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Introduction

The use of reinforcing elements along with soil for improv-
ing the mechanical properties of soil has been well estab-
lished since the key research done by Henri Vidal in 1963. 
The concept was extensively used for various applications 
in the field of geotechnical engineering such as the con-
struction of embankments, pavements, shallow founda-
tions, etc. In the past, different types of metallic or plastic 
strips, bars or sheets were used as the reinforcing elements, 
which were arranged in a specific pattern within the soil 
mass. Then, with the development of geosynthetics from 
strong and durable polymers, the trend has changed to hori-
zontal or planar geotextiles and geogrids reinforced soil. In 
order to understand the favourable effects of conventional 
planar reinforcements to enhance the bearing capacity 
and surface deformation characteristics of reinforced soil 
foundation, numerous experimental and analytical stud-
ies have been carried out [1–17]. These studies show that 
planar geotextiles and geogrids improve the bearing capac-
ity and reduce the settlement of reinforced soil foundations 
and more over, geogrids perform better than geotextiles. In 
the case of geotextile reinforced soil, the strength is mainly 
imparted through the friction between soil and the surface 
of geotextile material, whereas, in geogrid reinforced soil, 
the strength is attained by the interaction between soil and 
surface of geogrid ribs and the interlocking between soil 
particles within the open area of geogrid.

In recent, a few studies have been reported regarding the 
use of three-dimensional reinforcing elements, which was 

Abstract The present investigation proposes a new type 
of reinforcing material in the form of three-dimensional 
geogrid. The performance of a model square footing rest-
ing on the three-dimensional geogrid reinforced sand bed 
is investigated by conducting laboratory scaled plate load 
tests. Two types of 3D geogrids with triangular and rec-
tangular pattern were used. The improvement in bearing 
capacity and surface deformation were evaluated and the 
effect of depth of placement of the first layer of reinforce-
ment, the spacing between layers and number of layers were 
investigated. The results obtained were compared with the 
results of unreinforced sand bed and conventional geogrid 
reinforced sand bed. The bearing capacity of the footing 
was improved by 1.85 times by the provision of a single 
layer of conventional reinforcement, whereas, 2.7 and 3.1 
times improvement was observed with 3D geogrids of the 
triangular and rectangular pattern at an optimum depth of 
0.25B. The results show that the spacing between two con-
secutive layers varies with the type of reinforcement. Two 
layers of 3D geogrid (rectangular) at an optimum spacing 
of 0.75B completely eliminate the surface heave of soil sur-
rounding the footing. In the case of conventional geogrid 
and 3D geogrid with triangular pattern, the optimum num-
ber of reinforcement layer was obtained as four. Three lay-
ers of 3D geogrid with rectangular pattern placed at an 
optimum spacing of 0.75B give a BCR value of 6.4. Also, 
3D geogrids perform better than conventional geogrids in 
reducing surface deformation.
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introduced by Lawton et  al. [18] by using multi-oriented 
geo-jacks for reinforcing sand beds. Arrangements of geo-
jacks in both layered and random manner were effective in 
strengthening of granular soil. Harikumar et  al. [19] con-
ducted plate load test to study the effect of multidirectional 
plastic reinforcements in improving the bearing capacity 
and settlement characteristics of model footing and found 
that the bearing capacity ratio at 25  mm settlement was 
increased by 1.2 times with single layer reinforcements. 
The multi-directional reinforcements provide additional 
confinement to the soil mass compared to conventional 
geosynthetic reinforcements. The three-dimensional rein-
forcing materials were better performing in pullout behav-
iour than the planar grid and the ultimate pullout resistance 
increases with increase in the height of the reinforcement 
up to certain spacing to height ratio [20, 21]. Zhang et al. 
[22] studied the behaviour of sand reinforced with 3D 
inclusions in the form of rings with varying height of ver-
tical elements. Mozellanezhad et  al. [23] studied the per-
formance of grid-anchor system in increasing the shear 
strength of typical geogrid interface with soil and observed 
that the interaction between soil and reinforcement in the 
grid-anchor system raised by 50% compared to typical 
geogrid. All these studies show that three-dimensional 
reinforcements provide additional confinement effect and 
passive resistance introduced by the third dimension of 
the reinforcement (height) along with the benefits of con-
ventional planar reinforcements which leads to overall 
improvement in the strength and stability of reinforced soil.

Geogrid cells were also used as three-dimensional 
reinforcements [24–28]. The geogrid cells were formed 
by cutting biaxial geogrids of required length and height, 
and placing them in transverse and diagonal direction 
with bodkin joints inserted at the connections. They stud-
ied the effect of different parameters such as height and 
pocket size of geocells, width of reinforcement, pattern 
of geocell formation, depth of placement of reinforce-
ment, etc. Dash et  al. [25] reported that the load taking 
capacity of geocell reinforced soil was as high as eight 
times the ultimate capacity of unreinforced one. In these 
studies, the height of geocells was in the range of 0.8–3.2 
B and diameter of cell pockets were in between 1.2 and 
2.7 B. They reported that as the height and size of geo-
cell increases above a certain limit, the effect of geocell 
reinforcement decreases. Dash [29] studied the effect 
of geocell type on the load carrying mechanism of geo-
cell-reinforced sand foundations. Based on the results 
obtained, it is observed that the performance of geocell 
reinforced foundation beds are largely depends on the 
strength, stiffness, aperture opening size, and orientation 
of ribs of the geogrid used to make the geocell mattress. 
It is found that the geogrid with square or rectangular 
aperture openings with its ribs oriented perpendicular 

and parallel to the footing will be better for making geo-
cell mattress. Hedge and Sitharam [30] conducted experi-
mental and numerical studies on square footing supported 
on sand and clay beds. They found that the provision of 
commercially available geocell reinforcement increases 
the load carrying capacity of sand bed by 2.4 times and 
clay bed by 3.8 times. It is also observed that the provi-
sion of an additional planar geogrid at the base of geocell 
arrests the surface heaving and prevents the footing from 
undergoing rotational failure. Hedge and Sitharam [31] 
performed experimental and analytical studies on soft 
clay beds reinforced with bamboo cells and geocells. The 
results indicate that the ultimate bearing capacity of clay 
bed reinforced with a combination of bamboo cells and 
bamboo grid was about 1.3 times higher than geocell and 
geogrid reinforced clay beds.

In the present investigation, a new type of reinforce-
ment in the form of three-dimensional geogrid is used 
as a reinforcing material. Laboratory scaled plate load 
test has been conducted to investigate the response of 
model square footing resting on 3D geogrid reinforced 
sand bed. The height and cell size of 3D geogrid used is 
very less compared to geocells. Two types of 3D geogrids 
with triangular pattern (3DGT) and rectangular pattern 
(3DGR) were used. The main aim of the study was to 
assess the performance of 3D geogrid layers in increasing 
the strength and reducing the settlement of 3D geogrid 
reinforced sand bed compared to unreinforced and con-
ventional geogrid reinforced sand bed. The influence of 
different parameters such as depth to the first layer of 
reinforcement, the spacing between two consecutive lay-
ers and number of layers were investigated.

Materials Used for the Study

Sand

In this study, the soil used was locally available clean dry 
river sand collected from a river near to NIT Calicut. The 
index and engineering properties of the sand are given in 
Table  1. The particle-size distribution curve for the sand 
used is shown in Fig.  1. The soil is classified as poorly 
graded sand (SP) according to USCS (Unified Soil Classi-
fication System).

Geogrid

Biaxial geogrid having a tensile strength of 100 kN/m, both 
in machine and cross machine directions was used for the 
study. The properties of the geogrid are listed in Table 2.

Author's personal copy



Int. J. of Geosynth. and Ground Eng.  (2017) 3:3  

1 3

Page 3 of 10  3 

Three-Dimensional (3D) Geogrid

The conventional biaxial geogrid sheet was used to pre-
pare the three-dimensional geogrid layers. The 3D geogrid 
was made by placing two conventional geogrid sheets of 

required size, one above the other. The bottom layer was 
placed horizontally, and the top geogrid layer was folded 
in a triangular or rectangular pattern, and it was tied to the 
bottom layer at every junction using nylon thread. Figure 2 
shows the typical layout of3D geogrids with triangular pat-
tern (3DGT) and rectangular pattern (3DGR). The height 
of 3D geogrid was 26 mm (0.17B) for the triangular pattern 
and 40 mm (0.27B) for rectangular pattern respectively. In 
the case of 3D geogrid with a triangular pattern, the top 
layer was folded in one direction such that the alternate ribs 
of the top layer will be at the height of 26 mm and exactly 
at the center of the two consecutive ribs of the bottom layer. 
In the case of the rectangular pattern, two adjacent ribs of 
top layer were at the height of 40 mm (i.e., 30 mm aperture 
plus the width of one longitudinal rib). Since the geogrid 
used in the present study is flexible geogrid, the stiffness of 
the material gets little affected by folding. Figure 3 shows 
the 3D geogrids used in this study.

Experimental Setup

The laboratory scaled plate load tests were conducted in 
a steel tank measuring 750 mm × 750 mm × 750 mm. The 
outer faces of the tanks were strengthened by providing 
bracings made of mild steel angle sections in the horizon-
tal and vertical direction to avoid the lateral yielding during 
the loading. The model footing used was 150 mm square in 
size and 25  mm thick. According to IS: 1888–1982 [32], 

Table 1  Basic properties of sand

S. No. Properties Value

1 Specific gravity 2.67
2 Effective particle size, D10 (mm) 0.35
3 D30, (mm) 0.7
4 D60, (mm) 1.3
5 Uniformity coefficient, Cu 3.7
6 Coefficient of curvature, Cc 1.07
7 Maximum dry unit weight, γd max (kN/m3) 16.28
8 Minimum dry unit weight, γd min (kN/m3) 13.73
9 Dry unit weight corresponding to 50% Dr, γd 

(kN/m3)
14.91

10 Angle of internal friction (°) 40.4
11 IS classification SP (poorly 

graded 
sand)
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Fig. 1  Particle-size distribution curve for sand

Table 2  Properties of Geogrid

Properties Value

Tensile strength in MD (kN/m) 100
Tensile strength in CMD (kN/m) 100
Aperture size (mm) 30 × 30
Width of L member (mm) 10
Width of T member (mm) 12
Percent open area (%) 42.4

Fig. 2  Layout of 3D geogrid. a Triangular pattern; b rectangular pat-
tern

Author's personal copy



 Int. J. of Geosynth. and Ground Eng.  (2017) 3:3 

1 3

 3  Page 4 of 10

the width of the test tank should be five times the width 
of the model footing to minimize the boundary effect. In 
this study, the width and the depth of the test tank are equal 
to five times the width of model footing. So the boundary 
effects on the test results were considered to be small. A 
hydraulic jack of 250 kN capacity was used to transfer the 
load to the footing.

In load tests, generally, soil under medium dense condi-
tion are tested, which is very close to the field condition. 
The relative density of medium dense sand ranges between 
35 and 65%. Therefore, in the present investigation, the rel-
ative density of soil was taken as 50%. The sand was filled 
into the tank using sand raining technique. A movable steel 
tank of 30 cm × 30 cm opening at top and 10 cm × 10 cm 
outlet at bottom with a height of 40  cm was used as the 
hopper to pour sand from different heights. The flow of 
sand through the outlet was controlled by providing a sim-
ple shutter system. The height of fall corresponding to the 
desired relative density was determined by performing a 
series of trials with different height of falls. The densities 

in each trial were determined by collecting samples from 
various locations in the test tank using small steel contain-
ers of known volume. The relative density was calculated 
from the minimum and maximum densities in each trial. 
A graph was plotted between the height of fall and relative 
density, and the height of fall corresponding to required 
relative density was thus obtained. The sand bed was pre-
pared by pouring sand from the calculated height of fall in 
layers of 5 cm thick. In the case of reinforced sand bed, the 
reinforcements were placed in the predetermined locations. 
Figure 4 shows the preparation of sand bed and placement 
3D geogrid over sand bed.

Reinforcement Layout and Configuration

The effect of depth of placement of the first layer of rein-
forcement, spacing between layers and number of layers 
were investigated in the test to evaluate the settlement and 
surface heave characteristics of conventional geogrid and 

Fig. 3  a 3D geogrid with triangular pattern; b 3D geogrid with rec-
tangular pattern

Fig. 4  a Preparation of sand bed; b placement of 3DGT on sand bed

Author's personal copy
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3D geogrid reinforced sand bed. All the parameters are 
expressed in terms of footing width as a non-dimensional 
parameter. Figure  5a depicts the typical layout of multi-
layered 3D geogrid reinforced sand bed. The nomencla-
ture used for conventional and 3D geogrid is same as fol-
lows; B—width of footing; b—width of the reinforcement 
layer; dr—depth of reinforcement; u—depth of placement 
of the first layer from the bottom of the footing; h—spac-
ing between consecutive layers; H—height of 3D geogrid; 
N—number of layers; s—settlement of footing; δ—surface 
heave.

Previous studies on geosynthetic reinforced sand bed 
[10, 12, 16, 26] indicate that BCR increases with increase 
in the size of reinforcement and; the width of a reinforce-
ment layer beyond 4B had no substantial effect on the bear-
ing capacity of soil. Harikumar et al. [19] reported that the 
maximum depth of influence of a vertical load is governed 
by the depth of pressure bulb, equal to 2B, and considering 

a 2:1 distribution of a vertical load on the surface, the max-
imum width over which the load is distributed, even at a 
depth of 2B is 4B. Considering the same principle in this 
investigation, the width of the reinforcement layer was fixed 
as 4B for all the tests. The reinforcements were arranged at 
specific depth while preparing the sand bed. In the case of 
3D geogrid reinforced sand bed, the 3D grids were placed 
at predetermined locations with respect to its mid- height.

Testing Procedure

After preparing the test bed, the top surface was leveled, 
and the footing was placed exactly at the center of the tank. 
The ram of the hydraulic jack was then placed on the top 
of the plate, and the upper part of the ram was supported 
by the reaction frame. The load applied was calculated 
indirectly from the readings obtained from the pressure 
gauge attached to the hydraulic jack. The load was applied 
in small increments of 0.75 kN, and each load increment 
was maintained constant until the corresponding settlement 
become constant. In all the tests, the loading was contin-
ued until the settlement reaches 25 mm. The settlement of 
footing was taken from the dial gauges provided at the two 
diagonally opposite points on the footing, and the heaving 
of the adjacent surface was measured by the dial gauges 
provided at the two opposite sides of footing at a distance 
of 1.5B from the center of the footing. Latha and Somvan-
shi [10] reported that heaving on soil surface extends up 
to a distance of about twice the width of the unreinforced 
footing from the edge of the footing with maximum heav-
ing occurring at around 1.5B from the center of the footing. 
The displacements reported are the average of the two dial 
gauge readings.

Testing Program

The experimental program was started with a test on square 
footing resting on the unreinforced sand bed to compare 
the effect of reinforcement (Geogrid and 3D geogrid) 
in improving the pressure-settlement characteristics of 
model footing. The tests on reinforced sand bed were cat-
egorized into 3 series. Series A involves the study on the 
geogrid reinforced sand bed and series B, and C involves 
3D geogrid with triangular and rectangular pattern respec-
tively. In each series, the effect of depth of placement of 
the first layer of reinforcement, spacing between two con-
secutive layers and number of layers on the response of 
the model footing was investigated. In all the tests, the 3D 
geogrids were placed in the soil with respect to its mid-
height. The height of 3D geogrid (rectangular pattern) was 
40  mm. so it was not possible to place the 3DGR at u/B 
ratio of 0.1(i.e., at a distance of 15  mm from the bottom 
of the footing). Similarly, it was not possible to provide a 

Fig. 5  a Typical layout and configuration of 3DGT in model test 
tank; b test set up
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spacing ratio (h/B) of 0.25, since two 3DGR layers at 0.25B 
spacing (37.5  mm) will lead to overlapping of the layers. 
So u/B ratio of 0.1 and h/B ratio of 0.25 has been omitted 
for 3DGR in the testing program. The complete testing pro-
gram is given in Table 3.

Results and Discussions

The improvement in the bearing capacity of reinforced soil 
has been quantified through non-dimensional parameter 
Bearing Capacity Ratio (BCR), which is defined as:

where qr is the bearing pressure of reinforced soil at a 
given settlement and q0 is the bearing pressure of unrein-
forced soil at the same settlement. In the present study, the 
BCR value was calculated for a settlement 25 mm.

The decrease in footing settlement and surface heave 
was quantified through parameters, settlement reduction 
factor (SRF) and heave reduction factor (HRF), which can 
be defined as:

where s0 or δ0 is the settlement or heave of unreinforced 
sand bed at a given pressure, and sr or δr is the settlement or 
heave of reinforced sand bed at the same pressure. SRF and 
HRF were calculated for a normalized settlement of 30% of 
the unreinforced sand bed [15].

Effect of Depth to First Layer of Reinforcement

Figure  6 shows the pressure–settlement curve for unre-
inforced and reinforced sand at various u/B ratios. From 
the figure, it can be observed that the reinforcements 
enhance the bearing capacity of the unreinforced soil, 
and the improvement is significantly better in the case of 

(1)BCR = qr∕q0

(2)SRF = (s
0
− sr)∕s0

(3)HRF = (�
0
− �r)∕�0

three-dimensional geogrid reinforced sand than conven-
tional geogrid reinforced sand. The bearing capacity and 
settlement behaviour of conventional geogrid reinforced 
sand is improved due to the interfacial friction between 
soil and the surface of geogrid ribs and the interlock-
ing between sand particles within the aperture. The 3D 
geogrids performs better because, the cellular structure of 
the reinforcement provides additional confinement to the 
soil within each cell, in addition to the beneficial advan-
tages of conventional geogrids. Also, the number of tensile 
elements in 3D geogrids were more compared to conven-
tional geogrids.

Figure 7 depicts the variation of bearing capacity with 
different u/B ratios. The bearing capacity of conventional 

Table 3  Detailed testing program

Test series Reinforcement type Variable parameters

Series A Geogrid u/B = 0.1, 0.25, 0.5, 0.75
h/B = 0.1, 0.25, 0.5, 0.75
N = 2,3,4

Series B 3D geogrid (triangular pat-
tern)

u/B = 0.1, 0.25, 0.5, 0.75
h/B = 0.25, 0.5, 0.75
N = 2,3,4

Series C 3D geogrid (rectangular 
pattern)

u/B = 0.25, 0.5, 0.75
h/B = 0.5, 0.75
N = 2,3
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geogrid and 3DGT increases up to u/B ratio of 0.25 and 
thereafter it decreases. In conventional geogrid rein-
forced soil, sufficient overburden pressure is required to 
develop the maximum frictional resistance at the inter-
face of geogrid and sand, which is attained at 0.25B 
[8, 15]. Further increase in depth of the first layer of 
reinforcement does not result in any increase in BCR, 
whereas the greater thickness of sand above reinforce-
ment layer results in increased settlement [15]. From 
Fig.  7, it is clear that when a single layer of reinforce-
ment was placed at 0.25B from the bottom of the footing, 
the maximum beneficial effect of conventional geogrid 
and 3DGT are obtained. The BCR value increases 1.85 
times when conventional geogrid was placed at optimum 
depth. The result obtained shows good similarity with the 
results reported in the literature. Mandal and Shah [11] 
reported the improvement factors improve significantly in 
the range of 0–0.25B from the base of the square foun-
dation. Yetimoglu et al. [16] indicated that the optimum 
embedment depth for single layer reinforcement was 
0.3B and that for multilayer was 0.25B. Adams et al. [2] 
also reported that the maximum improvement in bearing 
capacity at low strains occurs when u/B is equal to 0.25.

In all the tests, the 3D geogrids were placed in the soil 
with respect to its mid-height. Since the height of 3DGR 
was 40  mm, it was not possible to place the 3DGR at 
u/B ratio of 0.1. For 3DGR, maximum BCR value was 
observed at 0.25B from the bottom of the footing. In the 
case of 3D geogrids, 2.7 and 3.05 times improvement in 
BCR was observed with the triangular and rectangular 
pattern. The frictional resistance provided by the over-
burden pressure along with the confinement of soil within 
the cells of 3D geogrid contributes to the improvement 
in BCR in the case of 3D geogrid reinforced soil. 3D 
geogrids with rectangular pattern performs better than 
the triangular pattern because the amount of soil confined 
within a cell of 3DGR is more than that of 3DGT.

Figure 8 explains the bearing pressure- heave response 
for different u/B ratios. The settlement of footing causes 
the heaving of soil around the model footing in the case 
of unreinforced sand bed. Considerable reduction in this 
surface heave was observed with the provision of rein-
forcement below the footing. When a single layer of 
reinforcements was placed at a depth of 0.25B from the 
bottom of the footing, the maximum reduction in surface 
heave was observed. Table  4 shows the improvement in 
bearing capacity and reduction in settlement and surface 
heave by the provision of a single layer of reinforcement 
at various u/B ratios. 78% reduction in settlement and 
84% reduction in surface heave were observed with 3D 
geogrid with the rectangular pattern when it was placed 
at the optimum u/B ratio.

Effect of Spacing Between Layers

In order to study the effect of spacing between two con-
secutive layers, Geogrid reinforcements were placed at h/B 
ratios viz. 0.1, 0.25, 0.5 and 0.75. In the case of 3DGTs, it 
was not possible to place two layers at h/B = 0.1, and there-
fore, spacing variation was limited to 0.25, 0.5, and 0.75. 
Also with 3DGR, it was again not possible to place rein-
forcements at h/B = 0.25 because of the height of reinforce-
ment. So in the case of 3DGR, the spacing variation was 
limited to 0.5B and 0.75B. The improvement factors for 
different spacing ratios are given in Table 5. Conventional 
geogrids give better results when the two geogrid lay-
ers placed at 0.25B spacing. As in the case of depth to the 
first layer of reinforcement, sufficient overburden pressure 
is required in between two consecutive layers of reinforce-
ment to obtain maximum interfacial resistance between soil 
and geogrid, which was attained at 0.25B spacing. Yetimo-
glu [16] reported that the optimum spacing for reinforced 
sand is in between 0.2B and 0.4B.

In the case of 3D geogrids, maximum BCR value was 
obtained at 0.5B and 0.75B spacing for 3DGT and 3DGR 
respectively. The height difference in 3DGT and 3DGR 
may be the reason for different optimum spacing. Since the 
3D geogrids are placed at desired locations in the test tank 
with respect to its mid height, sufficient amount of soil is 
required in between the base and top of the first and second 
layer to get maximum benefit, which is attained at higher 
spacing ratios. From the SRF and HRF values obtained for 
different spacing ratios, a considerable reduction in set-
tlement and heave can be observed with the inclusion of 
reinforcement. When two layers of reinforcements were 
placed at an optimum spacing, the settlement reduction 
factors obtained were 0.72, 0.84 and 0.87 for conventional 
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GG, 3DGT and 3DGR respectively. Similarly, 81 and 95% 
reduction in heave was observed with GG and 3DGT, 
whereas 3DGR shows 100% reduction in heave with two 
layers.

Effect of Number of Layers

In order to study the effect of number of layers on the bear-
ing capacity and settlement of reinforced soil, the first layer 
of reinforcement was placed at an optimum depth of 0.25B 
and spacing between two consecutive layers was fixed as 
the optimum spacing obtained for each type of reinforce-
ment. Figure 9 shows the applied bearing pressure vs set-
tlement curve for varying number of layers. From the graph 

shown, it is clear that the bearing capacity of reinforced 
soil increases with increase in the number of layers. The 
bearing capacity of conventional geogrid reinforced soil 
increases when the number of layers for increases from 1 
to 4, and the increase in the number of layers beyond four 
does not show any further significant improvement in bear-
ing capacity of reinforced soil. Yetimoglu et  al. [16] had 
reported that optimum performance of geogrid reinforce-
ment was observed when the first layer was provided at 
0.25B, with a total number of layers as four at an optimum 
spacing of 0.2B.

In the case of 3Dgeogrids, the depth of reinforcement 
(dr) was kept constant. The results show that the four lay-
ers of 3DGT and three layers of 3DGR gives a maximum 
improvement in bearing capacity. Figure  10 depicts the 
variation of BCR with the number of layers for GG, 3DGT, 
and 3DGR. When the number of layers increases from one 
to four, the BCR value of conventional geogrid reinforced 
soil increases from 1.85 to 3.71. Four layers of 3DGT give 
a maximum BCR value of 7.2.

3DGR gives a maximum BCR value of 6.4 with three 
layers. When the number of 3DGR layer increases from 
one to two, the percentage improvement in BCR was 97%, 
and from 2 to 3, the improvement was only 6%. Also, the 
maximum depth of influence of vertical load is governed 
by the depth of pressure bulb, which is equal to 2B. The 
third layer of 3DGR was very much close to the pressure 
bulb and the less improvement in BCR may be due to this 
reason. So it will be insignificant to provide one more layer 
beyond 2B depth. So the optimum number of layers of 
3DGR is taken as three with a BCR value of 6.4.

Figures  11 and 12 show the change of SRF and HRF 
with number of layers. The settlement was reduced by 
82% for conventional GG reinforced soil and almost 88% 
by 3D geogrid reinforced soil. Also, the surface heave was 

Table 4  Improvement factors 
for various u/B ratios

u/B values BCR SRF HRF

GG 3DGT 3DGR GG 3DGT 3DGR GG 3DGT 3DGR

0.1 1.45 2.58 – 0.57 0.74 – 0.49 0.73 –
0.25 1.85 2.69 3.05 0.64 0.76 0.78 0.6 0.79 0.84
0.5 1.49 2.18 2.43 0.57 0.71 0.73 0.59 0.85 0.87
0.75 1.25 1.38 1.85 0.42 0.56 0.72 0.36 0.55 0.8

Table 5  Improvement factors 
for various h/B ratios

h/B values BCR SRF HRF

GG 3DGT 3DGR GG 3DGT 3DGR GG 3DGT 3DGR

0.1 2.07 – – 0.69 – – 0.73 – –
0.25 2.51 4.36 – 0.72 0.82 – 0.81 0.97 –
0.5 2.15 5.01 5.64 0.69 0.84 0.86 0.81 0.95 1
0.75 2 4.8 6 0.64 0.83 0.87 0.73 0.92 1
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reduced by 95% for conventional GG and 100% by 3D 
geogrid with triangular and rectangular pattern.

Conclusions

In the present investigation, the effect of depth to the first 
layer of reinforcement, spacing between two consecutive 
layers and number of layers on the bearing capacity and 
surface deformation characteristics of model footing resting 

on conventional and three-dimensional geogrid reinforced 
sand bed has been studied. Based on the results obtained 
from the laboratory plate load test, the following conclu-
sions can be drawn;

Three-dimensional geogrids perform better than con-
ventional geogrids in improving the bearing capacity and 
reducing the surface deformation of reinforced soil. The 
optimum depth of the first layer of reinforcement was 
obtained as 0.25 times the width of the footing for conven-
tional and 3D geogrid reinforced soil. With the provision of 
a single layer of reinforcement, the bearing capacity ratio 
of conventional geogrid increased by 1.85 times, whereas 
2.69 and 3.05 times increase in BCR was observed with 3D 
geogrids of triangular and rectangular pattern respectively. 
The settlement and surface heave was significantly reduced 
by the provision of 3Dgeogrids.

The optimum spacing between two consecutive layers 
depends on the type of reinforcement. For conventional 
geogrids, the maximum benefit was obtained, when two 
layers were placed at a spacing of 0.25B. In the case of 3D 
geogrids, optimum spacing was 0.5B and 0.75B for 3DGT 
and 3DGR respectively, depending on the size and pattern 
of 3Dgeogrids.

The bearing capacity of reinforced soil increases with 
increase in number of layers. In the present study, the opti-
mum number of layers was obtained as four with conven-
tional geogrids and 3DGTs. For 3DGR reinforced soil, 
maximum benefit observed with three layers. The BCR 
value increases to 3.71 and 7.2 when the soil has been 
strengthened with four layers of conventional GG and 
3DGT respectively. 6.4 times improvement in BCR was 
observed with three layers of 3DGR. The settlement of 
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footing was reduced by 88%, whereas the heave was com-
pletely disappeared after the provision of three layers of 3D 
geogrids.

The results obtained from this study encourages the 
effective use of 3D geogrids for reinforcing soil below 
shallow foundations, road and rail embankments, retaining 
walls and stabilization of steep slopes. It can also be usu-
tilizeded for the liquefaction mitigation purpose. However, 
extensive large scale field tests are currently being carried 
out by the authors in order to study the scale effect and 
actual behaviour of 3Dgeogrid reinforced soil.
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Abstract 

Computer aided decision support systems has been developed by researchers for efficiently diagnosing cancer from 

histopathological images. The presence of batch effects in histopathological images may reduce the prediction performance of 

these systems, especially when photos are obtained making use of diverse image resolution devices and patient samples. It is 

even more bothersome with large-scale variations in which cross laboratory sharing of large volumes of data is necessary. Batch 

effects can alter quantitative morphological image features and also decreases the actual conjecture performance. Principal 

component variation analysis ensures that batch effects may cause large variations in image features. Using the four batches of 

renal tumor images, one image-level and four feature-level batch effect removal methods are compared. Among this combat 

normalisation method performance is much better than the performance of other batch effect removal methods. 
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1. Introduction 
 

       Researchers have developed computer aided systems in diagnosing cancer by extracting different features 
from histopathological images. When this histopathological pictures are captured from different experimental 
setups, its prediction performance may decrease due to non-biological experimental variations such as age of 
sample, method of slide preparation, laboratory, technician, and atmospheric ozone level [3] etc. Batch effects may 
lead to huge dissimilarities in features extracted from images. Therefore, it is really difficult to accurately identify 
patients using prediction models. 

      In this paper five normalization methods including one image (scale) normalization method and four feature 
normalization methods such as mean, rank, ratio and Combat methods are compared. Using four renal tumor 
histopathological images that are acquired using different experimental setups, we measure the impact of each batch 
effect removal method on image-based features and downstream the prediction of renal tumor subtype as well as 
grade. Results indicate that most batch effect removal methods may reduce variances to nearly zero. Moreover, 
Combat normalisation methods prediction performance is better than the remaining ones. 

       The paper is organized as follows: Section 2 is the literature survey, which reviews the segmentation and 
classification methods used for identifying the presence of cancer cell in histopathological images. Section 3 
describes the existing system. Section 4 explains the proposed system. Section 5 shows the experimental results. 
Section 6 draws the conclusion. 

 
2. Literature Survey 

      
      The diagnosis of disease or getting its grading in histopathology images deals with identification of histological 
structures like cancer cell nuclei, glands, lobule formation as in case of breast cancer. The morphological appearance 
of these structures like size, color intensity and shape are also important factors for detecting the presence of disease. 
To analyse all these indicators histopathology images firstly should be segmented. Due to complex nature of 
pathological images, standard segmentation methods or modified versions of them like Thresholding, Hidden 
Markov model [8] are used in Rajpoot et al. and Sertel et al. paper of image analysis. 

      Different type of features is extracted from histopathological images for the detection and diagnosis of 
cancer. Young et al. extracted pixel level features for the detection of cancer. These features provide the lowest level 
of information hierarchy [11]. Color features describes about image prominence, color spread etc. Texture features 
describe about image sharpness, contrast and changes in intensity values. Shape based features provide information 
about contour and region based features. Contour based features include properties of shape boundary such as 
perimeter, bending energy etc. Region based features include area, side length etc.  

        Normalization methods are applied to remove batch effects occurring in histopathological images.         
Different types of batch effect removal methods are standardization, mean centering and ratio based method. 
Standardization normalizes the standard deviation of all features across samples within each batch to unity. After 
performing transformation, each feature may have zero-mean across all samples within each batch. In mean-
centering, the mean of each feature across all the samples within each batch is set to zero. This approach is also 
known as zero-mean or one-way analysis of variance adjustment. 

     In all this previous normalization methods batch effects cannot be remove completely because they didn’t 
proposed any method for normalizing both image as well as features extracted from it. In this work mainly five 
normalisation methods are included having one image normalisation method and four feature normalisation 
methods. Here images are normalised using scale normalisation and features are normalised using rank, ratio, mean 
and combat normalisation methods. All this feature normalisation method normalizes every feature f in batch b to be 
within a range [0,1]. 

   Classification methods used are Support Vector Machine (SVM) classifier and Bayes classifier [15]. SVM is a 
relatively new and promising classification method. It is a margin classifier that draws an optimal hyper plane in the 
feature vector space; this defines a boundary that maximizes the margin between data samples in two classes, 
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therefore leading to good generalization properties. Bayes classifier always provides optimal (minimum error rate or 
minimum risk) classification but requires exact knowledge of class prior probabilities and class conditional 
probabilities of features. The best classification results are obtained when using SVM classifier which has high 
prediction and accuracy rate as compared to Bayes classifier.  

 
3. Existing System 

    In existing system four batches of renal cell carcinoma images are taken as input. Colour batch effects present 
in the input images may cause variations in colour segmentation methods and parameters which are removed using 
colour normalization methods. Scale variations in the input images are removed using scale normalisation methods 
.The extracted features may contain some batch effects which are removed by applying mean, rank, ratio and 
combat normalization methods. Finally detects whether the image contains a normal or an abnormal cell using 
support vector machine classifier. The main disadvantages of this existing system are that colour normalisation 
methods may not completely remove the colour batch effects present in the histopathological images. It makes the 
feature extraction process difficult. This problem can be solved by applying a gamma correction method.  Another 
disadvantage is unwanted noise is present in images which makes the prediction process of cancer cells difficult. 
This noise content is removed by applying a Gaussian filter. In existing system if an abnormal cell is detected then 
its treatment is not yet predicted 

 
4. Proposed System 
 
4.1 Introduction 

Batch effects may lead to huge dissimilarities in features extracted from histopathological images. Therefore, it is 
really difficult to accurately identify patients using prediction models. Because of this batch effects, a pathology 
research laboratory that uses numerous imaging devices may need to keep numerous diagnostic models. Also, data’s 
received making use of older devices or experimental setups is not used in training models for future data received 
with newer devices/setups. This poses a huge concern for the cross-laboratory adoption and the standardization of 
pathology determination systems. 

     Although the causes of batch effects are different for each data strategies, methods developed to eliminate 
batch effects may be relevant to multiple data modalities. For example, the reasons for batch effects in microarray 
gene expression data include platform, laboratory, technician, and atmospheric ozone level [3], [4]. Batch effects 
typically affect the mean (location) and variance (scale/spread) of the data [5].To remove this batch effects five 
normalization methods are introduced in this paper which contains  one image(scale) normalization method and four 
feature normalization methods such as mean, rank, ratio and Combat. Here the input images are first filtered using 
Gaussian filter. It may remove the noise content present in the image. Then colour normalisation is applied in order 
to remove the colour variances present in the image. But still accurate results are not obtained. So another method 
called gamma correction is applied to remove the colour variations present in the histopathological images. Gamma 
Correction is used to optimize the usage of bits when encoding an image. If images are not gamma encoded, they 
allocate too many bits or too much bandwidth to highlight that human cannot differentiate it. 

           Then segmentation is done for the identification of different structures present in the histopathological 
images. After that a morphological operation is applied in order to make the edges of the image more visible. 
Sometimes images may vary in scale ie, images in one batch may be at a higher scale as compared to images in 
other batches. So to manage this scale differences scale normalisation method is applied. After that colour, texture, 
topology and shape based features are extracted from the image. Then the image features are normalised using four 
normalisation methods such as rank, ratio, mean and combat normalisation methods. Results indicate that data batch 
can be a larger source of variance in image features compared to biological factors such as grade and subtype. Most 
batch effect removal methods can reduce this variance to nearly zero. Then classification is done with the help of 
Support Vector Machine Classifier which detects whether the image contains a normal or an abnormal cell. If an 
abnormal cell is detected then its treatment is predicted by setting a default threshold value. 
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4.2 Materials and Methods 
 

4.2.1 Data 
 
         Digital micrographs associated with renal tumor biopsy samples obtained from four experimental setups are 

used. Tissues samples in all four batches RCC1, RCC2, RCC3, and RCC4 are biopsied and fixed at Emory 
University. The micrographs for the first three batches are acquired at Emory University, while the batch final was 
acquired at the Georgia Institute of Technology. Table 4.1 lists image acquisition details of the four batches. The 
figure 4.1 demonstrates subsections of three subtype samples in each of the four batches. Each image is a 
rectangular section which is manually selected from a whole slide image by a pathologist. Batches RCC1, RCC3, 
and RCC4 are usually annotated with both grade and subtype, while batch RCC2 is annotated with only their 
subtype. 

 
     Table 4.1 Dataset Acquisition Details 

Factors    RCC1   RCC2                             RCC3 RCC4 

Microscope Nikon Eclipse Nikon Eclipse OlympusBX51 OlympusBX51 

Magnification 20X                     20X 20X 20X 

Year 2008 2006 2011 2012 

Subjects 15 12 12 18 

Image Format JPEG JPEG JPEG JPEG 

 

     Images in these datasets represent one of three dominant renal tumor subtypes such as chromophobe (CH), clear 
cell (CC), and papillary (PA) and Fuhrman grade of one to four.  The subtype CC has clear cytoplasm with distinct 
cell membranes and round nuclei. CH has granular cytoplasm having prominent cell membranes, wrinkled nuclei, 
and pronuclear halos (i.e., white stain surrounding nuclei). PA has complex finger-like nuclear clusters.  Most of 
these properties are visually apparent in each of the four batches. However, the images of each of this subtype 
appear very different between batches .For example, RCC1 and RCC2 images appear to have different texture and 
scale compared to RCC3 and RCC4 images 

 

 
Figure 4.1 image samples of three subtypes in four batches of RCC 

4.2.2 Image Feature Extraction Methods 
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Different type of features is extracted from histopathological images for the detection and diagnosis of cancer. These 
features provide the lowest level of information hierarchy [11]. Any specific level of pixels in the whole slide image 
is not focussed in this case. Rather they consider all the image pixels and capture properties such as color and 
texture. Color features describes about image prominence, color spread etc. Texture features describe about image 
sharpness, contrast and changes in intensity values. Shape based features provide information about contour and 
region based features. Contour based features include properties of shape boundary such as perimeter, bending 
energy etc. Region based features include area, side length etc. 
 
4.2.3 Normalization Methods 

4.2.3.1 Scale Normalization 

       The scale variations can be calculated using the physical size of a pixel. In digital micrographs, the physical 
size of pixel varies with factors such as microscope magnification, CCD-pixel size, and digitizing software settings. 
The physical pixel size of images is not available for RCC1, RCC2, and RCC3 datasets. Therefore, a model based 
on nuclear area is used to calculate the scale differences and normalize all batches [13]. Although nuclear area varies 
for each subtype and grade in a batch, the distribution of all nuclei in a batch peaks at a specific nuclear area. By up 
scaling or downscaling the images, the distribution shifts right or left. 

 
 4.2.3.2 Mean Normalization 

       Scale normalization only normalizes images to remove batch effects while all other removal methods (in this 
study), including mean, normalizes the corresponding features to overcome batch effects. It normalizes all feature f 
in batch b to be within a range [0, 1] using the following transformation [18]. Here μbf and σbf are the sample mean 
and standard deviation of all feature f over samples in batch b 

                                                 (1) 

Here the sample mean can be calculated using the equation 

                                                         (2) 

4.2.3.3 Rank Normalization 

Unlike mean normalization method, the rank normalization method does not shows an intrinsic normal 
distribution of features. Rank normalization also normalizes every feature j for a batch b in to a range of [0, 1] [18]. 
By using the rank function, we normalize the feature values as follows 

                                                                                 (3) 

4.2.3.4 Ratio Normalization 

In this  method researchers have illustrated the  usefulness of ratio-based methods for normalizing microarray 
expression data [4], in which  features are divided by the mean expression of a reference set of control samples 
(corresponding to each batch). In the absence of this reference set for a batch, researchers may use the mean 
expression of a batch in place of the control samples. However, this may leads to information leakage because part 
of the labelled test samples is used for normalization as well. In this study, we have no reference set. Therefore, 
every feature f for a batch b is normalised using the median feature value for the batch and is given by 

                                                                   (4) 

4.2.3.5 Combat Normalization 
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Mean normalization adjusts location and scale of every feature independently. However, we can assume that 
batch effects are similar for almost all features and model batch effect-induced variance using accumulated 
knowledge across more than one feature. Johnson et al. developed a Bayesian framework for removing the additive 
and multiplicative, batch effects in microarray gene expression datasets [5]. They modelled batch effects on the 
basis of parametric and nonparametric priors. Similarly, every feature f and image i in batch b is represented 
using a location and scale (L/S) model, and is given by 

                                                        (5) 
 

where αf represents overall feature, X is a design matrix for sample conditions, βf is  the regression coefficients 
corresponding to X, and ε is normally  the distributed error with mean zero and variance σ2f [5]. Johnson et al. 
illustrate s that if the L/S model parameters are estimated using a Bayesian framework then the parameters becomes 
more robust in removing batch effects. Here the parameters are estimated using a three-step Bayes framework. At 
first standardized data is calculated which has similar overall mean and variance for all features, then the additive 
and multiplicative batch effects are estimated using parametric or nonparametric priors.  
 
4.2.4 Feature Selection and Classification 

Features are selected using a supervised feature selection method with minimum redundancy and maximum-
relevance-difference (mRMR-D) [19]. For classification, support vector machines (SVM) classifier is used which 
accurately detects whether the image contain a cancer cell or not. If an abnormal cell is detected then its treatment is 
predicted by calculating the threshold value from the segmented image and comparing it with the predefined value. 
Mainly three types of treatment are predicted .They are Surgery, Chemotherapy and Radiation therapy 

 
5. Results 

        Digital micrographs of renal cell carcinoma images are taken as input. Batch effects from it is removed 
using five normalization methods including one image(scale) normalization method and four feature normalization 
methods: mean, rank, ratio and Combat. Here the input images are filtered using Gaussian filter. It may remove the 
noise content present in the image. Then colour normalisation is applied in order to remove the colour variances 
present in the image. But still accurate results are not obtained. So another method called gamma correction is 
applied to remove the colour variations present in the histopathological images. Gamma Correction is used to 
optimize the usage of bits when encoding an image. If images are not gamma encoded, they allocate too many bits 
or too much bandwidth to highlight that human cannot differentiate it. Figure shows the segmented image. 

 

 
Fig. 5.1: Segmented Image  

        Then a morphological operation is applied in order to make the edges of the image more visible. Sometimes 
images may vary in scale ie, images in one batch may be at a higher scale as compared to images in other batches. 
So to manage this scale differences scale normalisation method is applied. After that colour, texture, topology and 
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shape based features are extracted from the image. Then the image features are normalised using four normalisation 
methods such as rank, ratio, mean and combat normalisation methods. Then classification is done with the help of 
Support Vector Machine Classifier which detects whether the image contains a normal or an abnormal cell. If an 
abnormal cell is detected then its treatment is predicted by calculating the threshold value from the segmented image 
and comparing it with the predefined value. Mainly three types of treatment are predicted .They are Surgery, 
Chemotherapy and Radiation therapy. 

 
6. Conclusion 

The presence of batch effects in histopathological images is an important challenge for computer-aided decision 
support systems.  However, only a very few researchers have investigated the impact of batch effect removal 
methods on histopathological image classification. Four renal tumor histopathological datasets that are acquired 
using different experimental setups are used in this paper. Here the input images are filtered using Gaussian filter. It 
may remove the noise content present in the image. Then colour normalisation is applied in order to remove the 
colour variances present in the image. But still accurate results are not obtained. So another method called gamma 
correction is applied to remove the colour variations present in the histopathological images. Gamma Correction is 
used to optimize the usage of bits when encoding an image. If images are not gamma encoded, they allocate too 
many bits or too much bandwidth to highlight that human cannot differentiate it. 

          Segmentation is done mainly for the identification of different structures present in the histopathological 
images. Then a morphological operation is applied in order to make the edges of the image more visible. Sometimes 
images may vary in scale ie, images in one batch may be at a higher scale as compared to images in other batches. 
So to manage this scale differences scale normalisation method is applied. After that colour, texture, topology and 
shape based features are extracted from the image. Then the image features are normalised using four normalisation 
methods such as rank, ratio, mean and combat normalisation methods. Results indicate that  the data batch can be a 
very larger source of variance in image features compared to biological factors such as grade and subtype.  

