observed, 
which further transmit to all other potato markets in the 
country. The production of potato, total arrivals in the 
market, lagged prices, and futures prices were 
important factors for the price discovery of potato in 
India.

Keywords
Future prices, growth, market arrivals, market 
integration, pricediscovery.
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The present study entitled Cost-Return Analysis 
and Marketing Pattern of Okra Production in Balod 
District of Chhattisgarh was carried out with objectives 
to estimate the trend and growth rate, to workout the 
cost and returns and to assess the selling quantity 
pattern in okra production as well as to identify the 
production and marketing constraints. The study   was
confined to Balod district of Chhattisgarh, a sample of 
60 okra farmers comprises 20 small, 20 medium and 20 
large were selected by proportionate random sampling 
method from five villages viz. Khursipar, Around, 
NewariKalan, Jagnnathpur and Tekapar from Balod 
block of Chhattisgarh and to assess the selling quantity 
of okra, regulated market (Mandi), local market 
(Retailers) and village merchant functionaries were 
also selected. The required primary data were collected 
from selected respondents by survey method using a 
pretested interview schedule. The primary data in the  
study pertain  to the agriculture year 2016-17, and the ed
secondary data  collected for the period from were
2005-06 to 2015-16.

Trend coefficient for the area, total production and 
productivity of okra was estimated positive and highly 
significant at 1 percent level in Balod district which 
show  that the area, total production and productivity ed
of okra in Balod district show  increases during the ed
study period. The regression coefficient for the area 
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and total production of okra was found positive and 
significant at 1 percent level also positive and 10 
percent level of significance for the productivity of 
okra in Chhattisgarh. On average, the cost of 
cultivation was found 1,08,350.98 and ranged from 

1,03,410.56 to 1,18,048.92 under different categories 
of farmers. The result show  that the total cost of ed
cultivation per hectare (Cost C ) was highest in large 3

size group followed by medium and small size group. 
The cost of production per quintal of okra crop was also 
found the same trend as total cost, and on an average, 
the cost of production of okra was 1081.42 per 
quintal. The average productivity of okra was observed 
110.12 quintals per hectare. As far as net income was 
concerned, it was more under large size followed by 
small and medium-size group farmers. It could be 
concluded that net receipt was more when the producer 
sells okra through Mandi then local market and village 
merchant in the study area. It was observed that about 
55 percent of sample respondents reported that quality 
seed was not available in the time and more number of 
farmers under small size faced such a problem. Overall  
it could be concluded that the problem of 
transportation facilities not available in time, higher 
marketing charges, no proper source of market 
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information and shortage of packing material was the 
main marketing problem faced by sample respondents. 
Based onthe finding of the study it is recommended 
that the study area is very potential for okra crop and it 
is an economically viable, it has a vital potential in 
increasing the income and employment so that area 
may be increased and should find an adequate place in 
the cropping pattern of the farmers. The provision to 
provide proper and timely market information to the 
farmers by the concerned agency, then it will be 
beneficial to farmers for getting a fair price. In the 
study area, cold storage facilities are not sufficient, so 
in this direction, more efforts are required to arrange 
storage facilities. Timely provide the information 
related to the package of practices by the concerned 
department than it will be helpful to enhance 
productivity as well as the income of the farmers in the 
study area.

Keywords
C c , onstraints, ost of cultivation, growth rate marketing 
cost, marketing margin, price spread.

JEL Codes
C82, Q13, Q16.
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