               Most of the batch effect removal methods can reduce this variance to almost nearly zero, but combat 
normalization performance is the best. Then classification is done with the help of Support Vector Machine 
Classifier which detects whether the image contains a normal or an abnormal cell. If an abnormal cell is detected 
then its treatment is predicted by calculating the threshold value from the segmented image and comparing it with 
the predefined value. Mainly three types of treatment are predicted they are Surgery, Chemotherapy and Radiation 
therapy. 
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Abstract—In accordance with the traits of city excessive-

resolution color remote sensing snap shots, essentially cannot 

reap clean and nice image from far off sensing photo inside the 

presence of shadows. an object-shadow detection and removal 

method is used to preserve the missing components in an 

picture due to shadows. in this approach, during image 

segmentation, shadow functions are taken into consideration 

and after that the use of statistical feature of the photos. 

Suspected shadows are extracted by way of using statistical 

features and also provide feasible manner to find the shadows 

vicinity from far flung sensing excessive decision satellite TV 

for pc snap shots. The proposed method, first coloration image 

is converted to gray photo, after that worldwide thresholding 

system is Accomplished to hit upon the suspected shadow 

region. Next to that morphology erosion manner is 

accomplished, then convolution filtering to elimination of fake 

shadow and finally acquire shadow map, to classify the input 

coloration photo into the candidate shadow pixels and the non-

shadow pixels. After shadow detection, elimination approach 

used to remove shadow region to enhance the shadowed image. 

 

Index Terms Index Terms—Change detection, object-oriented, 

shadow detection, shadow removal 

 

I. INTRODUCTION 

The term virtual picture refers to processing of a two 

dimensional image by way of a digital pc. Ina broader 

context, it implies virtual processing of any two dimensional 

statistics. A digital image is an array of real or complicated 

numbers represented by way of a finite quantity of bits. An 

picture given within the shape of transparency, slide, 

photograph or X-ray is first digitized and stored as a matrix 

of binary digits in laptop reminiscence. This digitized image 

can then be processed and or displayed on a high resolution 

television screen. For display, the picture is stored in a rapid 

get right of entry to buffer reminiscence, which refreshes the 

reveal at a charge of 25 frames in line with 2nd to produce 

visually non-stop display.  

The ecosystem, land and water of the Earth are 

remarkably complex and do no longer provide themselves 

properly to being recorded with the aid of remote sensing 

devices that have constraints along with spatial, spectral, 

secular and radiometric resolution. Consequently, Earth’s 

additives can create number mistakes inclusive of geometric 

mistakes, atmospheric outcomes, and top graphic errors into 

the far flung sensor information. Such errors can ease fine of 

far flung sensor records recorded and in turn can also have 

an effect on the accuracy off way sensing research inclusive  

 

of land cowl mapping. In urban regions, floor panorama are 

quite complicated, with a exceptional kind of item and  

Shadows fashioned by using accelerated objects along with 

excessive-decision, bridges. To detects shadows of color 

aerial snap shots. taken  into consideration two homes of 

shadows, first is particularly saturated blue/violet 

wavelength and 2nd is low luminance. in this proposed 

approach a new analysis method is given to hit upon 

shadows for color aerial images .First RGB coloration aerial 

image is transform to grey photograph and then applies a 

global thresholding method the use of Otsu’s approach to 

create a rough-shadow map that’s used for classifying the 

input coloration aerial image into the candidate shadow 

pixels and the non-shadow pixels. In shadow removal 

method, select handiest shadow areas after which observe 

adaptive histogram equalization and image adjustment to 

enhance evaluation of shadow regions. Then follow patch 

morphological operation. Underneath trying out pix, 

experimental results display that, the accuracy of our new 

analysis technique has higher shadow detection accuracy 

different strategies. To classifying the enter coloration aerial 

image into the candidate shadow pixels and the non-shadow 

pixels the primary objective of the challenge is to discover 

and cast off the shadow from high decision aerial snap shots. 

Practice the photograph more suitable method for recovery 

shadow picture. Its improve accuracy of shadowed picture. 

to classify the input color photo into the candidate shadow 

pixels and the non-Shadow pixels. After shadow detection, 

removal method used to eliminate shadow area to decorate 

the shadowed pictures. to eliminate shadow area to decorate 

the shadowed pictures. 

 

II SHADOW DETECTION AND REMOVAL 

 

Shadows are created due to the fact the light source 

has been blocked by way of something. There are kinds of 

shadows. The self-shadow and the forged shadow.  

 

 N.Suganya
1
, 

1
PG Scholar, Dr. S.Saravanakumar

2
, 

2
Assistant Professor  

Department of Electronics and Communication Engineering, 

Anna University Regional Campus, Coimbatore. 

Email: suganyaece44@gmail.com 

SHADOW DETECTION AND REMOVAL 

FROM URBAN AERIAL IMAGES 



                                                                                                ISSN 2394-3777 (Print) 
                                                                                                                  ISSN 2394-3785 (Online)    

                                                                                                   Available online at www.ijartet.com 
                                      International Journal of Advanced Research Trends in Engineering and Technology (IJARTET) 

                        Vol. 3, Special Issue 15, March 2016 
 

144 

 
 

Figure 2.1: Principle Of Shadow Detection 

A Self-shadow is the shadow on a subject at the 

side that is not immediately dealing with the middle supply. 

as the following fig 1 a solid shadow is the shadow of 

difficulty falling on the surface of every other challenge 

because the previous problem has blocked the mild source. 

 

A. block diagram 

 

 
 

Figure 2.2: Block Diagram Of Shadow Detection And 

Removal. 

This proposed method consists of different blocks 

where it describes the various methodology of the specified 

task of each step present in this paper. 

B. Shadowed Image 

The sensed pictures with very high spatial decision like 

Ikonos, quick fowl, etc., can distinguish a truly distinct 

function which includes constructing, roads, automobiles, a. 

but, the quantity of shadow will increase with the spatial 

decision. In excessive spatial resolution satellite tv for pc 

photographs, shadows are normally forged with the aid of 

elevated objects including buildings, bridges, and towers, 

specifically in urban area. Shadows can also motive loss of 

characteristic facts, fakecolour tone and shape distortions of 

objects, which critically affect the high-quality of pixel, and 

at once influences operations together with object 

reputation, change detection and scene matching. for that 

reason, the affect the high-quality of pix, and at once 

influences operations together with object reputation, 

change detection and scene matching.  the research on 

shadow inclusive of Segmenting shadow regions and 

compensating their facts is of incredible importance for 

image  interpretation. 

 

C. Image Segmentation: 

Traditional picture segmentation techniques are possibly 

to result in insufficient segmentation, which makes it hard to 

split shadows from dark is object. The CM constraints can 

improve the situation to a sure diplomatically. To make a 

further difference between shadows and darkish gadgets, 

color component and form thing have been added to these 

segmentation standards. The parameters of every item have 

been recorded, together with grayscale common, variance, 

region, and perimeter. The segmentation scale will be set 

empirically for higher and much less time-effects, or it is 

able to be adaptively envisioned in keeping with statistics 

which includes resolution. 

 

D. Initial Threshold 

Shadow detection, a well set threshold can separate 

shadow from non-shadow while now not too many pixels 

being misclassified. Researchers have used  many absolutely 

one-of-a-kind  techniques to are looking for out the edge to 

correctly separate shadow and  non-shadow regions. 

Bimodal histogram rending presents to seek out the 

threshold for shadow detection, and additionally the imply 

of the two peaks is adopted due to the fact t. In our work, we 

acquire the brink in keeping with the histogram of the 

original image so be aware the suspected shadow objects by 

means of  the edge and grayscale common of every object 

acquired in segmentation. We decided on the gray value 

with the minimum frequency inside the neighborhood of the 

mean of the two peaks because the brink, as proven tin mean 

while, to keep away from the have an effect on of abnormal 

information, a pair of the pixels at the left and right aspects 

of the histogram do not appear to be enclosed. Christo 

Ananth et al. [5] presented an automatic segmentation 

method which effectively combines Active Contour Model, 

Live Wire method and Graph Cut approach (CLG). The aim 

of Live wire method is to provide control to the user on 

segmentation process during execution. Active Contour 

Model provides a statistical model of object shape and 

appearance to a new image which are built during a training 

phase. In the graph cut technique, each pixel is represented 

as a node and the distance between those nodes is 

represented as edges. In graph theory, a cut is a partition of 

the nodes that divides the graph into two disjoint subsets. 

For initialization, a pseudo strategy is employed and the 

organs are segmented slice by slice through the OACAM 

(Oriented Active Contour Appearance Model). Initialization 

provides rough object localization and shape constraints 

which produce refined delineation. This method is tested 

with different set of images including CT and MR images 

especially 3D images and produced perfect segmentation 

results. 

 

E. Morphological Filtering 

Morphology is a vast set of photo graph processing 

operations that manner snap shots primarily based on 

shapes. Morphological operations observe a structuring 

element to an input photo, growing an output photograph of 

the same size. The maximum fundamental morphological 

operations are dilation and erosion. In a morphological 

operation, the cost of every pixel in the output photo is 

based totally on a assessment of the corresponding pixel in 

the input photo with its neighbors. by way of deciding on 

the dimensions and form of the neighborhood, you could 

construct a morphological operation this is sensitive to 

particular shapes inside the input image. for that reason the 
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operation dilation that grows or thickens 

items in a binary image.  

The precise way and extent of this thickening is 

controlled by means of a form called a structuring detail. In 

different words, the dilation operation normally uses a 

structuring detail for probing the shapes contained in the 

enter image. Dilation is commutative that is A+B =B+A. it's 

miles a conference in photo processing to allow the first 

operand of A+B be the photo and the second one operand is 

the structuring element, which usually is a whole lot smaller 

than the picture. as an instance a easy binary photograph A 

containing one rectangular object ,Erosion shrinks or thins 

gadgets in a binary photo. As in dilation, the manner and 

quantity of shrinking is managed by using a structuring 

element. Erosion operation is pretty opposite to the dilation 

operation. After acting the erosion operation on binary photo 

A. 

F. Elimination of False Shadows 

After acting the binary classification, a few filtering 

operations were to be dead with a purpose to dispose of the 

undesirable pixels or noise within the classified image. Thus 

morphological filters are used for casting off false Shadows. 

They were starting by reconstruction and final with the help 

of reconstruction. After performing binary classification. 

next to morphological filtering a mask image is obtained. 

The masks image in which the neighborhood is to be in-

painted and distinctive image is given because the enter to 

the in-painting function. The black square measure as at 

intervals the mask image are represented as shadows. 

 

G. Enhanced the Image 

Enhanced the image which suggests we have shadow and 

non shadow region of the image currently we have a 

tendency to can do away with the non-shadow place of the 

icon. Shade transformation technique is RGB-based 

coloration images area unit remodeled into HSV color area. 

In HSV shade area, shadow regions maintain some 

distinctive properties which may be used for shadow 

segmentation: excessive saturation, low worth and high hue. 

Shadow segmentation compared with completely different 

kind of items like roads, flora and buildings, shadow regions 

have higher fee of saturation thing and reduce fee of fee 

consider HSV coloration space. Another instead 

straightforward shadow elimination approach become an 

additive correction of the coloration intensities at intervals 

the shadow place. the typical constituent intensities within 

the shadow and lit areas of the image and value-added this 

distinction to the pixels at intervals the shadow regions is 

compared. 

Thus the following example fig 2 has to detect and 

remove the shadows. It’s easy to remove the shadow areas 

 

 
 

Figure 2.3: Shadow Removal With Enhanced Image. 

 

III RESULT AND DISCUSSION 

 

The algorithms for shadow detection and removal are 

finished the use of MATLAB. To validate that our technique 

works, the subsequent test became executed. The datum 

used on this experiment is a quick-bird image of Kunming, 

China. Furthermore, to evaluate with our approach, we 

decided the thresholding shadow detection result with 

manually selected proper threshold according to the image 

grayscale histogram. Furthermore, to evaluate with our 

method, we decided the pixel-degree threshold shadow 

detection result with manually decided on right threshold 

consistent with the photograph grayscale histogram. in 

which with the aid of a few noise and dark pixels have 

mistakenly been recognized as shadows. Within the 

proposed method hit upon the real shadow and eliminate is 

classified pixels and then avoid the interference of noise  

and dark pixels used for morphological method. The exiting 

method can efficaciously come across shadows. In figure. 

2.3 the rulings out fake shadow tendencies of the urban 

buildings are roughly the identical. it is viable to decide the 

fashion and range of a shadow by using amassing and 

analyzing the boundary strains of an image. 

furthermore, to examine with this method, we 

decided the pixel-degree threshold shadow detection result 

with manually selected proper threshold in step with the 

image gray scale histogram it is able to be visible from the 

segmentation end result Fig 2.4(b) that segmentation that 

considers shadow capabilities can successfully section 

shadows and dark objects along with flora and buildings into 

unique subjects. this means that, within the following 

system, the hassle of shadow and darkish objects being 

segmented as a whole problem can be avoided.  

The outcomes, shown in Fig. 4(d), display the 

retrieval of a rough shadow with the edge, which suggests 

that plant life, rivers, darkish moist soil, and genuine 

shadows may be detected. You’ll be able to see that the 

shadow area detected with the edge selected with our 
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technique is larger than those with a pixel-

stage threshold. on this manner, it could be 

ensured that non-shadow will be excluded. In Fig. five, 

while evaluating image (it is able to be visible that our 

method can successfully remove plant life fake shadows. for 

this reason the pixel-degree shadow detection has lost some 

very useful spatial facts. it is able to only identify shadows 

routinely by spectrum information, whereby some noise and 

dark pixels have mistakenly been identified as shadows. 

 

 
 

Figure 2.4: Shadow Detection And Removal 

Thus the following fig.2.5 is detect and remove the 

shadows from original images. to compare the fig.2.4. is 

very difficut to removed  by the shadows from on original 

images .if the compared for fig 2.5 its reduced step and easy 

to remove on shadow to non-shadow 

Our method no longer most effectively can easy on 

actual shadows also can avoid the interference of noise and 

dark pixels. it may successfully acquire the true shadow 

from the suspected shadow via evaluating the gray scale 

image of the surroundings. To detect our shadow 

elimination method, the following test became carried out. 

The outcomes of each step of the approach are proven in 

Fig.5 (a)-5(b). 

 

 

 
Figure 2.5: Proposed   Method For Shadow Detection And 

Removal 

IV.PERFORMANCE ANALYSIS 

A. Parameters analysis 

The performance of the image evaluated by means 

of Mean Square Error (MSE) and Peak Signal-to-Noise 

Ratio (PSNR) value. 

 

B. Mean Square Error (MSE) 

MSE is calculated by averaging the squared 

intensity of the ground image and the output image pixels 

as, 

MSE = 
�

��
∑ ∑ ���, 	
2��

���
���
�� ………..(1) 

   

Where e(m, n) is the difference in error between 

the ground and the output images. The minimum value of 

the MSE can be 0 and the maximum value can be ∞. 

 

C. Peak Signal-to-Noise Ratio (PSNR) 

Peak Signal-to-noise ratio (PSNR) measures image 

quality based on the pixel difference between ground and 

the output image. PSNR is defined as 

 

PSNR = 10�����
���

���
……………………………..(2) 

Where 255 is to the maximum possible pixel value 

of the image. The PSNR value ranges from 0 to 99. 
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TABLE 4.1 Comparison Results 

 

METHOD MSE PSNR in  db 

Shadow removal 
 

0.0422 

 

58.8726 

Enhanced shadow 

removal 

 

0.0359 

 

62.2334 

 

Thus the following table has expressed for exiting 

method for shadow removal and proposed method for 

enhanced shadow removal. 

 

V.  CONCLUSION 

 

A systematic and powerful method for shadows 

detection is accomplished in city high-resolution remote 

sensing image. a good way to get a shadow detection result, 

picture segmentation considering shadows is carried out 

first. Then, suspected shadows are decided on via spectral 

features and spatial statistics of items, after which fake 

shadows are ruled out. the subsequent shadow detection 

experiments in comparison to conventional image 

segmentation and the segmentation thinking about shadows, 

as well as effects from traditional pixel-level threshold 

detection. Mean while, they also show the results of various 

steps with the proposed method, which require much less 

computational complexity when compared to conventional 

approach as it includes a priori records about special spatial 

region that made effortlessly classified the input image. 

 

VI. FUTURE WORK 

1. To improve a hierarchical supervised classification 

with the help of new scheme as SVM Classifier. 

2. To improve image segmentation considering 

shadows can have better segmentation results, 

insufficient segmentation still exists. For example, 

a black car and its shadow cannot be separated. 

Also, parts of the shadow from low trees cannot be 

separated from the leaves. 
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Object-Oriented Shadow Detection and Removal
From Urban High-Resolution

Remote Sensing Images
Hongya Zhang, Kaimin Sun, and Wenzhuo Li

Abstract—In accordance with the characteristics of urban high-
resolution color remote sensing images, we put forward an object-
oriented shadow detection and removal method. In this method,
shadow features are taken into consideration during image seg-
mentation, and then, according to the statistical features of the
images, suspected shadows are extracted. Furthermore, some dark
objects which could be mistaken for shadows are ruled out accord-
ing to object properties and spatial relationship between objects.
For shadow removal, inner–outer outline profile line (IOOPL)
matching is used. First, the IOOPLs are obtained with respect to
the boundary lines of shadows. Shadow removal is then performed
according to the homogeneous sections attained through IOOPL
similarity matching. Experiments show that the new method can
accurately detect shadows from urban high-resolution remote
sensing images and can effectively restore shadows with a rate of
over 85%.

Index Terms—Change detection, inner–outer outline profile line
(IOOPL), object-oriented, relative radiometric correction, shadow
detection, shadow removal.

I. INTRODUCTION

IN the last ten or more years, with the availability of high-
spatial-resolution satellites such as IKONOS, QuickBird,

GeoEye, and Resource 3 for the observation of Earth and the
rapid development of some aerial platforms such as airships and
unmanned aerial vehicles, there has been an increasing need
to analyze high-resolution images for different applications. In
urban areas, surface features are quite complex, with a great
variety of objects and shadows formed by elevated objects
such as high buildings, bridges, and trees. Although shadows
themselves can be regarded as a type of useful information in
3-D reconstruction, building position recognition, and height
estimation [1], [2], they can also interfere with the process-
ing and application of high-resolution remote sensing images

Manuscript received April 19, 2013; revised August 10, 2013 and
November 18, 2013; accepted January 16, 2014. Date of publication March 27,
2014; date of current version May 30, 2014. This work was supported in part by
the National Natural Science Foundation of China under Grants 40901211 and
41101414, by the National High Technology Research, and by the Development
Program of China (863 Program) under Grant 2013AA122301. (Corresponding
author: K. Sun.)

H. Zhang and W. Li are with the School of Remote Sensing and Information
Engineering, Wuhan University, Wuhan 430079, China.

K. Sun is with the State Key Laboratory of Information Engineering in
Surveying, Mapping, and Remote Sensing, Wuhan University, Wuhan 430079,
China (e-mail: sunkm@whu.edu.cn).

Color versions of one or more of the figures in this paper are available online
at http://ieeexplore.ieee.org.

Digital Object Identifier 10.1109/TGRS.2014.2306233

[3]–[5]. For example, shadows may cause incorrect results dur-
ing change detection. Consequently, the detection and removal
of shadows play an important role in applications of urban high-
resolution remote sensing images such as object classification,
object recognition, change detection, and image fusion.

Many effective algorithms have been proposed for shadow
detection. Existing shadow detection methods can be roughly
categorized into two groups [6]: model-based methods and
shadow-feature-based methods. The first group uses prior in-
formation such as scene, moving targets, and camera altitude
to construct shadow models [7], [8]. This group of methods
is often used in some specific scene conditions such as aerial
image analysis and video monitoring. The second group of
methods identifies shadow areas with information such as
gray scale, brightness, saturation, and texture. An improved
algorithm exists that combines the two methods [4]. First, the
shadow areas are estimated according to the space coordinates
of buildings calculated from digital surface models and the
altitude and azimuth of the sun. Then, to accurately identify
a shadow, the threshold value is obtained from the estimated
grayscale value of the shadow areas. However, information such
as scene and camera altitude is not usually readily available.
Consequently, most shadow detection algorithms are based on
shadow features. For example, the shadow region appears as
a low grayscale value in the image, and the threshold is chosen
between two peaks in the grayscale histogram of the image data
to separate the shadow from the nonshadow region [3], [9]. An
illuminant invariance model has been used to detect shadows;
this method can obtain a comparatively complete shadow out-
line from a complex scene and derive the shadow-free image
by using certain neutral interface reflecting assumptions [10],
[11]. In a related study, images are converted into different
invariant color spaces (HSV, HCV, YIQ, and YCbCr) to ob-
tain shadows with Otsu’s algorithm [12]. This can effectively
get rid of the false shadows created by vegetation in certain
invariant spaces. Based on that work, a successive thresholding
scheme was proposed to detect shadows [13]. To avoid the false
shadows of dark objects such as vegetation and moist soil, the
normalized difference vegetation index [14], the normalized
saturation–value difference index [15], and the size and shape
of the shadow area are considered [16], [17]. The method used
by Makarau et al. [18] accurately detected shadows with the
blackbody radiation model. Recently, a hierarchical supervised
classification scheme was used to detect shadows [19].

A variety of image enhancement methods have been
proposed for shadow removal, such as histogram matching [3],

0196-2892 © 2014 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.
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Fig. 1. Flowchart of object-oriented shadow detection and removal from urban high-resolution remote sensing images.

[9], [20], gamma correction [20], linear correlation correction
(LCC) [3], [19]–[21], and restoration of the color invariance
model [12]. In a related study [20], several enhancement
methods were analyzed to recover shadows, namely, gamma
correction, LCC, and histogram matching. Inspired by this
related analysis, a better approach was developed, based on a
linear relationship between shadow classes and the correspond-
ing nonshadow classes [19]. In addition, a paired-region-based
approach is employed to detect and remove the shadows in a
single image by calculating the difference between the shadow
and nonshadow regions of the same type [22]. Aside from
the aforementioned methods, shadows can be retrieved using
multisource data. For example, shadow pixels can be identified
from the region of interest in an image and from another image
obtained at a different time. Then, nonshadow pixels of the
corresponding region are used to replace the shadow pixels.
This latter approach is useful in low-resolution images [3],
[23], [24].

Due to the shortcomings of pixel-level shadow detection,
in this study, we propose a new technique: an object-oriented
shadow detection and removal method. First, the shadow fea-
tures are evaluated through image segmentation, and suspected
shadows are detected with the threshold method. Second, object
properties such as spectral features and geometric features are
combined with a spatial relationship in which the false shadows

are ruled out (i.e., water region). This will allow only the real
shadows to be detected in subsequent steps.

Shadow removal employs a series of steps. We extract the
inner and outer outline lines of the boundary of shadows. The
grayscale values of the corresponding points on the inner and
outer outline lines are indicated by the inner–outer outline
profile lines (IOOPLs). Homogeneous sections are obtained
through IOOPL sectional matching. Finally, using the homo-
geneous sections, the relative radiation calibration parameters
between the shadow and nonshadow regions are obtained, and
shadow removal is performed.

The proposed method for shadow detection and removal is
shown in Fig. 1.

Section II will discuss the principles and procedures of this
shadow detection method in detail. Section III will discuss
the principles and procedures of shadow removal. Section IV
explains the experimental analysis, which shows the results of
processing the urban remote sensing images with this method
through a large number of experiments and analysis of certain
key points.

II. SHADOW DETECTION

Shadows are created because the light source has been
blocked by something. There are two types of shadows: the
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Fig. 2. Principle of shadow formation.

self-shadow and the cast shadow. A self-shadow is the shadow
on a subject on the side that is not directly facing the light
source. A cast shadow is the shadow of a subject falling on
the surface of another subject because the former subject has
blocked the light source. A cast shadow consists of two parts:
the umbra and the penumbra. The umbra is created because the
direct light has been completely blocked, while the penumbra is
created by something partly blocking the direct light, as shown
in Fig. 2 [11], [25], and [26]. In this paper, we mainly focus
on the shadows in the cast shadow area of the remote sensing
images.

A. Image Segmentation Considering Shadow Features

Images with higher resolution contain richer spatial infor-
mation. The spectral differences of neighboring pixels within
an object increase gradually. Pixel-based methods may pay too
much attention to the details of an object when processing high-
resolution images, making it difficult to obtain overall structural
information about the object. In order to use spatial information
to detect shadows, image segmentation is needed. We adopt
convexity model (CM) constraints for segmentation [27], [28].

Traditional image segmentation methods are likely to result
in insufficient segmentation, which makes it difficult to separate
shadows from dark objects. The CM constraints can improve
the situation to a certain degree. To make a further distinction
between shadows and dark objects, color factor and shape factor
have been added to the segmentation criteria. The parameters of
each object have been recorded, including grayscale average,
variance, area, and perimeter. The segmentation scale could
be set empirically for better and less time-consuming results,
or it could be adaptively estimated according to data such as
resolution.

B. Detection of Suspected Shadow Areas

For shadow detection, a properly set threshold can separate
shadow from nonshadow without too many pixels being mis-
classified [3]. Researchers have used several different methods
to find the threshold to accurately separate shadow and non-

shadow areas. Bimodal histogram splitting provides a feasible
way to find the threshold for shadow detection, and the mean of
the two peaks is adopted as the threshold [3]. In our work, we
attain the threshold according to the histogram of the original
image and then find the suspected shadow objects by comparing
the threshold and grayscale average of each object obtained in
segmentation. We chose the grayscale value with the minimum
frequency in the neighborhood of the mean of the two peaks as
the threshold, as shown in

Gq =
1

2
(Gm +Gs) (1)

h(T ) =Min {h(Gq − ε), h(Gq + ε)} . (2)

In the equations, Gm is the average grayscale value of
an image; Gs stands for the left peak of the shadow in the
histogram; T is the threshold; ε represents the neighborhood
of T , where T ∈ [Gq − ε,Gq + ε]; and h(I) is the frequency
of I , where I = 0, 1, . . . , 255.

By conducting a large number of experiments, we have
found that the average of the grayscale values can be used to
replace the right peak. To simplify the operation, when the
left peak is not obvious, Gs can be replaced by half of the
grayscale average. Meanwhile, to avoid the influence of abnor-
mal information, 2% of the pixels on the left and right sides
of the histogram are not included. In addition, atmospheric
molecules scatter the blue wavelength most among the visible
rays (Rayleigh scattering). So for the same object, when in
shadow and nonshadow, its grayscale difference at the red and
green wavebands is more noticeable than at the blue wave-
band. Thus, we retrieve a suspected shadow with the threshold
method at the red and green wavebands. Specifically, an object
is determined to be a suspected shadow if its grayscale average
is less than the thresholds in both red and green wavebands.

C. Elimination of False Shadows

Dark objects may be included in the suspected shadows, so
more accurate shadow detection results are needed to eliminate
these dark objects. Rayleigh scattering results in a smaller
grayscale difference between a shadow area and a nonshadow
area in the blue (B) waveband than in the red (R) and green
(G) wavebands. Consequently, for the majority of shadows, the
grayscale average at the blue waveband Gb is slightly larger
than the grayscale average at the green waveband Gg . Also,
the properties of green vegetation itself make Gg significantly
larger than Gb, so false shadows from vegetation can be ruled
out by comparing the Gb and Gg of all suspected shadows.
Namely, for the object i, when Gb +Ga < Gg , i can be defined
to be vegetation and be ruled out. Ga is the correction parameter
determined by the image type.

After the elimination of false shadows from vegetation,
spatial information of objects, i.e., geometrical characteristics
and the spatial relationship between objects, is used to rule out
other dark objects from the suspected shadows. Lakes, ponds,
and rivers all have specific areas, shapes, and other geometrical
characteristics. Most bodies of water can be ruled out due to
the area and shape of the suspected shadows of the object
that they produce. However, the aforementioned method still
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cannot separate shadows from some other dark objects. Spatial
relationship features are used to rule out dark objects in the
suspected shadows. Dark objects are substantive objects, while
shadows are created by taller objects which block the light
sources and may be linked together with the objects that result
in the shadows. An obscured area (i.e., a shadow) forms a darker
area in an image. The object blocking the light forms a lighter
area in an image. At the same time, the sun has a definite
altitude angle, and a shadow boundary reflects the boundary of
a building and the position of a light source. Buildings, trees,
and telegraph poles are the main objects creating shadows in
urban remote sensing images. Their shadow boundaries usually
have a certain direction. To retrieve shadows using spatial rela-
tionships, the linear boundaries of suspected shadows are first
analyzed to predict the probable trend of a shadow, according to
which the approximate position of a large object is predicted. To
determine whether it is a shadow, the proximity of a dark object
to a light object within this azimuth is measured. An average
spectral difference can be used to decide whether there are light
objects linked around a shadow. The average spectral differ-
ence of R, the object, and Ri, the linked light object, can be
defined as

Diff =
1

n

1∑
i=1

∣∣CR − CRi

∣∣ , CR < CRi
. (3)

In (3), CR is the grayscale average of the object R, and CR

is the grayscale average of the object Ri. When the spectral
difference between an object and its linked light object is larger
than a specific threshold, this object is considered to be linked
with the light object and determined to be a shadow.

III. SHADOW REMOVAL

To recover the shadow areas in an image, we use a shadow
removal method based on IOOPL matching. There is a large
probability that both shadow and nonshadow areas in close
range on both sides of the shadow boundary belong to the same
type of object. The inner and outer outlines can be obtained
by contracting the shadow boundary inward and expanding it
outward, respectively. Then, the inner and outer outline profile
lines are generated along the inner and outer outline lines to
determine the radiation features of the same type of object
on both sides. As shown in Fig. 3, R is the vector line of
the shadow boundary obtained from shadow detection, R1 is
the outer outline in the nonshadow area after expanding R
outward, and R2 is the inner outline in the shadow area after
contracting R inward. There is a one-to-one correspondence
between nodes on R1 and R2. When the correlation between
R1 and R2 is close enough, there is a large probability that this
location belongs to the same type of object. The grayscale value
of the corresponding nodes along R1 and R2 at each waveband
is collected to obtain the IOOPL. The outer profile lines (OPLs)
in the shadow area are marked as inner OPLs; OPLs in the
nonshadow area are marked as outer OPLs (Fig. 3).

The objects on both sides of the shadow boundary linked with
a building forming a shadow are usually not homogeneous, and
the corresponding inner and outer outline profile line sections

Fig. 3. Diagram of shadow boundary, inner, and outer outline lines.

Fig. 4. Diagram of IOOPL and IOOPL matching. (a) IOOPL at the red
waveband. (b) Matching result after Gaussian smoothing for IOOPL, where
the red background shows the parts that do not match.

are not reliable. In addition, the abnormal sections on the inner
and outer outlines that cannot represent homogeneous objects
need to be ruled out. Consequently, similarity matching needs
to be applied to the IOOPL section by section to rule out the
two kinds of nonhomogeneous sections mentioned previously.
The parameters for shadow removal are obtained by analyzing
the grayscale distribution characteristics of the inner and outer
homogeneous IOOPL sections.

A. IOOPL Matching

IOOPL matching is a process of obtaining homogeneous
sections by conducting similarity matching to the IOOPL sec-
tion by section. During the process, Gaussian smoothing is
performed to simplify the view of IOOPL, as shown in Fig. 4.
The Gaussian smoothing template parameters were σ = 2
and n = 11.

To rule out the nonhomogeneous sections, the IOOPL is
divided into average sections with the same standard, and then,
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the similarity of each line pair is calculated section by section
with (4). If the correlation coefficient is large, it means that
the shade and light fluctuation features of the IOOPL line pair
at this section are consistent. If consistent, then this line pair
belongs to the same type of object, with different illumina-
tions, and thus is considered to be matching. If the correlation
coefficient is small, then some abnormal parts representing
some different types of objects exist in this section; therefore,
these parts should be ruled out, as shown in Fig. 4(b). The
sections that have failed the matching are indicated in red. If
more accurate matching is needed, the two sections adjacent
to the section with the smallest correlation coefficient can be
segmented for matching again.

The similarity of curve A and curve B is expressed by

Similarity(A,B) =

n∑
i=1

(
cAi − cA

)(
cBi − cB

)
√

n∑
i=1

(
cAi − cA

)2

·
n∑

i=1

(
cBi − cB

)2
.

(4)

In (4), n is the number of nodes on curve A and curve B (A
and B have the same number of nodes). cxi is the gray scale of
node i on curve X; cx is the grayscale average of all nodes on
curve X .

B. Implementation of Shadow Removal

Shadows are removed by using the homogeneous sections
obtained by line pair matching. There are two approaches
for shadow removal. One approach calculates the radiation
parameter according to the homogeneous points of each object
and then applies the relative radiation correction to each object.
The other approach collects and analyzes all the homogeneous
sections for polynomial fitting (PF) and retrieves all shadows
directly with the obtained fitting parameters.

1) Relative Radiometric Correction: In the same urban im-
age, if objects in a shadow area and a nonshadow area belong
roughly to the same category, and they are in different lighting
conditions, relative radiation correction can be used for shadow
removal. To avoid the influence of scattering light from the
environment, each single object has been taken as a unit for
which the shadow removal process is conducted for that object.
This enhances reliability. Commonly used relative radiation
correction generally assumes that a linear relationship exists
between the grayscale value digital number (DN) of the image
to be corrected and the DN of the reference image

DNref = a× DNrect + b. (5)

In (5), DNref is the DN of the object in the reference image,
DNrect is the DN of the object in the image to be corrected, and
a and b are the gain and offset, respectively. By applying IOOPL
matching to each shadow, homogeneous sections that represent
objects of the same category in different lighting conditions are
obtained. According to (5), the gain and offset of the linear
function can be estimated by the DN of the homogeneous sec-
tions. DNrect is the DN of the outer homogeneous sections, and

DNrect is the DN of inner homogeneous sections. Finally, the
radiation value correction of the shadow can be realized through
the obtained gain and offset values. Our experiments show that
a straightforward and simple relative radiation correction, the
mean variance method, for shadow removal can be applied as
follows.

The concept of the mean variance method is that, after
radiation correction, the homogeneous points on a line pair of
the shadow have the same mean and variance at each waveband.
The radiation correction coefficients of the mean and variance
method are

ak =
Syk

Sxk

; bk − yk − ak · xk (6)

where xk is the grayscale average of the inner homogeneous
sections at the waveband k, yk is the grayscale average of the
outer homogeneous sections at the waveband k, Sxk

is the
standard deviation of the inner homogeneous sections at
the corresponding waveband, and Syk

is the standard devia-
tion of the outer homogeneous sections at the corresponding
waveband.

We assume that the inner homogeneous sections reflect the
overall radiation of the single shadow. After obtaining the
correction coefficient, all points of the shadow are corrected
according to

DNnonshadow = ak × DNshadow + bk (7)

where DNnonshadow stands for the pixel gray scale of the
shadow after correction, DNshadow stands for the pixel gray
scale of the shadow before correction, and ak and bk are the
coefficients of the minimum and maximum method or mean
variance method calculated with the homogeneous points of the
object, respectively.

2) PF: As mentioned previously, in high-resolution remote
sensing images, the inner and outer homologous points rep-
resent the grayscale level of the same type of object of both
sides of the shadow boundary in shadow and under normal
illumination. It has been found by Lorenzi et al. [19] that
shadows and the corresponding nonshadows exhibit a linear
relationship.

However, in this study, according to goodness of fit, the
relationship of the inner and outer homologous points is best
described by the polynomial model (Fig. 5). Consequently, we
adopt PF, and the grayscale value of the shadow area is directly
obtained with the fitting parameters, as shown in

f(x) = ax3 + bx2 + cx+ d. (8)

After transforming the gray scale of the shadow area through
f(x), the shadow removal result can be obtained. It is not
appropriate to perform PF at greater than the third degree. One
reason is to avoid the overly complex calculation; the other
reason is that higher fitting to degrees greater than three does
not significantly improve accuracy.

The next step assumes that the illumination model of the
entire image is consistent. To ensure that enough statistical
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Fig. 5. PF diagram of inner and outer homologous sections of a shadow.
(a) Diagram of IOOPL showing a PF diagram of homologous sections for the
following wavebands: (b) red, (c) green, and (d) blue.

subjects are obtained, the grayscale values of all matching
points on the inner and outer outline lines of all shadows
in the entire image are determined. These provide the fitting
parameters for shadow removal. This method has solved the
problem of not being able to obtain the inner and outer outlines
of the minor shadows and the lack of availability of enough
IOOPL matching points.

IV. EXPERIMENTAL ANALYSIS

A. Comparative Analysis of Shadow Detection

To validate that our method works, the following experiment
was performed. The datum used in this experiment is a Quick-
Bird image of Kunming, China. Each step of this method is
described herein, and the steps and corresponding results of
each step are given [from Fig. 6(a)–(e)]. Moreover, to com-
pare with our method, we determined the pixel-level thresh-
old shadow detection result with manually selected proper
threshold according to the image grayscale scale histogram
[Fig. 6(f)].

It can be seen from the segmentation result [Fig. 6(b)] that
segmentation that considers shadow features can effectively
segment shadows and dark objects such as vegetation and
bodies of water into different subjects. This means that, in the
following process, the problem of shadow and dark objects
being segmented as a whole subject can be avoided. The results,
shown in Fig. 6(c), show the retrieval of a rough shadow with
the threshold, which indicates that vegetation, rivers, dark moist
soil, and true shadows can be detected. Comparing images (c)
and (f) in Fig. 6, one can see that the shadow area detected with
the threshold selected with our method is larger than those with
a pixel-level threshold. In this way, it can be ensured that no
shadow will be excluded. In Fig. 6, when comparing images
(d) and (c), and (d) and (f), it can be seen that our method can
effectively remove vegetation false shadows. According to the
morphological characteristics of objects, the rivers in image (d)

Fig. 6. Examples of shadow detection. (a) QuickBird image. (b) Segmentation
result of (a). (c) Threshold shadow detection result after segmentation. (d) De-
tection result after vegetation false shadow in (c) being removed. (e) Detection
result after false shadows of dark objects as a body of water body in (d) being
removed. (f) Pixel-level threshold shadow detection result.

have been effectively removed, as shown in (e). Comparing (e)
and (f), we see that pixel-level shadow detection has lost some
very useful spatial information. It can only identify shadows
mechanically by spectrum data, whereby some noise and dark
pixels have mistakenly been identified as shadows. Our method
not only can detect real shadows effectively but also can avoid
the interference of noise and dark pixels.

The aforementioned experiments, due to the constraints of
resolution and feature distribution, detect the shadow region
without information on shadow trends. However, in a higher
resolution image, particularly an image with artificial construc-
tion, a large amount of obvious shadow could lead to infor-
mation loss. Therefore, shadow trend information and spatial
information can be used to better detect the shadows in this type
of image. The datum used in the next experiment, described in
the following, is the very high resolution image of Central Park
in New York City, NY, USA, with dense buildings.

The images on the left of Fig. 8(a)–(c) correspond to three red
squares in Fig. 7(a) from left to right. The images in the center
of Fig. 8(a)–(c) are the corresponding thresholding results.
The images on the right of Fig. 8(a)–(c) are the final shadow
detection results using spatial relative information.
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Fig. 7. Image of Central Park in New York City. (a) Ultrahigh resolution.
(b) Shadow detection result of the image.

Fig. 8. Examples of the proposed shadow detection method using the spatial
relative information.

As shown in Fig. 7, an object-level shadow detection method
based on spectral features and spatial features can accurately
and effectively detect shadows in an urban high-resolution
remote sensing image. Fig. 7(b) shows that, in the same image,
shadow trends of the urban buildings are roughly the same.
It is feasible to judge the trend and range of a shadow by
collecting and analyzing the boundary lines of an image. At
the same time, we can also see that counting boundary lines
which could produce a rough trend can assist in ruling out false
shadows but not be the necessary condition to distinguish true
shadows from false ones. Taking the automobile for example
(Fig. 8), the images on the left of Fig. 8(a)–(c) correspond to
three red squares in Fig. 8(a) from left to right, respectively.
In Fig. 8(a), four black cars are regarded as suspected shadows
after thresholding. After making a judgment based on spatial
relative information, three cars were ruled out, and the remain-
ing car was retained because of a bright square just under it. In
the middle of the images in Fig. 8(b), there is a black car and
a white truck. By thresholding, the shadow of the white truck
was judged to be a suspected shadow. It can successfully obtain
the true shadow from the suspected shadow by comparing the
grayscale image of the surroundings. In Fig. 8(c), there is a
black car which was not ruled out because it linked together

Fig. 9. Examples of shadow removal. (a) Remote sensing image in which
a shadow has been detected. (b) Inner and outer outline lines generated by a
shadow boundary; the red line is the inner outline line, and the blue line is
the outer outline line. (c) Result of RRN after IOOPL matching. (d) Result
of boundary treatment for (c). (e) Result of RRN skipping IOOPL matching.
(f) Result of Plus method.

with a true shadow. Therefore, using spatial relative information
can remove a part of false shadow but not all of it.

B. Analysis of Shadow Removal Experiments

To verify our shadow removal method, the following exper-
iment was performed. The results of each step of the method
are shown in Fig. 9(a)–(d). Furthermore, to illustrate the neces-
sity of IOOPL matching, we present a shadow removal result
skipping this step, as shown in Fig. 9(e). Also, we introduce a
Plus method to compare with our approach. In the Plus method,
first, the mean grayscale difference between the IOOPLs in the
red–green–blue (RGB) channels is obtained; then, the shadow
area and also the corresponding mean grayscale difference in
RGB bands are obtained.

It can be seen from Fig. 10 that a correlation exists between
the inner and outer outline lines; therefore, using IOOPL is a
reliable way to remove shadows. After comparing Fig. 9(c) and
(e), we found that the left part of the removed shadow appears
as an unnatural red-purple color in Fig. 9(e). Accordingly, the
grayscale average of the inner OPL in the green waveband is ob-
viously smaller than that of the red and blue wavebands, which
indicates that the original shadow itself receives partial color.
Therefore, IOOPL matching could relieve color cast. However,
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Fig. 10. Comparison charts of IOOPL after Gaussian smoothing of the
following wavebands: (a) red, (b) green, and (c) blue (the light gray parts
represent fail matching).

IOOPL matching did not fully solve color cast as there is still
a little red in the bottom left part in Fig. 9(c). According to the
contrast between Fig. 9(d) and (f), we conclude that the Plus
method could restore the background radiation characteristic
with poor contrast between the object and the background
while our approach could restore both the background color
and the contrast. Furthermore, we choose the samples with
same scene in the nonshadow area, shadow area, and shadow-
removed area to analyze, as shown in Fig. 11. Table I shows
the sample information, which verifies the effectiveness of
our approach numerically. In Table I, there is a tremendous
difference between the nonshadow and shadow regions of the
same scenes in spectral consistency according to the average
value and standard deviation. After applying our approach, the
average value and standard deviation of the shadow-removed
region are close to that of the nonshadow region. Therefore, we
could obtain the deshaded data which meet the needs of both
vision and spectral consistency through the presented approach.

As shown in Fig. 12, both relative radiometric normalization
(RRN) and PF based on IOOPL matching could effectively
remove the shadow. Similar to the former experiment, the Plus
method can only restore the entire radiant luminance of the
shadow but barely identify the objects in shadow. By comparing
Fig. 12(c) and (d), we see that the results of RRN are clearer
than the PF results. The PF result is better than the RRN result

Fig. 11. Example of sample area. (a) Samples of nonshadow area and shadow
area. (b) Samples of nonshadow area and shadow-removed area.

TABLE I
SAMPLE ANALYSIS

Fig. 12. Shadow removal result of image of Las Vegas, NV, USA. (a) Original
image. (b) Result of Plus method. (c) Result of RRN with boundary treatment.
(d) Result of PF with boundary treatment.

at the whole radiant brightness in subjective sensation, although
it is a little bluish.

Both RRN and PF could restore the shadow area in a visual
sense, as shown in Fig. 12. To better analyze and compare
the RRN and PF techniques, we classified the original image
and shadow removal results with the same training samples.
Comparing Fig. 13(a) with Fig. 12(a), the shadow area marked
in red was correctly classified with the exception of some cars
in dull color. In the classification results [Fig. 13(b) and (c)],
although some trees and shadows from cars still exist because
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Fig. 13. Supervised classification results. (a) Supervised classification result
of original image in Fig. 12. (b) supervised classification result of shadow-
free image by RRN. (c) Supervised classification result of shadow-free image
by PF.

TABLE II
CLASSIFICATION RESULT DATA

of the defective shadow detection result, most shadows have
been effectively removed. Referring to the statistics of the
supervised classification results in Table II, the proportion of
the shadow has been significantly reduced (from 45.19% to
6.05% by the RRN method and from 45.19% to 2.88% by
the PF). Specifically, the shadow removal rate could reach
86.62% by the RRN and 93.63% by the PF. At the same time,
the remaining shadows that have not been removed may be the
false shadow such as black cars, which we can judge with the
help of our visual sense. Also, Table II shows that the numbers
of pixels representing the roof, vegetation, and shadow of RRN
classification results are larger than that of the PF while the
pixels representing the road in the RRN technique are less than
that of the PF. That means that there are brighter and darker
pixels with RRN than PF and that there are fewer middle-
grayscale pixels with RRN than PF. Combined with our visual
sense, we could conclude that the RRN is good at restoring the
contrast between background and objects, and PF is good at
restoring all of image radiant information.

V. BOUNDARY PROCESSING AFTER SHADOW REMOVAL

In the aforementioned experiment, there are several instances
of the shadow boundary, shown in Fig. 14.

Because of penumbra and diffuse reflection, an exact bound-
ary does not exist in the shadow area, so the boundary may
be presented in two cases: a gradually changing boundary and
a boundary with a darker color compared to the shadow area.
Fig. 15(a) and (e) shows the grayscale cross section of these
two cases. In Fig. 15, points A and B are the starting point
and ending point of the shadow boundary, respectively. Point C
is next to point A, which belongs to the shadow region, while
point D is next to point B, which belongs to the nonshadow
region. After boundary treatment, points A1, B1, C1, and
D1 correspond to points A, B, C, and D, respectively. The

Fig. 14. Examples of shadow boundary after shadow removal.

Fig. 15. Diagram of grayscale curve from shadow area to nonshadow area.
The detected boundary is presented as a green dotted line. (a) Grayscale curve
of boundary with gradual dark color before removal. (b) Grayscale curve after
removal when the boundary is at A. (c) Grayscale curve after removal when
the boundary is between A and B. (d) Grayscale curve after removal when the
boundary is at B. (e) Grayscale curve of darker boundary with before removal.
(f) Grayscale curve after removal when the boundary is after B. (g) Grayscale
curve after removal when the boundary is between A and B (including A
and B).
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boundaries obtained with the segmentation method may be near
point A or B.

There are three results for the removal of the following shad-
ows for a gradually changing boundary, shown as the original
image in Fig. 14(a): 1) If the shadow boundary is judged to
be at A, the grayscale curve of the gradient area is shown in
Fig. 15(b), and dark edges may appear after correction [point a
in Fig. 14(a)]; 2) if the boundary is between A and B, the
grayscale curve is shown in Fig. 15(c), and it could appear light
inside and dark outside, as in point b in Fig. 14(a); and 3) if the
boundary is at B, the grayscale curve is shown in Fig. 15(d),
and light edges may appear, as point c in Fig. 14(a).

There are two results when the boundary is darker than the
shadow area, e.g., the original image in Fig. 14(b) and (c), and
the grayscale curve of the boundary is shown in Fig. 15(e):
1) If the boundary is after B, the grayscale curve is shown in
Fig. 15(f), and it may appear dark inside and light outside after
correction, as in Fig. 14(b), and 2) if the boundary is before B
(B included), the grayscale curve is shown in Fig. 15(g). After
correction, the dark edge cannot be removed, e.g., Fig. 14(c).

Shadow boundaries after shadow removal may appear in
different cases, as explained previously. However, we can see
from Fig. 15 that the points C1 and D1 remain the correct
gray scale after boundary treatment. Therefore, we first get the
shadow boundaries according to the shadow detection result
and then obtain points C and D. Finally, the points between
points C and D are filled with incremental gray scale according
to the grayscale values of C and D. To find points C and D, we
obtain the points at a certain distance from the boundaries on
both sides, and the distance will range from 3 pixels to 5 pixels
based on image resolution.

VI. CONCLUSION

We have put forward a systematic and effective method for
shadow detection and removal in a single urban high-resolution
remote sensing image. In order to get a shadow detection result,
image segmentation considering shadows is applied first. Then,
suspected shadows are selected through spectral features and
spatial information of objects, and false shadows are ruled out.
The subsequent shadow detection experiments compared tra-
ditional image segmentation and the segmentation considering
shadows, as well as results from traditional pixel-level threshold
detection and object-oriented detection. Meanwhile, they also
show the effects of different steps with the proposed method.
For shadow removal, after the homogeneous sections have been
obtained by IOOPL matching, we put forward two strategies:
relative radiation correction for the objects one at a time, and
removal of all shadows directly after PF is applied to all the
homogeneous sections and correction parameters are obtained.
Both strategies were implemented in high-resolution images,
and their performances were compared in experiments. The
experimental results revealed the following.

1) The shadow detection method proposed in this paper
can stably and accurately identify shadows. Threshold
selection and false shadow removal can be conducted
in simple but effective ways to ensure shadow detection
accuracy.

2) Compared with pixel-level detection, the object-oriented
shadow detection method proposed in this paper can
make full use of the spatial information of an image and
can effectively rule out speckles and false shadows in the
detection result. However, it is difficult to segment the
small size shadows into an independent object, which will
cause errors.

3) The shadow removal method based on IOOPL matching
can effectively restore the information in a shadow area.
The homogeneous sections obtained by IOOPL matching
can show the radiation gray scale of the same object in
a shadow area and a nonshadow area. The parameters
calculated by using the radiation difference between inner
and outer homogeneous sections can retrieve a shadow
very effectively.

4) The two shadow removal strategies (RRN and PF) are
both suitable for high-resolution urban remote sensing
images. Moreover, there are advantages to each strategy:
RRN can restore the texture details well while PF has a
more stable background radiance.

Further improvements are needed in the following ways.

1) Although image segmentation considering shadows can
have better segmentation results, insufficient segmenta-
tion still exists. For example, a black car and its shadow
cannot be separated. Also, parts of the shadow from low
trees cannot be separated from the leaves.

2) Because of the filming environment or some other rea-
sons, obvious color cast can be seen in some parts of a
shadow area. IOOPL matching could relieve this case to
a certain extent but not completely resolve the problem.
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Abstract 

Electrocardiogram (ECG) analysis is the method for cardiac arrhythmia diagnosis. Cardiac arrhythmia is a group of diseases in 

which the heart beat shows irregularities. The classification of the correct type of Arrhythmia is a necessary and critical issue 

which becomes difficult in certain cases. In certain cases the Atrial Electrical Activity(AEA) signals are hidden in some other 

waves and they cannot be detected and classified easily from surface. This paper presents a method by which classification of 

cardiac arrhythmia is done by processing the ECG. The procedure is done by identifying the QRS complex and thus its position 

in the preprocessed digitised ECG. The AEA signals in the ECG is identified using a semi-automatic method called Separation 

Using Maximum Energy Ratio (SUMER), which is found efficient in identifying the hidden waves. In SUMER, an energy ratio 

based cost function is created and maximized using the gradient ascent method. After identifying the first AEA, the precise 

positions of all the AEA waves are identified. The ratio between the QRS complex and the AEA waves is calculated and based 

on the ratio the arrhythmia type is identified. The proposed method would help in better and easy classification of arrhythmia at 

its early stage. 

Keywords: Cardiac Arrhythmia, Atrial electrical activity, QRS detection. 

1. Introduction 
Cardiac arrhythmia, also known as cardiac dysrhythmia or irregular heartbeat, is a group of conditions in which 

the heartbeat is irregular, too fast, or too slow. A heartbeat that is too fast, above 100 beats per minute in adults  is 

called tachycardia and a heartbeat that is too slow,below 60 beats per minute,is called bradycardia. Many arrhythnia 
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have no symptoms. When symptoms are present these may include palpitations or feeling a pause between 

heartbeats. More seriously there may be lightheadedness, passing out, shortness of breath, or chest pain. While most 

arrhythmias are not serious some predispose a person to complications such as stroke or heart failure. Others may 

result in cardiac arrest.   

             Pathologies of the heart are often expressed as cardiac arrhythmia, presenting irregular electrical activity and 

leading to abnormal mechanical activity of the heart. The atrial electrical activity (AEA) waves (commonly referred 

to as P waves in normal sinus rhythm, or P or F wave during cardiac arrhythmias) constitute one of the main key 

features for diagnosis, as their relationship to the QRS complexes and the ratio between AEA-waves number to QRS 

complexes number may indicate a certain type of arrhythmia. Nevertheless, the task of detecting AEA-waves is very 

challenging in some arrhythmias in which the AEA-waves are concealed in other ECG components. This difficulty 

might result in arrhythmia false diagnosis, e.g., atrial flutter can sometimes be misclassified as atrial or sinus 

tachycardia because the F wave is concealed in the T wave or looks like a P-wave. 

 

Figure 1: Schematic representation of Normal Sinus Rhythm 
 

 The remaining portion of the report is arranged as follows : Section 2provides a study of all the existing 

systems and its disadvantages,which make the proposed system a necessary matter. The proposed system is 

described with all its procedures in Section 4 and finally a conclusion is drawn regarding the system along with the 

future enhancements. 

2. Existing System 

ECG analysis is critical for diagnosis and treatment of critically ill patients [1]. Cardiac arrhythmias using two intra-

cardiac channels can be detected using the correlation waveform analysis (CWA) [2].A technique based on averaged 

threshold crossing intervals was proposed for the detection of VT and VF based on heart rate measurements [3].A 

Fourier transform based algorithm has been proposed for the detection of supraventricular rhythms from ventricular 

rhythms [4]. The limitation that comes with it is that the method depends on the uncorrelatedness and the 

dependence of the AEA and VEA waves.During past decades, studies have been done in the field of cardiac 

arrhythmia classifiers. Arrhythmia, one of the fatal disorders of the heart has to be identified and classified 

according to the condition of the heart rhythm observed in the ECG . Many attempts have been made to develop an 
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easy and efficient classifier. One of the methods used for classification is the frequency domain based classification. 

Another method used for classification is using the autoregressive modeling [5].The classification using RR – 

interval signal is another existing system for classifying the ECG based on the type of arrhythmia [6].Ventricular 

fibrillation is detected and classified using threshold crossing intervals (TCl); peaks in the autocorrelation function 

(ACF); signal content outside the mean frequency (VF-filter); and signal spectrum shape (spectrum) [7].A 

discrimination is done between the normal rhythm heart beat and the irregular rhythm associated with the 

Ventricular Fibrillation (VF). It is done by signal analysis in time domain or frequency domain.As a result of 

inability to detect AEA-waves, in many cases, arrhythmia confirmative diagnosis takes place only during an 

invasive procedure (electrophysiology study—EPS). Although vast research was conducted in the AEA detection 

field during the past few decades, there is still a significantly insufficient ability in detecting hidden AEA-waves. 

Some techniques demand prior knowledge of arrhythmia mechanism. 

3. Proposed System 

To overcome the disadvantages of the existing systems, a semi- automatic method for classification is proposed [8]. 

The method combines a real time QRS detection algorithm with a semi automatic AEA detection algorithm named 

Separation Using Maximum Energy Ratio (SUMER) and a set of deterministic rules to classify cardiac arrhythmia. 

The major steps in the process are: Digitisation, preprocessing, QRS detection, feature extraction, one AEA wave 

detection, detection of all AEA waves using SUMER and arrhythmia type decision. Block diagram of the procedure 

is shown in Figure 2. 

 
 
 
 
 
 
 
 
 
Figure 2:  Block diagram of the proposed system 

3.1  Digitisation of ECG 

The ECGs are obtained at real time from the St. Gregorious Cardiac Centre, Parumala, Kerala and Marian 

Hospital Pala, Kerala which is then digitized for the actual processing to be done efficiently, by sum of RGB 

method. 

3.2. Preprocessing 

Preprocessing is done using a band pass filter with 0.5Hz- 49.5 Hz band frequency. The band pass filtering 

is done as a preprocessing step to avoid the high frequency noises and base line wandering. 

3.3. QRS Detection 

A real time QRS detection algorithm is used to detect the QRS complex in the ECG[17].The slope of the R 

wave is the most important feature used to locate the QRS complex, which alone is insufficient though. The digital 

Preprocessing 

QRS Detection 

Arrhythmia type 
Decision 

Detection of all 
AEA waves 

One AEA wave 
detection 

Feature Extraction Digitisation of 
ECG 
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signal is passed through a sequence of steps that include three linear digital filters.The adaptive thresholds will then 

approximate the location of the QRS complex. 

3.3.1. Bandpass Filter 

Inorder to maximize the QRS energy, the desirable passband is 5-15Hz. The bandpass filter reduces 

baseline wander, muscle noise and T- wave interference. The filter is a fast and recursive in which poles are located 

to cancel zeroes on the unit circle of the z- plane. This approach resulted in a design with integer coefficients. Due to 

the pole location, there is a limitation in the passband flexibility. Hence the low pass and high pass filters are so 

designed to obtain a 3dB passband  from about 5-12Hz, which is closest to the design goal. 

3.3.2. Low Pass Filter  

A low pass filter is the filter that passes the signals with a frequency lower than the cut off the frequency 

and weaken or reduce the frequency higher than the cut off frequency. The transfer function of the second order low 

pass filter is  

21
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where T is the sampling period. The difference equation of the filter is  

where the cutoff frequency is 11Hz. 

3.3.3 High Pass Filter 

The high pass filter is designed based on the subtraction of the output of afirst order low pass filter from the 

samples in original signal. The transfer function of such a filter is  
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The difference equation is  

 
The low cut off frequency of this filter is 5Hz. 

3.3.4 Derivative Function  

To find the QRS complex slope information, the signal is differentiated with the help of a five point 

derivative with the transfer function 
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3.3.5 Squarring Function 
To make all the data points positive, after differentiation the signal is squared point by point. Such a 

squaring operation does non linerat amplification of the output of the derivative thus emphasizing higher 

frequencies. The equation of the squarring operation is 

3.3.6 Moving Window Integration 

In addition to the slope of R wave, a few waveform features can be extracted using moving window 

integration calculated using the equation, 

)]())2(())1(()[/1()( nTxTNnTxTNnTxNnTy

where N is the number of samples in the width of integration window. The width of the window is the maximum 

possible width of the  QRS complex. If the window is too wide it may integrate QRS complex and T wave together. 

If it is too narrow then the QRS complex may produce more than one peak in the waveform. Hence the width of the 

integration window is important in the detection process which is found empirically here and is approximated as 30 

samples wide (150ms). The rising edge of the integration waveform corresponds to the QRS complex. The QRS 

complex width and the time duration of the rising edge are equal. The location of the QRS complex can be marked 

according to the desired waveform feature such as the rising edge of the R wave. 

3.4 Feature Extraction  

Two important features – heart rate and regularity- are extracted from the signal using QRS complex and 

its inside waves. The ECG signals are studied with 10seconds sample length. By knowing the sample length, heart 

rate can be calculated by simply multiplying the number of R waves detected in the sample signal by 6, in beat per 

minute units.The regularity measure of the sample is calculated by creating a histogram of the RR intervals with 

10millisecond bin width and then dividing the sum of two highest counts by the total count. A width of 0.5 or below 

is considered irregular. 

 Based on these features a search window is defined before (window 1) or after (window 2) the QRS 

complex. According to the observed signal’s RR interval, the window length is calculated. Window 1 starts at 25% 

of the mean RR interval length at the left of the Q wave with a length, 20% of the mean RR interval. Window 2 

starts at the S wave and lengthens upto 35% of the mean RR interval. 



1411 Anju Mariyam Zacharia et al.  /  Procedia Technology   24  ( 2016 )  1406 – 1414 

 
  Figure 3. AEA wave search windows 

3.5 One AEA wave Detection 

The ECG signal is divided into two segments – a delineated segment and a undelineated segment. The 

delineated segment contains the single AEA wave which is identified manually by a cardiologist. 

3.6 Detection of all AEA waves 

 The AEA waves are detected using a semi automatic method in which the sources are at first separated and 

then the AEA waves time location are detected by finding a linear combination which that will represent the AEA. 

The algorithm finds c weight coefficients, one for each lead in the ECG. The main concept behind the algorithm is 

to find a linear combination that converges to a signal that has maximum ratio between the energy in delineated 

segment and energy in the Undelineated segment. Thus the method is calles Separation Using Maximum Eneregy 

Ratio (SUMER). The resulting signal is expected to have amplified AEA waves. The steps in SUMER algorithm 

are: 

 Segmenting the ECG signal into marked and unmarked segment, manually. 

 Subtracting the mean of each segment. 

 Finding the energy ratio between marked and unmarked segments 

 Creating a cost function of the energy ratio with initial random weight coefficients 
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               where si represents the marked segment of lead i (with length of K samples), is~  represents all the non-

marked segments of lead i after concatenating them into one signal with M samples, and wi is the weight 

coefficient of the ith lead. 

   The cost function is optimised to its maximum by updating the weight coefficients using  gradient ascent 

method by adding iteratively the gradient of the function to the coefficients from the last iteration until the 

algorithm converges to a fixed value 

fwwww ppcpc ),,(),,( 111

where f is the gradient of the cost function, p is the step size and p is the iteration index. The step size 
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value used is p =1, in cases where the iteration is repeated with  p =0.9 p  if the cost function of the 

algorithm iteration is found to be less than the one obtained by equation (12). 

   The obtained signal is 2-16Hz band pass filtered using a Butterworth forward/backward filter of the order 8 

inorder to remove the QRS remnants and low frequency distortions. 

   The resulting filtered signal is checked to find AEA waves with its value higher than a predefined threshold. 

The threshold can be fixed or adaptive to the specific signal measured properties. In order to obtain suitable 

threshold for the signals the two features: heart beat and regularity measure. Threshold is calculated as :  

where HR is the Heart Rate, VR is the Regularity Measure and a to d are scalars. The values a to d are 

calculated empirically and is found to be a=6, b=110, c=0.3 and d=13.2 

3.7 Arrhythmia type classification 

According to the results obtained from the SUMER algorithm, the location of the QRS complex and the 

features obtained, with help of a certain decision rules, the arrhythmia type is determined.The schematic 

representation of the procedure is shown below : 

 
Figure 4 : Schematic representation of decision set of rules. 
 
 

                                        
      (a)          (b) 
 
Figure 5: ECG signal with identified (a)QRS peak (b) AEA wave 
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4. Results  
The signals were collected from Marian Hospital, Pala, Kerala nd St. Gregorios Cardiac Centre, Parumala, Kerala at 

real time and were digitized using RGB method in Matlab software. The evaluation was performed on 10 second 

signal sample. The study group consisted of 26 patients with 8 patients showing atrial flutter, 7 patients showing 

AVNRT and 11 patients showing Sinus Rhythm. 

 
Table 1.  Study Table 

Case Number of patients Number of segments 

Sinus Rhythm  11 61 

Atrial Flutter 8 41 

AVNRT 7 34 

Total 26 135 

 

All algorithms were performed using Mathworks Matlab software. The sensitivity measure is given by,  

                      Sensitivity = 
FNTP

TP
                          (15) 

the specificity measure by,  

                       Specificity = 
TNFP

TN
 (16) 

and the accuracy measure by, 

                      Accuracy = 
FNFPTNTP

TNTP
 (17) 

 

The best results are obtained in case of atrial flutter – 98.9% sensitivity, 97.02% specificity, 96.88% accuracy.  The 

performance of the system in various types of arrhythmia is shown in Table 2. 

 

Table 2. Proposed system performance 

Case Sensitivity (%) Specificity (%) Accuracy (%) 

Sinus Rhythm 84.14 94.9 93.00 

Atrial Flutter 98.9 97.02 96.88 

AVNRT 77.03 96.03 93.64 

Average 86.69 95.83 94.51 

 

5. Conclusion  

The proposed system for classification of arrhythmia is found to produce better results than the existing systems for 

classification. The system uses a semi-automatic method for AEA detection which is found to be effective and less 
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time consuming than doing it manually completely. It is less complex and less time consuming. It is helpful and can 

be used in 12- lead ECGs which are directly collected from the machine since the digitization process is done as  an 

initial step in the procedure. Supra Ventricular Tachycardia which include Atrial Flutter was poorly classified by the 

existing systems, which is done efficiently by the proposed system. The detection of AEA wave in the hidden wave 

case was found to be impractical in all the systems existing for AEA wave detection which is proved to be possible 

by the SUMER algorithm. Thus the proposed system is found to have several advantages over the existing systems 

for classification and is found effective in all cases. As a future enhancement, the classification can be enhanced to 

classifiy all the type of arrhythmias. 
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Abstract 

Shadow detection and removal in real scene images are always a significant problem. This work aims to address the problem of 
shadow detection and removal from urban high resolution remote sensing images. To detect shadow from images a pre 
processing step is performed. Triclass Thresholding technique is used for segmentation and it is based on Otsu’s method. Using 
this iterative method the images are separated into three classes that are foreground region, background region and to-be-
determined region. Then Otsu’s method is applied only to to-be-determined region iteratively. After segmentation shadow in the 
images are detected using bimodal histogram splitting method. Then the false shadow including water bodies, vegetation and 
some dark objects are eliminated by considering spectral and geometric features. Also an additional method called pair wise 
region based detection is used to accurately detect the shadow. So image is clustered by using K-mean Algorithm and to detect 
shadow by comparing colour and the ratio of intensities in the adjacent pair. Finally shadow matting called soft matting technique 
is used to obtain shadow free image. Results show that the new method accurately detects shadow and can efficiently restore 
shadow with 90.57% accuracy.  
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1. Introduction 
                  
   In remote sensing images, shadow was one of the important problems which reduce accuracy of information 
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extraction and change detection. In urban images shadow should be formed due to some elevated objects [1]. Also 
as a result of shadow the reliability of computer vision algorithms such as segmentation, object classification and 
image analysis etc. In 3-D reconstruction, building position recognition [2] and height estimation shadow can be 
considered as useful information but it affects the accuracy of images during analysis. So shadow detection and 
removal is an important pre processing step before analysis the remote sensing images.  Different types of algorithm 
have been developed for shadow detection and removal. 
   This work proposed a new method is developed for shadow detection and removal. First image is segmented using 
Tri-class based Thresholding [3]. This method is based on Otsu’s method which searches for a threshold that 
minimizes the intra class variances of the segmented images. Using this iterative method separates the image in to 
three classes instead of two that is foreground region, background region and to- be- determined region (TBD 
region).Then Otsu’s method is only applicable for TBD region to calculate the new threshold and obtain the above 
three classes that is foreground region, background region and new TBD region. This new TBD region is again 
processed in similar manner and this process stops until new threshold less than preset threshold. After the 
segmentation shadow should be detected by using bimodal histogram splitting method [4]. Then the false shadow 
that is some clutter information is removed for accurately detecting shadow. Also an additional method called pair 
wise region based detection is used to accurately detect the shadow [5]. So image is clustered by using K-mean 
Algorithm and to detect shadow by comparing colour and the ratio of intensities in the adjacent pair. 
    Next phase is shadow removal. Shadow is removed by using shadow matting [5] technique. This method is based 
on simple shadow model in which lighting consist of directed light and environmental light. Initially calculate how 
much direct light is occluded for each pixel in the image and then relight the entire image using this information. A 
matting technique is used to find a fractional shadow coefficient value. Then combine this shadow coefficient value 
with ratio of direct light to environment light and shadow free image is formed. Definition of shadow  and principle 
of shadow formation are described in [6,7,8]. 

2. Literature Review 

    Many effective algorithms have been proposed for shadow detection and shadow removal. Exiting shadow 
detection method are of different types. One of the simplest method is Thresholding [9], here intensity of each pixel 
compared with threshold. Each pixel in the image is replaced with black pixel if the intensity less than a particular 
threshold and each pixel in the image is replaced with white pixel if the intensity greater than threshold. It is 
computational inexpensiveness, simple, quick and easy but it cannot well identify shadow regions from other dark 
objects. So next method called region growing segmentation [9] is used to detect shadows. Here cluster the image 
iteratively and find shadow and non-shadow region. It provides good segmentation results, performs well with 
respect to noise but it is time consuming. After another method called Dual Pass Otsu Method [10], here first 
separates the low intensity and high intensity region then again low intensity is divided into self and cast shadow. 
Above methods are used for low resolution images. For high resolution images Dare Method [9] is used. . Shadow 
should be separated from non shadow by using predetermined thresholding and further post processing is performed. 
Steps include are density slicing, thresholding, region encoding and region filtering. An improved method for 
accurate detection of shadow is Blackbody Radiator Model [8]. This method can detect the shadow based on the 
chromaticity values. 
    During the processing of shadowed image, information cost is occurred. So shadow removal plays an important 
role in object classification, object recognition, image fusion etc. Exiting shadow removal methods are Histogram 
Matching [9,12,13], Gamma Correction [13], Linear Correlation Correction [9,13,14,15] and IOOPL Matching 
(Radiometric Correction and Polynomial Fitting) [4]. 
    In high resolution images the above methods do not produce accurate results. So IOOPL Matching method is 
used, it includes two methods radiometric and polynomial fitting. In radiometric approaches, relative radiation 
correction generally assumes that a linear relationship exists between the gray scale value digital number (DN) of 
the image to be corrected and the DN of the reference image. By using this relation shadow should be removed. But 
time consumption is high so polynomial fitting is used. In Polynomial method polynomial function is used to 
remove shadow. 
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3. Proposed Method 

    This work proposed a new technique called shadow detection and removal using Triclass based Thresholding and 
shadow matting method. First image is segmented using Tri-class based Thresholding. This method is based on 
Otsu’s method which searches for a threshold that minimizes the intra class variances of the segmented images. 
Using this iterative method separates the image in to three classes instead of two that is foreground region, 
background region and to- be- determined region (TBD region). Then Otsu’s method is only applicable for TBD 
region to calculate the new threshold and obtain the above three classes that is foreground region, background region 
and new TBD region. This new TBD region is again processed in similar manner and this process stops until new 
threshold less than preset threshold. After the segmentation shadow should be detected by using bimodal histogram 
splitting method. Then the false shadow that is some clutter information is removed for accurately detecting shadow. 
Also an additional method called pair wise region based detection is used to accurately detect the shadow. So image 
is clustered by using K-mean Algorithm and to detect shadow by comparing colour and the ratio of intensities in the 
adjacent pair. Flow chart of this method is explained below: 
 
           
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Flow chart of the proposed method 

                   
  Next step is shadow removal. Shadow is removed by using shadow matting technique. The matting technique is 

based on simple shadow model in which lighting consist of directed light and environmental light. Initially calculate 
how much direct light is occluded for each pixel in the image and then relight the entire image using this 
information. A matting technique is used to find a fractional shadow coefficient value. Then combine this shadow 
coefficient value with ratio of direct light to environment light and shadow free image is formed. This method gives 
the result more accurate than all the existing system methods and compared with IOOPL Matching technique.  
 
3.1 Image Segmentation 
            
   Spatial information of high resolution images should be very high. So pixel based method do not produce accurate 
result. The proposed method Triclass based Thresholding [3] is used. This method is based on Otsu’s method which 
searches for a threshold that minimizes the intra class variances of the segmented images. In the first iteration Otsu’s 
method is applied on an input image and obtain Otsu’s threshold. Using this threshold the image is divided into two 
classes and the corresponding mean is calculated. After using this mean separate the image in to three classes that is 
foreground region, background region and to- be -determined region (TBD). Then the next iteration the foreground, 
background region remain unchanged and Otsu’s method is applied in only TBD region only. As a result again three 
classes is formed and Otsu’s method reapplies in the TBD region. This iteration repeats until reaches a preset value. 
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Fig 2: Top Figure, Otsu’s method divide the image in two classes based on threshold T. 
Bottom figure, Tri class segmentation 

 

3.2 Shadow Detection 
 

    For shadow detection basically used method is Thresholding that is, a threshold value is set and separate shadow 
and non shadow region. So selection of threshold is very challenging task. Bimodal Histogram Splitting method [4] 
is used for accurate selection of threshold. It is a feasible method used for selecting the threshold and mean of the 
two peaks is consider as final threshold. The following algorithm described how to calculate the threshold value 
using Bimodal Histogram Splitting method. 

 
ALGORITHM 
 

1) Initialize T = x      //mean of the image is set as threshold . 

2) Repeat 

             2.1) Divide the image in to two using the threshold T. 
             2.2) Calculate average of each segments using the following equations. 
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  3)     Until T does not change 
Here we choose the gray scale value with the minimum frequency in the neighbourhood of the mean of the two 
peaks as threshold. That is 

                   h(T)= Min{ h(T- ) , h(T+ ) }                                                (1) 
where  indicates the neighbourhood of T in which T ],[ TT . 
 
3.3 Elimination of False Shadow 

 
After detecting the shadow it consists of some false shadows includes dark objects and vegetation. So accurate 

shadow detection false shadow must be eliminated [4]. According to Rayleigh scattering gray scale difference 
between a shadow area and a non-shadow area in the blue (B) waveband is smaller than that of the red (R) and green 
(G) wavebands. The first step is to eliminate vegetation for that considered the gray scale average at the blue 
waveband Gb is slightly larger than the gray scale average at the green waveband Gg. To check an object i is 
vegetation in such a way that comparing Gb and Gg of that object, that is Gb + Ga <G g, i can be considered to be 
vegetation and be ruled out. Ga is the correction parameter determined by the image. After removing the vegetation 
from shadow then remove dark objects by considering geometrical characteristics and the spatial relationship 
between objects. Based on the shape and size of the objects water bodies can be ruled out. In order to remove the 
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linked object average spectral difference can be used. The average spectral difference of R, the object, and Ri, the 
linked light object, can be defined as 

 
                   

RiR
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n
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1 1

1

                                                      (2) 

     In above equation, CR is the gray scale average of the object R, and CR is the gray scale average of the object Ri. 
When the spectral difference between an object and its linked light object is larger than a specific threshold, this 
object is considered to be linked with the light object and determined to be a shadow. 

 
3.4 Pair Wise Based Shadow Detection 
 
      After the false shadow must be eliminated there is some accuracy problem related to illumination. Also based on 
the internal properties cannot consider a particular region as shadow. So each region is compared with another 
region and finds same illumination pair and different illumination pair [5]. In order to develop different region a 
classifier called K-mean is used. Illumination pairs should be computed by comparing the colour and ratio of 
intensities.  Region of the same material have same colour histogram and considered as same illumination pair.  For 
a shadow/non-shadow pair of the same material the non-shadow region has a higher value in all three channels. 
Compare the colour and ratio of intensities the true shadow is detected. 
 
3.5 Shadow Removal 

 
  To remove the shadow areas in an image shadow matting called soft matting [5,16] is used. This method is 

based on simple shadow model. Here each pixel in an image is relighted based on the information in which how 
much direct light is occluded. First shadow matting called soft matting used to estimate fractional shadow 
coefficient value and then calculate the ratio of direct to environment light. Above two steps are combined and 
shadow free image is formed. 
 
3.5.1 Representation of Shadow Model 

 
Basically two types of light sources are present that is direct light and environment light [17]. The shadow model 

is represented by formula  
   

                              iediii RLLtI )cos(                                                      (3) 

  where iI  is a vector representing the value for the thi  pixel in RGB space. dL  is the intensity of the direct light 
and eL  is the intensity of the environment light. Both dL  and eL are vectors of size three. iR  is represented as a 
surface reflectance of the pixel. The angle i  is the angle between direct light and surface normal. The parameter it  
indicates how much light gets to surfaces and its values ranges between 0 and 1. Suppose the value of it =1, then the 

thi  pixel is a non shadow area, when it =0, then the thi  pixel is a hard shadow area called umbra and it value 
between 0 and 1, then the thi  pixel is a soft  shadow called penumbra.  
 
3.5.2 Shadow Matting 

    
     In order to obtain shadow free image shadow matting called soft matting technique is used. For an image I 
matting procedure is applied to separate foreground and background image by using the following formula 
 

                         iiiii BFI )1(                                                           (4) 
where  iI  is the RGB value of thi  pixel in an image I. iF  is the RGB value of thi  pixel of the foreground image F 
and iB  is the RGB value of thi  pixel of the background image B. Put value of iF  as RLRL ed  and iB  as 
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RLe then the shadow formulation equation should be form 

 
           ieiieidii RLkRLRLkI )1()(                                                    (5) 

where  ik  is called shadow coefficient. The value of ik is computed by using the equation  

                                                                 iii tk cos                                                                    (6) 
 

3.5.3 Ratio Calculation and Pixel Relighting 

       
        Shadow free image is obtained by relighting each pixel based on shadow model. The pixel relighting is based 
on calculated ratio and k value. Ratio ‘r’ is computed by using the equation  
 

                                                     e
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r

                                                                            (7)
 

where dL  is the intensity of the direct light and eL  is the intensity of the environment light. Both dL  and eL are 

vectors of size three. Hence ‘r’ is called ratio of direct to environment light. The new pixel value is computed by  
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4. Experimental Results and Discussion 

 Here, presented the results of proposed algorithm for shadow detection and removal of various urban satellite 
imageries. The images used in this paper are publicly provided by the U.S. Geological Survey and each image 
consists of four bands (RGBIR) with a resolution of one pixel per meter in both directions. The images contain 
various objects, including vegetation, towers, water bodies, roads, buildings, and other man-made objects such as 
cars and trucks. Also, the shadow area is either isolated or connected to vegetation, water bodies, dark objects etc. 
Here, a new method is developed for shadow detection and removal. First image is segmented using Tri-class based 
Thresholding. So segmentation result must be accurate and act as a good pre processing step for shadow detection. 
Also for shadow detection multiple methods are used that is bimodal histogram splitting and pair wise region based 
detection. This can give the accurate result for shadow detection. For removing shadow, initially calculate how 
much direct light is occluded for each pixel in the image and then relight the entire image using this information. 
Note that proposed method showed that good detection and removal result. It also eliminates falsely detected 
shadow such as water bodies, vegetation, dark objects etc. Also it restores the details accurately.  As compared with 
two methods (relative radiometric correction and polynomial fitting)[4] shadow matting technique gave the accurate 
result and good shadow free image. Here we consider both grayscale and color images . In the case of shadow 
detection bth type of images give the accurate result but in case of shadow  removal colour properties cannot be 
restored. It is still view in gray scale images.  

 

 
                                                  (a)                                     (b)                                              (c) 
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                                                                     d)                                         (e)                                        (f) 

Fig 3: (a) Input image for shadow removal, (b) Segmented image ,(c) Shadow object detection ,(d) False shadow eliminated image 

(e) Shadow detected area, (f) Shadow removed image 

  In the first experiment consider the input image shown in Fig 3 (a). First step is segmentation using tri –class 
based thresholding shown in Fig (b). After shadow should be detected using bimodal histogram splitting method 
shown in Fig (c) . It may include some false shadow that is eliminated using some spectral and geometric features 
shown in Fig (d). For an accurate shadow detection pair wise region detection method is used shown in Fig(e). In 
Fig (f) we obtain the shadow removed image.   

 Next consider the image for shadow removal and results are described in Fig 4. About 125 images should be 
considered and almost accurate result is obtained.  Also there is some quantitative checks should be performed to 
determine the accuracy of our new method. Three types of matrices are used. They are producer’s accuracies, user’s 
accuracies and overall accuracy. Correctness of the algorithm is measured by using first matrix.  Precision of the 
algorithm is measured by using user accuracies. Third matrix represents the overall accuracy. After calculating the 
values of these three matrix we conclude that our proposed algorithm accurately restore the shadowed image. 

     
(a)                          (b)                                                  (c) 

                                          
                                                                   (d)                                       (e)                                                     (f) 

Fig 4: (a) Input image for shadow removal, (b) Segmented image ,(c) Shadow object detection ,(d) False shadow eliminated image 
(e) Shadow detected area, (f) Shadow removed image 

Table 1: Overall Accuracies 

 
                   METHODS                             PRODUCER’S                                   USER’S                                   OVERALL 
                                                                   ACCURACIES                            ACCURACIES                             ACCUARCY 

                  s (%)    ns (%)                        (%)s     ns (%)                         ( )              

 
            

          Radiometric Correction              97.97           42.16                         1.28                99.68                                43.68   
           
             Polynomial Fitting                      85.71           87.63                         5.99                99.84                                87.6          
             
             Proposed Method                        75.21           90.8                          70.16              99.77                                91.57    
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5.  Conclusion 

This work presented a novel algorithm for shadow detection and removal in urban high resolution satellite 
images. The proposed technique segments the shadow by using tri-class based Thresholding. This segmentation 
helped to handle a rather difficult problem of shadow detection in satellite imagery. After the segmentation shadow 
should be detected by using bimodal histogram splitting method. Then the false shadow that is some clutter 
information is removed for accurately detecting shadow. Also an additional method called pair wise region based 
detection is used to accurately detect the shadow. So image is clustered by using K-mean Algorithm and to detect 
shadow by comparing color and the ratio of intensities in the adjacent pair. This method can accurately detect the 
shadow. Also develop a new method called soft matting is used for shadow removal. This method can accurately 
restore the shadowed region. . Both qualitative and quantitative experimental results using real images show that the 
proposed algorithm outperforms a comparable algorithm for shadow detection and removal. 
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Turning Operation 
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Abstract: The development of lubricants like, cutting fluids was traditionally based on mineral oil as a base Fluid. 

This fact is related to the technical properties and the reasonable price of mineral oils. Cutting fluids are used 

widely to reduce the negative effects of the heat and friction on both tool and workpiece. The cutting fluids 

generally produces three positive effects in the process such as  heat removal, lubrication on the chip–tool interface 

and chip removal. Issues of using fluids in machining related to environment, health, and manufacturing cost that 

need to be solved and options to reduce their use has to be accomplished. Hence there arises the need for an 

ecologically benign metal working fluid in machining operations. A comparative study of Dry Machining and Wet 

Machining where rice bran oil and coolant oil (Shell Tellus-40) is used as the cutting fluid serves as the scope of 

this study. The results obtained with conventional flood cooling method are compared with that of Dry cutting. 

The experiment is carried out in a CNC lathe for turning operation on plain carbon steels EN8 and EN9 for 

surface roughness and tool life by varying parameter like Cutting speed and Feed keeping depth of cut constant.  

Keywords: cutting fluids, CNC lathe, technical properties and the reasonable price of mineral oils. 

1.    INTRODUCTION 

Cutting fluids are used to reduce the effects of the heat and friction on both tool and workpiece. The cutting fluids 

generally produce positive effects in the machining processes such as heat elimination, lubrication on the chip–tool 

interface and chip removal. The heat generated at the tool-chip interface during a machining process is critical for work 

piece quality. The cutting fluids which are widely used to carry away the heat generated at the tool-workpiece interface in 

machining do not possess a pathogenic clinical history and are relatively free from inherent hazards. Hence there arises a 

need to develop an eco-friendly and user friendly cutting fluid over conventional cutting fluids. Rice bran oil has been 

used as one of the cutting fluids in this work because of its thermal and oxidative stability which is higher than that of 

other vegetable based cutting fluids used in machining industries. 

1.1 properties of rice brawn oil: 

Rice bran oil is being used as one of the cutting fluids in this work because of its good thermal conductivity and oxidative 

stability. It has been found that Rice bran oil improves the tool life with a better surface finish for machining at low and 

medium cutting speed. Use of cutting fluids in machining processes can reduce the cutting temperature and provides 

lubrication to tool and workpiece. These add to longer tool life and improved surface quality.. Hence there arises the need 

for an ecologically benign metal working fluid in machining operations. Rice bran oil has been tested for use as a 

feedstock for biodiesel to be used as a diesel engine fuel. In this manner, it can be applied to power generators and 

transport using diesel engines. The oil must meet the Weihenstephan standard for pure vegetable oil used as a fuel, 

otherwise moderate to severe damage from carbonisation and clogging will occur in an unmodified engine. 

2.    LITERATURE REVIEW 

D. P. Adler et.al examined the Role of Cutting Fluids in Machining and Environmental or Health Concerns to reduce or 

eliminate the concerns associated with cutting fluid usage [1]. Cutting fluids have seen extensive use and have been 

commonly viewed as a required addition to high productivity and high quality machining operations. Cutting fluids 

related cost and health issues associated with exposure to cutting fluid mist and a growing desire to achieve environmental 

sustainability in manufacturing have caused industry and academia to re-examine the role of these fluids and quantify 

their benefits. 
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In sustainable machining concept, the introduction of coolant techniques such as semi-dry machining so called minimum 

quantity lubrication (MQL)[2] and cryogenic coolant have shown promising performances in terms of cutting tool life. 

Nowadays, MQL is widely used in machining performances. The increasing requirements in machining operations for 

higher performance and higher efficiency respecting also environmental phenomena are influencing the use of different 

coolants and flushing conditions [3]. In machining difficult-to-cut materials, in particular high-temperature materials, 

conventional wet cooling is unsuitable due to the insufficient cooling effect and the energy and cost intensive equipment 

required. 

Monith Biswojyothi et.al [4] investigated the grinding of Titanium alloy Ti-6Al-4V with minimum quantity lubrication 

conditions. In order to maintain a good surface integrity and to improve the grindability of Ti-6Al-4V experiments were 

conducted by varying different MQL parameters. The studies conducted allowed development of the technological 

systems of environmentally friendly dry machining with compensation of physical effects of cutting fluids, which is 

desired to be used to replace traditional machining technologies with use of cutting fluids [5]. The use of vegetable oils 

[6] may allow this mixture, to make possible the development of a new generation of cutting fluids where high 

performance in machining could be combined with  good environment compatibility. Interest in vegetable oil-based 

cutting fluids is growing. Compared to mineral oil, vegetable oil can overall enhance the cutting performance, extend the 

tool life and improve the surface finishing according to some recent analysis from industry. 

3.    MATERIAL SPECIFICATION & MACHINE DETAILS 

The materials that are chosen this work are EN8 (AISI 1040)   and EN9 (AISI 1055) plain carbon steels. The mechanical 

properties are shown in the table below. 

Table no. 4.1 specimen properties 

MECHANICAL PROPERTIES EN 8 (AISI 1040) EN 9 (AISI 1055) 

Hardness 201-255 BHN 170-255 BHN 

Yield Stress 495N/mm² 310-355 N/mm
2
 

Max stress 700-850 N/mm² 600-700 N/mm
2
 

Chemical composition: 

EN 8 (AISI 1040) C 0.36-0.44%, Si 0.10-0.40%, Mn 0.60-1%, S .050 Max, P .050 Max 

EN 9 (AISI 1055) C 0.50-0.60%, Si 0.05-0.35%, Mn 0.50-0.80%, S .060 Max, P .060 Max 

 

Workpiece material EN8 & EN9 

EN9 is a medium carbon steel usually supplied in the black condition untreated annealed. EN9 can be surface hardened to 

produce a high surface hardness with good wear resistance for a carbon steel. EN9 is general engineering applications 

including blades, bushes, crankshafts, screws, and wood working drills. In the normalised condition EN9 can be very well 

used for gears, sprockets and cams. 

EN8 is a popular grade of through-hardening medium carbon steel, which is machinable in any condition.EN8 is suitable 

for the manufacture of parts such as axles, shafts, gears, bolts etc. It can be further surface-hardened typically to 50-55 

HRC by induction processes, producing components with highly enhanced wear resistance.  For such applications the use 

of Both the material size is taken at 60mm dia and 200mm length.  
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CNC Machine-HMT STALLION 100MS 

4.   EXPERIMENT DESCRIPTION 

The machining was conducted on CNC lathe HMT stallion 100MS, the maximum chuck dia is 200 mm and the speed 

range is from 100 to 3000 rpm. The tool material is selected to be coated carbide tool insert. The coated carbide tool has 

an ISO designation of CNMG 120408 with a wiper geometry on its nose radius of 0.8 mm. It was mounted on the tool 

holder giving -5° side and back rake angle, 5° side and end cutting edge angle and 0° relief angle. The life of carbide tool 

insert is 15 min considering heavy machining. The workpiece material selected is EN8 (AISI 1040) and EN9 (AISI 1055). 

Both the specimens are cut to 200mm length and diameter taken is 60mm. The measured responses were tool life and 

surface roughness. The criterion of tool life was set at maximum flank wear on visual inspection or when the tool is 

broken (catastrophic failure). The carbide tool life is estimated to be 15 min under optimum or low machining conditions. 

Experiments were conducted for turning operation under varying speed and feed, depth is taken as constant. The cutting 

fluids that are used are rice bran oil and coolant oil (Shell Tellus grade-40). The experiment commences with dry 

machining (no coolant assistance) upon the workpiece specimen followed by the wet machining (coolant assisted) on 

CNC lathe. Set of experiments are done by varying the speed, feed and depth is kept constant for dry machining and wet 

machining with rice bran oil and coolant oil. Both the coolants were introduced to the tool chip interface via hand pumps 

having adequate flow rate. The experimental results are obtained and are later optimized for surface roughness and tool 

life using simulated annealing technique. The essential properties of Rice bran oil are good thermal conductivity and 

oxidation stability followed by good lubricating properties moreover it is degradable. The viscosity of rice bran oil is 

41cp. 

5.    RESULTS 

Experimental result of EN8 

Machining Process  Speed rpm Feed mm/rev Tool life Min (Approx.) Surface roughness(µm) 

Dry  100 0.10 16 0.36 

Dry  125 0.15 11 0.61 

Dry  150 0.20 7 0.84 

Dry  200 0.25 2.3 0.91 

Wet r.o 100 0.10 24 0.31 

wet r.o 125 0.15 18 0.37 

wet r.o  150 0.20 10.2 0.48 

wet r.o 200 0.25 4.5 0.59 

wet c.o 100 0.10 33 0.21 

wet c.o 125 0.15 21 0.27 

wet c.o 150 0.20 12 0.39 

wet c.o 200 0.25 7.3 0.51 
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Feed (mm/rev) Vs Surface roughness (µm) of EN8  Graph of Feed (mm/rev) Vs Tool life (min) of EN8 

 

Speed (rpm) Vs Surface roughness (µm) of EN8  Graph of Speed (rpm) Vs Tool life (min) of EN8 

R.o and c.o represents rice bran oil and coolant oil respectively. The surface roughness was measured using surface 

roughness tester. Graphs are plotted for Feed Vs Surface roughness, Feed Vs Tool life, Speed Vs Tool life and Speed Vs 

Surface roughness respectively. 

Experimental result of EN9 

Machining Process  Speed rpm Feed mm/rev Tool life min Surface roughness(µm) 

Dry  100 0.10 18 0.31 

Dry  125 0.15 13 0.58 

Dry  150 0.20 8.6 0.77 

Dry  200 0.25 4.3 0.86 

Wet r.o 100 0.10 28 0.28 

wet r.o 125 0.15 19 0.45 

wet r.o  150 0.20 13 0.61 

wet r.o 200 0.25 6.4 0.71 

wet c.o 100 0.10 35 0.22 

wet c.o 125 0.15 25 0.36 

wet c.o 150 0.20 15 0.47 

wet c.o 200 0.25 8 0.55 
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Feed (mm/rev) Vs Surface roughness (µm) of EN9  Graph of Feed (mm/rev) Vs Tool life (min) of EN9 

 

Speed (rpm) Vs Surface roughness (µm) of EN9  Speed (rpm) Vs Tool life (min) of EN9 

6.   CONCLUSION 

From the experiment it is evident that the cutting fluids have influence over machining parameters. The experiment was 

carried out on a CNC lathe for turning operation. The parameters varied were Feed and Speed, keeping depth of cut 

constant. Results were obtained for the set of experiments carried out for Feed Vs surface roughness, Feed Vs tool life, 

Speed Vs surface roughness and Speed Vs tool life. Results indicate that the cutting conditions obtained for Coolant oil 

(Shell Tellus) is higher than Rice bran oil. Considering the economical and environmental factors, the use of mineral oils 

extracted from petroleum products has to be limited as they adversely affect the environment due to its non-degradability. 

This study is aimed to derive an ecologically benign property through the comparison between Dry and wet machining 

using Rice bran Oil and Coolant oil as cutting fluids. The effects of both these fluids on machining processes are 

identified experimentally and are plotted to reach onto a valid conclusion.The results indicate that the best cutting 

conditions were obtained for Coolant oil, followed by Rice bran oil. Rice bran oil when compared to Coolant oil is 

available at low cost, it possesses sufficient viscosity of 41cp, good oxidation stability and thermal properties moreover it 

is degradable. Hence it can be concluded that, the vegetable based coolant derivatives possess good properties and stands 

next to the coolants derived from petroleum products. Vegetable based coolants can be well utilized as a suitable and 

possible alternative for mineral oil based coolants considering the environmental issues of pollution and wastage 

accumulation. 



 International Journal of Mechanical and Industrial Technology       ISSN 2348-7593 (Online) 
Vol. 3, Issue 2, pp: (79-84), Month: October 2015 - March 2016, Available at: www.researchpublish.com 

 

Page | 84  
Research Publish Journals 

REFERENCES 

[1] D. P. Adler, W. W-S Hii, D. J. Michalek, and J. W. Sutherland Examining the Role of  Cutting Fluids in Machining 

and Efforts to Address Associated Environmental/Health Concerns. 

[2] .A. Rahim.R.Ibrahim Rahim S. Aziz, Z.Mohid - Experimental investigation of minimum quantity lubrication (MQL) 

as a sustainable cooling technique. 

[3] Blau, P Busch, K.Dix, M Hochmuth, C Stoll, A.Wertheim - Flushing Strategies for High Performance, Efficient and 

Environmentally Friendly Cutting. 

[4] Monith Biswojyothi, S.S.Balan, N.Arunachalam, L.Vijayaraghavan - A Study on the Minimum Quantity Lubrication 

in Grinding Of Titanium Alloy (Ti-6al-4v). 

[5] Vereschaka A.A., Vereschaka A.S., Grigoriev S.N., Kirillov A.K., Khaustova Development and research of 

environmentally friendly dry technological machining system with compensation of physical function of cutting 

fluids. 

[6] Salete Martins Alves, Jo Fernando Gomes de Oliveira-vegetable based cutting fluid – an environmental alternative 

to grinding process. 

[7] Ashish Agrawal - Comparative study on oil products of rice bran. 



 Procedia Technology   24  ( 2016 )  1475 – 1482 

Available online at www.sciencedirect.com

ScienceDirect

2212-0173 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ICETEST – 2015
doi: 10.1016/j.protcy.2016.05.248 

International Conference on Emerging Trends in Engineering, Science and Technology (ICETEST 
- 2015) 

Weighted guided image filtering and haze removal in single image 

Geethu Ha,*,Shamna Sb, Dr. Jubilant J Kizhakkethottama,b 
aMTech Scholar,Dept of CSE,MCET,Pathanamthitta,689645,India 

b
Department of CSE,MCET, Pathanamthitta,689645,India 

 

Abstract 

Many applications in the fields of computational photography and image processing require smoothing techniques that can 
preserve edge well. The smoothing process usually decomposes an image to be filtered into two layers: a base layer formed by 
homogeneous regions with sharp edges and a detail layer which can be either noise. Local filtering-based edge preserving 
smoothing techniques suffer from halo artifacts. A weighted guided image filter (WGIF) is introduced by incorporating an edge-
aware weighting into an existing guided image filter (GIF) to address the problem. The WGIF is applied for single image detail 
enhancement, single image haze removal, and fusion of differently exposed images.  Poor visibility degrades the perceptual 
image quality as well as the performance of the computer vision algorithms such as surveillance, object detection, tracking and 
segmentation. Poor visibility in bad weather such as fog, mist and haze caused by the water droplets present in the air. Due to the 
presence of fog, mist and haze light scattered in the atmosphere before it reaches the camera. Fog formation is due to attenuation 
and airlight. Attenuation reduces the contrast and airlight increases the whiteness in the scene. Proposed algorithm uses bilateral 
filter for the estimation of airlight and recover scene contrast. Qualitative and quantitative analysis demonstrate that proposed 
algorithm performs well in comparison with prior state of the art algorithms. Proposed algorithm is independent of the density of 
fog and does not require user intervention. It can handle color as well as gray images. Proposed algorithm has a wide application 
in tracking and navigation, consumer electronics and entertainment industries. Proposed weighted guided image filter algorithm 
improves the quality of an image and by the use of  haze removal algorithm a high quality depth map can also be obtained. 
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1. Introduction 

Most applications in the fields of computational photography and image processing require smoothing techniques 
that can preserve edge well. The smoothing process usually decomposes an image to be filtered into two layers: a 
base layer formed by homogeneous regions with sharp edges and a detail layer which can be either noise, e.g., a 
random pattern with zero mean, or texture, such as a repeated pattern with regular structure. There are two types of 
edge-preserving image smoothing techniques. One type is global optimization based filters as in [1], [2], [4], and [8]. 
The optimized performance criterion consists of a data term and a regularization term. The data term measures 
fidelity of reconstructed image with respect to the image to be filtered while the regularization term provides the 
smoothness level of the reconstructed image. Even though the global optimization based filters often yield excellent 
quality, they have high computational cost. The other type is local filters such as bilateral filter (BF) [9], its 
extension in gradient domain [10], trilateral filter [11], and their accelerated versions [5], [12], [13] as well as guided 
image filter (GIF) [14]. Compared with the global optimization based filters, the local filters are generally simpler. 
However, the local filters cannot preserve sharp edges and produce halo artifacts 

Proposed an edge-aware weighting is introduced and incorporated into the GIF [4] to form a weighted GIF 
(WGIF). In human visual perception, edges provide an effective and expressive stimulation that is vital for neural 
interpretation of a scene [7]. Larger weights are thus assigned to pixels at edges than pixels in flat areas. Local 
variance in 3 × 3 window of a pixel in a guidance image is applied to compute the edge-aware weighting. The 
weighting can be easily computed via the box filter in [4] for all pixels in the guidance image. The local variance of 
a pixel is normalized by the local variances of all pixels in the guidance image. The normalized weighting is then 
adopted to design the WGIF. Due to the proposed weighting, the WGIF can preserve sharp edges like the global 
filters. As a result, halo artifacts can be reduced/avoided and also avoids gradient reversal. 

Fog formation is due to attenuation and airlight. Attenuation reduces the contrast and air light increases the 
whiteness in the scene. Proposed algorithm uses bilateral filter for the estimation of air light and recover scene 
contrast. Qualitative and quantitative analysis demonstrate that proposed algorithm performs well in comparison 
with prior state of the art algorithms. Proposed algorithm is independent of the density of fog and does not require 
user intervention. It can handle colour as well as gray images. Proposed algorithm achieves better results than other 
existing algorithms. Proposed algorithm does not require any user intervention and is applicable for colour as well as 
gray images. 

 
2. Literature review 

 
One type of edge-preserving smoothing techniques is based on local filtering. The BF is widely used due to its 

simplicity [2]. However, the BF could suffer from “gradient reversal” artifacts despite its popularity [4], and the 
results may exhibit undesired profiles around edges, usually observed in detail enhancement of conventional LDR 
images or tone mapping of HDR images. The GIF was introduced in [4] to overcome this problem. In the GIF, a 
guidance image G is used which could be identical to the image X to be filtered. The range similarity parameter of 
the BF in [5] is adaptive to the content of the image to be filtered while both the spatial similarity and the range 
similarity parameters of the BF in [6] are adaptive to the content of the image to be filtered. Compared with the 
global optimization based filters, the local filters are generally simpler. However, the local filters cannot preserve 
sharp edges like the global optimization based filters [1], [4]. As such, halo artifacts are usually produced by the 
local filters when they are adopted to smooth edges [4]. There are two major differences between the WLS filter and 
the GIF. 1) The GIF in [4] is based on local optimization while the WLS filter in [1] on global optimization. As such, 
the complexity of the GIF is O(N) for an image with N number of pixels and the WLS filter is more complicated 
than the GIF. 2) The value of λ is fixed in the GIF while it is adaptive to local gradients in the WLS filter. 

Poor visibility in bad weather such as fog, mist and haze caused by the water droplets present in the air. These 
droplets are very small and steadily float in the air. Two fundamental phenomena which cause scattering are 
attenuation and airlight [25]. A light beam travels from a scene point through the atmosphere, gets attenuated due to 
the scattering by the atmospheric particles, this phenomena is called attenuation which reduces the contrast in the 
scene. Light coming from the source is scattered by fog and part of it also travels towards the camera and leads to the 
shift in color. This phenomena is called airlight. Airlight increases with the distance from the object. It is noted that 
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fog effect is the function of the distance between camera and object. Hence removal of fog requires the estimation of 
depth map or airlight map. If input is only a single foggy image then estimation of depth map is an under constrained 
problem The irradiance received by the camera from the scene point is attenuated along the line of sight. 
Furthermore, the incoming light is blended with the airlight (ambient light reflected into the line of sight by 
atmospheric particles). The degraded images lose the contrast and color fidelity. Since the amount of scattering 
depends on the distances of the scene points from the camera, the degradation is spatial-variant. 

 
3.Existing system 

 
Existing edge-preserving smoothing techniques are summarized with the emphasis on the GIF in [4] and the WLS 

filter in [1].The task of edge-preserving smoothing is to decompose an image X into two parts as follows: 
 

                                                                                                                              (1)    
                                                  
where ˆZ is a reconstructed image formed by homogeneous regions with sharp edges, e is noise or texture, and 

p(= (x, y)) is a position. ˆZ and e are called base layer and detail layer, respectively. One type of edge-preserving 
smoothing techniques is based on local filtering. The BF is widely used due to its simplicity. However, the BF could 
suffer from “gradient reversal” artifacts despite its popularity [4], and the results may exhibit undesired profiles 
around edges, usually observed in detail enhancement of conventional LDR images or tone mapping of HDR 
images. The GIF was introduced in [4] to overcome this problem. In the GIF, a guidance image G is used which 
could be identical to the image X to be filtered. It is assumed that ˆZ is a linear transform of G in the window  
(p′). 

 
                                                                                            (2) 

 
where Ωζ  (p′) is a square window centered at the pixel p′of a radius ζ1. ap′ and bp′ are two constants in the 

window Ωζ  (p′).To determine the linear coefficients (ap′, bp′ ), a constraint is added to X and ˆZ as in Equation (1). 
The values of ap′ and bp′ are then obtained by minimizing a cost function E(ap′ , bp′) which is defined as 

 
                   (3) 

where λ is a regularization parameter penalizing large ap′. Besides the above local filtering based edge-preserving 
smoothing techniques, another type of edge-preserving smoothing techniques is based on global optimization.It is 
shown in the linear model that  ˆZ (p) = ap′ G(p). Clearly, the smoothness of ˆZ  in  (p′). depends on the 
value of ap′. This implies that the data term and the regularization in the GIF are similar to those in the WLS filter in 
the sense that the data term measures the fidelity of ˆZ with respect to the filtered image X and the regularization 
term provides the smoothness level of ˆZ . There are two major differences between the WLS filter and the GIF. 1) 
The GIF in [4] is based on local optimization while the WLS filter in [1] on global optimization. As such, the 
complexity of the GIF is O(N) for an image with N number of pixels and the WLS filter is more complicated than 
the GIF. 2) The value of λ is fixed in the GIF while it is adaptive to local gradients in the WLS filter. Fattal proposed 
a method which is based on the independent component analysis (ICA) for fog removal. This method estimates the 
optical transmission in hazy scenes. Based on this estimation, scattered light is eliminated to increase scene visibility 
and recover haze from scene contrasts. Here restoration is based on the colour information, hence this method is not 
applicable for gray image. This method fails when there is a dense fog because dense fog is often colourless  
 
4. Proposed System 

 
An edge-aware weighting is introduced and incorporated into the GIF to form a weighted GIF (WGIF). And fog 

removal algorithm is also applied to this enhanced image.  In human visual perception, edges provide an effective 
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and expressive stimulation that is vital for neural interpretation of a scene. Larger weights are thus assigned to pixels 
at edges than pixels in flat areas. Due to the presence of fog, mist and haze light scattered in the atmosphere before it 
reaches the camera. Here onwards the word fog will be used for all fog, mist, and haze. Two fundamental 
phenomena which cause scattering are attenuation and airlight [19].  
 
4.1  Weighted Guided Image Filter 

 
In this section, an edge-aware weighting is first proposed and it is incorporated into the GIF in [4] to form the 

WGIF. 
 
4.1.1. An Edge-Aware Weighting 

 
Let G be a guidance image and  be the variance of G in the 3 × 3 window  (p′)., An edge-aware 

weighting ГG(p′) is defined by using local variances of 3 × 3 windows of all pixels as follows. 
 

 ГG(p′) =                                                                                                                               (4) 

 
Where ε is a small constant and its value is selected as while L is the dynamic range of the input 

image. All pixels in the guidance image are used in the computation of ГG(p′). In addition, the weighting ГG(p′) 
measures the importance of pixel p′ with respect to the whole guidance image. Due to the box filter, the complexity 
of ГG(p′) is O(N) for an image with N pixels.The value of ГG(p′) is usually larger than 1 if p′ is at an edge and 
smaller than 1 if p′ is in a smooth area. Clearly, larger weights are assigned to pixels at edges than those pixels in flat 
areas by using the weight ГG(p′) in Equation (4). Applying this edge-aware weighting, there might be blocking 
artifacts in final images. To prevent possible blocking artifacts from appearing in the final image, the value of ГG(p′) 
is smoothed by a Gaussian filter.  

 
4.1.2. The Proposed Filter 

 
Same as the GIF, the key assumption of the WGIF is a local linear model between the guidance image G and the 

filtering output ˆZ as in Equation (2). The model ensures that the output ˆZ  has an edge only if the guidance image 
G has an edge. The proposed weighting ГG(p′)  in Equation (4) is incorporated into the cost function E(ap′ , bp′) in 
Equation (3).As such, the solution is obtained by minimizing the difference between the image to be filtered X and 
the filtering output ˆZ while maintaining the linear model , i.e., by minimizing a cost function E(ap′ , bp′) which is 
defined as 
 

E = ′ ′ λ
′ζ ]                                                                                   (5) 

The optimal values of ap′ and bp′ are computed as 

 

                   (6) 

(7) 
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Where  is the element-by-element product of two matrices. The bellow elements  
μ ζ μ ζ μ ζ  are the mean values of , G and X, respectively.The final value of ˆZ 
(p) is given as follows: 

(8) 
   
4.2  Haze Removal Algorithm 
 

A novel fog removal algorithm is proposed. Present article demonstrates the efficacy of bilateral filter[34] for 
estimating the image depth map. Here algorithm achieves better results than other existing algorithms. Proposed 
algorithm, requires pre and post processing steps. Histogram equalization is used as a pre processing. This pre 
processing increases the contrast of the image prior the fog removal and results better estimation of airlight map. 
Histogram stretching is used as a post processing, which increases contrast of the fog removed image which is more 
often a low contrast image. Transfer function of the stretching is adjusted according to the image content.  

 
                                                                                                                                      (9) 

 
where, ( , ) is the attenuated image intensity (gray level or RGB) at pixel ( , ) in presence of fog, 0( , ) 

is the image intensity in absence of fog,  is the extinction coefficient and ( , ) is the distance of the scene point 
from the viewer or camera.Airlight is represented as  

 
 )                                                                                                                                       (10) 

 
where ∞ is the global atmospheric constant. It is also called sky intensity. According to the Koschmieder’s law 

[19]-[20], the effect of fog on pixel intensity is represented as the summation of attenuation and airlight. 
 

 
 
where, ( , ) is the observed image intensity at pixel ( , ). By using (9) and (10) in (11), Koschmieder’s law 

may be represented as 
 

                                                                                               (12) 
 

 
Fig.1. Block diagram of proposed haze removal algorithm 

Here, for simulation original foggy image ( , ) is normalized and sky intensity ∞ is set to [1, 1, 1]. To restore 
image 0( , ), information of airlight map  is needed. This airlight depends upon the depth of the scene. Block 
diagram of proposed fog removal algorithm is shown in Fig.2. In order to remove fog, first as a pre processing step, 
histogram equalization is performed over foggy image. This pre processing step results better estimation of airlight 
map. Then initial value of airlight map is estimated. Final airlight map is refined using bilateral filter. Once airlight 
map is obtained, image is restored. Histogram stretching of output image is performed as post processing step. This 
histogram stretched image is final de-foggy image. 
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4.2.1. Airlight Map Initialization 

 
It is known that airlight map  is a scalar image which is always positive, hence  > 0. Taking minimal across 

each colour component in (9), we get 
 

                                                                                               (13) 

 
Dark channel is denoted as the minimum intensity across red, blue and green channels. Proposed dark channel is 
using temporal window i.e. minimum across R, G, and B channels at the particular pixel location instead of 
spatiotemporal 3D window proposed earlier. This modification reduces calculation significantly without loss of 
quality. Natural outdoor images are usually full of shadows and colorful objects (viz. green grass, trees, red or 
yellow plants and blue water surface). For fog free image, except for sky region intensity of the dark channel is low 
and tends to be zero .Thus 

                     

                                                                                                                     (14) 

 
Thus initial estimation of  can be assumed as in equation 15. where  is a constant and 0 <  < 1. If input image is 
a gray scale image then initial estimation of  can be assumed as in equation 16. 

 
 

                                                                                                                       (15) 

                                                                                                                                                (16)           

 

4.2.2. Refinement of Airlight map  

 
Airlight map is the function of the distance between object and camera. Different object may be at different 

distance from camera and thus airlight should be different for different object. Also it must be smooth for an object 
except along the edges. Hence airlight map undergo intra-region smoothing preferentially over inter-region 
smoothing. The said requirements can be fulfilled by bilateral filter [28]. 

 
4.2.3. Restoration 

 
Once airlight map ( , ) is estimated then each color component of de-foggy image 0( , ) can be restored as 
     
                

                                                                                                                                                                                    (17) 

where   ( , , ). It is noted that proposed algorithm can also be applied for gray scale image. 

4.2.4 Post processing 
 
Restored image may have low contrast. Thus there is a requirement of some post processing. There can be 

number of choices for post processing like histogram equalization, histogram specification and histogram stretching. 
The main drawback with histogram equalization is that output image looks saturated. For histogram specification, 
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there is a requirement of a reference image. Moreover, due to the large variations in image contents, a standard 
reference image may not serve the purpose. Thus to increase contrast, histogram stretching of restored image is 
performed. Transformation function is shown in Fig.4.2.2 Horizontal axis  represents input pixel value, and vertical 
axis  represents output pixel value. In this transformation, there are three straight line segments. The parameters 
specifying the contrast stretch mapping are 1, 1, 2, 2, which determine the position of the intermediate straight 
line segment. Modifying any of these four values modifies contrast stretching transformation. 

 

 

Fig. 2  Transformation function for histogram stretching 

5. Conclusion 
 
A weighted guided image filter (WGIF) is proposed here by incorporating an edge-aware weighting into the 

guided image filter (GIF) for smoothing and a haze removal algorithm also used for haze removal. The WGIF 
preserves sharp edges as well as existing global filters, and the complexity of the WGIF is O(N) for an image with N 
pixels which is almost the same as the GIF. Due to the simplicity of the WGIF, it has many applications in the fields 
of computational photography and image processing. Experimental results show that the resultant algorithms can 
produce images with excellent visual quality as those of global filters, and at the same time the running times of the 
proposed algorithms are comparable to the GIF based algorithms .A novel and efficient fog removal algorithm is 
proposed. Proposed algorithm uses bilateral filter to generate airlight map. Generated airlight map preserves edges 
and performs smoothing over the object region. Proposed algorithm does not require user intervention and can be 
applied for color and gray scale images. Results show that proposed algorithm enhances foggy image better than 
prior state of the art algorithms. Even in case of heavy fog, proposed algorithm performs well, as algorithm is 
independent of the density of fog present in the image.  
Appendix 

A : Input Image                                        B:Weighted Guided Output                  C:Smoothed Haze Removed Output 
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Abstract
Women and business were considered as exclusive terms.  For women entrepreneurs,

starting and operating business is a major challenging task and involves considerable risk and
difficulties, because in the Indian social environment women have always lived as subordinate to
men. Women entrepreneur is an adult woman who creates, owns and runs an enterprise. The
present study is strictly based on the primary data collected from entrepreneurs in Visakhapatnam
city.  The aspects on which the data collected from the sample respondents include socio-economic
profile of the respondents, educational and occupational backgrounds, finance, motivational
factors and problems faced by them. The study covered a sample of 100 women entrepreneurs
from Visakhapatnam city. The major findings emanating from the study are that 82 per cent of the
respondents started their business at young age to prove there caliber. The study reveals that
house wives (70%) are the largest group taking business, 78 per cent of them have come from a
business family and motivation by family (64%) seems to be the over whelming force behind the
selection of trades Almost all respondents expressed that they have started business to earn
money, since money plays a pivotal role to lead a happy and comfortable life. The problems faced
by the respondents are numerous.  The family life of married respondents is largely affected.  The
respondents are suffering from inadequate facilities, inadequate sales, poor knowledge of market,
price fluctuations, working capital, inadequate loan facility, poor government assistance etc.
Inadequate sales are because of heavy competition in the competitive business world.

Keywords : Entrepreneur, Motivation, Occupation, Business, Capital, Problems,
Government, Facilities, Technical, Reasons and Social Background.

1. Introduction
The socio-economic development of a country cannot be fully realized so long as its women are

confined to a subordinate position and their talents are unexplored.  Over the past few decades the sex
role of women has been breaking the barriers of four walls.   Indian women have demonstrated their
great potential as successful entrepreneurs.  Some of the women entrepreneurs are leading the biggest
shipping companies, trading the export houses, brewing plants, plastic factories and electronic
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** Full time research scholar, Dept. of Commerce & Management Studies, Andhra University, Visakhapatnam.
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establishments, garments and handicrafts exports are primarily in the hands of women entrepreneur
(Akhouri & Sengupta, 1988).1

Women and business were considered as exclusive terms.  For women entrepreneurs, starting
and operating business is a major challenging task and involves considerable risk and difficulties,
because in the Indian social environment women have always lived as subordinate to men.  There has
been considerable changes in the socio-psycho-cultural and economic norms of our society due to
liberalized polices of the Government of India, increase in education level of women and increased
social awareness in respect of the role women play.  Despite several developmental measures and
constitutional guarantees, women are still lagging behind in almost all sectors.  In the present paper the
author has tried to study the women entrepreneurs' socio-economic background, motivational factors
contributing to start the business and problems faced by them and also suggested ways and means to
overcome the problems.

Women Entrepreneurship
Women entrepreneur could be defined as "an adult women who creates, owns and runs an

enterprise".  An entrepreneur is a person who has an enterprising quality with an eye on opportunities
and an un scanning vision, commercial acumen and above all, a person who is willing to take risks
because of the adventurous spirit within.  Same holds good for women also.  Entrepreneurship among
women is an emerging reality and is a recent phenomenon.  There is a need to develop the latest skill
of entrepreneurship among women to provide social justice.

Now women entered into all developmental areas not confined to the house. The government
has initiated many policies and programmes exclusively for rural and urban women like, Development
of Women and Children in Rural Areas (DWACRA) 1982, Chief Minister Rojgar Yojana (PMRY) 1993-
94 etc.  Many women proved that they are more capable of doing things with more efficiency than
men, especially in decision making with sincerity, patience and hard work.  In view of the above
qualities they are also becoming good entrepreneurs for the development of business and industry.

Need for the Study
Very few efforts have been made in exploring the women entrepreneurship in India.  The data

available on these aspects are scatted and not very authentic and do not provide data for decision-
making with a view to improve a lot of women entrepreneurs.  However, it is also a fact that more and
more women are getting into the domain of the entrepreneurial activities.  The efforts of Government
of India through various welfare organizations, non-governmental agencies and Ministry of Commerce
and Industry have started looking after and helping the efforts of women entrepreneurs.  Encouraged
with the efforts made by different agencies this case study on "Socio-Economic Background of
Women entrepreneurs in Visakhapatnam", with the following objectives is undertaken.

Objectives
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The study has been pursed to achieve the following objectives:

1. To study the social-economic background of the women entrepreneurs.

2. To find out the motivating factors attracted the women entrepreneurs to start the business.

3. To analyze and critically examine the problems faced by the women entrepreneurs.

4. To suggest different remedial measures in helping and accelerating women entrepreneurs.

Methodology and Sampling
The present study is strictly based on the primary data collected from entrepreneurs in

Visakhapatnam city.  In order to conduct the study questionnaires were prepared and administrated to
women entrepreneurs who had already set up their enterprises.  The aspects on which the data
collected from the sample respondents include socio-economic profile of the respondents, educational
and occupational backgrounds, finance, motivational factors and problems faced by them. The
information was collected through (a) Field survey of the units of women entrepreneurs. (b) Interviewing
the women entrepreneurs.

The study covered a sample of 100 women entrepreneurs from Visakhapatnam city. The sample
was collected by random sampling method.  The sample is drawn from different areas of Visakhapatnam
like Jagadamba center to Old Post office, Dwarakanagar, Seethammadhara, M.V.P. Colony, Chinna
Waltair, Pedda Waltair, etc. The data for the present Study have been collected during the period May-
June 2015.

Results and Discussion

1. Age of the Women Entrepreneurs
Age has influence on one's own life.  As age advances the maturity of an individual increases.

The attitude, mental make-up and the behaviour pattern of a person varies with advancement in age2..
This is proved in our study that 60 per cent of the respondents are in the age group of 26-40 years,
where women are more matured in that age group. About 26 per cent of the respondents are in the age
group of 31-35 years, 20 per cent are in the age group of 36-40 years and 16 percent are in the age
group of 41-45 years.  An equal per cent of respondents are in the age group of 26-30 years and 46-
50 years i.e. 14 per cent each and 51-55 years and above 55 years are only 2 per cent each (table no.1).
Therefore, it is concluded that age is one of the important factor which enables them to think clearly
and act positively in the direction of setting a unit.  Respondents are young and they have ample scope
to further the prospects of their business.

2. Social back ground of Women Entrepreneurs
Entrepreneurial orientation is largely conditioned upon the socio-economic background.  Among

Socio-economic variables caste or social group plays a pivotal role.  Entrepreneurs belonging to certain
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caste are born businessmen.  Enterprising talents are inbuilt in them.  In India, vysya community is
known for their business talents.  With long standing in business these talents can be acquired by other
caste groups also.

a) Religion

It could be observed from the data presented in table no.2 that the respondents mostly belong to
Hindu religion (88%).  The predominant Hindu population in this state3 has been reflected in
respondents selected for the study.  Christian respondents are 10 per cent.  Muslim respondents
are found to be only 2 per cent; perhaps the custom of Burk has much influence on Muslim
entrepreneurs.

b) Community

The community background of the respondents is given in table no.3. About 58 per cent of the
respondents belong to forward community.  Among forward community majority of the
respondents belong to vysya community who are known for their inbuilt enterprising talents.
Most of the people in forward community are financially sound and with this financial background
they are able to start their own business.  36 per cent of the respondents belong to B.C. community.
However, S.C. and S.T. community respondents are negligible.  This may be attributed to their
socio-economic back ground.

3. Marital Status of Women Entrepreneurs
Marriage is a very important event in the life of a woman.  Marriage is treated as an important

social institution in India.  Hence, an analysis of marital status would help to understand the extent of the
women participation in the economic activities before and after marriage.  Table no. 4 gives the picture of
marital status of the selected respondents.  It is observed that 90 per cent of the respondents are married.
And only 10 per cent are unmarried women and surprisingly there are no divorced and widower respondents.
Thus, it is concluded that married people having nuclear family are venturing to start units.

4. Educational background of Women Entrepreneurs
Education plays an important role in determining one's socio-economic status in the entire

society4.  Table no.5 deals with educational qualifications.  It is observed that most of the business is
promoted by under graduate holders (64%) followed by degree holders (26%), P.G. holders (6%) and
Medical Diploma holders (4%). With regard to different categories of trade, women who had education
up to intermediate seem to have preferred, food processing, fancy, departmental stores, typing and
zerox and cool drink shops.

5. Reasons to stat business by Women Entrepreneurs
Table no.6 explains the basic reasons for starting a particular unit. This study reveals that
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experience as a motivator (70%) and the only business available (55%).  Another contributory factor
for the promotion of the unit is marketing factor (50%).  It may be concluded from the table that
majority of the respondents belong to business family and most of them assisted their parents or
husbands, with that business experience they started their own units.

6. Occupational background of Women Entrepreneurs

a) The Year of Commencement of Units
About 38 per cent of the units were started from 2011onwards, followed by 2006-2010 (34%)
and 1996-2000 (20%).  During 2001-2005 the lowest number of 8 respondents entered into
business (table no.7).

b) Age at Commencement of Business
Turning to the age of the respondents at which they entered into the business, 38 per cent are
in the age group of 26-30 years, 18 per cent are in the age group of 31-35 years and 26 per cent
are in the age group of 20-25 years. About 18 per cent and 12 per cent of the respondents are
in the age group of 31-35 years and 36-40 years respectively. Only 2 per cent of the respondents
are in the age group of 46-50 years Therefore, it can be concluded that about 82 per cent of the
respondents started business at young age to prove their caliber.(table no.8)

c) Previous Occupation
The previous occupational background of the respondents is given in table no.9. Vast majorities
of 70 per cent of the respondents were housewives; second position goes to unemployment
(24%), white collar earners (4%) and daily wage earners (2%).  Housewives were the largest
group taking the business.  Mounting pressures of unemployment, bleak job prospects and step
rise in the cost of living might have forced them to enter business and to earn something to
support the family, since the husband's income alone was insufficient to make both ends meet.
Thus housewives may be a potential source of entrepreneurship.

d) Women Entrepreneurs Classified by Trade
The list of selected women entrepreneurs is furnished in table no.10. They are classified according
to type of the trade they pursue.  It could be seen from the table that about 20 per cent opted for
textiles and readymade garments.  The next in order is departmental stores (18%).  This business
seems to have suited most respondents, since it entails less risk and can be persuaded as a
household business.  Then followed by fancy (14%), typing and Xerox (12%), food processing
and cool drinks (10%) each, others (8%), beauty parlour and medical (4%) each.  The list of
trades furnished in the table clearly indicates that women have ventured to enter diversified
fields of trade.
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e) Occupation of Entrepreneurs' Father/Husband
About 78 per cent of the respondents' father/husband has business background.  18 per cent
are daily wage earners and 4 per cent are white-collar job holders.  None of the respondent has
come from the family indulging in social service and agriculture.  From the table it can be
concluded that majority of the respondents have come from business family.  Such business
link is conducive to the growth of entrepreneurship among respondents (table no.11).

7. Finance contributed by the Women Entrepreneurs

a) Capital Employed
Table no.12 gives a picture of capital employed by the respondents.  As per capital employed is
concerned, most of them have invested capital of  Rs. - 4,00,001-6,00,000 (42%) followed by
Rs. 6,00,001- 8,00,000 (12%), Rs. 8,00,001-10,00,000(10%) and Rs. 2,00,001-4,00,000 (8%),
Same per cent of 14 each to above Rs. 10, 00,000 and below Rs.2, 00,000.  it is to be noted that
about  Rs.10,00,000 investment is made in  textiles, fancy, typing and Xerox and medical stores
because these businesses required huge capital to buy materials, and  typing and Xerox machines.

b) Source of Finance
Table no. 13 shows that 60 per cent of the respondents have used personal wealth to start the
business and another 6 percent used family income.  Only 2 per cent have taken money from
relatives.  Most of the respondents opined that getting finance from private financier is easier
than financial institutions, because they have to fulfill number of formalities and collateral their
property to financial institutions.  Private finance and financial institutions accounts to 25 per
cent and 4 per cent respectively.  It may be concluded that the majority of the respondents i.e.
60 per cent have used their own funds to start the business.

c) Return on Capital Employed
Return on capital employed is described in table no. 14. A high majority of 62 per cent of the
respondents are getting profit below 10 per cent and 24 per cent of them are getting profit in
between 10-15 per cent.  Only 8 per cent of the respondents are getting 20-25 per cent of
profit.  In the field survey it is observed that the respondents are afraid to reveal the actual profit
because of the income tax problem.

8. Motivational factors attracted the Women Entrepreneurs to start the Business

a. Motivational Factors Contributing to Start the Business
An attempt is made in this study to elicit information from respondents relating to the motivational
factors leading them to undertake the respective trades.  Motivation by family (64%) seems to
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be the overwhelming force behind the selection of trades.  The reason is that 90 per cent of the
respondents are married, their husbands and in-laws motivated them to start the business.
About 62 per cent polled in favour of economic independence and 52 per cent were in favour of
profit motive.  Incentives offered by the government are very negligible (4%). About 34 per
cent reiterated the problem of unemployment among the respondents.  From the table it may be
concluded that women are coming out of traditional bonds.  They are encouraged by their
family members to do business, further they are also striving for economic independence (table
no.15).

b. Monitory and Non-monitory Motivational Factors
Table no.16 deals with monitory and non-monitory motivational factors attracted the respondents
to start business.  The study revealed that income (52%) is one of the basic factors for setting
a unit.  However 27 per cent of them are undertaking this business out of interest.  Nearly 21
per cent of the respondents polled in favour of security factor.  When we look into non-
monitory factors recognition (53%) and status (41%) are contributing to start the business
(table no.16a).  Almost all respondents expressed that they started the business to earn money,
since money plays a pivotal role to lead a happy and comfortable life.

9. Problems faced by Women Entrepreneurs

a. Socio-Personal Problems
Socio personal problems faced by the respondents are depicted in table no .17.Most of the
respondents (76%) stated that they family life is effected, the reason is that 90 per cent of the
sample respondents are married.   About 14 per cent lacks family support. Weak collateral
position accounts for only 8 per cent, the reason is that 60 per cent of the respondents started
the business with their own funds and are financially sound.

b. Technical problems
Technical problems faced by the respondents are described in table n o. 18.  About 52 per cent
of the respondents are suffering from inadequate equipment followed by inadequate availability
of land and premises (46%), poor record keeping and control and non-availability of agencies to
guide them accounts an equal per cent of 33 each.

c. Raw Material, Inventory and Market Problems
The above problems are elicited in table no.19.  Majority of the respondents (56%) stated that
they are suffering from inadequate sales followed by problems of poor knowledge of markets
(40%) and Raw-materials (25%).  From the table it can be concluded that inadequate sales are
because of heavy competition in the competitive business world.
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d. Financial Problems
Financial problems are given in table no. 20, when there is price fluctuations in raw-materials
correspondingly there will be price fluctuations in finished products also.  This is proved in our
study.  Some of the respondents faced the problems of price fluctuations in raw material (42%)
and price fluctuations in finished products (39%).  About 34 per cent of them faced the problem
of lack of working capital because of inadequate loan facility available to them.

e. Problems of Government Assistance
The problem of government assistance is shown in table no.21.  Majority of the respondents
(64%) faced the problems of poor government assistance and followed by Redtapism (52%).
Almost all respondents need help from government but government is enable to offer any help
or assistance to them.  Hence government, banks and financial institutions should pay special
support to the women entrepreneurs and give subsidies for the loans taken by them.

Findings of the Study
The present study reveals that the respondents are young and they have ample scope to further

the prospects of their business.  And most of them belong to Hindu religion (88%).  The predominant
Hindu population in this state has been reflected in respondents selected for the study.  Muslim
respondents are found to be only 2 per cent, perhaps the custom of "Burka" has much influence on
muslim entrepreneurs.  Nearly 60 per cent of the respondents belong to forward community.  And
among forward community majority of them belong to vysya community who are known for their
inbuilt enterprising talents.  However, S.C. and S.T. respondents are negligible.  This may be attributed
to their socio-economic background.  A whopping majority of 90 per cent of the respondents are
married, surprisingly there are no divorced and widower respondents. A vast majority of 64 per cent of
the respondents are under graduate holders. Respondents who had education up to intermediate seem
to have preferred the trade like, food processing, fancy, departmental stores, typing and Xerox and
cool drinks shops.  One of the major reasons for starting the business is experience, since majority of
them belong to business family.  The age of the respondents at the time of starting their business is
found in the age group of 20-35 years (82%). Respondents started their business at young age to
prove their caliber.

The study reveals that housewives (70%) were the largest group taking the business.  The
reason might be to earn something to support the family, since the husband's income alone was in
sufficient to make both ends meet.  The list of trades clearly indicates that respondents have ventured
to enter diversified field of trade.  Majority of 78 per cent of the respondents have come from business
family.  Such business link is conducive to the growth of entrepreneurship among respondents.

A vast majority of 60 per cent of the respondents have used their own funds to start the
business. Almost all respondents opined that getting finance from private financiers is easier than
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financial institutions because they have to fulfill number of formalities and collateral their property.  A
whooping majority of 86 per cent of the respondents revealed that they are getting less profit that is
below 15 per cent.  In the field survey it is observed that the respondents are afraid to reveal the actual
profit because of the income tax problem.

The present study reveals that motivation by family (64%) seems to be the overwhelming force
behind the selection of trades.  Almost all respondents expressed that they have started business to
earn money, since money plays a pivotal role to lead a happy and comfortable life.  Recognition and
status are the two important non-monetary factors attracted them to enter into the business.  The
problems faced by the respondents are numerous.  The family life of married respondents is largely
affected.  The respondents are suffering from inadequate facilities, inadequate sales, poor knowledge
of market, price fluctuations, working capital, inadequate loan facility, poor government assistance
etc.  Inadequate sales are because of heavy competition in the competitive business world.

Suggestions
1. Initially if they are first generation entrepreneurs, it is desirable to take up non-technical business.

2. Technical know-how and training facility in management should be imparted.  Therefore frequent
workshops and refresher courses must be conducted by agencies concerned.

3. Wide publicity through different media, conferences, seminars and other related activities must be
conducted to educate and stress the need for more women entrepreneurs.  This goes a long way for
the rapid industrialization and also making this section a potent and dynamic force to reckon with.

4. Banks and financial institutions must come forward to extend loans without insisting on collateral
securities.

5. Financial aid/loans at a low rate of interest should be made available to the women entrepreneurs.

6. Government should give subsidies for the loans taken by the women entrepreneurs.

7. Liberalize the formalities of loan facility provided by government, banks, financial institutions,
funding agencies etc.

8. Government banks and financial institutions should pay special support to the women
entrepreneurs.

9. The entrepreneurs have felt paucity of inadequate facilities, financial subsidies, inadequate sales,
poor knowledge of market, price fluctuations and poor government assistance etc.  It is assumed
that these factors need to be considered mostly by the government and funding agencies for
various purposes.

10. Finally re-frame and re-organize Entrepreneur Development Programme in the country to
encourage women entrepreneurs into business domain.
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Table 1 :  Age of the Women Entrepreneurs

Age No. of Respondents Percentage 
20-25 6 6 
26-30 14 14 
31-35 26 26 
36-40 20 20 
41-45 16 16 
46-50 14 14 
51-55 2 2 

55 & Above 2 2 
Total 100 100 

Table 2 : Religion of the women entrepreneurs

Religion No. of Respondents Percentage 
Hindu 88 88 
Muslim 2 2 
Christian 10 10 
Any other 0 0 

Total 100 100 

Table 3 : Community of Women Entrepreneurs

Community No. of Respondents Percentage 
SC 4 4 
ST 2 2 
BC 36 36 
OC 58 58 

Total 100 100 
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Table 4 : Marital Status of Women Enterpreneurs
Marital Status No. of Respondents Percentage 
Unmarried 10 10 
Married 90 90 
Divorced 0 0 
Widow 0 0 

Total 100 100 
 Table 5 : Educational background of Women Entrepreneurs

Qualification No. of Respondents Percentage 
Prematric 24 24 
Matric 40 40 
Diploma 4 4 
Degree 26 26 
P.G 6 6 

Total 100 100 
Table 6 : Reasons to start business by Women Entrepreneurs

Reasons No. of Respondents Percentage 
Scope 34 34 
Raw material 20 20 
Marketing 50 50 
Experience 70 70 
The only business available 55 55 
Others 3 3 

Table 7 : The year of Commencement of Business
Year No. of Respondents Percentage 
1996-2000 20 20 
2001-2005 8 8 
2006-2010 34 34 
2011-Onwards 38 38 

Total 100 100 
Table 8

Year No. of Respondents Percentage 
20-25 26 26 
26-30 38 38 
31-35 18 18 
36-40 12 12 
41-45 4 4 
46-50 2 2 
51-55 0 0 
Above    55  0 0 

Total 100 100 
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Table 9 : Previous Occupation

Occupation No. of Respondents Percentage 
Unemployed 24 24 
Housewife 70 70 
Daily wage earner 2 2 
White collar job 4 4 
Any other 0 0 

Total 100 100 
 Table 10 :  Women Entrepreneurs Classified by Trade

     Type of Trade No. of Respondents Percentage 
Fancy Shops 14 14 
Provision stores 18 18 
Cool drink shops 10 10 
Cloth and ready made garments 20 20 
Food processing 10 10 
Typing and zerox centres 12 12 
Beauty parlour 4 4 
Medical 4 4 
others 8 8 

Total 100 100 
 Table 11 : Occupation of Entrepreneurs' Father/Husband

          Occupation No. of Respondents Percentage 
Agriculture 0 0 
Social service 0 0 
Daily wage 18 18 
Business 78 78 
White collar job 4 4 

Total 100 100 

Table 12 : Capital Employed

             Capital No. of Respondents Percentage 
> 2,00,000 14 14 
2,00,001-4,00,000 8 8 
4,00,001-6,00,000 42 42 
6,00,001-8,00,000 12 12 
8,00,001-10,00,000 10 10 
Above 10,00,000 14 14 

Total 100 100 
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Table 13 : Source of Finance

Sources No. of Respondents Percentage 
Personal wealth 60 60 
Loans from financial institutions 4 4 
Assistance from relatives 2 2 
Family wealth 6 6 
Private finance 28 28 

Total 100 100 
 Table 14 : Return on Capital Employed by the Entrepreneur

       Rate of Return No. of Respondents Percentage 
0-5 0 0 

5 - 10 62 62 
10-15 24 24 
 15-20  6 6 
 20-25  8 8 

 25 & Above  0 0 
 Total  100 100 

 Table 15 : Motivational factors Contrubuting to start the Business

Motivational Factors No. of Respondents Percentage 
To earn more profits 52 52 
To have independent job 62 62 
Prior experience 30 30 
Motivational by the family 64 64 
Heavy demand for the product/services 6 6 

No opportunity for employment 34 34 
Absence of competition 0 0 
Incentives offered by the Government 4 4 
 

Table 16 : Monitory Factors

Monitory Factors No. of Respondents Percentage 
Income 52 52 
Security 21 21 
Interest 27 27 
Others 0 0 
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Table  16a : Non-monitory Factors

Non-monitory Factors No. of Respondents Percentage 
Status 41 41 
Recognition 53 53 
Model 26 26 
Others 0 0 
 Table 17 : Socio-personal Problems

Problems No. of Respondents Percentage 
Weak collateral position 8 8 
Family life is effected 76 76 
Overcoming the belief that woman are 
 not as serious as man 

12 12 

Lack of confidence to start business 20 20 
No support by family 14 14 
 Table 18 : Technical Problems

Problems No. of Respondents Percentage 
Poor record keeping and control 33 33 
Lack of management experience 16 16 
Inadequate availability of land,  
plots and premises 

46 46 

Non availability of agency to guide 33 33 
Inadequate facilities and equipments 52 52 
 

Table  19 : Raw Materials, Inventory and Market  Problems

Problems No. of Respondents Percentage  
Poor knowledge of market and competition 40 40  
Raw material problems 25 25  
Inventory management 9 9  
Inadequate sales promotional avenues 56 56  
General difficulties in production process 0 0  

Table  20 : Financial Problems

Financial Problems No. of Respondents Percentage 
Price fluctuations and variations in raw material 42 42 
Lack of working capital 34 34 
Non availability of loan and subsidies 25 25 
Price fluctuations of finished products 39 39 
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Table 21 : Problems of Government Assistance

 Problems No. of Respondents Percentage 
Advisory organizations become exploitative and dishonest 21 21 
Redtapism at various levels 52 52 
Lack of Government help in technical matters when needed 23 23 
Poor Government Assistance 64 64 
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Abstract
The landscape of the financial sector in India is continuously evolving, accredited to

regulatory changes being undertaken, which is leading market participant like the asset
management companies (AMCs) and distributors to restructure their strategies and adopt business
models which will yield sustainable benefits. Some of the other trends which have emerged strongly
over the past year are heavy outflows triggered by market volatility and partnering of asset
management companies with banks, to increase the strength of distribution networks. The whole
paper is divided into five sections. In the first part, we have discussed the conceptual framework
of mutual fund. In the next section, we have focused on the growth of mutual fund industry in
India. In the third section, we have analysed the trends in the mutual fund industry. Then, we have
discussed the challenges of mutual fund industry and finally, the way ahead for mutual fund
industry in India

Keywords: Mutual Funds, Growth, Challenges, Business models, Regulatory

Introduction
Mutual Fund is an investment vehicle that is made up of a pool of funds collected from many

investors for the purpose of investing in securities such as stocks, bonds, money market instruments
and similar assets. Mutual funds are operated by money managers, who invest the fund's capital and
attempt to produce capital gains and income for the fund's investors. A mutual fund's portfolio is
structured and maintained to match the investment objectives stated in its prospectus. One of the main
advantages of mutual funds is that they give small investors access to professionally managed, diversified
portfolios of equities, bonds and other securities, which would be quite difficult (if not impossible) to
create with a small amount of capital. Each shareholder participates proportionally in the gain or loss of
the fund. Mutual fund units, or shares, are issued and can typically be purchased or redeemed as
needed at the fund's current net asset value (NAV) per share, which is sometimes expressed as NAVPS.
Mutual funds as an intermediation   mechanism and products play an important role in India?s financial
sector development. Apart from pooling resources from small investors, they also provide informed
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decision making mechanism to them. Thus they contribute to not only financial sector participation,
but also financial inclusion and thereby enhance market efficiency. Additionally they contribute to
financial stability and help in enhancing market transparency

The Indian mutual fund industry has been one of the fastest growing and most competitive
segments of the financial sector. Its net inflow has been highest since 2007-08 and the assets under
management are at an all-time high. This growth  may be contributed both  to a positive outlook  as well
as well-timed and paced  initiatives  by  SEBI to  re-energise  the  mutual fund industry  from time to time.
The year  2014-15 saw the  introduction of the  concept  of seed capital, increase   in   cash   transaction
limits   for  investors and increase in minimum  net worth for asset management companies  (AMCs) to
launch  and manage   new  schemes  as  some  of  the  regulatory reforms undertaken by SEBI

Growth in global AUM
AUM of world-wide mutual funds and exchange-traded funds [ETF] stood at $33.4 trillion at

year-end 2014, with more than 80% of the assets held across USA and Europe. Mature markets of
USA and Europe have demonstrated lower CAGR for the 5-year period starting from the beginning of
this decade. Higher growth in India represents the latent potential of the Indian market which can be
tapped to improve the penetration of the mutual fund industry in India.While the average AUM to GDP
ratio stands at 7% for India and is considerably lower than the global figure, there is a wide variation
across the different districts of India. A SEBI study (2013) reveals that key districts with high volume
of fund  collection  have  a  figure  of  around  30%,  comparable  to  the  global  estimate.  However,
other districts have figures as low as 2%, highlighting the geographic concentration in the domestic
AUM build-up.

2. Review of Literature
The review of some of the literature related to the performance of mutual fund is shown below.

Panigrahi (1996) studied  the  growth  of  the  mutual  fund  industry  from  1991-92  to  1994-
95. Mutual  fundcollections as a proportion of aggregate bank deposits constantly rose from am eager
8.78 per cent in 1991-92  to  15.91 per  cent  in  1994-95.  Expenses  as  a  portion  of  income
generated  also  increased  from  2.27  per cent to 4.25 per cent during the period of study

Syama  Sunder (1998) conducted  a  survey  to  get  an  insight  into  mutual  fund  operations
of  private  institutions with special reference to Kothari Pioneer. He found that the awareness about
mutual fund as an investment option was poor in small cities.  Open-ended schemes were preferred by
investors and age and income played   a   vital   role   in   selecting   the   fund   schemes.   Also   brand
image   and   return   were   the   prime considerations for the mutual fund investors.

Gupta (2001) in  his  study  examined  the  growth  and  development  of  the  mutual  fund
industry  in  India  during the period 1987 to September 1999. The study revealed that mutual fund
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industry witnessed major growth in terms of investible funds, number of mutual fund schemes,
investor base and range of products offered to the investors.

Mehru (2004) in  his  study  analyzed  the  problems  of  mutual  funds  in  India.  The  study
highlighted  several problems such as lack of awareness among investors, poor after sale services,
non-disclosure of portfolio by mutual  funds,  inter -scheme  transfer  of  funds  and  lack  of
professional  fund  managers.  The  study  point  out that  mutual  fund  were  wrongly  promoted  as
an  alternative  to  equity  investing  and  created  very  high expectations in the minds of the investors.

Ramamurthy  and  Reddy (2005) conducted  a  study  to  analyze  recent  trends  in  Indian
mutual  fund  industry. They  concluded  that  major  benefits  delivered  to  small  investors  by  mutual
funds  are  professional management,    diversification    of    investment;    return    potential,   expedient
administration,    liquidity, transparency, affordability, flexibility, wide choice and appropriate regulation.

Viramgami (2009) in  his  study  of  resources  mobilization  by  Indian  mutual  fund  industry
concluded  that Income  schemes,  Liquid/MM  schemes,  Growth  schemes  showed  growth  between
March  2000  to  March 2007. In terms of resources mobilization, liquid/money market, Growth, ELSS
and Income funds emerged as  the  most  popular  schemes  among  investors  and  these  three
accounted  for  more  than  70  per  cent  of  the resources.  Among various sectors operating in mutual
fund industry, private sector mutual funds were the most prominent players in the industry.

Singh  and  Chander (2000) in  their  study  showed  that  income/debt  schemes  outnumbered
the  growth  and balanced  schemes.  Further  the  number  of  open-ended  schemes  was  more  than
close-ended  schemes.  The study also found that performance was independent of corpus size and
the performance of debt funds was better than equity funds.

Turan and Bodla (2001) in their study examined the  growth of both public and private  sector
mutual  funds in India  in  terms  of  resource  mobilization,  promotion  of  various  schemes  and  their
investment  pattern  for  a period  1995  to  1998.  The  study  showed  that  a  large  majority  of  both
listed  and  open-ended  schemes incurred losses due to the defensive investment strategies adopted by
the fund managers.

Agarwal (2011) analysed the Indian Mutual Fund Industry and point out that there has been
incredible growth in  the  mutual  fund  industry  in  India,  attracting  large  investments  from
domestic  and  foreign  investors. Tremendous  increase  in  number  of  AMCs  providing ample  of
opportunity  to  the  investors  in  the  form  of safety, hedging, arbitrage, limitedrisk with better returns
than any other long-term securities has resulted in attracting more investors towards mutual fund
investments.

Gupta (2011) in her paper revealed that low customer awareness levels and financial literacy
posed the biggest challenge in channelizing household savings into mutual funds. Further, fund house
showed limited focus on increasing retail penetration.
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3. Objectives of the study
1. To assess the trends in mutual fund industry in India

2. To study Challenges for Mutual Fund Industry

Growth of Mutual Fund Industry
The mutual fund industry in India started in 1963 with the formation of Unit Trust of India, at

the initiative of the Government of India and Reserve Bank. Unit Trust of India (UTI) was established
on 1963 by an Act of Parliament. It was set up by the Reserve Bank of India and functioned under the
Regulatory and administrative control of the Reserve Bank of India. In 1978 UTI was de-linked from
the RBI and the Industrial Development Bank of India (IDBI) took over the regulatory and administrative
control iplace of RBI. The first scheme launched by UTI was Unit Scheme 1964. At the end of 1988
UTI had Rs.6,700 crores of assets under management.

The year 1987 marked the entry of non- UTI, public sector mutual funds set up by public
sector banks and Life Insurance Corporation of India (LIC) and General Insurance Corporation of
India (GIC). SBI Mutual Fund was the first non - UTI Mutual Fund established in June 1987 followed
by Canbank Mutual Fund (Dec 87), Punjab National Bank Mutual Fund (Aug 89), Indian Bank Mutual
Fund (Nov 89), Bank of India (Jun 90), Bank of Baroda Mutual Fund (Oct 92). LIC established its
mutual fund in June 1989 while GIC had set up its mutual fund in December 1990.At the end of 1993,
the mutual fund industry had assets under management of Rs.47,004 crores. With the entry of private
sector funds in 1993, a new era started in the Indian mutual fund industry, giving the Indian investors
a wider choice of fund families. Also, 1993 was the year in which the first Mutual Fund Regulations
came into being, under which all mutual funds, except UTI were to be registered and governed. The
erstwhile Kothari Pioneer (now merged with Franklin Templeton) was the first private sector mutual
fund registered in July 1993.The 1993 SEBI (Mutual Fund) Regulations were substituted by a more
comprehensive and revised Mutual Fund Regulations in 1996. The industry now functions under the
SEBI (Mutual Fund) Regulations 1996The number of mutual fund houses went on increasing, with
many foreign mutual funds setting up funds in India and also the industry has witnessed several
mergers and acquisitions. As at the end of January 2003, there were 33 mutual funds with total assets
of Rs. 1,21,805 crores. The Unit Trust of India with Rs.44,541 crores of assets under management
was way ahead of other mutual funds. Indian mutual fund industry has grown at a Compounded
Annual Growth Rate(CAGR) of 15 per cent from FY07 to FY13, the growth performance in the
recent years have been rather subdued. However, Assets under Management (AUM) as a per cent of
GDP for India is about 5 to 6 per cent, significantly lower than some other emerging economies, for
example, 40 percent for Brazil and around 33 per cent for South Africa . This indicates significant
headroom for growth. However, the industry growth will continue to be characterized by external
factors such as volatility and performance of the capital markets, and macro-economic drivers such
as GDP growth, inflation and interest rates. The Indian mutual fund industry has shown relatively slow
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growth in the period FY 10-13 growing at a CAGR of approximately 3.2 per cent. Average (AUM)
stood at INR 8,140 billion as of September 2013. However, AUM increased to INR 8,800 billion as of
December 2013.Lackluster stock market performance, rising inflation and anticipation of a rise in
interest rates has led to a tapering of growth in the Indian mutual fund industry in the recent years. In
comparison to global markets, India?s AUM penetration as a per cent of GDP is between 5-6 per cent
while it is around 77 per cent for the U.S., 40 per cent for Brazil and 31 per cent for South Africa.
Despite the relatively low penetration of mutual funds in India, the market is highly concentrated.
Though, there are44 AMCs operating in the sector, approximately 80 per cent of the AUM is concentrated
with 8 of the leading players in the market. There have been recent instances of consolidation in the
market and market concentration is expected to remain in the near-term

Table 1: Resource mobilisation by mutual funds (in ̀ ` crore)

Year Gross Mobilisation Redemption Net Inflow Assets at the end of period 
2013-14 97,68,100 97,14,318 53,782 8,25,240 
2014-15 1,10,86,259 1,09,82,971 1,03,287 10,82,757 

In 2014-15, mutual funds showed encouraging growth in terms   of  net  resource    mobilisation.
The  gross  mobilisation  of  resources  by  all  mutual funds during 2014-15  was  1,10,86,259 crore
compared  to 97,68,100 crore during  the previous year showing  an increase of 13.5   percent over the
previous year. Correspondingly, redemption increased by 13.1 percent  to 1,09,82,971 crore in 2014-
15 from 97,14,318 crore in 2013-14. The net resources mobilised by all the mutual funds in 2014-15
was `` 1,03,287 crore compared to net mobilisation of `` 53,782 crore in 2013-14, showing a rise of
92.0 percent. The  cumulative  net assets of all mutual funds as on March 31, 2015 was 10,82,757
crore as against `` 8,25,240 crore on March 31, 2014, representing  an increase of 31.2 percent.

Table 2: Sector-wise Resource Mobilisation

Month/ 
Year 

Private  Sector MFs Public Sector MFs Grand  
Total Open- 

ended 
Close- 
ended 

Interval Total Open- 
ended 

Close- 
ended 

Interval Total 

1 2 3 4 5 6 7 8 9 10 
Mobilisation of Funds 
2013-14 79,12,853  1,21,634 14,909 80,49,397 16,94,672  22,733 1,296  17,18,703 97,68,100 
2014-15 90,97,753  43,785 2,423 91,43,962 19,28,467  13,760 69  19,42,297 1,10,86,260 
Repurchases/Redemption 
2013-14 79,19,832  70,564 10,161 80,00,559 16,98,146  14,061 1,550  17,13,758 97,14,318 
2014-15 89,46,880  87,004 6,378 90,40,262 19,24,059  18,071 579  19,42,710 1,09,82,972 
NetInflow/OutflowofFunds 
2013-14 -6,979 51,069 4,748 48,838  -3,474 8,672 -254  4,943 53,782 
2014-15 1,50,874 (43,219) (3,955) 1,03,700 4,408  (4,310) (510) -412 1,03,288 
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Table :Sector-wise Resource Mobilisation by Mutual  Funds (in crore)

Schemes Gross 
Funds 

M obilised  
(in  ̀crore) 

Repurchase/ 
Redemption 
(in`crore) 

Net Inflow/ 
Outflow of 
Funds (in 
`crore)  

Assets Under 
Management 

son Mar31, 
2015 

(in `crore)  

Percentage 
Variation 

over March 
31,2014 

1 2 3 4 5 6 
A. Income/Debt Oriented Schemes      

i) Liquid/Money Market 
ii) Gilt 
iii) Debt 
       (other than assured returns) 

iv) Infra structure development 

1,04,05,265 
13,133 

4,93,503 
188 

1,03,95,484 
5,421 

4,88,627 
- 

9,781 
7,711 
4,876 

188 

1,62 ,562 
14 ,614 

5,15 ,772 
1 ,179 

22.0 
139.0 
12.0 
34.1 

1,09,12,088 1,08,89,53
2 

22,556 6,94,128 15.5 
B. Growth/Equity Oriented 
Schemes      

i)  ELSS 
ii) Others  
Sub-total ( i + ii) 

8,343 
1,39,829 

5,43
4 

71,70

2,908 
68,121 

39,470 
3,05 ,669 

54.5 
84.6 

1,48,171 77,14
2 

71,030 3,45,139 80.6 
C. Balanced Schemes      

Balanced schemes 15,417 5,59
 

9,826 26,368 57.0 
D. Exchange Traded Fund      

i)  Go ld ETF 
ii) Other ETFs 
Sub-total ( i +ii) 

118.27 
9,856 

1,59
3 
7,60

-1,475 
2,251 

6,655  
8,060  

-23.3 
78.0 

9,974 9,19
8 

776 14,715 11.4 
E. Fund of  Funds Investing Overseas      

Fund of Funds investing overseas 609 1,509.0
0 

-899.9 2,408 -24.5 
TOTA L (A+B+C+D+E) 1,10,86,259 1,09,82,97

2 
1,03,288 10,82,757 31.2 

Private  sector  mutual funds  retained  the dominant place in the mutual fund industry  in 2014-
15,  similar to last year with  82.5  percent  share  in gross  resource   mobilisation   and  100.4  percent
in net  resource  mobilisation.  The corresponding   share of UTI mutual funds and other public sector
mutual funds was 10.2 and 7.4 percent respectively in gross resource   mobilisation. While other
public   sector mutual funds contributed 0.8 percent to the net resource mobilisation, the UTI mutual
funds had net redemption of 1.2 percent. In  absolute  terms,  gross  resource  mobilisation by   private
sector   mutual   funds   rose by 13.6 percent   to 91,43,962 crore in   2014-15 from  80,49,397 crore
in 2013-14. Net resource mobilisation by private sector mutual funds more than doubled to
` 1, 03,700 crore in 2014-15 compared to ` 48,838 crore in 2013-14. Net  resources raised  by other
public  sector  mutual funds were much  lesser at  ` 865  crore  in 2014-15 representing  a decline of
80.9 percent.
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Table 3: Scheme-wise resource mobilisation by mutual funds and AUM

Schemes Open-
ended 

Close-
ended 

Interv
al 

Total 
A. Incom e/DebtOrientedSchemes 

i)  Liquid/MoneyMarketii) Gilt 
iii)Debt(otherthanassuredreturns) 

 
iv)Debt(assuredreturns) 

 

v) InfrastructureD evelopment 
 

Sub-total( i+ii+iii)  

52(53) 
 

45(44) 
 

267(259) 
 

0(0) 
 

0  

0(0) 

0(0) 

906(753) 

0(0) 

4(4) 

0(0)

0(0)

72(65) 

0(0)

0 

52(53) 

45(44) 

1,245(1,077) 

0(0) 

4(4) 
364(356) 910(757) 72(65) 1,346(1,178)

B. Grow th/EquityOrientedSchemes 
i)  ELSS 

 

ii) Others 
 

Sub-total( i+ii) 

39(38) 
 

303(287) 
16(14)

76(24)

0(0)

0(0)

55(52)

379(311)

342(325) 92(38) 0(0 ) 434(363)

C. BalancedSchemes 
Balancedschemes 25

(2
0(1) 0(0) 25(30)

D. ExchangeTradedFund 
i)  Gold ETF 

 

ii) OtherETFs 
 

Sub-total( i+ii) 

14(14) 
 

34(26) 
0(0) 

0(0) 
0(0)

0(0)

14(14)

34(26)

48(40) 0(0)  0(0) 48(40)

E. FundofFundsInvesting Overseas 
FundofFundsinvestingoverseas 31(27) 0(0) 0(0) 31(27)

TO TA L(A+B+C+D+E) 810(777) 1,002(796) 72(65) 1,884(1,638)
 A scheme-wise pattern reveals that net inflows were positive for all the scheme categories

except the fund of funds investing overseas schemes. Growth/ equity oriented schemes registered the
highest net inflows amounting to 71,030 crore followed by income/debt oriented schemes at 22,556
crore in 2014-15. Other schemes under  growth/equity oriented  schemes registered  an  inflow of
68,121 crore followed by balanced  schemes at 9,826 crore and  liquid/money  market schemes  at
9,781 crore.

AUM was the highest  for income/debt  oriented schemes   at   6,94,128 crore   with   a  growth
of 15.5  percent  while AUM for growth/equity oriented schemes  increased  by  80.6   percent  to
3,45,139 crore. AUM of gilt schemes in 2014-15 increased  by 139  percent,  followed by a  rise of
84.6  percent  in 'others' schemes  of growth/equity oriented  schemes and  a 78.0  percent  increase
in 'other' ETF schemes. Except the fund of funds investing overseas schemes and gold ETFs, all the
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schemes registered an increase in AUM over the previous year.  The highest decline in AUM was
registered for fund of funds investing overseas schemes at 24.5 percent

Table 4: Number of schemes by investment objective

Schemes Open-ended Close-
ended

Interval Total 

A. Income/DebtOrientedSchemes 
i)  Liquid/MoneyMarketii) Gilt 

iii)Debt(otherthanassuredreturns) 
 

iv)Debt(assuredreturns) 
 

v) InfrastructureDevelopment 
 

Sub-total(i+ii+iii) 

52(53) 
 

45(44) 
 

267(259) 
 

0(0) 
 

0 

0(0) 
 

0(0) 
 

906(753) 
 

0(0) 
 

4(4) 

0(0) 
 

0(0) 
 

72(65) 
 

0(0) 
 

0 

52(53) 
 

45(44) 
 

1,245(1,077) 
 

0(0) 
 

4(4) 

364(3
56)

9
1

72(65) 1,346(1,178
)B. Growth/EquityOrientedSchemes 

i)  ELSS 
 

ii) Others 
 

Sub-total(i+ii) 

39(3
8) 

 

0(0) 
 

0(0) 

55(52)
 

379(311
342(3
25)

0(0) 434(363
)C. BalancedSchemes 

Balancedschemes 25(2
9) 

0(1) 0(0) 25(30)

D. Excha ngeTradedFund 

i)  GoldETF 
 

ii) OtherETFs 
 

Sub-total(i+ii) 

14(1
4) 

 

0(0) 
 

0(0) 

0(0) 
 

0(0) 

14(14)
 

34(26)

48(4
0)

0(0) 0(0) 48(40)

E. FundofFundsInvestingOverseas 
FundofFundsinvestingoverseas 31(2 0(0) 0(0) 31(27)

TOTAL(A +B+C +D+E)  810(7
77) 

1,
00

72(65) 1,884(1,638
)  As  on  March 31, 2015,  there were 1,884 mutual fund schemes  of which  1,346 were income/

debt oriented schemes, 434 were growth/equity oriented schemes and 25 were balanced   schemes.
There were 48 ETFs, of which 14 were gold ETFs and 34 were other ETFs. Also, there were 31
schemes operating as fund of funds which invested in overseas securities. In terms of the investment
objective, there were 810 open-ended schemes and 1,002 close-ended schemes as on March 31, 2015
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Table 5: Trends in transactions on stock exchanges by mutual funds

Year Equity Debt  Total 
Gross  

P urchase 
Gross Net Gross Gross Net 

P urchase/ 
Sales 

Gross Gross Net 
P urchase 

/Sales 
Sales P urchase/ 

Sales 
P urchase Sales Purchase Sales 

1  2  3 4  5 6 7 8 9  10 
2013-14 1 ,12,13 1,33 ,35 - 15,38,08 9,94,84 5,43,24 16,50 ,21 11,28,19 5,22 ,023 
2014-15 2 ,31,40 1,90 ,68 40,72 17,17,15 11,30,13 5,87,01 19,48 ,56 13,20,82 6,27 ,741 

 
Over the past years, mutual fund investments in equity had been outweighed   by investments

in debt. During 2014-15, combined  net investments  by mutual funds  in  debt  and  equity  were
6,27,741 crore as compared  to 5,22,023 crore in 2013-14, accounting for  an  increase  of  20.3
percent .  Net investments  by mutual funds in the equity segment   were 40,722 crore,   whereas   their
net investments   in  the  debt  segment  were 5,87,018 crore  during  the  same  period. After five
consecutive years, 2014-15 had positive flows by mutual funds in the equity segment. Net investments
were the highest in March 2015 (81,240 crore) followed by August 2014 (78,852 crore).  Net investments
of mutual funds in the debt and equity segment were positive for all the months during the year except
for April 2014 in the equity segment.

4. Challenges for Mutual Fund Industry
1) Lack of Financial Education and Awareness: Financial literacy is the one of the most fundamental

factor impeding the growth of penetration of any financial product in the smaller cities and
towns. Investors need to be made aware of their financial goals and the means to achieve the
same.SEBI is making efforts for the investor awareness campaign.

2) Limited Distribution Network: The second critical issue for fund houses to distribute their
products in smaller cities is the availability of quality distribution infrastructure. Fund houses
need infrastructure like branched, adequate number of relationship managers and sales service
staff in these locations to be able to increase their sales volume coming from these geographies.

3) Distribution cost: Cost of establishing A Distribution network in B-15 cities is quite high. It is
the cost per transaction or the low sales volume that makes the pursuit economically unviable or
at least challenging

4) Cultural Bias: Cultural Bias towards physical assets, as of FY13, 46 percent of total individual
wealth in India is invested in physical assets. Although, in the past few decades, the investors
have increasingly relied on financial assets to invest their savings, the contribution of MFs in the
asset portfolio is very low

The way forward

The Mutual fund industry needs to have an "outside-in? perspective as compared to "inside-out?
perspective. Understanding investors? needs should be followed by a product channel alignment.
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Increasing financial literacy will be the key to unlock the doors to B-15 and also to remove the
perception that equates mutual fund to only equity. Investor awareness campaigns should be conducted
to increase the AUM in smaller cities which would help industry to progress in a holistic manner.
Knowledge about mutual fund industry should be included in educational curriculum. Fund houses
may need to find and partner with the right distributor to make the products available to investors in
smaller cities. Therefore, Banks and IFAs could play a pivotal role in reaching the investor base.  Also,
distributors should  be  incentivized  enough  to  ensure  that  they  project mutual  funds  as  a  long-
term investment for fulfilling financial goals. For future growth, tax could act as an enabler as tax
benefits can be a pull factor for investors. For example, fund of funds does not get the required tax
benefit from the government. May be, government could look at such funds and few offshore funds
from India for tax benefits.

Technology can act as a key enabler and help the fund houses reach investors at a low cost and
more efficient manner. AMCs need to make the relevant investments in technology to help reach
investors to help ensure transactions on the channels of their choice

5. Conclusion
The road ahead for the mutual fund industry will be paved by the performance of the capital

markets. But, more importantly, it remains to be seen, how fund houses adapt themselves to changes
in regulations, Thereby shaping growth for the future. A continuously evolving regulatory framework
makes it mandatory for the industry to elicit a clear growth path, making it easier to assess obstacles
and tide over them with time.
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Abstract
The study is an attempt to view Public Private Partnership model from a new dimension of

"Privatisation". The features of Public Private Partnership differ from project to project. However,
the basic concept of Public Private Partnership signifies private involvement in providing public
services which is the fundamental principle of "Privatisation" as well. The difference between the
two lies in the degree of private involvement in the project. Therefore the usage of the two terms
can be viewed as a language game. The paper tries to bring out the similarities and differences
between the two terms by concentrating on the Mangalore city Corporation case of PPP in
installation and maintenance of street lights and Privatisation of water. The reaction of the
public to the above two cases is examined to understand the mental blockage involved in the
usage of the terms "Public Private Partnership" and "Privatisation".

Keywords: degree of involvement, differences, language game, similarities, street lights.

Introduction
India has adopted mixed economic system. Economic system is the framework chosen by a

country to run its economy. There are three economic system followed globally- Capitalist, Socialist
and Mixed economic system. In a capitalist economy production and distribution of goods and services
is largely owned by the private player and the government does not interfere in economic activities. On
the other hand, in a socialist economy production and distribution of goods and services are largely
owned by the government and very few economic activities are carried out by the private enterprises.
India has adopted the mixed economy system which is a combination of capitalist and socialist system,
with the intention of getting the advantages of both and avoiding their disadvantages.

In India, the public sector is guided by the welfare motive and is directed by the government at
all points whereas; the private sector is guided by the profit motive and subject to only regulation by
the government. The major task of the public sector lies in the area of development and maintenance
of infrastructure and public utilities. But, today, in executing these tasks the public agencies are turning
towards private assistance. Private assistance is often looked for in the name of "Public Private
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Partnership" or popularly called as "PPP". The theory behind this model is that private enterprises
operate far more efficiently and offer better services compared to the public agencies. But, one must
understand that the bottom line of "Public Private Partnership" remains the same as "Privatisation".

Literature Review
Much research has been done on the concept of Public Private Partnership. California Debt &

Investment Advisory Commission in its Issue Brief- Privatisation& Public Private Partnership- A
Comparative Analysis says that "There are advantages and disadvantages to using both Privatisation
and Public Private Partnership in the delivery of public services and projects. Local agencies should
carefully consider these factors in the light of their particular project needs and resources. While
neither Privatisation nor Public Private Partnership is likely to fully replace conventional financing,
when used judiciously, they can be useful financing option for public agencies to consider."
(treasurer.ca.gov, n.d.)

As per the public auditing guidelines, 2009, issued by Comptroller & Auditor General of India,
"The main difference between Public Private Partnership and Privatisation is that in the former there is
no permanent transfer of ownership of the assets to the private partner and moreover, the public
sector agency remains accountable for providing servicesof the required quality. Thus, the responsibility
and accountability to deliver the goods and services efficiently remains with the public sector, which
is not diluted because of the Public Private Partnership arrangement. On the other hand, not only
ownership is transferred to the private sector, but the accountability is also shiftedtotally to the purchaser,
though the government may set standards and retail price/ quality control by establishing appropriate
regulatory mechanism, as per the relevant legislation."  (India, 2009)

Savas in his book Privatisation and Public Private Partnership opined that "Privatisation" and
"Contracting out" are terms that generate opposition quickly and the expression such as "Alternative
Delivery System" or "Public Private Partnership" is more acceptable. (Savas, 2000)

"The emphasis in many cases has shifted from outright Privatisation to partial sales, and to
outsourcing government operations to private contractors in the form of public private sector partnerships.
Outsourcing has so far generated less controversy than Privatisation" (Simon, 1997)

Public Private Partnership
PPP is a partnership between a statutory entity and private company wherein the private company

provides a public service and assumes substantial technical, financial and operational risk in the project.
For this, a special commercial venture called "Special Purpose Vehicle" (SPV) is formed to execute the
agreement. SPV is unique for each project and it is the SPV that sign the contract with the government
and sub-contractors for the execution of the project.

PPP'S have gained interest globally. This model is being used throughout the world for setting
up and maintaining power stations, schools, hospitals, waste management and a host of other such
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facilities.This model has been claimed to be the best form to extract the advantages of both the
sectors.

Three diverse stages of PPP are seen across the globe.BRIC nations and few other Emerging
Market Economies are at Stage I of the PPP maturity curve in the global economy. In this stage, the
countries establish policies and legislative framework along with institutions to set up and guide the
implementation of projects. It is important to note that many regions of US still come under Stage I of
the curve.  Nations that come under stage II establish dedicated PPP units in agencies and begin
developing new hybrid delivery models. In this stage PPP models gain depth and its use is expanded to
multiple projects and sectors. Australia and UK has reached Stage III of the market maturity curve.
These countries use more sophisticated risk models to develop advance infrastructure market.

Public Private Partnership in India

Evolution of PPP
Phase I:(19th& early 20th century)

Few notable PPP's could be found as early as 19th century:

• The great Indian Peninsular Railway company (1853)

• The Bombay Tramway Company's tramway services in Mumbai

• PPP model were there in power generation and distribution in Mumbai and Kolkata in the early
20th century

Phase II: (1991-2006)
• 86 PPP project worth INR 340 billion were awarded till 2004 (World Bank study of 13 states 2005)

• Most of the projects were in bridges and roads sector

• Large scale private financing has been limited to Vishakhapatnam and Tirupur

Phase III: (After 2006)
• Increasing acceptance of PPP models due to favorable policy reforms and innovative PPP

structures.

• Growth in PPP from450 projects costing INR2, 242 billion in November 2009 to 758 PPP
projects costing INR 3,833 billion in July 2011. (RBI, n.d.)

Privatisation
After independence, India faced the challenge of how to run the economy? Jawaharlal Nehru,

the first Prime Minister of India was of the belief that capital Intensive industry should be operated and
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managed by the state whereas economic infrastructure should be handed over to the private sector. With
this thought, an enormous private sector existed but side by side while public sector had a major role to
play. Later when Rajiv Gandhi became the Prime Minister, the World Bank and IMF was pressuring the
government to liberalize the Indian economy. After the assassination of Rajiv Gandhi P.V.Narasimha Rao
who succeeded Rajiv Gandhi as Prime Minister took the bold step to reform and revitalize the Indian
Economy by executing the Privatisation plan through its liberalization policy during July, 1991

Privatisation indicates a shift of public services from a public agency to private enterprises. It is
carried out for any one or more of the following reasons:

1. Enhance Efficiency : The private enterprises works towards the achievement of profit motive.
Therefore they strive hard to enhance productivity so as to lower costs and increase profits.

2. Autonomy : With Privatisation, an enterprise enjoys greater autonomy as it is isolated from
bureaucratic and political interferences.

3. Generate resources : Public sector in India is often responsible for budgetary deficits. In such
situation, Privatisation is the best way to reduce the deficit.

Today water, electricity, gas, healthcare, education, transport, waste management, government
administration to an extent has been opened to private players. Privatisation came as a "Reform Package"
to curb unethical activities of corrupt officials and politicians. (ijaser, n.d.)

Privatisation and Public Private Partnership- A Case Study of Mangalore City
Corporation

Prior to 2008, the Mangalore city public grumbled about non-functional street lights and delay
in attending them. The quality of maintenance of street lights by the authorities was being questioned.
The entire city's street light comprising of 60 wards was operated and maintained by one contractor.
The contractor's performance was unsatisfactory. As a result Mangalore City Corporation (MCC)
initiated a bold step of splitting 60 wards into 4 zones and invited tenders from private entities for their
operation and maintenance of street lights under the umbrella name "Public Private Partnership". The
tender announcement mentioned on the further extension of annual contract by one or two years in
case of satisfactory execution of contract. The idea behind this was that in the presence of competition,
better service can be expected.

• The zone one comprises of Surathkal west and east, Katipalla east and north, Idya east and
west, KatipallaKrishnapura, Hosabettu, Kulai, Baikampady, PanamburBengre, Panjimogaru,
Kunjathabail north and south, and Bengre wards.

• BangraKulur, Derebail north, east, south and west wards, south-west Derebail, Boloor,
Mannagudda, Kambla, Kodiyalbail, Bejai, Kadri north and south wards, Shivabagh and Bendoor
wards come under the zone two.
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• The zone three comprises of Phalnir, Court, Central Market, Dongarakeri, Kudroli, Bunder,
Port, Cantonment, Milagris, Kankanady-Valancia, Attavar, Mangaladevi, Hoige Bazar, Bolar and
Jeppu wards.

• The rest of the wards, Marakada, Kavoor, Pachchanady, Thiruvail, Padavu west, KadriPadavu,
Padavu central and east, Maroli, Kankanady, Alape south and north, Kannur, Bajal and
Jeppinamogaru are under zone four.

The city statistics of street lights of Mangalore city is for three years as below

Table 1 : Street Light Statistics

Year 2014-15 2013-2014 2012-2013 
Tube Light 51113 48841 45591 

Sodium Vapor Lamps 10630 9182 6316 
High Mast Lights 370 663 1959 
Mercury Vapor Lamps -  -  2616 
CFL 140 -  -  
Metal Helaide 2536  - -  
Led (72 Watts) 788  -  - 

(Mangalore city Corporation, n.d.)

The decision of Mangalore City Corporation to invite private involvement in maaintaining the
street lights has led to the following-

• Nullifying the existence of Mercury vapour lamps and replacing it with sodium vapour lamps
that is more efficient, pleasant, uses less power than mercury lights and facilitates better visibility
through fog.

• Introduction of CFL lights that involves lower energy consumption

• Installation of MetalHeliade Lamps (MH Lamps) and LED which provides good quality white
light and good efficiency.

• Timely on and off of street lights

• Better redress of complaints by the way of providing public helpline system

• Rectification of complaints within 48 hours

At present, the credit for the efficient and effective maintenance of street lights in Mangalore
city is given to the concept of "PPP". From the initial stage the term "PPP" was accepted and did not
face any resistance from the public.
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Subsequently, consider the example of proposal to "Privatize" water supply in Mangalore

Find below the present water supply details of Mangalore city

Table 2 : Water Supply Statistics (2014-15)

Water Connection Details Number of 
Connections 

Demand for water (per day 
in million litres) 

Residential 72748 73 
Other than household 4452 15 
Building construction 1275 6 
Multi store building  805 10 
Commercial 844 18 
Public taps, free water supply 5300 13 
 

(Mangalore city Corporation, n.d.)

During the mid-2012 the Mangalore City Corporation proposed to invite private entities to "Operate
& Maintain" water supply in the city. The guidelines of the proposal were as follows:

i. Operator will create a "Special Purpose Vehicle" for "Operation &Maintenance" of water supply
in MCC.

ii. All the revenues earned from water tariff will be deposited in the Escrow Account

iii. Payment to the operator will be partly fixed and partly linked to performance parameters which
will include but not limited to the following

a) To demonstrate continuous (24*7) pressured water supply to every customer

b) Metering of all property connections and Public Stand Posts

c) 100% of customer meters must be read and billed every month

d) Maintenance of computerized records of reading

e) System connection requests must be fulfilled within 7 days

f) Reduction of the losses as per prescribed standards

g) Leaks appearing at the surface must be repaired within 24 hours of notification/ observance

h) Establishment and operation of customer service centers on a 24 hour basis

i) All customer complaints to be responded to within 24 hours and redressed within 7 days
of such complaint

j) Collection efficiency of 80 is to be achieved subject to disconnection procedure indicated
in metering policy.
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iv. A predetermined procedure for replacement of assets as per asset replacement plan will be
included. Investment towards such replacement will be provided by MCC and are to be procured
as per the Karnataka Transparency in Public Procurement Act (KTPP) by operator

v. Dispute resolution mechanism to be put in place.

This proposal was opposed by a large number of activists and local community. It was opposed
on the ground that if the water services are commercialized, those who can pay higher rates will be first
served, depriving the economically and socially marginalized sections of the society. They set up a fight
for the right to water by marching from Mangalore to Sarapady dam.  Besides, the Citizen's Forum for
Mangalore Development (CFMD) decided to initiate a number of awareness programs against the Proposal.
However, the activists and citizens were obstinate and declined to understand that the proposal was just
for O&M of water supply through the creation of Special Purpose Vehicle (SPV) and not complete
Privatisation of water services. Thus, this opposition forced the State Ministry for urban development to
declare that there would be no "Privatisation" of water supply in Mangalore City.Subsequently, the central
government said there was no proposal for Privatisation of water resources, but would encourage PPP
model for effective utilization of scarce natural resources. The then water resources minister, Mr. Pawan
Kumar Bansal, said in the Rajya Sabha during the question hour "Privatisation is not being done and it
cannot be done. The river cannot be given to private party." Further, he added PPP mode of distribution
is being effectively used in several parts of the country, including Salt Lake (Kolkata), Mysore, Hubli,
Latur, Haldia and Kolapur. (indiaenvironmentalportal, 2012).

It is important to note that the principle underlying "PPP" and "Privatisation" is similar i.e.
delivery of public services by private sector. The only difference lies in the degree of private involvement
in the project. The figure below demonstrates the various degree of Private involvement in any project.

Figure (1): Degree of Private Involvement in the Project
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 The involvement of private sector in offering public utility services makes the concept of
Public Private Partnership indisputably and confusingly similar to Privatisation. But, one must understand
"Privatisation" is the last level that involves complete shifting of functions and responsibilities from the
government to the private hands. Besides this, there are various others levels under the umbrella name
"Public Private Partnership" that involves private involvement at varied degrees in serving the public as
displayed in the figure above.

While the terms "Privatisation" and "Public Private Partnership" are often used broadly and
interchangeably, there exists three key differences between them.

Table 3 : Public Private Partnership VS. Privatisation

Basis Public Private Partnership Privatisation 
Ownership Ownership is retained with the 

public agency, only its operation and 
management is moved to the hands 
of private sector 

Ownership and responsibility for the 
service completely passes on to the 
private sector 

Structure Structure of agreement is determined 
by the scale of private participation 

Public agency’s involvement is 
almost nil except as a regulator 

Risk Risk is shared  Risk is borne solely by the private 
sector 

Conclusion
In developing country like India, Public service is seen as inadequate. The major reason behind

this is "Corruption", due to which the funds set aside for public service do not find its way to the
intended use. Thus, Private companies play a major role in providing these public services.

Private assistance is often looked for either by the mode of "Privatisation" or "Public Private
Partnership" But, because people have been burned badly by Privatisation deals, the term is often
avoided. Instead we will hear the term "Public Private Partnership". In other words, the usage of the
two terms can be viewed as a language game. The psychology of the mankind is such that the term
"PPP" is encouraged while "Privatisation" attracts opposition and criticism. But the bottom line remains
the same. Who controls what asset or service and who profits from it?
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Abstract
In this paper we tried to evaluate the performance of HDFC open-ended equity schemes

with growth option. The period of the study spans from 1st April 2006 till 31st March 2015.To
evaluate the performance of the selected mutual fund schemes, monthly returns are compared
with Benchmark (BSE SENSEX) returns. Further, statistical tools like average, standard deviation,
beta, coefficient of determination and the risk adjusted performance measures suggested by
Sharpe (1966),Treynor (1965) and Jenson (1968) were employed to evaluate the performance for
the selected period.

Keywords: Sensex, Beta, Equity schemes, Sharpe, Treynor, Jenson, Open ended schemes.

Introduction
In any country, development of capital market is an important pre-requisite for industrial

development and business growth which would thereby contribute to economic development. Past
several decades have noticed a phenomenal growth in savings and channelisation  of these savings as
capital for business and industry. As we all know that household savings play an important role in
domestic capital formation but only a small part of the household savings in India is channelized to the
capital market. Attracting more household savings to the capital market requires efficient intermediation.
Mutual funds have emerged as one of the important class of financial intermediaries which cater to the
needs of retail investors. Mutual funds have become an important vehicle for mobilization of savings
particularly from the household sector.

Review of Literature
Despite the existing of a mutual fund industry for over four and half decades in India, there have

been only a few studies, which examined the performance of Indian mutual fund using standard
methodology a brief review of this studies is now presented below:
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Gupta [1981] had laid the foundation of performance evaluation with his study on performance
of Indian equities. Immediately thereafter, Jain (1982) had pioneered the work on financial performance
of investment schemes of Unit Trust of India during the period 1964-65 to 1979-80. His work is
considered as the first notable work on performance evaluation of mutual funds in India.1

Sarkar [1991] critically examined mutual fund performance evaluation methodology. He opined
that both Sharpe [1966] and Treynor [1965] performance measures rank mutual funds performance
in similar fashion though they differ in the measurement of risk parameter.2

Obaidullah and Sridhar [1991] evaluated the performance of two major growth oriented
mutual fund schemes - Mastershare and Canshare. They concluded that both of these on a total-risk-
adjusted basis while Canshare did on a market risk-adjusted basis.3

Shukla and Singh [1994] tested the proposition whether portfolio manager's professional
education resulted in superior performance. They reported that equity mutual funds managed by
professionally qualified managers were riskier but better diversified than those managed by others.
The study also pointed out that these fund managers outperformed others as a group though the
difference in performance was not found to be statistically significant.4

Shome [1994] reported that average rate of return of selected Indian mutual funds was marginally
lower than that of the benchmark portfolio (BSE Sensex). However, he reported that the risk measure
of the majority of funds was higher than that of the benchmark portfolio. This implies that the fund
managers were taking larger risk but were generating lower returns.5

Adhikari and Bhosale [1994] evaluated the relative performance of eleven growth schemes in
terms of various performance measures during Feb. 1992 to May 1994 utilizing monthly NAV data.
They reported that some of the sample schemes outperformed the relevant benchmark portfolio.6

Vaid [1994] looked at the performance in terms of the ability of the mutual fund to attract more
investors and higher fund mobilization. It shows the popularity of the mutual fund as it is perceived to
pay superior returns to the investors. She concludes that even for equity oriented funds, investment is
more in fixed income securities rather than in equities, which is a distortion.7

Kale and Uma [1995] evaluated the performance of 77 mutual fund schemes managed by eight
mutual funds. The rates of return were compared with the return on the BSE National Index over the
sample period to assess the performance of the scheme vis-a-vis, the market. The study also examined
the accounting and disclosure policies followed by the sample funds.8

Sahadevan and Raju [1996] have carried out a study on mutual funds. Their study has focused
on data presentation on expenses and other related aspects, which are generally covered in annual
reports of the mutual funds without going into the details of financial performance evaluation of the
funds.9

Agarwal [1996] has dwelt upon various conceptual aspects related to mutual funds. The study
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has covered data on UTI's equity, debt and balanced funds. It traces the historical background of
mutual fund industry in the USA and UK. The study covers in details the operational aspects of mutual
fund management including the regulatory framework. The related chapters also cover data on NAV,
market prices, national index, etc., pertaining to some of the funds in operation in India, without any
financial performance evaluation of equity oriented funds.10

Khurana [1996] reported inverse relationship between probability of managerial replacement
and fund performance by taking growth rate in a fund's asset base its portfolio returns as two separate
measures of performance.11

Jayadev [1996] evaluated performance of two schemes during the period, June 1992 to March
1994 in terms of returns/benchmark comparison, diversification selectivity and market timing skills.
He concluded that the schemes failed to perform better than the market portfolio (ET's ordinary share
price index). Diversification was unsatisfactory. The performance did not show any signs of selectivity
and timing skills of the fund managers.12

Sadhak [1997] traced the historical background of mutual fund industry. It has delineated the
investment and marketing strategies followed by mutual fund organization in India. It contains statistical
information about growth of mutual fund industry in terms of funds available for investment and
investors account holding. However, the study misses out on financial performance of the mutual
funds in operations.13

Jayadev M [1998] evaluated the performance of 62 mutual funds schemes using monthly NAV
data for varying period between 1987 - March, 1995. He reported superior performance for bulk (30
out of 44) of the sample schemes when total risk was considered. However, in terms of systematic
risk only 24 out of 44 schemes outperformed the benchmark portfolio. He also found that Indian
Mutual funds were not properly diversified. Further, in terms of Fama's measure, he did not find
selectivity ability of the fund manager.14

Gupta and Sehgal [1998] are quite comprehensive. They evaluated investment performance
of 80 mutual fund schemes for the Indian market over a four-year period 1992-96. In addition, they
tested several related propositions regarding fund diversification, consistency of performance, parameter
stationarity over time, performance in relation to fund objectives and risk-return relationship they
reported that mutual fund industry had performed reasonably well during the study period. However,
they pointed out lack of adequate diversification. They also found evidence to support consistency of
performance. They, however, reported that parameters are not stationarity over-time. Finally, a significant
and positive risk return relationship was documented by the study when standard deviation was used
a risk measure.15

Rao and Venkateswaralu [1998] examined the market timing abilities of fund managers of
UTI using its nine closed ended schemes. The data set comprised daily closing prices of the schemes
from their respective listing dates to March 1998. They employed both the Treynor-Mazuy and
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Henriksson-Merton models and reported that UTI's fund managers were not able to time the market in
general.16

Mishra [2001] evaluated performance over a period, April 1992 to December 1996. The sample
size was 24 public sector sponsored mutual funds. The performance was evaluated in terms of rate of
return, Treynor, Sharpe and Jenson's measures of performance. The study also addressed beta's
instability issues. The study concluded dismal performance of PSU mutual funds in India, in general,
during the period, 1992-1996.17

G. Sethu [2001] used weekly NAV data for 18 open-ended growth schemes in India for the
period April 1995-July 1999. His study used three alternatives indices for equity market viz. NSE Nifty,
BSE Sensitive Index and S&P CNX 500. The 91-day treasury auction rate was used as the risk free
rate. He concluded that the fund portfolios are not adequately diversified; the excess returns after
adjusting for systematic risk is zero and the portfolios do not show any market timing.18

Singh and Singh have highlighted the fact that mutual funds have not attained equal status as
their counterparts in USA, UK and other developed countries. It has emphasized on the gradual but
slow growth of mutual funds in India giving a exclusive attention to the UTI as it was through to be the
pioneers in this field. The private, money market funds, offshore mutual funds has been critically
analyzed.19

Gupta, study was conducted with the primary objective to evaluate the performance of selected
mutual funds schemes and to apply test for analyzing timing abilities of the mutual funds managers
during the period April 1, 1994 to march 31, 1999 it also examines the growth and development of the
mutual fund industry in India during the period 1987 to September 1999. However, No conclusive
evidence was available which could warrant the study to accept its performance as superior.20

Kumar Vikas  [2010] Evaluated the performance of 20 mutual funds schemes managed by
five mutual funds using monthly NAV for period between 1st Jan 2000 to 31st Dec 2009 for 10 year
i.e. 120 months. The rate of return was compared with the BSE National 100 index over the period.
The performance was evaluated in the term of rate of return, Total risk (i.e. S.D.), systematic risk (i.e.
Beta), coefficient of determination and risk adjusted performance suggested by Sharpe (1966) ,
Treynor(1965) and Jensen (1968). The outcome shows that out of 20 schemes selected equity schemes
shows better return as compared to debt and balanced schemes. 21

Research Gap
In the above literature very few studies have made an attempt to make a comparative analysis of

Mutual fund return with Sensex and Risk free rate taken as Interest rate of   Public Provident Fund
(PPF). In India retail investor hardly understands the performance measures tools like Sharpe, Treynor
and Jenson models. Still very few studies have made an attempt to calculate the return on mutual funds
which can be easily understandable by a retail investor.
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Significance of the Study
Evaluating historical performance of mutual funds is important both for investors as well as

portfolio managers. It enables an investor to access as to how much return has been generated by the
portfolio manager and what risk level has been assumed in generating such returns. The various
constituents of the society have been deprived of the detailed knowledge about the mutual fund's
operations, management, regulations, growth, performance, relations with capital market and risk and
return involved. This study is expected to fill this gap. The present research work is supposed to be
useful especially to present and potential investors, managers of mutual funds, agents of mutual funds,
academicians, present and future research scholars and also government and regulated bodies. This
study will guide the investors in planning and effecting their investments in mutual funds. It will also
act as a guide for beginning investors.

Objectives of the Study
• To Evaluate the Performance of sample schemes.

• To compare schemes return and risk with benchmark i.e. BSE Sensex.

• To appraise the performance of mutual funds with regard to risk-return adjustment, the model
suggested by Sharpe, Treynor and Jenson.

Limitations of the Study
For the purpose of performance evaluation, those schemes have been selected which are in

operation since last 9 years i.e. 1st April 2006 to 31st March 2015. Only open ended  equity schemes
have been considered for this purpose. The schemes having only growth options are being taken into
consideration. The series schemes and the plan schemes were not taken as a part of sample as it lacks
uniformity. Performance evaluation of all schemes was not possible due to unavailability of data.

Research Methodology

Benchmark Index
For this study, broad-30 shared base BSE Sensex has been used as a proxy for market index.

Hence it would cover the percentage of different scheme portfolios and therefore is expected to
provide better performance benchmark.

Risk Free Rate
Risk free rate of return refers to that minimum return on investment that has no risk of losing

the investment over which it is earned. For the present study, it has been  taken as Public Provident
Fund (PPF) on the average rate from 2006 to 2015 marked as 8.0111%  per annum or 0.006676 per
month.
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Period of Study
The growth oriented schemes, which have been floated by the HDFC Mutual Funds during the

period 1st April. 2006 to 31st March 2015 have been considered for the purpose of the study. Monthly
Net Asset Value (NAV) as declared by the relevant mutual funds from the 1st April. 2006 to 31st March
2015 has been used for the purpose.

Data
Study examines sixopen-ended equity schemes with growth option being launched by HDFC

Mutual Funds. These schemes have been selected on the basis of regular data availability during the
period of 1st April. 2006 to 31st March 2015. Monthly Net Asset Value (NAV) data has been used and
the period.

Statistical Tools
For the purpose of the performance evaluation various tools were used to measure the

performance which are Average Return, Standard Deviation, Co-efficient of Determination, Beta,
Sharpe, Treynor and Jenson.

Analysis and Interpretation
Table 1.1

Name of the Equity Scheme Selected 

HDFC CAPITAL BUILDER FUND 
HDFC  CORE AND SATTELITE FUND 

HDFC  EQUITY FUND 
HDFC  GROWTH FUND 

HDFC  PREMIER MULTI CAP FUND 
HDFC  TOP 200 

 Different scheme launch in different dates therefore, for the purpose performance evaluation
the period covers 1st April,2006 to 31st  March, 2015.

Table 1.2 shows the average return earned by the various schemes. For calculation of average
return earned by the schemes Growth in the value for each month over the previous month has been
divided by the value of the previous month. Then the average of the full series has been taken. In
schemes all the schemes selected for the study,HDFC Equity Fund, HDFC Top 200 Fund, HDFC
Capital Builder Fund, HDFC Growth Fund, HDFC Premier Multi Cap Fund and HDFC Core and
Satellite Fund had shown the higher return earners as against BSE SENSEX return (0.010915). It
could be seen here that no schemes out of selected equity schemes has underperform the market.
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Table 1.2 : Average Monthly Return Earned by the Schemes

Name of the Equity Scheme Average Return 

HDFC EQUITY FUND 
HDFC  TOP 200  
HDFC  CAPITAL BUILDER FUND 
HDFC  GROWTH FUND 
HDFC  PREMIER MULTI CAP FUND 
HDFC  CORE AND SATTELITE FUND  

0.014698 
0.014103 
0.013433 
0.012891 
0.011397 
0.011019 

Table 1.3 : Standard Deviation

Name of the Equity Scheme Standard Deviation 

HDFC GROWTH FUND 
HDFC  CAPITAL BUILDER FUND 
HDFC  TOP 200 FUND 
HDFC  EQUITY FUND 
HDFC  PREMIER MULTI CAP FUND 
HDFC  CORE & SETELITE FUND 

0.068014 
0.069287 
0.070895 
0.075123 
0.076130 
0.077813 

Table 1.3 shows the standard deviation of selected schemes. it is the most common expression
to measure risk of the fund return. Higher the value of standard deviation of the fund returns, greater
will be the total risk carried by the fund. It is observed that the maximum deviation of funds return is
shown by HDFC Core and Satellite Fund (0.077813) whereasHDFC Growth Fundwas least risky
scheme with lowest standard deviation (0.068014) on the other hand Standard Deviation of benchmark
BSE SENSEX  is (0.070924).It could be seen here that3Out of 6 schemes selected for study shows
less standard deviation then BSE SENSEX. It means 3schemes are less risky than benchmark index.

Risk - Return Classification of Sample Schemes:
In order to undertake further analysis, sample schemes have been classified into the following

four categories on the basis of their return and risk characteristics:

1) Low Return and Low Risk: This category consists of schemes whose average returns are
less than the average market return and their standard deviations are also lower than that of the
market.

2) High Return and Low Risk: This category comprises those schemes whose returns are more
that the market but their standard deviations are lower than that of the market.

3) High Return and High Risk: This category includes all those schemes whose returns as well
as standard deviations are higher than that of the market.

4) Low return and High Risk: The final category includes all those schemes whose returns have
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been found to be lower than that of the market but their standards deviations are higher than that
of the market.
Categorizations of Schemes Table 1.4 presents the risk return grid of Mutual Funds.
After classification of the sample schemes in to risk return category No schemes fall in category

1st i.e. Low Return Low Risk.
Further 3 schemes fall in 2nd category i.e. High return and low risk. These 3 schemes fulfils

one basic objective of Mutual Fund i.e. Low Risk and High Return as compared to the Capital Market
3 schemes fall in 3rd category i.e. High Return and High Risk and No schemes falls in 4th

category i.e. Low Return and High Risk.
Table 1.4 : Risk Return Grid of Mutual Funds Schemes

Category 1 
NIL 

Category 2 
HDFC TOP 200 FUND 

HDFC CAPITAL BUILDER FUND 
HDFC GROWTH FUND 

Category 3 
HDFC EQUITY FUND 

HDFC CORE AND SATELLITE FUND 
HDFC PREMIER MULTI CAP FUND 

Category 4 
 

NIL 

Table1.5 : Co-efficient of Determination (R2)

Name of the Equity Scheme R2 

HDFC TOP 200 FUND 
HDFC GROWTH FUND 
HDFC EQUITY FUND 
HDFC CAPITAL BUILDER FUND 
HDFC PREMIER MULTI CAP FUND 
HDFC CORE AND SATELLITE FUND 

0.928735 
0.908784 
0.894627 
0.881269 
0.866951 
0.857073 

Table 1.5 shows that Coefficient of determination (R2), the coefficient measure to extent to
which market index has been able to explain the variation in mutual fund. Table 1.5. shows that in the
equity schemes the maximum and minimum values of (R2) where found in case of HDFC Top 200
Fund(0.928735) and HDFC Core and Satellite Fund(0.857073) respectively. It shows approx 93% of
HDFC Top 200 Fund varies due to market fluctuations and nearly 86% of HDFC Core and Satellite
Fund varies due to market fluctuations. The low value of (R2) indicates less diversification of the
portfolio. High Value of (R2) in case of HDFC Top 200 Fundshows high diversification of the portfolio
that can contains the market variability.

Table 1.6 presents the systematic risk of the sample schemes. Considered for the purpose of
this study 4 out of the samplescheme have beta less than 1 (i.e. market beta)implying thereby that 4
schemes out of sample selected for the study tends to hold portfolios that were less risky than the
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market portfolio. Further 2 schemes HDFC Core and SatelliteFund and HDFC Equity Fund shows
Beta more than 1, it shows that these 2 schemes involves High risk ( High Beta) compared to the
Benchmark ( BSE Sensex).

Table1.6 :  Beta

Name of the Equity Scheme Beta 

HDFC CORE AND SATELLITE FUND 
HDFC  EQUITY FUND 
HDFC  PREMIER MULTI CAP FUND 
HDFC  TOP 200 FUND 
HDFC  CAPITAL BUILDER FUND 
HDFC  GROWTH FUND 

1.015705 
1.001834 
0.999442 
0.970231 
0.917087 
0.914193 

Table 1.7 : Sharpe of the Schemes

Name of the Equity Scheme Treynor Ratio 

HDFC EQUITY FUND 
HDFC TOP 200 FUND 
HDFC CAPITAL BUILDER FUND 
HDFC GROWTH FUND 
HDFC PREMIER MULTI CAP FUND 
HFDC CORE AND SATELLITE FUND 

0.008007 
0.007655 
0.007368 
0.006799 
0.004724 
0.004275 

Table 1.7 depicts value of Sharpe's reward to variability ratio. It is an excess return earned over
risk free return per unit of risk involved, i.e. per unit of standard deviation. Positive value of the index
shows good performance it could be seen that 5 out of 6 schemes have recorded better Sharpe index
than the BSE SENSEX (0.059769). HDFC Equity Fund (0.106787) has shown the best Sharpe ratio
among the selected schemes. This indicates nearly 83 percent schemes have outperformed the BSE
national index. This implies that the funds decision for diversified portfolio in a falling market has
proved successful in earning higher excess returns per unit of risk as compared to the market. The
Sharpe index is important from small investor point of view who seek diversification through mutual
funds, i.e. mutual funds are supposed to protect small investors against vagaries of stock markets and
the fund managers of these schemes has done well to protect them.

Table 1.8 shows Treynor of the scheme it is the excess return over risk free return per unit of
systematic risk i.e. beta. Here, too, all the schemes recorded positive value indicating there by that the
schemes provided adequate returns as against the level of risk involved in the investment.HDFC Equity
Fund (0.008007) has shown the best Treynor ratio among the selected schemes.Analysis of table1.8
reveals that all the mutual funds schemes have positive values. In terms of Treyno ratio following
schemes perform better.A higher Treynore Index as compared to market indicates that investor who
invested in mutual fund to form well diversified portfolio did receive adequate return per unit of
systematic risk undertaken.
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Table 1.8 : Treynor of the Schemes

Name of the Equity Scheme Sharpe Ratio 

HDFC EQUITY FUND 
HDFC TOP 200 FUND 
HDFC CAPITAL BILDER FUND 
HDFC GROWTH FUND 
HDFC PREMIER MULTI CAP FUND 
HFDC CORE AND SATELLITE FUND 

0.106787 
0.104760 
0.097521 
0.091386 
0.062014 
0.055808  

Table 1.9 : Jenson of the Schemes

Name of the Equity Scheme Jenson Ratio 

HDFC EQUITY FUND 
HDFC TOP 200 FUND 
HDFC CAPITAL BUILDER FUND 
HDFC GROWTH FUND 
HDFC PREMIER MULTI CAP FUND 
HFDC CORE AND SATELLITE FUND 

0.011799 
0.010719 
0.009620 
0.008595 
0.005207 
0.004343 

Table 1.9 shows the Jenson's measures. It is the regression of excess return of the schemes
with excess return of the market, acting as dependent and independent variables respectively. Higher
positive value of alpha posted by the schemes indicates its better performance. The analysis of the
table reveals that all the schemes have positive Jenson's Measures. Highest value of Jenson's Measure
is shown in HDFC Equity Fund (0.011799) Followed by HDFC Top 200 Fund(0.010719). Lowest
Jenson's measure found again in the case of HDFC Core and Satellite Fund (0.004343). Higher value
of Jenson's measures indicates good market timing ability of fund managers as regard investment in
the securities.

Table 2 : Ranking of Selected Mutual Funds Schemes According to Different Measures

SCHEMES SHARPE TREYNOR JENSON 
HDFC EQUITY FUND 1 1 1 
HDFC TOP 200 FUND 2 2 2 
HDFC CAPITAL BUILDER FUND 3 3 3 
HDFC GROWTH FUND 4 4 4 
HDFC PREMIER MULTI CAP FUND 5 5 5 
HFDC COREAND SATELLITE FUND 6 6 6 
 

Table 2 shows the ranking of all the schemes are same, as different measures leads to different
results ,but each tools has its own way of measuring which is more important. It can be seen that
HDFC Equity Fund has outperformed all the other sample schemes as it is the best among all the
measures i.e. Sharpe, Treynor and Jenson.
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CONCLUSION
Out of the total schemes studied, all schemes showed an average return higher than in comparison

to the market return. Mutual funds are supposed to protect small investors against vagaries of stock
market and the fund managers of these schemes have done well  to protect them.HDFC Top 200 Fund
, HDFC Capital Builder Fund&HDFC Growth Fundhas performed better than the other schemes in
comparison of risk and return which Indicates that investors who invested in these schemes to form
well diversified portfolio did receive adequate return per unit of total risk &systematic risk undertaking.
It can be seen that HDFC Equity Fund has outperformed all the other sample schemes as it is the best
among all the measures i.e. Sharpe, Treynor and Jenson.
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Abstract
By maintaining continuous satisfaction and high level of the brand's equity the customers

express the intention of long-term buying of product and their choice spreads on Mother Products
in the organization's portfolio. By developing a brand which represents value to the customers,
the customers' satisfaction will grow reinforcing relationship between satisfaction and brand
development. Purpose of this paper is to obtain insight about the relationship between elements
of brand equity and customer loyalty among self-medication products. The research results show
that elements of brand equity do increase customer brand loyalty. But not all elements do contribute
in the same manner.

Keywords: customer loyalty, brand equity, brand awareness, perceived quality, trust,
pharmaceutical market

1. Introduction
It is recognized that pharmaceutical industry is highly competitive. Due to that fact one of the

possibilities is to offer customers more value with their products and services. If an organization is to
manage its presence on the market as well as to continuously grow it is needed to carefully manage
value they provide to the customers. This value can be provided through organizations' brands. Moreover,
creating value for customers is possible through enhancing customer satisfaction. So, for a customer
to be satisfied an organization has to offer more value for customers (Day, 1998) and more value than
competitors (Brannback, 1997). Consequently, enhanced customer satisfaction will create customer
loyalty (Oliver, 1999).

But value an organization provides to the customers can be enhanced through brand equity. As
brand equity enhances value both through individual-level outcomes and market-level outcomes (Raggio
& Leone, 2007). At individual-level it enhances word of mouth, attitudinal loyalty and commitment.
While at market-level it enhances behavioural loyalty, sales volume and lowers cost in different
organizational resources. Therefore, brand equity is related to customer satisfaction and consequently
it boosts customer loyalty.
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Purpose of this paper is to obtain insight about the relationship between elements of brand
equity and customer loyalty among self-medication products. The aim of this paper is to provide more
information how customer loyalty in the pharmaceutical market can be managed. Paper consists of
theoretical background related to customer loyalty and brand equity, empirical research with data
analysis and also it offers implications for managers in the pharmaceutical organizations.

2. Literature Review

2.1 Customer Satisfaction and Customer Loyalty
The success of the organization in highly competitive surroundings is determined by its ability to

create value for the customers. In the very beginning of that process of creating value is creating and
developing customer's satisfaction and then their maintaining through the customers' lifetime. By creating
satisfaction, the value (Wang & Lo, 2003) is developed and given to the customers. Exactly this value
represents the reason why customers decide to use a certain product/service of a certain organization.

Satisfaction is considered in two ways. It can be considered as the result of one transaction
(Fornell, 1992, Oliver & Linda, 1981, Westbrook & Oliver, 1991, Shiv & Huber, 2000) whereby the
customer's expectancy which precedes the interaction is compared with the gained product
characteristics, its use or experience. In other considered way gained product characteristics, expectancy,
past situations experience (Anderson, Fornell & Lehmann, 1994, Storbacka, Strandvik & Grönroos,
1994, Johnson, Anderson & Fornell, 1995) are compared to the past satisfaction. In other words we
can say that the satisfaction reached during all these interactions with the organization is compared.
Elements influencing satisfaction are connected to the product, that is, its functional characteristics
such as: perceived quality (Zeithaml, 1988), product value (Zeithaml, 1988, Oliver, 1996), price
(Anderson, Fornell & Lehmann, 1994), time (Wang & Lo, 2003), perceived product performance
(Andeassen, 1994). Emotional connection, that is, experience (Anderson, Fornell & Lehmann, 1994),
expectancy (Johnson, Anderson & Fornell, 1995) and experience (Johnson, Anderson & Fornell,
1995) with the product also influence satisfaction.

The organizations have realized that it is necessary to manage customers' satisfaction and make
long-term connections to them. This is possible in the way to build the customer loyalty. Satisfied
customers do not automatically become loyal. In order to develop customer loyalty organizations
should encourage their satisfaction because it is satisfaction (Fornell, 1992, Diller, 2000, Hill & Alexander,
2003), providing higher value (Reichheld, 2001) which encourages the feeling of satisfaction, as well
as developing and intensifying the connections with customers' (Fornell, 1992, Meyer & Blümelhuber,
2000) acts like encouragement for developing their loyalty. The organization should focus on keeping
loyal customers (Brink, 2004) and introduce the system for managing them.

The customer loyalty is characterized by establishing and maintaining the connections with the
customers, the repeated buying of the products and/or services, a higher value of buying, purchasing
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the complete product range, tolerance for higher prices, recommendation to others and immunity to
attractiveness of the competition (O'Brien & Jones, 1996, Griffin, 1997, Oliver, 1999, Meyer &
Blümelhuber, 2000). It is considered that if the customers constantly buy a certain brand regardless of
the superior characteristics of the competition, price and benefits the brand, value really exists
(Rickardsson, Stark & Stierna, 2005). A strong loyalty which can turn into loyalty to the brand enables
an easier bearing of changes and possible negativities connected to the brand (Keller & Lehmann,
2003).

2.2 Brand Equity
The concept of brand equity is not unambiguously defined, but it can be defined as:

• assets or liabilities connected to the brand name and brand symbol which are added to the
product or service (Aaker & Joachimshaler, 2000)

• perceived quality of the palpable and impalpable brand components (Kamakura & Russel, 1991
in Lassar, Mitall & Sharma, 1995)

• the customers' perception of the overall superiority of the product marked by a certain brand in
comparison to other brands (Lassar, Mitall & Sharma, 1995)

• the difference between the overall tendency to the brand of a certain producer and its tendency
based on objective measurement (Park & Srinivasan, 1994)

• added value for the organization, dealers or customers to whom the brand enriches the product
(Farquhar, 1990)

• financial result as a reflection of the management capability to support the brand's strength
through tactical and strategic actions for ensuring higher current and future profit and for
lowering the risk (Schocker & Srivastava, 1991 in Lassar, Mitall & Sharma).

The brand equity consists of the brand's strength and of the brand value. The brand's strength
is a group of associations and behaviour of the brand's customers, members of the channel and the
organization that owns the brand and that enables the brand to have sustainable and differentiated
competitive advantages (Lassar, Mitall & Sharma, 1995). The brand value is derived from the brand
assets which consists of the brand reputation, its image, perceived quality, idea, closeness and liking to
the customers (Kapferer, 1998), the brand's loyalty, the associations made by the brand and other
corresponding assets connected to the brand (patents, trade mark, relations in the distribution channel)
(Pappu, Quester & Cooksey, 2005), and it is based on reputation and goodwill (Czinkota, 2000).

The brand equity is, according to Aaker (in Keller, 1993), whose approach uses also Chen
(2001), connected to the level of recognizing the brand, the quality noticed, the associations connected
to the brand and elements of the brand's asset. The customer loyalty to the brand is seen as the core of
its value.
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Developing the awareness of a brand is one of the elements of developing its equity and the
basic presumption of developing customer loyalty. The importance of the brand's awareness is seen in
its influence onto making a decision on purchase because a higher awareness means a higher probability
that the brand will be included in the group of brands taken into consideration at the purchase, and the
awareness of the brand can influence the creating of associations to the brand which create the image
of the brand (Keller, 1998).

The habit of most customers is to buy or use well-known brands because they trust them, and
thereby their loyalty is also increased. Well-known brands enable the customer to feel safer in using the
product and increase the possibility of the brand to be accepted and chosen (Rickardsson, Stark &
Stierna, 2005). In highly competitive surroundings offering the exclusive value of a product is one of
the possibilities to feel an organization different from competition (Virvilaite & Jucaityte, 2008). This
can be achieved by creating the brand equity which as a consequence creates product value for the
customer.

Perceived quality is the next element in the range of influences on the development of the brand
equity and is defined as the customer's judgment on the general quality or superiority of the product
(Kirmani & Zeithaml, 1993). The brand equity is positively connected to the loyalty to the brand and
customers do not trust to brands whose quality is changeable (Lassar, Mittal & Sharma, 1995). Yet, it
happens very often that the perceived quality is not the real product quality but the customer's subjective
evaluation of the product (Zeithaml, 1998). So, the quality often represents the image created in the
customer's mind. When customers do not have enough knowledge or information to estimate them by
quality then the price is imposed as its important indicator which is in the positive relation to the
perceived quality (Lilien, Kotler & Moorthy, 1992).

Developed brand equity brings many benefits to the organization. These benefits include increase
of probability of choosing the brand which leads to customer loyalty to the certain brand (Pitta &
Katsanis, 1995) as well as the possibility of spreading the brand on other product categories (Rajh,
1995). Furthermore, the market value increases the readiness of the customers to pay premium prices
(Barwise, 1993), efficiency of the marketing communication (Keller, 1993), inflexibility of the customers
to the price increase (Simon & Sullivan, 1993), and decreases the organization's vulnerability considering
the marketing activities made by the competition (Smith & Park, 1992). Generally speaking one can
say that the brand equity represents a source of sustainable competitive advantage (Bharadwaj, Varadarajan
& Fahy, 1993).

Furthermore, different elements of brand equity such as brand awareness, perceived quality
and trust (Washburn, Till & Priluck, 2004) together can enhance value customer can perceive the
brand is giving and consequently influence customer loyalty formation. So, it is proposed that: H1:
Elements of brand equity influence customer loyalty creation.
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3. Empirical Research

3.1 Methodology and research instrument
In order to test proposed hypothesis a research was conducted where elements of brand equity,

that is brand awareness, perceived quality and trust were explored in relationship with customer
loyalty. On pharmaceutical market research concentrated just on sort of available products, self-
medication products.

The research instrument consisted of two parts. First part consisted of 5 degrees Likert scales
by which the opinions of the respondents were questioned related to the products for self-medication
in the category of pain killers. Second part consisted of questions related to the mostly used and
bought brands as well as brands they remember. These questions tested the brand recognition in
category of pain killers.

For the operationalization of variables, several scales from the literature were used. In exploring
brand awareness and perceived quality insights from Washburn, Till and Pri-luck (2004) were used.
For trust insights from Lassar, Mittal and Sharma (1995) and from customer loyalty insights form
Chitty, Ward and Chua (2007) as well as Homburg and Giering (2001) were applied. They were all
modified and adapted to the research context of pharmaceutical market.

Self-medication products are a wide category consisting of several groups like, pain-killers,
cold and temperature relievers, products for sore throat and products for solving cough and vitamins
and minerals. Hence, this research focused just on one category that is the category of pain-killers.

A total of 384 questionnaires were collected. Analysis was done by SPSS ver. 21 and MS Excel
using several univariate and multivariate statistical methods.

3.2 Results and hypotheses testing
By questioning the remembering and purchasing certain brands the following results were

achieved as shown in the Table 1.

Table 1. Most recognized and most often bought brands

 
        Brands that you remember                               Brands that you often buy 
Brand  Percentage of Answers   Brand  Percentage of Answers 
Brufen   17.02%  Brufen   26.63% 
Tramadol  14.88%  Tramadol  17.16% 
Voveran   13.74%  Voveran   9.47% 
Panadol  10.87% 
Ketanov               9.17%                
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The given data point at the fact that the highest percentage of respondents (17.02%) remember
Bufen and that the highest percentage of respondents (26.63%) also most often buy it. As one of the
characteristics of strong brands by Aaker is connected to the level of recognizing the brand (Chen,
2001), the further analysis was based only on the answers of the respondents who mentioned the
before mentioned brands. This is done in order to focus and explore just the consumers that buy and
have noted these brands (Bufen, Tramadol and Voveren) as their first brand.

To determine the underlying structure among variables in the research, exploratory factor analysis
was conducted. Hence, common factor analysis with oblimin rotation and Kaiser Normalization was
used. After analysis was performed, the KMO measure of sampling adequacy was at an acceptable
level (0.779), and the Bartlett test of sphericity was significant. Analysis exposed three underlying
factors. Results of the exploratory factor analysis, as well as the results of construct reliability testing,
are presented in Table 2.

Table 2 : Factor and reliability analysis with construct descriptives

Items                            Factor Loadings 
                              Brand                Customer              Perceived  
             Awareness                  Loyalty                 Quality 
I can’t remember others expect my 
favourite brand       0.502 
Favourite brand appearance                               0.848 
Favourite brand logo          0.822 
Favourite brand can be easily recognized          0.848 
Quickly remember packaging of 
favourite brand          0.820 
Quickly remember commercial for 
favourite brand                                                  0.661 
Use other products from the same 
Producer          0.625 
Continue to use the same brand          0.565 
Recommend brand to others  0.884 
With using product I get quality I expect       0.616
Product is reliable       0.810
% Explained Variance                                    37.193 13.925     6.310
Eigenvalues                                                      4.476   1.923                 1.124
Mean                                                                3.89                        3.621                       3.671 
Cronbach                                                          0.875                     0.705                        0.702 

Note: Rotation converged in 5 iterations.

Analysis shows that brand awareness, perceived quality and customer loyalty can be used for
further analysis. Cronbach alphas are above accepted level of 0.7 (Hair et al, 2006) that is used as
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adequate value of reliability of research instrument for exploratory research. Also, percentage of variance
explained is 57.42% indicated that more than half of variance in explored phenomenon is explained by
these factors. Furthermore, analysis included also element of trust that is researched with just one
item"I buy brands of certain producer because I trust them".

To explore relationship between brand equity elements and customer loyalty a multiple regression
method is applied. In this analysis customer loyalty is used as a dependent variable, whereas brand
awareness, perceived quality and trust are used as independent variables. Enter method was used for
entering independent variables into regression model. Results are presented in Table 3.

Table 3 : Results of multiple regression analysis

Independent variables                             Coefficients 
                                                      B                            beta         t-value 
Constant                                1.627 (0.500)                                                     3.252** 
Brand awareness                   0.218 (0.105)                0.267                            2.088* 
Perceived quality                   0.347 (0.131)                0.323                            2.650** 
Trust                                      0.006 (0.101)                 0.008                           0.056 
                 R2                                                                0 .216** 
                 R2 (adj)                                                        0.178 
                 F                                                                  5.775** 
 

Note: N=67, **p<0.01, *p<0.05, Standard errors are given in parenthesis.

Conducted analysis show that brand awareness (?=0.267) as well as perceived quality (?=0.323)
can serve as brand equity elements that can positively influence customer loyalty. Furthermore, perceived
quality has greater influence than brand awareness. The analysis also shows that trust is not an
important predictor in this proposed modal as it influence is minor. F-value is statistically significant at
0.1% level. But, relatively small R2 can be noticed.

According to the conducted analysis this we can conclude that the research results point at the
connection of brand equity elements, such as brand awareness and perceived quality, as predictors of
customer loyalty. Trust is found not to be an important element of brand equity that influences customer
loyalty in Kollam pharmaceutical market. Therefore, as two of three explored brand equity elements
influence customer loyalty formation the hypothesis can be confirmed.

4. Conclusion
The organizations keep on focusing their activities on creating value for the customers. This

value creating is realized through giving satisfaction and finally through developing customer loyalty to
the brand. Satisfied customers show signs of loyalty through the process of value exchange with the
organization and they are shown in future purchase intentions. As loyalty expressed through future
intensions of purchasing contributes to the business result of the organization it can be concluded that
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developing brands with strong brand equity is important for the sustainability and progress of doing
business of each organization.

Research also has several practical implications that can be used by marketing and brand managers.
Therefore, for enhancing customer loyalty an organization can work on brand awareness among its
customers. It is important to enhance brand awareness as its perception and recognition among present
and potential customers is contributing to the customer loyalty and consequently better business
results. Also, brand awareness adds to the respect of brand in high competitive pharmaceutical market.
This can be done through several marketing communication methods that will make certain brand
more visible on the market such as advertisements in point of sales or in magazines. Perceived quality
of a brand has to be maintained and nurtured as its quality and effectiveness in category of pain killers
is important for customers. Moreover, trust seems not important element in enhancing customer
loyalty but this has to be taken with constraints as if a customer doesn't trust the brand in a way it is
efficient in solving problems he won't be prepared to buy it again. Therefore, as customer loyalty
creates positive business results it can be seen that enhancing brand equity elements will consequently
also contribute to these positive business results.

There are some elements of brand equity were not adequately explored, such us trust, and
therefore having limited implications. Furthermore, limitation is seen in conducting research only in
Kollam District It is also considered that it would be meaningful to make a research on other self-
medication product groups and confirm if there are differences among the self-medication product
categories in order to get a complete view about the brand development in the self-medication products
market. Also, it is possible to extend research to other neighbouring Districts, like Trivandrum and
Allepy or Ernakulam and to explore if pharmaceutical market is different in those Districts.
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Abstract
E-commerce is a widely accepted mode of trading now-a-days. The trend shows that a

majority of buyers and sellers of products and various services opt for electronic media to fulfill
their needs. To an extent also it satisfies the purchasers in providing with variety of products
along with variety in quality. In the case of sellers of products also, they get buyers from unexpected
places. This all had been made possible with the help of emergence of electronic media into the
trading field.

The present study focuses on the reason behind the preference of electronic shopping
among people of Trivandrum with special reference to the presence of e-banking services. Thereby
evaluating the ethical roles played by banks in such tie-ups.

Keywords: e-banking, e-commerce, e-shopping.

Introduction
E-commerce is a widely accepted mode of trading now-a-days. The trend shows that a majority

of buyers and sellers of products and various services opt for electronic media to fulfill their needs. To
an extent also it satisfies the purchasers in providing with variety of products along with variety in
quality. In the case of sellers of products also, they get buyers from unexpected places. This all had
been made possible with the help of emergence of electronic media into the trading field.

The use of e-route is becoming all the more imperative today. E-cash, E-tailing, E-payment, E-
waste, E-trade, E-commerce are all buzz words in common use. Borderless access and any time
transactions is the base to all such channels. The globe is your market and customers have a choice
from wherever they are to whatever they want. Shelf-showcasing and physical take home is giving
way to electronic selection from a global display. Customers' choice gets extended to what is offered
at the best quality and the most competitive price by any seller or service provider in the world. They
make themselves available on the E- platform and ensure access through an efficient Supply Chain.
Settlements of transactions, specifically settlement of payments issues need a sound E Banking system.
Technology is fast changing and innovation is the lead to this sector. 'Any- Time Any -Where money'
is fast catching up and banking products that support the same are reaching out as demanded.
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The fast advancing global information infrastructure (including information technology and
computer networks such as the internet and telecommunications systems) enable the development of
electronic commerce at a global level. The nearly universal connectivity, which the internet offers, has
made it an invaluable business tool. These developments have created a new type of economy, which
we may call the 'digital economy'. This fast emerging economy is bringing with it rapidly changing
technologies, increasing knowledge intensity in all area of business, and creating virtual supply chains
new forms of business and service delivery channels such as E-Banking.

Customers are increasingly demanding more value, with goods customized to their exact needs,
at less cost, and as quickly as possible. To meet these demands, businesses need to develop innovative
ways of creating value which often require different enterprise architectures, different IT infrastructures
and different way of thinking about doing business. This transformation of business from an old
company to a new agile electronic corporation is not easy and requires a lot of innovative thinking,
planning and investment.

E-Commerce
According to Vladimir Zwass (editor-in-chief of International Journal of Electronic Commerce)

'Electronic commerce is sharing business information, maintaining business relationships and conducting
business transactions by means of telecommunications networks'. Electronic commerce has existed
for over 40 years, originating from the electronic transmission of messages during the Berlin airlift in
1948. By 2012, the revenue from e-commerce is $14 billion for India.  There is a possibility of even
higher earnings in 2013. Increasing Internet penetration and availability of more payment options
boosted the e-commerce industry in 2012.

With the advent of the Internet, the term e-commerce began to include:

i. Electronic trading of physical goods and of intangibles such as information.

ii. All the steps involved in trade, such as on-line marketing, ordering payment and support for
delivery.

iii. The electronic provision of services such as after sales support or on-line legal advice.

iv. Electronic support for collaboration between companies such as collaborative on-line design
and engineering or

E-Banking
Electronic banking (e-banking) is defined as the automated delivery of new and traditional

banking products and services directly to customers through electronic, interactive communication
channels. Various authors define E-Banking differently but the most definition depicting the meaning
and features of E-Banking are as follows:
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a. Banking is a combination of two, Electronic technology and Banking.

b. Electronic Banking is a process by which a customer performs banking transactions electronically
without visiting a brick-and-mortar institution.

c. E-Banking denotesthe provision of banking and related service through extensive use of information
technology without direct recourse to the bank by the customer.

Objectives of the Study
1. To find the reasons behind the preference of electronic shopping among the online buyers.

2. To evaluate the ethical roles played by banks during the tie-ups with online sellers.

Hypothesis of the Study
1. There is no relation in the perception of urban area and rural area bank customers regarding the

reasons in preference of e-shopping.

Scope of the Study
The study is confined to the e-shopping reasons among Trivandrum district public sector bank

customers. The bank customers include both of urban area and rural area.

Methodology of the Study
The primary data is used for this study. The samples selected were the urban area and rural area

bank customers of public sector banks in Trivandrum district.

Two public sector banks were selected in Trivandrum which was having the highest branches
there. They are SBT and Canara Bank.

The number of urban customers using e-banking services selected from SBT: 25

The number of rural customers using e-banking services selected from Canara Bank: 25

The total numbers of samples collected were100

Purposive sampling was the sampling technique for selecting banks and bank customers as the
population of the study was unknown. The data was collected using a structured questionnaire.

Analysis of the Study
The customers of public sector banks are having a special trust over their banks rather than

other sectors of banks as public sector banks are having a direct control by the government. Here
attempt has been made to study the reasons behind the preference of e-shopping by the public sector
bank customers.
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Reasons for Preference on E-Shopping
To study the reasons for preference on e-shopping, opinions of customers were collected by

ranking the identified reasons for preference on e-shopping. The identified reasons were:

1. You have Internet Banking or Mobile Banking or Credit/Debit card facility to do the online
shopping

2. You opt 24 hour E-shopping rather than real shopping

3. You will only get certain products/variety of certain products via internet

4. You can only spare time for e-shopping not for real shopping

Table: 1 Area-wise Reasons for Preference on E-Shopping

Statements  
Urban Rural Total 

Score Rank Score Rank Score Rank 
You have Internet Banking or Mobile 
Banking or Credit/Debit card facility 
to  do the online shopping 

3.16 1 3.32 1 3.24 1 

You opt 24 hour E-shopping rather 
than real shopping 2.24 3 2.42 3 2.33 3 

You will only get certain 
products/variety of certain products 
via internet 

2.64 2 2.47 2 2.56 2 

You can only spare time for e-
shopping not for real shopping 1.96 4 1.79 4 1.88 4 

Spearman’s Rho. 0.000 

Source : Primary Data

The opinion of both urban area and rural area customers of the bank in the table depicted that
the reason to prefer e-shopping was the same. Unanimously, customers of both urban area and rural
area had given similar ranking for the reason behind the preference of e-shopping as the presence of e-
banking services like internet banking, mobile banking or credit cards. This shows the trust over such
services provided by their banks.

Hypothesis Testing
The following hypothesis being tested:

H0: There is no relation in the perception of urban area and rural area bank customers regarding
the reasons in preference of e-shopping.

Spearman's Rho is less than 0.05; which means the null hypothesis is rejected;

Hence the alternative hypothesis is accepted
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There is relation in the perception of urban area and rural area bank customers regarding the
reasons in preference of e-shopping.

Ethical Roles of Banks
The major reason to prefer e-shopping by the bank customers in this study was the accessibility

of e-banking services from their banks. This showed the trust that is entrusted by the customers on
their respective banks. When consent is shown by a person to buy a product from a website and they
don't have an option of 'Cash on Delivery', then the buyer only with the trust with their banks enter into
the transaction to order that particular product. First they have trust on the banks in which they have
account then only comes the trust with the particular product site.

This particular situation demands the ethical roles that should be followed by the banks to their
own customers. Even though they take precautions by mentioning that they are not responsible for
any type of fraud happened by that particular online transactions, they have a hidden responsibility to
happen everything as expected by their customers.

Findings of the Study
The study reveals the following findings:

1. The main reason to prefer e-shopping by both the urban area customers and rural area customers
was due to the e-banking services provided by their banks.

2. The second most reason to prefer e-shopping was the availability of the variety in products in
online shopping than in real shopping.

3. The third reason to prefer e-shopping was the absence of timing constraints on the same.

4. The non availability of time among the people is ranked the least reason for the preference of e-
shopping

5. There was relation in opinion about the reasons on the preference of e-shopping between urban
area bank customers and rural area bank customers.

Conclusion
In the present and coming periods the part played by the digital media in trading is inevitable.

Though there are chances of misconduct and frauds in these transactions are enormous, the system to
prevent from those should also be well-built. Bank can play a strong role in avoiding such malpractices.

Suggestions
Following are some suggestions given to the banks regarding the ethical issues that should be

maintained during the online transactions.
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1. Customer care must be provided exclusively for those who have any queries regarding the
online transaction as the gateways lead them to the banks login page.

2. Banks should help the customers in detecting the receiver of the cash and make the transaction
more transparent.

3. Banks cannot getaway from the responsibilities of the online transaction done through its medium,
so it should give moral support to the customers and encourage them in using internet to do
such transactions without coming to bank branches, thereby managing the crowd in the banks.
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Abstract
The reforms of 1991 and 1998 have helped improve the performance, profitability and

efficiency of the Indian banking system. Prior studies have shown the effectiveness of the reforms
on Indian banks in helping improve total factor productivity, efficiency and profitability among
other things. Much less has been done to examine how the banking industry of India has fared
compared to other countries in recent years. In addition, there is insufficient published research
on the performance of the public and private banks in the wake of the financial crisis, which is a
true litmus test. The purpose of this paper is to analyze the growth of the banking sector of India,
from 2011-2015. The analysis is conducted in two parts: (a) examination of the performance of
consolidated operations of private and public banks in India in the last ten years and (b)
comparison of the performance of the Indian banking sector share price performance to the
banking sectors and overall market indices of other developed and developing countries over the
last 2011-2015.

Key words:  public sector banks (PSBs), private sector banks (PVBs) and foreign banks
(FBs), external commercial borrowings (ECBs)

1. Introduction
The Indian banking System has undergone a change after the nationalization of the Banks in

1969/1980. Both the NarasimhamCommittess (1991 and 1998) had emphatically stressed to enhance
the efficiency and viability of the Indian Banking System. The Banking Sector reforms had transformed
the Banking System through operational flexibility, functional autonomy and leveraging technology
thereby improving efficiency, productivity and profitability of the system.

With the introduction of Financial Sector Reforms, Indian Banks have emancipated from regulated
regime to a deregulate competitive environment. Banks were earlier subjected to strict regulations with
respect to deposit and lending rates, disbursement of credit, expansion of branches etc. profitability
was not considered as an important parameter for performance of the Banks on account of imposition
of social responsibility.

The Banking Sector Reforms have brought in a metamorphosis in functioning of the Banks.
Increased competition reduced barrier to entry, total deregulation of interest rates, increased functional
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autonomy etc. were the key components of reforms which has enhanced efficiency, innovation,
growth in productivity and incentive for improvement. The outcome of reform measures predominantly
where decline in market share of Nationalized Banks and improvement of Private Sector Banks, entry
of new Private Sector Banks have lead to increased competition in the Banking Sector.

The Banks in India have shifted their focus to 'Cost' determined by revenue-Profit. In other
words, all the resources should be used efficiently to improve the productivity. For sustained growth,
it is essential to focus on cost saving. Earlier, Banks used to focus on the revenue model which is equal
to Cost + Profit. After the introduction of reforms in the Banking Sector, Banks shifted their approach
to profit model, which aimed at profit maximization. Therefore, there arises the need to discuss thesis
issue in detail. This seventh chapter analyses the comparative performance of Public and Private
Sector Banks undertaken for the study.

2. Analysis of Consolidated Operations of Scheduled Commercial Banks

2.1 Assets, Credits and Deposit Growth of SCBs
The slowdown in growth in the balance sheets of banks witnessed since 2011-12 continued

during 2014-15. The moderation in assets growth of scheduled commercial banks (SCBs) was mainly
attributed to tepid growth in loans and advances to below 10 per cent (Chart 2.1). Growth in investments
also slowed down marginally. The decline in credit growth reflected the slowdown in industrial growth,
poor earnings growth reported by the Corporates, risk aversion on the part of banks in the background
of rising bad loans and governance related issues. Further, with the availability of alternative sources,
Corporates also switched part of their financing needs to other sources such as external commercial
borrowings (ECBs), corporate bonds and commercial papers. On the liabilities side, growth in deposits
and borrowings also declined significantly. Bank-group wise, public sector banks (PSBs) witnessed
deceleration in credit growth in 2014-15; private sector banks (PVBs) and foreign banks (FBs), however,
indicated higher credit growth.
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2.2 Growth in current account and saving account (CASA) deposits.
These are moderated due to decline in saving deposits which in turn got reflected in deceleration

in overall deposit growth (Chart 2.2). Bank-group wise, PSBs recorded decline in CASA deposits
while PVBs and FBs recorded higher growth during 2014-15.

2.3 Credit-Deposit (C-D) ratio of the SCBs
It stood at around 78 per cent, same as that of previous year. Among the bank-groups, the C-D

ratio of the private sector banks improved marginally with the other constituents recording a decline
(Chart 2.3).
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2.4 The maturity profile of liabilities and assets of the SCBs.
It witnessed an improvement during 2014-15 as the proportion of short-term liabilities declined

and that of long-term liabilities increased. On the assets side, share of long-term assets declined and
the share of short-term assets increased marginally (Chart 2.4). This can be seen in the light of risk
aversion on the part of banks in the backdrop of rising share of nonperforming loans. The proportion
of long-term loans and advances declined to 27.3 per cent in 2014-15 from 28.9 per cent in the
previous year (Chart 2.5).
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2.5 Maturity Profile of select liabilities/assets of the SCBs.
The PSBs, however, had 52 per cent of their investments in more than 5 year maturity bracket

during 2014-15 while investments of the PVBs and FBs in that tenor, aggregated 30.4 per cent and 5.6
per cent, respectively.

2.6 Off-balance sheet Operations.
Liabilities (notional) of banks showed some resilience on the back of a lukewarm growth in the

previous year and the deceleration in the growth of balance sheet operations of the banks. This was
mainly driven by contingent liabilities on account of outstanding forward exchange contracts, which
has the largest share in off-balance sheet operations of banks (Chart 2.6). Bank group-wise analysis
revealed that, off-balance sheet exposure (notional) as percentage of on-balance sheet liabilities remained
significantly higher for foreign banks as compared with other bank groups, due to their higher exposure
to forward contracts, guarantees and acceptance/endorsements.

2.7 Financial performance of the SCBs.
Both interest earnings and interest expended recorded a lower growth during 2014-15 as compared

to the previous year. Interest earnings reflected the impact of slower credit growth. However, decline
in interest income was marginally higher than interest expended. As a result, net interest income grew
less than the previous year despite an improvement in the operating expenses (through reduction in the
growth of wage bill). Also, the pace of increase in provisions and contingencies due to delinquent loans
declined sharply. This led to an increase in net profits at the aggregate level by 10.1 per cent during
2014-15 as against a decline in net profits during the previous year (Chart 2.7).
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2.8 Financial Performance of SCBs.
Following the trend in the recent past, both net interest margin (NIM) and spread (difference

between return and cost of funds) witnessed marginal decline (Chart 2.8).

2.9. ROI and RoA of SCBs.
During 2014-15, return on assets (RoA) remained at the same level as previous year, however,

return on equity (RoE) dipped marginally (Table 2.1). At the bank-group level, the RoA of PSBs
declined though that of PVBs and FBs showed an improvement.
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Table 2.1: ROA and ROE of SCBs - Bank-group wise

Sr. 
no 

Bank group Return on assets Return on equity 
2013-14 2014-15 2013-14 2014-15 

1 Public sector banks 0.50 0.46 8.47 7.76 
  1.1 Nationalised banks* 0.45 0.37 7.76 6.44 
  1.2 State Bank group 0.63 0.66 10.03 10.56 
2 Private sector banks 1.65 1.68 16.22 15.74 
3 Foreign banks 1.54 1.87 9.03 10.24 
4 All SCBs 0.81 0.81 10.68 10.42 

Notes: Return on Assets = Net profit/Average total assets. 
Return on Equity = Net profit/Average total equity. 
* : Nationalised banks include IDBI Bank Ltd. 
 Source: Annual accounts of banks and RBI staff calculations.

2.10. Priority sector credit
Following the overall trend, credit growth to priority sector also declined during 2014-15 (Chart

2.9) and this decline was spread over all the subsectors with growth in credit to agriculture declining
to 12.6 per cent from 30.2 per cent in the previous year. Credit to priority sectors by PSBs, PVBs and
FBs was 38.2 per cent, 43.2 per cent and 32.2 per cent (of adjusted net bank credit (ANBC)/credit
equivalent of off-balance sheet exposure, whichever is higher) respectively, during the year. Thus,
PSBs indicated a shortfall from the overall target of 40 per cent.2 Within priority sector credit, both
PSBs (16.5 per cent) and PVBs (14.8 per cent) had a shortfall in advances to agricultural sector
against the target of 18 per cent.
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2.11 Retail loan portfolio of the banks
It continued to grow at around 20 per cent during 2014-15 even though there was deceleration

in the total credit growth of banks. Housing loans (constituted around half of the total outstanding
retail loans) and credit card receivables grew by more than 20 per cent. Auto-loans also recorded a
recovery (Chart 2.10).

2.12. Credit to sensitive sectors

Capital market, real estate market and commodities market have been classified as sensitive
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sectors as fluctuations in prices of underlying assets in these sectors could adversely affect the asset
quality of banks. In 2014-15, sensitive sectors accounted for 18.5 per cent of the total loans and
advances of banks. Within these sensitive sectors, more than 90 per cent comprised lending to real
estate market. However, in line with overall trend, credit growth to sensitive sectors also witnessed a
decline on account of lower growth in lending to real estate market. Nevertheless, lending to capital
market recorded higher growth during 2014-15. At the bank group level, in both the sectors, FBs'
exposure was highest followed by PVBs (Chart 2.11).

2.13 Ownership pattern of SCBs.
The banking sector in the country remained predominantly in the public sector with the PSBs

accounting for 72.1 per cent of total banking sector assets, notwithstanding a gradual decline in their
share in recent years. However, despite substantive share in total assets, the PSBs accounted for only
42.1 per cent in total profits during 2014-15, with the PVBs surpassing the PSBs in the share of total
banking sector profits (Chart 2.12).

The Government of India continued to have more than the stipulated 51 per cent shareholding
in all the public sector banks, despite decline in the stake in some of them in recent years. The
maximum foreign shareholding in the case of PSBs was around 17 per cent as at end-march 2015 (20
per cent is regulatory maximum prescribed by the Reserve Bank). In case of the PVBs, the maximum
non-resident shareholding was 73.4 per cent (74 per cent is regulatory maximum prescribed by the
Reserve Bank).
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3. Regional Rural Banks  (RRBS)
The number of RRBs declined to 56 from 57 during the year 2014-15 due to amalgamation.

Following the trend in line with SCBs, the loans and advances of RRBs also recorded a deceleration in
growth to 11.7 per cent during 2014-15 as against 15.2 per cent in the previous year. Investments also
recorded a slower growth. On the liabilities side, deposit growth remained flat at around 14 per cent.

During 2014-15, both interest income and interest expended of RRBs recorded a lower growth
as compared to previous year with the former registering a larger decline in growth. This led to
marginal decline in net interest margin (NIM). Further, RRBs witnessed sharp deceleration in profits
growth to 1.9 per cent in 2014-15 as against 18.5 per cent in the previous year. This resulted in decline
in RoA of RRBs during the year (Chart 2.13).

4. Local Area Banks
Local Area Banks (LABs) were established in 1996 as local banks in the private sector with

jurisdiction over two or three contiguous districts to enable the mobilisation of rural savings by local
institutions and make them available for investments in the local areas. Presently, four LABs are in
operation. Out of these, Capital Local Area Bank Ltd. accounted for 72.9 per cent of the total assets of
LABs as at end-March 2015.

Assets of the LABs grew by 22.2 per cent during 2014-15 while net interest income grew by
16.4 per cent. However, RoA witnessed a marginal decline as compared to previous year (Chart 2.14).

With the Capital Local Area Bank Ltd. getting the Reserve Bank's 'in-principle' approval for the
license for Small Finance Bank (SFB), share of the LABs in the total banking assets will get further
reduced.

5. Customer Services
PSBs accounted for more than 70 per cent of the complaints received during 2014-15 and in all

major categories, the share of PSBs was more than 60 per cent. However, the PVBs accounted for
more than 25 per cent of complaints relating to ATMs, credit/ debit cards and non-observance of fair
practices code (Chart 2.15).

6. Technological Developments in Scheduled Commercial Banks

6.1. Growth in automated teller machines (ATMs).
The banks increased their penetration further with the total number of ATMs reaching 0.18

million in 2015. However, there was a decline in growth of ATMs of both PSBs as well as PVBs. PSBs
recorded a growth of 16.7 per cent during 2014-15 maintaining a share of around 70 per cent in total
number of ATMs. FBs continued to record a negative growth in number of ATMs (Chart 2.16).



Vol.5, No.1, January - March 2016

77

6.2. Population group-wise distribution of ATMs.
In recent years, the shares of ATMs in rural and semi-urban area have been rising, though urban

and metropolitan centres still dominate. In 2015, about 44 per cent of the ATMs were located in rural
and semi-urban centres (Chart 2.17).

6.3. Off-site ATMs.
The share of off-site ATMs in total ATMs increased to 50.9 per cent as at end-March 2015 from

47.9 per cent in the previous year. The increase in share of off-site ATMs of public sector banks played
a major role, which increased to 45.7 per cent in 2015 from 40.3 per cent in 2014. The share of private
sector and foreign banks was already more than 60 per cent (Chart 2.18).

6.4. White label ATMs.
Looking at the efficiency and cost-effectiveness of off-site ATMs, non-bank entities were allowed

to own and operate ATMs called 'White Label ATMs (WLA)' by the Reserve Bank in 2012. As on
October 31, 2015, 10,983 WLAs were installed.

6.5. Debit cards and credit cards
Issuance of debit cards is much higher as compared to credit cards and they remain a preferred

mode of transactions. In 2012, there were 6.3 credit cards for every 100 debit cards, which declined
to 3.8 in 2015 (Chart 2.19). PSBs maintained a lead over PVBs and FBs in issuing debit cards. As on
March 31, 2015 approximately 83 per cent of the debit cards were issued by PSBs, while around 80
per cent of the credit cards were issued by the PVBs (57.2 per cent) and FBs (22.4 per cent).

6.6. Prepaid payment instruments.
Pre-paid payment instruments (PPIs) are payment instruments that facilitate purchase of goods

and services, including funds transfer, against the value stored on such instruments. The value stored
on such instruments represents the value paid for by the holders by cash, by debit to a bank account,
or by credit card. In the past few years, PPIs have emerged as an easy alternative to cash for performing
day to day small value payment transactions. Value of PPIs has increased from ?79.2 billion in 2012-
13 to ?213.4 billion in 2014-15. Among the PPI instruments, PPI card has been the most popular one
(Chart 2.20), with non-bank PPIs having fuelled most of this growth.

7. Financial inclusion initiatives
The Reserve Bank continued its efforts towards universal financial inclusion. Given the boost

provided by the Pradhan Mantri Jan Dhan Yojana (PMJDY) during the period, considerable banking
penetration has occurred, particularly in rural areas. However, significant numbers of banking outlets
operate in branchless mode through business correspondents (BCs)/facilitators (Chart 2.21). Dominance
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of BCs in the rural areas can be gauged from the fact that almost 91 per cent of the banking outlets
were operating in branchless mode as on March 31, 2015.

 As on December 9, 2015, 195.2 million accounts have been opened and 166.7 million RuPay
debit cards have been issued under PMJDY. The scheme was launched on 28th August, 2014 with the
objectives of providing universal access to banking facilities, providing basic banking accounts with
overdraft facility and RuPay Debit card to all households, conducting financial literacy programmes,
creation of credit guarantee fund, micro-insurance and unorganised sector pension schemes. The
objectives are expected to be achieved in two phases over a period of four years up to August 2018.
Banks are also permitted to avail of Reserve Bank's scheme for subsidy on rural ATMs. The objectives
of the financial inclusion plan (FIP), spearheaded by the Reserve Bank and PMJDY are congruent to
each other.

To further strengthen the financial inclusion efforts and increase the penetration of insurance
and pension coverage in the country, the Government of India has launched some social security and
insurance schemes, i.e., Pradhan Mantri Jeevan JyotiBimaYojana, Pradhan Mantri Suraksha BimaYojana
and Atal Pension Yojana in May 2015. As on December 16, 2015, 92.6 million beneficiaries have been
enrolled under the Pradhan Mantri Suraksha BimaYojana and 29.2 million have been enrolled under
Pradhan Mantri Jeevan JyotiBimaYojana. Further, 1.3 million account holders have been enrolled under
Atal Pension Yojana.

8. Conclusion
Due to increasing competition, the policy changes and the operational environment in which the

Indian banking system is currently operating, there has been an increased focus on operational Efficiency
and Profitability. Most of the PSBs have registered a significant improvement in their profitability, but
the Private sector Banks continue to have still better Profitability.

Banking in India has fairly matured in terms of reach, product range with an exception of reach
in rural India still remaining a challenge for Private sector and Foreign Banks. The demand for Banking
Services particularly Retail Banking, mortgages and investment services are expected to grow at a
faster pace. We may see some mergers and acquisitions in the near future towards consolidation of the
sector. Competition has been infused into the Banking system through several measures including
deregulation of interest rates, granting functional autonomy to PSBs etc. The future of PSBs would be
based on their capacity to have good quality Assets and maintaining required Capital Adequacy backed
with stringent prudential norms.

The recent IBA-BCG survey of Banks revealed that the level of confidence in finding profitable
solutions for financial inclusion is not very high. The conventional Banking models are reportedly
unviable for low ticket size, zero collateral banking Business in this segment. the paradigm shift has
been from 'CSR' to 'Economic' Viability'. Banks need to create a Business model for financial inclusion
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considering the economic imperatives and Government should support Banks with incentives for
shared inoperable infrastructure and reimburse for the Government pay outs. The Financial Inclusion
is meaningless unless the rural economy is stimulated and rural infrastructure is accordingly developed.
NABARD could be repositioned for this role.

PSBs have in their folds most experienced staff. However, in 2010, the average cost per Employee
in the Public sector was higher than the new private sector banks. The solution for this does not lie in
blind adoption of HR practices from the Private Sector. It certainly requires careful orchestration of
the initiatives like steady talent induction, systemic succession planning and career management, structural
adjustment in cost, empowering senior and middle management executives, Massive re-skilling,
stimulation of non-officers and structured change management.

It is believed that findings of this study and the suggestions thereof given here above will
immensely help the PSBs and Private Sector Banks to be more competitive and compatible in the new
era of globalization.

The current study and discussions thereon, certainly reveals that the Indian Banking System is
moving towards a more cohesive and strong system, capable and responding to the dynamic economy.
Indian banking system needs a fresher outlook and keeping in view the various distortions on the
system, it is time for the Government to introduce 3rd banking sector reforms expeditiously. For long
term sustainable growth of Indian banks, following could be the crucial factors:

i. The banks to have commitment to develop strong long lasting relationship with their customers
and to provide them high quality services for their retention.

ii. The management of the Banks should ensure that the policies and environment are so evolved
that the staff is well motivated to be more innovative and creative in the professional discharge
of their duties.

iii. The Banks to have commitment for sustained growth with profits and consistent management
of risks.

The study brings to the light few of the issues, mentioned here below, which needs to be
addressed by the Bank management-

a- Banks should fix rigid norms for accountability for performance with desired flexibility to
accommodate genuine/uncontrollable reasons of non-performance.

b- Political interference should be totally eliminated for better administration and also improving
the loan repayments. This will enable better credit management and asset quality of banks
especially PSBs.

c- Private Sector Banks to be encouraged for social banking and to expand in semi-urban and rural
areas. They must work for winning public trust.
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d- Behaviour of staff of PSBs to be improved along with appropriate marketing strategies.
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Abstract
The emergence of new financial technology and growth of outsourcing services in insurance

createshighly competitive market conditions which have a critical impact on consumer behavior.
Hence, it isthe need of the hour for the insurance sector, to better understand their customer's
attitudes towardstechnology in general, to enhance increased satisfaction of their customers
using online insurance. Ifthey succeed, insurance companies will be able to influence and even
determine customer behavior,which will become a major issue in framing appropriate strategies
in the future. This study explores theperception of customers on the online insurance. The study
also tries to identify the whether the factors are influencing the customers to purchase the online
insurance products and satisfaction level of online insurance products. The found that factors are
influencing the customers to purchase the online insurance products and customers are absolutely
satisfied the online insurance products which is offered by the insurers.

Keywords: Internet banking, Customer Satisfaction, On-line Insurance, Service Quality,
liberalization.

Introduction
The Financial Sector of India is intrinsically strong, operationally sundry and exhibits competence

and flexibility besides being sensitive to India's economic aims of developing a market oriented,
industrious and viable economy. The emergence of new financial technology and growth of outsourcing
services in insurance creates highly competitive market conditions which have a critical impact on
consumer behavior. Hence, it is the need of the hour for the insurance sector, to better understand their
customer's attitudes towards technology in general, to enhance increased satisfaction of their customers
using online insurance. If they succeed, insurance companies will be able to influence and even determine
customer behavior, which will become a major issue in framing appropriate strategies in the future.
The insurance industry of India consists of 52 insurance companies of which 24 are in life insurance
business and 28 are non-life insurers. Among the life insurers, Life Insurance Corporation (LIC) is the
sole public sector company. Apart from that, among the non-life insurers there are six public sector
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insurers. In addition to these, there is sole national reinsurer, namely, General Insurance Corporation of
India. Other stakeholders in Indian Insurance market include agents (individual and corporate), brokers,
surveyors and third party administrators servicing health insurance claims.

Insurance Market Size
India's life insurance sector is the biggest in the world with about 360 million policies which are

expected to increase at a Compound Annual Growth Rate (CAGR) of 12-15 per cent over the next five
years. The insurance industry plans to hike penetration levels to five per cent by 2020.The country's
insurance market is expected to quadruple in size over the next 10 years from its current size of US$
60 billion. During this period, the life insurance market is slated to cross US$ 160 billion.The general
insurance business in India is currently at Rs 78,000 crore (US$ 11.7 billion) premium per annum
industry and is growing at a healthy rate of 17 per cent.The Indian insurance market is a huge business
opportunity waiting to be harnessed. India currently accounts for less than 1.5 per cent of the world's
total insurance premiums and about 2 per cent of the world's life insurance premiums despite being the
second most populous nation. The country is the fifteenth largest insurance market in the world in
terms of premium volume, and has the potential to grow exponentially in the coming years.

Online Insurance
In one sentence, purchasing insurance online is convenient, fast and usually cost lesser. The

insurers know the potential of this distribution channel and therefore have the entire product range-
from life to health, motor and travel-available on the net for you. With click of a mouse customer can
buy any policy from any corner of the world at any point of time.

Buying Benefits Online Insurance Products
 The distribution efficiency also leads to cost efficiency. Since the customer buys directly from

the insurer, the distributor's margin (or commissions) is saved. Also, the entire process is carried in the
virtual world and is paperless, reducing the costs further. These savings are usually shared with the
customer in the form of lower premiums.

The biggest benefit of online platform is that it offers the customer to make an informed choice.
Various aggregator sites, such as Policybazaar.com, MyInsuranceClub.com and Easypolicy.com let
you do an overall comparison of features and prices of a particular type of policy across various
companies. Moreover, when buying online, customers can check the reviews and comments section.

Automated Servicing
 The online platform is not limited to sale. It is a prompt and efficient servicing channel as well,

which can be used by existing policyholders', regardless of whether you buy online or not. You can
download product literature like brochures and policy wordings, get quick premium quotes, renew
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your old policies, pay premiums online, track your insurance investments and make online claims. The
difference from offline mode is that here you do not have to depend on anyone and are self-sufficient.
Moreover, the processes are hassle-free and you can complete a transaction at a much lesser time.

Online Assistance
 Since not all of us are equally net-savvy and may have reservations making financial transactions

online, the insurance company websites usually also have live chat facility on their websites where
customers can seek clarification in case of any doubt. Also, there is a toll-free number where you can
call to take the offline route. You can either ask the representative you make the purchase for you
telephonically by giving your details or can also for a face-to-face meeting. The insurer then sends an
executive to help you make the purchase.

Review of Literature
A study conducted by Keerthi, P. and Vijayalakshmi, R.(2009) "A Study on the Expectations and

Perceptions ofthe Services in Private Life Insurance Companies" revealsthat the policyholders'
expectations are well met in the caseof certain factors reacting to service quality. But in the caseof
other variables, there exists a significant gap which meansthat policyholders have experienced low
levels of service asagainst their expectations.According to Kunz (1997) ease in using the Internet as
ameans of shopping positively impacted the consumer'sonline shopping behavior. Product promotions
attempt toinfluence the consumers' purchasing behavior.Blattberg&Wisniewsk, (1989)_. Like other
retail methods,online channels have various promotional tools such ascorporate logos, banners, pop-
up messages, e-mail messages,and textbased hyperlinks to web sites. These types ofpromotions have
positively affected Internet buying.Zhang, Jansen, and Chowdhury (2011) specified thatbusinesses
should have a brand presence on many differentsocial media sites to increase their consumer
audience."Research has shown that exposure to electronic word ofmouth (EWOM) messages can
generate more interest in aproduct category than can exposure to information producedby
marketers"Yasser Mahfooz, et al. (2013), in their research articlestitled "A Study of the Services
Quality issues of internetbanking in Non-metro Cities in India'', confirms that nonusers can be converted
into users by proper education on theservices available and assuring them of the secureenvironment.

Statement of the Problem
In the modern world, internet has become vital part ofmarketing, in some international markets

as high as 30% ofmotor insurance is transacted online. All retail insuranceproducts such as cars,
bikes, health, and travel, home,personal, accident and critical illness insurance are availableonline with
instant real-time policy issuance. Even thoughonline insurance benefit customers in many ways still
manypeople do not trust the insurance through internet. There aresome frauds or proxy websites
which can hack information.Due to the above problems the customers highly hesitate tomake use of
the online insurance service offered by theinsurance companies. At this backdrop, following
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questionsstand as challenges for the entire insurance industryoperating in online.

1. Whether the factors influence a customer to adopt onlineinsurance services?

2. Whether the customers are satisfied the online insurance products?

3. What problems are faced by the customers in onlineinsurance?

Objectives Of The Study
Based on these questions the following objectives wereframed for the study.

• To find out whether the factors are influencing the customers to purchase the online insurance
products in Chennai city; and

• To examine whether the customers are satisfied about the online insurance products in Chennai
city.

Research Methodology
The present paper's core objectives are to find out the customers perception towards the online

insurance products in Chennai city. The study was conducted in Chennai city. The data obtained from
both primary and secondary sources. The Primary data were collected through questionnaireand field
work. Secondary data were collected fromgovernment records, newspapers, business magazines.The
sample size of 233is calculated by using the formula (Exhibit 1)

Calculation of total sample size

n= (ZS/E) 2 
  Z= Confidence Level (5% =1.96) 
 S= Standard Deviation   (0.39) 
 E= Accepted Level of Errors (0.05) 
= (1.96*0.39/0.05)^2 

Source: Determination of Sample size-Source: Kothari, C.R. (2004). Research Methodology Methods
&Techniquest, 2e, pg.179-180

Therespondents were selected on the basis of non- probabilityconvenience sampling. The data
was collected during the period from August 2015 to January2016.Thedatacollected
wasclassified,tabulated, processedandanalyzedinasystematicmanner. ThedatawasrunusingSPSS21.0
versionby one-sample t test and Independent t test used to find out the customer perception towards
the online insurance products in Chennai city.
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Data Analysis And Interpretation
Table 1

 Frequency Percent 
Gender 
Male 162 69.5 
Female 71 30.5 
Total 233 100.0 
Age 
Up to 25 years 42 18.0 
26-35 years 77 33.0 
36-45 years 64 27.5 
Above 45 years 50 21.5 
Total 233 100.0 
Educational qualification 
Up to HSC 52 22.3 
UG 88 37.8 
PG 65 27.9 
Professional 28 12.0 
Total 233 100.0 
Monthly Income 
Up to Rs.20,000 39 16.7 
Rs.20,001- 25,000 72 30.9 
Rs.25,001-30,000 97 41.6 
Above Rs.30,000 25 10.7 
Total 233 100.0 
Employment 
Private 80 34.3 
Government 70 30.0 
Business 51 21.9 
Professional 32 13.7 
Total 233 100.0 
Annual Insurance premium paid 
Up to Rs.15,000 45 19.3 

Rs.15,001-20,000 122 52.4 
Rs.20,001-25,000 47 20.2 
Above Rs.25,000 19 8.2 

Total 233 100.0 

Source: Primary data

Table 1 shows that demographic profile of respondents. Out of 233 respondents, 69.5% of
respondents were male and 30.5% of respondents were female. In connection with age wise distribution
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of respondents, majority 33% of respondents were in the age group of 26-35 years, followed by
27.5% of respondents were in the age group of 36-45 years, 21.5% of respondents were in the age
group of above 45 years and 18% of respondents were in the age group of up to 25 years. Regarding
educational qualification majority 37.8% of respondents are under graduates, followed by 27.9% of
respondents are post graduates, 22.3% of respondents are up to HSC qualified and 12% of respondents
are professionals. Monthly income wise majority 41.16% of respondents monthly income was between
Rs.25,001-30,000, followed by 30.9% of respondents monthly income was  between Rs. 20,001-
25,000, 16.7% of respondents monthly income was up to Rs.20,000 and 10.7% of respondents
monthly income was above Rs.30,000. Employment wise, Majority 34.3% of respondents were private
employees, followed by 30% of respondents were government employees, 21.9% of respondents
were Businessman and 13.7% of respondents were professionals. Regarding annual insurance premium,
majority 52.4% of respondents were paid annual insurance premium between Rs.15,001-20,000,
followed by 20.2% of respondents were paid annual insurance premium between Rs.20,001-25,000,
19.3% of respondents were paid annual insurance premium up to Rs.15,000 and 8.2% of respondents
were paid annual insurance premium above Rs.25,000.

Null Hypothesis 1
The factors are not influencing the customers to purchase of online insurance products in

Chennai city.

Table 2  : One -sample t test for whether the factors are influencing the customer'spurchase of
online insurance products in Chennai city

Factors N Mean Std. 
Deviation 

t value P value 

Easy accessibility of information through websites 233 3.57 1.209 7.152 0.000** 
Branding/Visual appeal of the product and services 233 3.60 1.232 7.392 0.000** 
Premium and fees for services and riders 233 3.66 1.156 8.725 0.000** 
Reliability & Security of services rendered 233 3.46 1.310 5.353 0.000** 
Clarity of service procedure/policies 233 3.61 1.224 7.546 0.000** 
Availability of products to different consumer segments 233 3.34 1.396 3.707 0.000** 
Ability to complete quick delivery of the process 233 3.27 1.417 2.912 0.004** 
Employees skill and ability to solve customer grievances 233 3.39 1.299 4.540 0.000** 
Ability to finalize claim settlement online 233 3.54 1.259 6.503 0.000** 
Ability to comply with IRDA guidelines 233 3.29 1.423 3.085 0.002** 
 Source: Primary data

Note: **represents 1% level of significant

     The above table highlights that One -sample t test for whether the factors are influencing the
customers to avail the online insurance products in Chennai city. Since the p values of all the variables
are less than 0.01, therefore the null hypothesis is rejected at 1% level of significant. Hence it is
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concluded that the factors are influencing the customers to avail the online insurance products in
Chennai city.

Null Hypothesis 2
There is no significant difference between the male and female policy holders with respect to

influencing factors of online insurance products in Chennai city.

Table 3 : Independent t test for whether there is any significant difference between the male and female
policy holders with respect to Influencing factors of online insurance products in Chennai city

Factors of Online Insurance products Gender N Mean Std. Deviation t value P value 
Easy accessibility of information through 
websites 

Male 162 3.55 1.211 -.326 .745 
Female 71 3.61 1.213 -.326 .745 

Branding/Visual appeal of the product 
and services 

Male 162 3.59 1.239 -.190 .850 
Female 71 3.62 1.223 -.190 .849 

Premium and fees for services and riders Male 162 3.67 1.148 .114 .909 
Female 71 3.65 1.184 .112 .911 

Reliability & Security of services 
rendered 

Male 162 3.44 1.300 -.368 .713 
Female 71 3.51 1.340 -.364 .717 

Clarity of service procedure/policies Male 162 3.54 1.267 -1.285 .200 
Female 71 3.76 1.114 -1.351 .179 

Availability of products to different 
consumer segments 

Male 162 3.34 1.397 .007 .994 
Female 71 3.34 1.404 .007 .994 

Ability to complete quick delivery of the 
process 

Male 162 3.23 1.407 -.682 .496 
Female 71 3.37 1.447 -.675 .501 

Employees skill and ability to solve 
customer grievances 

Male 162 3.35 1.306 -.720 .472 
Female 71 3.48 1.286 -.724 .470 

Ability to finalize claim settlement 
online 

Male 162 3.50 1.277 -.667 .505 
Female 71 3.62 1.223 -.678 .499 

Ability to comply with IRDA guidelines Male 162 3.32 1.404 .541 .589 
Female 71 3.21 1.473 .531 .596 

 
Source: Primary data

The above table shows that Independent t test for whether there is any significant difference
between the male and female policy holders with respect to Influencing factors of online insurance
products in Chennai city. Since the p value of all the variables are greater than 0.05. Therefore the null
hypothesis is accepted at 5% level of significant. Hence it is concluded that there is no significant
difference between the male and female policy holders with respect to influencing factors of online
insurance products in Chennai city.

Null Hypothesis 3
The customers are not satisfied about the online insurance products in Chennai city.
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Table : One-sample t test for whether the customers are satisfied about the online insurance products in
Chennai city

One-Sample Statistics 
 N Mean Std. 

Deviation 
Std. Error 

Mean 
t value P value 

Customer satisfaction about the 
online insurance products 

 
233 

 
3.41 

 
1.274 

 
.083 

 
4.887 

 
0.000** 

 Source: primary data

Note: **represents 1% level of significant.

One-sample t test for whether the customers are satisfied about the online insurance products
in Chennai city highlighted the above Table 4. Since the t value is 4.887 and corresponding p value is
0.000, which is less than 0.01. Therefore, the null hypothesis is rejected at 1% level of significant.
Hence it is concluded that the customers are satisfied about the online insurance products which is
offered by the insurers in Chennai city.

Summary of Findings
• It is noted from the study majority 69.5% of respondents were male and 30.5% of respondents

were female. In connection with age wise distribution of respondents, Majority 33% of
respondents were in the age group of 26-35 years. Majority 37.8% of respondents were under
graduates.

• The study found that majority 41.16% of respondents monthly income was between Rs.25,
001-30,000

• The study reveals that majority 34.3% of respondents were private employees and 52.4% of
respondents were paid annual insurance premium between Rs.15, 001-20,000

• It is identified from the study that the factors are influencing the customers to avail the online
•nsurance products in     Chennai city at 1% level of significant.

• The study reveals that there is no significant difference between the male and female policy
holders with respect to influencing factors of online insurance products in Chennai city.

• The study found that the customers are satisfied about the online insurance products    which
are offered by the insurers in Chennai city.

Suggestions
• The insurers should educate the customers about the reliability of the online insurance products.

• The insurers clearly mentioned the terms and conditions of the online insurance products in
websites.
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• The insurers provide the frequent updates regarding the online insurance products to the
customers.

• The insurers should create trustworthiness about the online insurance products among the
customers.

Conclusion
It is observed from the study; unquestionably on-line insurance is a strong channel for the

economic development and in order to enhance the tendency to use online insurance as a primary
channel. The study found that factors are influencing the customers to purchase the online insurance
products. The customers felt that purchase of online insurance products absolutely save the time,
quickly issuance of policy, safety and security.The customers are absolutely satisfied the online insurance
products which is offered by the insurers in India.
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Abstract
SARAs Fair focuses to create revolutionary marketing strategy for promoting rural

manufacturers, inaugurating the income opportunities for the rural artisans actively involved in
the Swarnjayanti Gram SwarozgarYojana (SGSY) scheme. SARAs fairs has created a convergent
marketing platform for the rural artisans to meet the customers and to capture their requirements.
This paper highlights the insights of organizing SARAs (Sale of Articles of Rural Artisans) Fairs
which provides the Holistic Marketing Gateway for Rural artisans. SARAs Fair plays an active
role in bring transformation in the Indian Rural artisans livelihood by generating income and
enhancing the purchasing power of the rural communities. SARAs exhibition fairs facilitate in
preserving the unique cultural assets of the country, as the crafts produced by rural artisans are
the prominent tool to generate revolutionary impact on the livelihood of rural artisans who are
occupy iconic position in the agrarian economy.

Keywords:SARAs Fair, Rural Artisans, Ministry of Rural Development (MORD),
Swarnajayanti Gram SwarozgarYojana (SGSY), Council for the Advancement of People's Action
and Rural Technology (CAPART)

1.1 Preamble
Honourable Prime Minister Narendra Modi conceptualized "Make in India Campaign" on 25th

September 2014. The campaign has been launched for the purpose of job creation in secondary and
tertiary sector thus boosting the national economy and thereby converting India to a self-reliant country.
Besides, this initiative would give the Indian economy a global recognition. Gandhiji believed that "real
India lives in villages". Rural artisans in India can be considered as the torch bearers of Modi's "Make
in India Campaign" strategy. Make in India Campaign" acts as the inoculation for the rural artisans to
refurbish their skills by enhancing country's productivity. This novel venture can faucet the skills of
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rural artisans which augments the income generation capability of rural artisans in India. The initiative
of the SARAs Fair was pioneered by the Ministry of Rural development (MoRD) during the year 1999-
2000 for encouraging rural products and enhancing the potential of rural artisans' products. SARAs
(Sale of Articles of Rural Artisans) Fair is a milestone verdict of the Ministry of Rural Development,
Government of India, for marketing of their rural products produced by the rural artisans and Self
Help Groups under the Swarnjayanti Gram SwarozgarYojana scheme. SARAs Fair is the gateway to
explore the opportunities for the rural artisans who are actively involved in Swarnjayanti Gram
SwarozgarYojana (SGSY) scheme of the Ministry of Rural Development. SARAs Fair has been a
customary conducting the yearly exhibition -cum sale fair display event effectively happening since
1999. The MORD in association with the Council for Advancement of People's Action and Rural
Technology (CAPART) organized the SARAs Fair during the India International Trade Fair (IITF)
initially in India in the year 1999 at PragatiMaidan, New Delhi. In fact SARAs was promoted as an
umbrella brand for promoting all the rural products. This event displays a extensive collection of
products manufactured by the rural artisans, craftsmen. SARAs Fair focuses to create revolutionary
marketing strategy for promoting rural manufacturers, inaugurating the income opportunities for the
rural artisans actively involved in the Swarnjayanti Gram SwarozgarYojana (SGSY) scheme. SARAs
Fairs has created a convergent marketing platform for the rural artisans to meet the customers and to
capture their requirements. SARAs Fair are considered as the channel to promote rural products made
by the rural artisans.  The SARAs fairs create an awareness and responsiveness for their products
among the various consumers. This initiative will in turn helps the rural artisans to recognize their
livelihood opportunities and institute links with the markets in urban and semi?urban areas.

1.2 Objective of the study
To study the insights of organizing SARAs (Sale of Articles of Rural Artisans Society) Fairs

which provides the Holistic Marketing Gateway for Rural artisans.

1.3 Source of Data
The study is based on secondary data acquired from the website of Ministry of Rural development

pertaining to SARA mela.

1.4   Research Design
This study is a descriptive research. The sample period extends from 2004-05 to 2008-09 for a

period of 5 years. The data taken for the research study deals with details such as name of the State,
venue of the SARAs Fair, duration, number of participants and total Sales.  The researcher employs
Percentage analysis was employed by the researcher to navigate the insights of success of the SARAs
mela for the rural artisans.
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2.1   Progress of SARAs Fair
SARAs Fair provides an avenue for promoting and developing the rural handicrafts produced

by the rural artisans. This exhibition cum fair portrays the skills the Indian rural artisans across the
country. This Fair generates greater confidence in the minds of the stakeholders in the rural product
development and the rural artisans. SARAs play an effective role in connecting the artisans with
various markets. The State Government is supported by Ministry of Rural Development for organizing
one regional SARAs Fair in metros and major cities of the state. Financial supported is granted by
Ministry of Rural development to the extent uptoRs. 25 lakhs for Metro cities and Rs. 20 lakhs in other
cities.The eligibility norms for participation in the SARAS Fair are as follows (Ref: Grameen Bharat,
different Issues): 1. The participant should basically be a BPL card holder artisan. 2. The artisans
should be beneficiaries of SGSY Programme of the MoRD. Currently after reformatting of SGSY,
SARAS Fair is an initiative under National Rural Livelihood Mission of the Ministry of Rural Development,
Govt. of India.

 In the year 2010-11, Ministry of Rural development organized 24 regional SARAs Fair throughout
the country more than 4000 rural artisans benefited and increased their sales turnover worth more than
Rs. 19 crores by selling their products. In the year 2014-2015, 18 states namely Bihar, Gujarat,
Himachal Pradesh, Odisha, Haryana, Jharkhand, Jammu and Kashmir, Uttar Pradesh, Rajasthan, Madhya
Pradesh, Kerala, Maharashtra, Andhra Pradesh, Tripura, Tamil Nadu, Telangana, West Bengal, Nagaland,
Uttrakhand, Assam, Manipur and Punjab has sparkled in SARAs Fair.

Table 1 (Appendix) exhibits the details of the SARA Exhibition held during 2004-05. In the year
2004-05, 5438 participants across the country were actively involved in SARA Exhibition cum fair for
promoting the enriched heritage oriented craft work undertaken by rural artisans. The total sales
turnover was more than 18 crores. The SARA Fair conducted in New Delhi at IITF was more successful
among the 13 States, 11.40% of the rural artisans participated bring 19.57% of sales in the total yearly
turnover. The SARA Fair conducted in lucknow during 05/02/05 to 16/02/05 was booming with good
rate of turnover to the extent of 13.57% of the total yearly turnover.

Table 2 (Appendix) displays the facts of SARA Fair held in the year 2005-06, The participants
number increased to 9064, with the total sales yearly turnover of more than 22 crores. Among the 22
states, New Delhi was leading in the sales turnover made and participation rates followed by Rajasthan,
Gujarat, Goa.

Table 3 (Appendix) shows the details of the SARA Fair for the year 2006-07. The number of
rural artisan participants was 7496 who are enthusiastically involved in the SARA Fair organized by
MORD. Around 23 crores yearly sales turnover happened, Mumbai was leading in the sales turnover
amounting to 2.5 crores which constitutes 11.22% of the total yearly sales turnover made in the
exhibition. The number of participants in the Mumbai SARA Fair held on 23/12/06 to 03/01/07 was
584 which constitute 7.74% of the total participation rate.
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Table 4 (Appendix) highlights about the details of the SARA Fair for the year 2007-08. In this
year, SARA Fair conducted in Trivandrum was outperforming other states. Although the number of
participants in Kerala SARA Fair was just 175, the sales turnover was high to the extent of Rs. 2.8
crores. The participant rate was high in Mumbai which constitutes 10.59% of the total number of
participants.

Table 5 (Appendix) exhibits the facts of SARA Fair happened during the year 2008-09.  SARA
Fair in Mumbai was exhibiting with high sales turnover to the extent of Rs. 2.5 crores which is
10.31% of the total yearly sales turnover.  The number of participants was high in SARA Fair held in
New Delhi at IITF to the extend  of 9.88% of the total yearly participant rate. More than 2 crores
worth articles produced by rural artisans were sold amounting to 8.25% of the total yearly turnover

Table 6 (Appendix) highlights the inclusive performance of SARAs Fair. There was a tremendous
increase in the sales turnover from 2004-05 to 2008-09. In the year 2007-08, there was incredible
increase in the percentage of sales turnover with huge sales of the articles produced by the rural
artisans worth more than Rs. 29 crores. The number of participants in the SARA fair remarkably
increased from 5438 in the year 2004-05 to 9064 in next year itself. This highlights that there is great
awareness among the rural artisans about the SARA fairs organized by MORD.

2.2 SARAs Fair Spotlight to Rural Artisans
SARAs Fair provides the plinth for the rural artisans to promote their crafts and it enables the

rural artisans to venture for their livelihood prospective in the long run.  SARAsFair enables the rural
artisans to display, demonstrate and sell their products to the customer. This fairs provides exposure to
the artisans to identify the needs and preferences of the customers and further produce crafts in
accordance to the customer choice. Effective interaction with the prospective buyer enables the rural
artisans in seeking bulk orders for their produce. Innovative ideas can also be developed by the rural
artisans as per the customer demand for the product. SARAs Fair acts as the podium for the effective
sharing of knowledge and exchange of ideas about the art, craft and culture, customs and traditions,
demand requirements which in turn paves a great way for future product planning.  This Fair brings
under one roof wide variety of good quality products for the customers at their convenience at the best
prices. SARAsFair enables the rural artisans to upgrade and develop their products, enhance the
customer handling skills, inculcates the knowledge of good salesmanship in practice, enhances the
customer base. SARAsFair offers regular marketing support for income generation with immense
exposure to the urban customers.

2.3 Institutional Support for conducting SARAs Fairs
During the 11th five year plan the Government of India extended financial support to the extent

of Rs. 752 crores to the crafts sector. Several institutions such as Khadi and Village Industries
Commission (KVIC), SIDBI, NABARD, Council for the Advancement of People's Action and Rural



Technology (CAPART) have been actively involved in funding the rural artisans through several schemes.
The 12th five year plan focus on the inclusive and sustainable growth strategy making the rural
artisans to cope with the globally competitive environment, providing sustainable livelihood prospective
to the rural artisans and thus resulting in the balanced socio-economic development and inclusive
growth. The 12th five year plan allocated Rs. 4519 crores for this purpose. The Publicity for the Fair
was undertaken by the Media Division of CAPART through advertisements in regional newspapers
and through outdoor mode of advertising such as placing the hoarding and display boards at various
strategic locations in Fair. In order to encourage the best work of the rural artisans and coordinators
of the event, and thus to create collective eagerness to actively involved in SARAs Fair, special committee
was constituted by MORD to select the best participants in various categories such as Best artisan,
Best product, Best stall decoration, Best Coordinator of State. This committee will visit all the stalls in
the SARAs Fair and decided and distribute the prizes to the best participant.

3. Conclusion
Rural artisans are the backbone of the non-farm rural economy.  Rural artisans depend on

home-grown modes of production, customary skills and techniques to make a income based on
handmade products. One of the major bottlenecks in India is that our markets do not recognize the
true value of its own craft. When this value is recognized, and if people are enthusiastic to pay a
privileged price for craft-based products, this should translate into high wages for weavers and
craftspeople and act as a income  booster for millions of rural based livelihood opportunities Thus
there is an imperative need for benevolence to realize the economic potential of the rural artisans
community by investing in high impact scalable models that have the prospective to reinforce their
livelihoods in a sustainable manner. SARAs Fair plays an active role in bring transformation in the
Indian Rural artisans livelihood by generating income and enhancing the purchasing power of the rural
communities. SARAs exhibition fairs facilitate in preserving the unique cultural assets of the country,
as the crafts produced by rural artisans are the prominent tool to generate revolutionary impact on the
livelihood of rural artisans who are occupy iconic position in the agrarian economy. "Make in India
Campaign" outshine as the prospective for structural transformation in the economy through optimum
utilization of India's predominant labour force. Rural development authorities must develop effective
policy framework that would proactively govern the rural development oriented institutions to reengineer
rural artisans. The Centre and State government are accountable in steering rural development through
adequate disbursement of bank credit, implementing effective marketing strategies in marketing their
products, and to provide adequate tools and equipment's to manufacture sophisticated goods to capture
the global market for the rural artisans. "Make in India Campaign" brings a radical revolution in tapping
the skills of rural artisans increasing employability, rising labour productivity by enhancing India's
Gross Domestic Product. The aspirations of the rural artisans have to be fulfilled, improving their
socio economic status by ushering empowerment in India through the victorious implementation of
proactive initiative of Government of India "Make In India Campaign".
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Appendix
Table 1 : Facts of SARAs Fair Held during 2004-05

Name of the 
State 

Venue Duration Parti
cipan

ts 
Nos 

Total Sales 
(Rs.) 

% of 
Participa

nts 

% of 
sales 

turnove
r 

Madhya Pradesh Bhopal 3/3/05 to 
14/3/05 

408 13789160 7.5 7.35 

Uttar Pradesh Lucknow 5/2/05 to 
16/2/05 

500 25452671 9.19 13.57 

Karnataka Bangalore 17/2/05 to 
28/2/05 

460 8000000 8.45 4.26 

Rajasthan Jaipur 12/8/04 to 
23/08/04 

230 17355154 4.22 9.25 

New Delhi  DilliHaat 01/09/04 
to 
15/09/04 

321 10836548 5.90 5.77 

Andhra Hyderabad 21/12/04 
to 
01/01/05 

366 22426015 6.73 11.95 

Bihar Patna 30/03/05 
to 
10/04/05 

482 2600000 8.86 1.38 

Gujarat Ahmedaba
d 

14/10/04 
to 
29/10/04 

300 6782856 5.516 3.616 

New Delhi (IITF) IITF 14/11/04 
to 
27/11/04 

620 36717915 11.40 19.57 

Maharastra Mumbai 23/12/04 
to 
03/01/05 

477 13192000 8.77 7.03 

Orissa Bhubanesw
ar 

16/01/05 
to 
27/01/05 

612 9022696 11.25 4.81 

New Delhi 
(DilliHaat) 

DilliHaat 01/04/04 
to 
15/04/04 

300 10000000 5.51 5.33 

Assam Guwahati 18/2/05 to 
05/03/05 

362 11398681 6.65 6.07 

Total 5438 187573696  
 

Source: MORD
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Table 2 : Facts of SARAs Fair Held during 2005-06
Name of the 

State 
Venue Duration No of 

participants 
Total Sales % of 

Partici- 
-pants 

% of 
sales 

turnover

Harayana Gurgaon 16/9/05 to 
25/09/05 

324 3034851 7.5 7.35 

Goa Panaji 24/11/05 to 
04/12/05 

294 3054551 9.19 13.57 

Chattisgarh Raipur 01/12/05 to 
11/12/05 

1500 4034269 8.45 4.26 

Madhya 
Pradesh 

Bhopal 16/12/05 to 
25/12/05 

336 8269354 4.22 9.25 

Maharastra Mumbai 23/12/05 to 
03/01/06 

697 22100000 5.90 5.77 

Gujarat Ahmedabad 22/10/05 to 
31/10/05 

195 7140694 6.73 11.95 

TamilNadu Coimbatore 09/10/05 to 
23/10/05 

174 5067000 8.86 1.386 

Orissa Puri 07/07/05 to 
16/07/05 

822 7297262 5.516 3.616 

New Delhi DilliHaat 01/09/05 to 
15/09/05 

362 7660615 11.40 19.57 

Assam Guwahati 27/01/06 to 
06/02/06 

480 7609472 8.77 7.03 

Uttarakhand Dehradun 19/08/05 to 
28/08/05 

300 2545000 11.25 4.81 

Andhra Hyderabad 14/12/05 to 
25/12/05 

382 16400000 5.51 5.33 

West bengal Kolkatta 01/02/06 to 
10/02/06 

381 5188842 6.65 6.07 

Rajasthan Jaipur 02/10/05 to 
13/10/05 

242 31741730 2.66 13.85 

Uttar Pradesh Lucknow 14/10/05 to 
30/10/05 

240 26320784 2.64 11.49 

New Delhi  DilliHaat 01/04/05 to 
15/04/05 

421 11701737 4.64 5.10 

New Delhi DilliHaat 16/01/06 to 
31/01/06 

250 7630495 2.75 3.33 

Karnataka Bangalore 17/03/06 to 
28/03/06 

430 10200000 4.74 4.45 

Tripura Agartala 17/03/06 to 
26/03/06 

318 4915432 3.50 2.14 

Bihar Muzaffarpu
r 

01/03/06 to 
10/03/06 

66 945000 0.72 0.41 

Jammu and 
Kashmir 

Srinagar 28/07/05 to 
09/08/05 

249 5700000 2.74 2.48 

New Delhi IITF 14/11/05 to 
27/11/05 

601 30468083 6.63 13.30 

 Total 9064 229025171   
 Source: MORD
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Table 3 : Facts of SARAs Fair Held during 2006-07

N ame of th e 
Stat e 

Venue  Duration  No of 
partic i-
pa nts 

Tot al Sales %  of 
Part ic ip

an ts 

%  of  
sales 

t ur nove r 
We st Bengal Kolkatta  04/12/06to 

13/12/06 
309 101844 49 4.12 4.57 

Gujar at Ahm ed abad  02/10/06 to 
13/10/06 

167 8044213 2.22 3.61 

Madhya 
Pr ade sh 

B hopal 11/05/06 to 
24/05/06 

350 7311000 4.66 3.28 

Tripura  Aga rtala  10/02/07 to 
19/02/07 

476 5398392 6.35 2.42 

Utta r Pr adesh Luc know 17/02/07 to 
26/02/07 

258 210083 90 3.44 9.43 

Orissa Bhubane sw
ar 

05/03/07 to 
15/03/07 

549 9639379 7.32 4.32 

Assam Guwa hati 26/03/07 to 
05/04/07 

283 4670190 3.77 2.09 

Biha r P atna 10/03/07 to 
22/03/07 

562 4503732 7.49 2.02 

Jam mu and 
kashmir 

S rinagar 10/07/06 to 
25/07/06 

157 2600000 2.09 1.16 

Tam ilNadu S alem  18/02/07 to 
03/03/07 

128 5995000 1.70 2.69 

Maharastra  M um bai 23/12/06 to 
03/01/07 

584 250000 00 7.79 11.22 

Cha ttisga rh R aipur 01/12/06 to 
15/12/06 

130 2713371 1.73 1.21 

Kar nataka  B anga lor e 30/03/07 to 
15/04/07 

244 161000 00 3.25 7.23 

Jharkha nd R anc hi 16/01/07 to 
31/01/07 

355 3638932 4.73 1.63 

Goa P ana ji 22/12/06 to 
02/01/07 

353 4746303 4.70 2.13 

Andhra  Hyde rabad 31/10/06 to 
11/11/06 

550 216226 02 7.33 9.71 

Manipur Impha l 14/10/06 to 
23/10/06 

286 2203000 3.81 0.98 

Utta rkha nd Dehrad un 01/11/06 to 
12/11/06 

160 5402822 2.13 2.42 

Ker ala Alappuz ha 19/12/06 to 
31/12/06 

251 5405320 3.34 2.42 

Har aya na Gur ga on 17/09/06 to 
30/09/06 

205 7794132 2.73 3.50 

Ra jasthan Jaipur  02/10/06 to 
14/10/06 

237 143137 06 3.16 6.42 

New De lhi DilliH aat 11/04/06 to 
24/04/06 

203 9548123 2.70 4.28 

New De lhi DilliH aat 12/09/06 to 
25/09/06 

299 116769 76 3.98 5.24 

New De lhi II TF 14/11/06 to 
27/11/06 

400 131631 04 5.33 5.91 

Total 7496 222683136   
 

Source: MORD
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Table 4 : Facts of SARAs Fair Held during 2007-08
Nam e of t he  

S tate  
Ven ue  Du rat ion  N o of  

p artic ip an ts  
Tot al  S ale s %  of  

Part ic i
p an ts 

%  of 
sa les 

tu rn over  
N ew De lh i Dil liH aat 10 /04/07  to 

23/04/07  
410 8398746  

4 .80  2 .87  
K er ala Tr iva ndrum  14/08/07  to 

26/08/07  
175 28188076  

2 .05  9 .63  
Jam m u and  
K ashm ir 

S rinaga r 27/08/07  to 
07/09/07  

145 3192000  
1 .69  1 .09  

N ew De lh i Dil liH aat 11 /09/07  to 
24/09/07  

196 9600000  
2 .29  3 .28  

H ar aya na Gur ga on  27/09/07  to 
08/10/07  

450 16555472  
5 .22  5 .65  

M adha ya  
Pr ade sh 

Bhopal 28 /09/07  to 
14/10/07  

209 8539025  
2 .44  2 .91  

Ra jasthan jaipur 29/09/07  to 
14/10/07  

175 19019365  
2 .05  6 .50  

W e st ZB enga l Kolkatta  29 /09/07  to 
14/10/07  

312 17497161  
3 .65  5 .98  

U tta r Pr ade sh Luc know 28/03/08  to 
08/04/08  

600 19541214  
7 .03  6 .67  

M anipur Im pha l 31 /10/07  to 
11/11/07  

316 3130150  
3 .70  1 .06  

M egha la ya S hi llong  05/11/07  to 
11/11/07  

76 4500000  
0 .89  1 .53  

IIT F SA RAS  
2007 

P raga tiM a id
an  

14/11/07  to 
27/11/07  

345 19000000  
4 .04  6 .49  

Punja b P at iala 06 /12/07  to 
17/12/07  

356 3670819  
4 .17  1 .25  

Cha t tisga rh  B hila i 06 /12/07  to 
18/12/07  

138 7343000  
1 .61  2 .50  

T ripura  Aga rtala  06 /12/07  to 
17/12/07  

219 7116000  
2 .56  2 .43  

Bih ar P atna 06/12/07  to 
17/12/07  

281 6972226  
3 .29  2 .38  

M ah arast ra M um bai 22/12/07  to 
02/01/08  

904 16611388  
10 .59  5 .67  

Goa  P ana ji 27 /12/07  to 
07/01/08  

333 3115934  
3 .90  1 .06  

Or issa  B hubane swa
r 

10/01/08  to 
20/01/08  

347 13283279  
4 .06  4 .54  

Gu jar at Aur at 15 /01/08  to 
27/01/08  

610 9724000  
7 .14  3 .32  

N ew  De lhi Dil liH aat 29 /01/08  to 
11/02/08  

200 10500000  
2 .34  3 .58  

Tam il Nad u M adur ai 01 /02/08  to 
12/02/08  

181 5918884  
2 .12  2 .02  

A ssam   Guwa hat i 02 /02/08  to 
13/02/08  

172 7029275  
2 .01  2 .40  

Jhar kh and  R anc hi 14 /02/08  to 
25/02/08  

345 4441340  
4 .04  1 .51  

A nd h ra  Hyde ra bad  14/02/08  to 
25/02/08  

645 16800000  
7 .55  5 .74  

U tt arak han d De hrad un  16/02/08  to 
27/02/08  

139 4673470  
1 .62  1 .59  

Ka rn ataka  B anga lor e 20/03/08  to 
31/03/08  

253 18200000 
2 .96  6 .22  

 Tota l  8532 292560824    
 Source: MORD
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Table 5 : Facts of SARAs Fair Held during 2008-09
Name of the 

State 
Venue Duration No of 

participants 
Total Sales % of 

Participan
ts 

% of sales 
turnover 

Madhya 
Pradesh 

Bhopal 12/06/08 to 
24/06/08 

375 7219042 
4.94 2.95 

Orissa Puri 03/07/08 to 
13/07/08 

242 11817525 
3.19 4.83 

New Delhi DilliHaat 26/08/08 to 
08/09/08 

353 9028246 
4.65 3.69 

Kerala Kozhikode 29/08/08 to 
10/09/08 

514 10570108 
6.77 4.32 

Harayana Gurgaon 18/09/08 to 
29/09/08 

483 13638376 
6.36 5.57 

Andhra Hyderabad 01/10/08 to 
15/10/08 

550 19030097 
7.25 7.77 

Gujarat Rajokot 09/10/08 to 
20/10/08 

411 16064519 
5.41 6.56 

Uttarakhand Dehradun 15/10/08 to 
27/10/08 

200 6751312 
2.63 2.75 

New Delhi IITF 14/11/08 to 
27/11/08 

750 20200000 

9.88 8.25 
Goa Margaon 18/10/08 to 

29/10/08 
205 4600000 

2.70 1.88 
Punjab Patiala 30/11/08 to 

11/12/08 
467 8695045 

6.15 3.55 
West Bengal Kolkatta 04/12/08 to 

15/12/08 
321 21213825 

4.23 8.67 
Maharastra Mumbai 22/01/09 to 

02/02/09 
437 25238155 

5.76 10.31 
Jharkhand Ranchi 17/12/08 to 

27/12/08 
343 6725000 

4.52 2.74 
Karanataka Bengalru 20/12/08 to 

04/01/09 
284 24300000 

3.74 9.93 
Rajasthan Jaipur 21/12/08 to 

06/01/09 
145 13200000 

1.91 5.39 
Assam Guwahati 02/01/09 to 

13/01/09 
222 5962022 

2.92 2.43 
Tripura Agartala 08/01/09 to 

19/01/09 
690 8645860 

9.07 3.53 
New Delhi DilliHaat 13/01/09 to 

26/01/09 
472 10150000 

6.22 4.14 
Sikkim Joretang 14/01/09 to 

28/01/09 
120 1600000 

1.58 0.65 
       
 Total  7584 244649132   
 Source: MORD
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Table 6 : Inclusive Performance of SARAs Fairs

Year 
No of 

Participants 
Total 
sales 

% increase in 
sales 

%increase in 
participants 

2004-05 5438 187573696     
2005-06 9064 229025171 122.09 166.67 
2006-07 7496 222683136 97.230 82.70 
2007-08 8532 292560824 131.37 113.82 
2008-09 7584 244649132 83.62 88.88 

 Source: MORD
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Abstract
Organizational citizenship behavior (OCB) is a phrase that encompasses anything buoyant

and productive that employees do, of their own preference, which ropes co-workers and benefits
the company. Typically, employees who regularly connect with OCB may not always be the top
performers, but they are the ones who are known to 'go the second mile' or 'go more than and
beyond' the minimum efforts required to do a merely acceptable job. The main objective of this
paper is to acclimatize to an existing methodological structure for conducting a comprehensive
literature review on empirical phenomenon of Organizational citizenship behavior. For this
purpose abstracts of various peer-reviewed journal publications have been analyzed on research
topic and methodologies used.

1. Introduction
"Organizations want and need employees who will do those things that aren't in any job description.

Evidence indicates that those organizations that have such employees outperform those that don't
"(Podsakoff, N. P., Blume, B. D., Whiting, S. W., & Podsakoff, P. M. (2009). As a result, some human
subject studies are concerned with organizational citizenship behavior as a dependent variable.
Organizational citizenship behavior (OCB) means individual behaviors that are beneficial to the organization
but not directly recognized by the formal reward system. Though there are research studies that
provide the domain of OCB and its effects on the organizational performance but they have varied
viewpoints and are inadequate.

More than four decades ago Katz (1964) proposed that employees should have three kinds of
behavior for effective functioning in an organization. First, people must be induced to enter and remain
in the organization. Second, people must perform their specific job requirements. Finally, there must
be innovative and spontaneous activity in achieving organizational goals which go beyond their job
descriptions. The last category of behaviors is defined as organizational OCB Organ (1988).
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Katz (1964) identified two dimensions of individual performance: in-role and extra-role. According
to Katz, in-role performance behaviors are a set of limited number of assigned roles defined by
organizational protocols. Such kind of behaviors is role specific and written in an individual's job
description. Extra-role behaviors, on the other hand, are behaviors that are not prescribed by job
descriptions and may be similar across jobs, and serve the accomplishment of organizational goals.
Although defining specific roles for each job reduces human variability and increases predictability of
the quality and quantity of the performance, individuals should be encouraged to engage in spontaneous
and innovative behaviors that may help the organization to survive.

Katz and Kahn (1966) stated that organizational well-functioning heavily depends on extra-
role behaviors, therefore managers need employees who do more than what is described in the work
contract. Specifically, managers look for OCB which were described in 1988 by Organ as "discretionary
behaviors, not directly or explicitly recognized by the formal reward system and that in aggregate
promote the effective functioning of the organization". Such discretionary behaviors which are not
specified by role prescriptions are vital for achieving organizational goals.

As Katz (1964) pointed out it is not possible for an organization to foresee all contingencies
within its operations, or to anticipate environmental changes accurately, or to control human variability
perfectly. Therefore, "an organization which depends solely upon its blueprints of prescribed behavior
is a very fragile social system"

What is necessary for organizational survival and effectiveness is employees who contribute to
organizational functioning by engaging in extra role behaviors such as helping a co-worker or one that
has heavy workload, voluntarily attending and actively participating in unit meetings, paying attention
to self- development to become versatile and being flexible in terms of tasks that can be performed,
and not complaining about petty problems. Aggregated over time and persons, organizational citizenship
behaviors become important since they facilitate the accomplishment of organizational goals and enhance
organizational performance (Allen & Rush, 1998).

Empirical research has shown that OCBs benefit the organizations in many ways such as customer
satisfaction, quality and quantity of the service or product, sales performance, customer complaints,
and revenue (Karambayya, 1990; Podsakoff& Mackenzie, 1994; Mackenzie, Podsakoff, & Ahearne,
1998; Walz & Niehoff, 1996; Koys, 2001; Podsakoff, Whiting, Podsakoff, & Blume, 2009).

Podsakoff and associates (2006) defined certain ways by which OCBs may affect organizational
performance. OCBs might enhance both co-worker and managerial productivity. OCBs may also free
up resources for more productive purposes and reduce the need to devote scarce resources to purely
maintenance functions. Moreover, OCBs may serve as effective means of coordination activities between
team members and across work groups. OCBs may also enhance the organization's ability to attract
and retain the best people by making it a more attractive place to work. Additionally, OCBs may
enhance the stability of organizational performance by reducing variability. Furthermore, OCBs may
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improve an organization's ability to adapt to environmental changes. Lastly, OCBs may enhance
organizational effectiveness by creating social capital.

2. Definition and Origin of Organizational Citizenship Behavior
Organizational citizenship behavior (OCB) has undergone subtle definitional revisions since the

term was coined in the late 1980s, but the construct remains the same at its core. OCB refers to
anything that employees choose to do, spontaneously and of their own accord, which often lies
outside of their specified contractual obligations. In other words, it is discretionary. OCB may not
always be directly and formally recognised or rewarded by the company, through salary increments or
promotions for example, though of course OCB may be reflected in favourable supervisor and co-
worker ratings, or better performance appraisals. In this way it can facilitate future reward gain
indirectly. Finally, and critically, OCB must 'promote the effective functioning of the organisation'
(Organ, 1988).

Currently, OCB is conceptualized as synonymous with the concept of contextual performance,
defined as 'performance that supports the social and psychological environment in which task
performance takes place' (Organ, 1997). While this reflects the flexible nature of workers' roles in the
modern workplace, and acknowledges the fact that employees do get recognised and rewarded for
engaging in OCB (Van Scotter, Motowidlo & Cross, 2000; Werner, 1994), the colloquial understanding
of OCB as going 'the extra mile' or 'above and beyond' to help others at work is an idea that many are
familiar with, and these ideas continue to be a popular way of conceptualizing OCB. Typical examples
of OCB include offering to help a newcomer become familiar with his/her role and the office, a
colleague who may be struggling with deadlines, or volunteering to change shifts. Importantly, OCB
also encompasses organizational-related acts such as working overtime without (expectation of)
remuneration, or volunteering to organize office-wide functions.

Organ (1988) defines OCB as "individual behavior that is discretionary, not directly or explicitly
recognized by the formal reward system, and that in the aggregate promotes the effective functioning
of the organization". Organ's definition of OCB includes three critical aspects that are central to this
construct. First, OCBs are thought of as discretionary behaviors, which are not part of the job
description, and are performed by the employee as a result of personal choice. Second, OCBs go
above and beyond that which is an enforceable requirement of the job description. Finally, OCBs
contribute positively to overall organizational effectiveness.

3. Multidimensionality
The multidimensionality of OCB is shown in the following Figure 1.1 as given Swanson and

Niehoff, 2001; Podsakoff et al., 2000.
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Figure 1.1 Multidimensionality of OCB

 (Adapted from Swanson and Niehoff, 2001; Podsakoff et al., 2000).

The construct of OCB, from its conception, has been considered multidimensional. Smith,
Organ, and Near (1983) first proposed two dimensions: altruism and general compliance. These two
dimensions serve to improve organizational effectiveness in different ways. Altruism in the workplace
consists essentially of helping behaviors. These behaviors can both be directed within or outside of the
organization. There is no direct link, or one-to-one relationship, between every instance of helping
behavior and a specific gain for the organization. The idea is that over time, the compilation of employees
helping behavior will eventually be advantageous for the organization (Organ et al., 2006).

General compliance behavior serves to benefit the organization in several ways. Low rates of
absenteeism and rule following help to keep the organization running efficiently. A compliant employee
does not engage in behaviors such as taking excessive breaks or using work time for personal matters.
When these types of behaviors are minimized the workforce is naturally more productive.

Later, Organ (1988) deconstructed the dimension of general compliance and added additional
dimensions of OCB. This deconstruction resulted in a five-factor model consisting of altruism, courtesy,
conscientiousness, civic virtue, and sportsmanship.

The definition of altruism remained much as it was, defined by discretionary behaviors that
have the effect of helping a specific work colleague with an organizationally relevant task or problem.
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Conscientiousness consists of behaviors that go well beyond the minimum role requirements of
the organization (Law, Wong, & Chen, 2005). These behaviors indicate that employees accept and
adhere to the rules, regulations, and procedures of the organization.

Civic virtue is characterized by behaviors that indicate the employee's deep concerns and active
interest in the life of the organization (Law et al., 2005). This dimension also encompasses positive
involvement in the concerns of the organization (Organ et al., 2006). Examples of civic virtue can be
seen in daily affairs such as attending meetings and keeping up with what is going on with the organization
in general. Civic virtue can also be demonstrated on a larger scale by defending the organization's
policies and practices when they are challenged by an outside source.

Courtesy has been defined as discretionary behaviors that aim at preventing work-related conflicts
with others (Law et al., 2005). This dimension is a form of helping behavior, but one that works to
prevent problems from arising. It also includes the word's literal definition of being polite and considerate
of others (Organ et al., 2006). Examples of courteous behaviors are asking fellow employees if they
would like a cup of coffee while you are getting one for yourself, making extra copies of the meeting
agenda for your teammates, and giving a colleague ample notice when you alter something that will
affect them.

Finally, sportsmanship has been defined as willingness on the part of the employee that signifies
the employee's tolerance of less-than-ideal organizational circumstances without complaining and blowing
problems out of proportion. Organ et al. (2006) further define sportsmanship as an employee's "ability
to roll with the punches" even if they do not like or agree with the changes that are occurring within the
organization. By reducing the amount of complaints from employees that administrators have to deal
with, sportsmanship conserves time and energy.

It has been proven empirically that the factors listed above are the most robust and distinct
factors in assessing OCB. However, in a meta-analysis of the OCB literature, LePine, Erez, and Johnson
(2002) found that these five dimensions are very highly correlated and to not have much differentiation
among antecedents, indicating some overlap in the dimensions.

Altruism and courtesy have been grouped into individual-directed behavior (OCB-I), while the
last three are organisation-directed behavior (OCB-O) (Williams & Anderson, 1991).

4. Organizational Citizenship: Antecedents and Outcomes
Figure 1.2 outlines the main antecedents and consequences of OCB as pinpointed in past research

.Antecedents of OCB can be categorized in four major groups (Podsakoff et al., 2000): (1) individual
characteristics (e.g., employee attitudes, role perceptions); (2) task characteristics (e.g., feedback,
routinization, intrinsically satisfying task); (3) organizational characteristics (e.g., group cohesiveness,
perceived organizational support, rewards outside the leader's control), and (4) leadership behaviors
(e.g., articulating a vision, providing an appropriate model, fostering acceptance of group goals).
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Employees' cognitive responses to their work environment characteristics make up one of the
antecedents of OCB the most commonly investigated in past research. In particular, variables such as
organizational commitment, job satisfaction, and perceptions of fairness have been demonstrated as
being positively associated with OCB (e.g., Bateman and Organ, 1983; MacKenzie, Podsakoff and
Ahearne, 1998; Organ, 1988; Smith, Organ and Near, 1983). One key underlying idea is that employees
are inclined to respond positively, for instance by displaying OCB, to leadership that facilitates trust
and a sense of justice (Swanson and Niehoff, 2001).

 Job satisfaction

 Organizational 

commitment  

Perceived justice

 Leader support

 Trust in 

management

 Performance ratings 

 Quantitative 

performance

 Work quality 

 Turnover rate 

 Co-operation 

 Organizational 

efficiency Customer 

service 

OCB

Figure 1.2 Important antecedents and consequences of OCB (adapted from Swanson and Niehoff, 2001;
Podsakoff et al., 2000).

5. Literature Review
The current OCB concept originated from the conceptualization of management theorist Chester

Barnard (1968, first publication was in 1938).

Barnard, feels that the vitality of the organizations depends on the willingness of individuals to
contribute forces to the cooperative system (1968). Willingness means de-personalization of personal
action, and its impact is sticking together, meaning the union of efforts (Barnard, 1968). Barnard
suggests that without sticking together, a personal effort cannot contribute to the organization. These
ideas of Barnard were extended by subsequent studies, which helped the conceptualization of the
current OCB concept (Wolfle, D'intino and Shepard, 2002).

Katz, in 1964, made important contributions to Barnard's observations. He identified three basic
types of behavior that are essential for a functioning organization: a) people must be induced to enter
and remain within the system, b) they must carry out their specific role assignments in a dependable
fashion, and c) there must be innovative and spontaneous activity that goes beyond role prescriptions
(Katz, 1964). Thus, he distinguished between dependable role performance (i.e., in-role behavior) and
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spontaneous behavior (Organ and Konovsky, 1989). While in-role behavior is an expected behavior
that forms the basis of a regular job, spontaneous behavior is the behavior which is not specified by the
role prescriptions and contributes to organizational functioning (Katz, 1964). He pointed out the
importance of cooperation and individuals'behaviors that are not included in the role prescriptions.
Katz noted that an organization which depends solely upon its blueprints for prescribed behavior is a
fragile social system (1964). He explained as follows: Within every work group in a factory, within any
division in a government bureau, or within any department of a university are countless acts of
cooperation without which the system would break down. We take these everyday acts for granted,
and few of them are included in the formal role prescriptions for any job. In order to describe the
behaviors that are different from in-role behaviors and go beyond the role prescriptions (extra-role
behaviors) to contribute to organizational functioning.

 Organ and his colleagues (cf. Bateman and Organ, 1983; Smith, Organ and Near, 1983) used
the term Organizational Citizenship Behavior (OCB). Organ (1988) defined OCB as follows: Individual
behavior that is discretionary, not explicitly recognized by the formal system and that in the aggregate
promotes the effective functioning of the organization. By discretionary, we mean that the behavior is
not an enforceable requirement of the role or job description, that is, the clearly specifiable terms of the
person's employment contract with the organization; the behavior is rather a matter of personal choice,
such that its omission is not generally understood as punishable. He also states that OCB requires that
it should not be directly or formally compensated by the organization's reward system. However, this
does not mean that OCB must be limited to the behaviors which do not have any tangible return to the
individual. OCB could determine the influence that an individual makes on a supervisor or on co-
workers. That influence could affect the boss for a salary increase or promotion. The important point
is that such returns are not contractually guaranteed.

Thus, there are three important points to be highlighted about OCB. First, an OCB is not included
in the formally defined role prescriptions. Therefore, it is difficult for managers to reward the employee
performing an OCB, as well as to punish when he/she does not perform such behavior (Moorman and
Blakely, 1995). Second, there is no guarantee of rewards for OCB. Finally, it contributes to the effective
organizational functioning in aggregate.

Podsakoff and his associates (2000) explained several reasons why OCB might influence
organizational effectiveness. First, OCB may enhance co-workers and managerial productivity. Second,
OCB allows the resources to be used for more productive purposes in the organization. It helps to
coordinate activities both within and across work groups. OCB may also make an organization more
attractive if employees speak favourably about the organization to outsiders. Because of the impact of
OCB on organizational effectiveness, ?What makes employees perform OCB? It has been an important
question in the management literature.

The most examined predictors of OCB are job satisfaction and organizational commitment
(Williams and Anderson, 1991). The first predictor that will be presented here is job satisfaction.



Vol.5, No.1, January - March 2016

109

Bateman and Organ (1983) argue that there are two bases for thinking that job satisfaction
affects OCB. First, social exchange theory implies that people want to respond to conditions that
benefit them. If the person does not have the ability or opportunity to respond with greater work
output, he responds via OCB. It is the result of the fact that OCB is less likely than in-role performance
to be limited by ability or work process (Organ and Ryan, 1995), and it is more likely to be under
person's control (Bateman and Organ, 1983). The meta-analytic review of Organ and Ryan (1995)
provided empirical evidence that the relationship between OCB and job satisfaction is stronger than the
relationship between in-role performance and job satisfaction, at least among non-managerial and non-
professional groups. The second basis for the relationship between OCB and job satisfaction is a result
of social psychological experiments. According to this argument, job satisfaction reflects a positive
mood state and satisfied people display citizenship behaviors (Bateman and Organ, 1983; Organ and
Konovsky, 1989). According to Barnard's conceptualization (1964), the satisfaction of the individual
also affects the continuance of willingness which forms the basis of the current OCB concept.  Another
important predictor that has been investigated in the OCB literature is organizational commitment

(Williams and Anderson, 1991; O'Reilly and Chatman, 1986). Scholl (1981) and Wiener (1982)
provided support for the possible link between organizational commitment and OCB. According to Scholl's
(1981) model, commitment may be a determinant of OCB if there is little expectation of formal organizational
rewards for the performance. Wiener (1982) similarly argues that commitment is the determinant of the
behaviors that a) reflect personal sacrifice made for the sake of the organization; b) do not depend
primarily on environmental controls such as reinforcements or punishments; and c) indicate a personal
preoccupation with the organization, such as devoting a great deal of personal time to organization-
related actions and thoughts which are the characteristics that can be used to describe OCB.

Organ and Ryan (1995) -The meta-analytic review - also indicated that there is a relationship
between organizational commitment and OCB at roughly the same level as satisfaction. Because of the
importance of OCB in organizational effectiveness, it is meaningful to identify the possible relationships
between OCB and its most robust determinants, job satisfaction, and organizational commitment.

OCB has attracted special attention in the management literature since it has been found to
affect organizational effectiveness (Organ and Paine, 2000). OCB may contribute to organizational
effectiveness through enhancing co-worker and managerial productivity, enabling the organization to
adapt to environmental changes, and strengthening the coordination within and across work groups
(Podsakoff, MacKenzie, Paine and Bachrach, 2000). Because of its influence on organizational
effectiveness, it makes sense to investigate the variables that increase OCB in organizations (Podsakoff
et al., 2009).

 Identifying predictors of OCB has been an important area of investigation in the management
literature. According to the literature, the correlates of OCB are dispositional variables such as
agreeableness and conscientiousness (e.g., Organ and Konovsky, 1996), attitudinal variables such as
job satisfaction and organizational commitment (e.g., Smith, Organ, and Near, 1983), and organizational
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variables such as type of leadership (e.g., Schnake, Dumler, and Cochran, 1993). There are researchers
claiming that job satisfaction and organizational commitment are strong predictors of citizenship
behaviors (Bateman and Organ, 1983; Smith et al., 1983). Moreover, there are many research
investigating the relationship between leadership style and OCB (e.g., Judge and Piccolo, 2004; Podsakoff,
MacKenzie, Bommer, 1996; Wang, Law, Hackett, Wang, Chen, 2006).

The OCB literature is deficient when previous research on the effects of job satisfaction and
OCB are considered. There have been discussions in the literature during the past decade about the
importance of job satisfaction in the determination of OCB (Alotaibi, 2001; Parnell and Crandall,
2003).10 Organizational researchers claim that work attitudes are strong predictors of citizenship
behaviors (Bateman and Organ, 1983; Smith et al., 1983).

Organ (1988) suggests that job satisfaction might be a determinant of citizenship behavior.
However, such a relationship may be more complex than originally expected. Although the relationship
between transformational leadership and OCB seems to be well-established, the underlying mechanisms
in this relationship have not been fully explored. Podsakoff and his colleagues (1990) investigated the
relationship between transformational leadership and OCB through job satisfaction

Chi-Wei Liu, Pei-Wen Huang and Chien-Li Chen who researched on Organizational Citizenship
Behavior in a Non-U.S. Context: its dimensions, antecedents and consequences with the purpose
aiming at the inception of increasing the understanding about OCB research in a non-U.S. context.
Specifically, it: (a) explores the conceptual comparison between the various dimensions of organizational
citizenship behavior in U.S.-based dimensions and non-U.S. dimensions; (b) generalizes the variables
that have been identified as antecedents of OCB in a non-U.S. context; (c) summarizes the consequences
of organizational citizenship behavior in a non-U.S. context found that culture conditions our recognition
about what spontaneous behaviors will enhance the organization functioning. In order to have a more
comprehensive understanding about OCB across over diverse culture, there is a need of local version
of the organizational citizenship behavior questionnaire. Second, to their knowledge, there is consensus
about the antecedents of OCB across variant cultures

Zirgham ullah Bukhari did his study on Behavior (OCB) in the Banking Sector of Pakistan. The
study is focused on the effects of Altruism, Conscientiousness, and Civic Virtue (three of the antecedents
of Organizational Citizenship Behavior - OCB) and their relationship with Organizational Citizenship
Behavior (OCB) in the Banking Sector of Pakistan. As per previous studies it has been hypothesized
that there exists a direct and significant relationship between the antecedents chosen and Organizational
Citizenship Behavior (OCB). Results prove that all the above mentioned antecedents have significant
positive relationship with OCB. The purpose of this study is to invoke Organizational Citizenship
Behavior (OCB) in Pakistani organizations.

Jos Mesu, Maarten van Riemsdijk, Karin Sanders opines that Leadership does appear to have an
impact on Organizational Citizenship Behavior, nevertheless in a curious way. In contrast with other
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studies transformational leadership does not correlate more strongly with OCB than transactional
leadership. Unexpectedly, transformational leadership correlated negatively with OCB. This was
according to their study on OCB's in Small Businesses: A Matter of Leadership? Paper presented at the
6th International Conference of the Dutch HRM Network, November 14th 2009

Yutaka Ueda of Seikei University did research on Organizational citizenship behavior in a Japanese
organization: The effects of job involvement, organizational commitment, and collectivism. This article
investigates the effects of job involvement, affective organizational commitment, and collectivism on
organizational citizenship behavior (OCB) using data collected from 131 professors and clerical workers
in a private Japanese university. Results show that job involvement had a significantly positive relationship
on civic virtue and helping behavior, and affective organizational commitment had a significantly
positive effect on helping behavior and sportsmanship. Collectivism also positively influenced civic
virtue and helping behavior. In addition, the effect of affective organizational commitment on civic
virtue was moderated by collectivism so that affective organizational commitment had a stronger
effect when collectivism was weak than when collectivism was strong.

Valérie Swaen researched On Organizational Citizenship and Corporate Citizenship: Two Constructs,
One Research Theme? The paper's objectives were firstly to propose a clearer image of the corporate
and organizational citizenship concepts, since these constructs have been studied by different authors
using different perspectives. In a second step, a comparison between OCB and CC was conducted and
areas of similarities and dissimilarities were outlined. This paper shows that the initiators, beneficiaries
and objectives of OCB and CC are different, which is sufficient to conclude that these behaviors are
really distinct. In the last part, potential links between CC and OCB have been proposed on the basis of
the existing literature about the antecedents and outcomes of each kind of behaviors.

Cem Gucel and Ismail Tokmak Hakan Turgut carried out an extensive study on The Effect of
the Locus of Control on Organizational Citizenship Behavior the Mediating Effect Perceived Organizational
Support. The main aim of their study was to examine the effects of locus of control on organizational
citizenship behaviors and the mediating effect of the perceived organizational support. Among employees
of one of the leading private universities in Turkey and it was found that there is a positive relationship
among locus of control, organizational citizenship behaviors and the mediating effect of the perceived
organizational support

Zahra Ahmadizadeh, Sedighe Heydarinejad Farzan Farzam and Nahid Shetab boshehri researched
on the Investigation the Relation between Organizational Climate and Organizational Citizenship Behavior.
The aim of present study was to investigate the relation between organizational climate and organizational
citizenship behavior of Mazandaran province physical education offices staff. Results showed a
significant positive relation between organizational climate and its factors with staff organizational
citizenship behavior. Also step-by-step multi-variable regression analyze showed that goal and
communication factors were good predictors of organizational citizenship behavior of physical education
headquarters staff. It was also recommended that sport organizations managers through creating
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positive organizational atmosphere, goal clarity and more staff interactions, can increase the outbreak of
organizational citizenship behavior in staff, and finally improve organizational efficiency and effectiveness.

 Saravanakumar. M, Mamta. S conducted a study on Organizational Citizenship Behavior of
Members of Self Help Groups and its Impact on Group Performance. Their paper attempted to evaluate
impacts of group performance by examining the Group Organizational Citizenship Behavior (GOCB)
of selected SHG's engaged in Group based (GB) and Individual based (IB) in Coimbatore city. Out of
total 120 SHG members, 60 each from Group Business (SHG-GB) and Individual Business (SHG-IB)
were personally interviewed. It was found that there is significant difference between the performance
of SHG (GB) and SHG (IB). The influence of attributes such as Altruism, Individual initiative, and
Courtesy were high for SHG (GB) whereas in case of SHG (IB), it was of civic virtue and
conscientiousness.

Liz Dickinson's study on An Examination of the Factors Affecting Organizational Citizenship
Behavior examines how various employee attitudinal variables influence organizational citizenship
behavior. These attitudinal variables include job satisfaction, relationship with supervisor, fairness
perceptions, organizational commitment, job stress, and stress outside the workplace. The data was
drawn from 269 employees from a small bank located in the Midwestern United States. The results
found support for three hypotheses stating that there is a positive relationship between relationship
with supervisor, organizational commitment, job stress, and organizational citizenship behavior. The
results did not find support for three hypotheses stating that there is a relationship between job satisfaction,
fairness perceptions, stress outside the workplace, and organizational citizenship behavior.

Michael Joseph Cilla researched on exploring the relationship between organizational citizenship
behavior and organizational climates for creativity

This study was conducted to explore the relationship between organizational citizenship behaviors
(OCB) and organizational climates that promote creativity. By collecting data from working undergraduate
and MBA students, multiple significant positive relationships were found between several of the
dimensions making up both of these constructs. The results of this study show that employee perceptions
of creative climates are moderately related to pro-social behaviors. For employees, working in
organizations that promote a creative climate relates to having supportive social-exchange relationships
and intrinsic motivation to do their jobs. Moreover, practical implications from this study suggest that
organizations benefit as well. Employee perceptions of organizations with Climates fostering and
supporting creativity were strongly related to reports of creative output and productivity. Additionally,
these perceptions were related to participants 'self-reported discretionary efforts targeted toward both
the organization and their fellow co-workers.

Funda Ozturk Conducted a Research on Determinants of Organizational Citizenship Behavior
Among knowledge Workers: The Role of Job Characteristics, Job Satisfaction, And Organizational
Commitment. His Study was to analyze the influences of job characteristics, job satisfaction, and
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organizational commitment on OCB. Therefore, a comprehensive model that includes job characteristics,
job satisfaction, affective commitment, normative commitment, proposes that job characteristics affects
OCB through the mediations of job satisfaction, affective commitment, and normative commitment.
In order to test the hypotheses regarding the relationship between the variables depicted, data was
collected from knowledge workers, who do not work manually and perform well guarded skills that
others outside the work do not have. The sample used in this study was composed of 225 knowledge
workers from four different industries, such as Defence, IT, Telecommunication, Software, and
Banking. Data was collected through paper-pen based questionnaires and web based questionnaires.
The results of the study indicated that while job satisfaction and affective commitment fully mediate
the relationship between job characteristics and OCB, normative commitment partially mediates this
relationship. This study is concluded with discussion of the results, implications for managers and
human resource professionals, and directions for future research.

Aamir Ali Chughtai in his study on the Impact of Job Involvement on In-Role Job Performance
and Organizational Citizenship Behavior examined the impact of job involvement on the self-report
measures of in role job performance and organizational citizenship behavior. The results of this study
revealed that job involvement was positively correlated with both in-role job performances. In addition
to this it was found that organizational commitment partially mediated the job involvement performance
relationship. Furthermore the findings of this research uncovered that job involvement exerted a stronger
impact on OCB than on in-role performance. Finally the practical implications of this research for
organizations were discussed.

Niaz Ahmed Bhutto, Minhoon Khan Laghari, Falah-ud-Din Butt    researched on  A Comparative
Study of Organizational Climate and Job Satisfaction in Public, Private and Foreign Banks. The purpose
of this study was to investigate the relationship between measures of organizational climate and measures
of job satisfaction as applied to executives of public, private, and foreign banks. Another purpose of
this study was to determine whether perceptions of different employees are different about organizational
climate and job satisfaction or not. Based on the previous relevant research studies 14 factors were
identified for each of both organizational climate and job satisfaction. Data was collected through
personally administered questionnaires based on 42 questions from the 12 branches of banks under
consideration. Fourteen questions were related to organizational climate, other fourteen for job satisfaction
and the same numbers of questions were used to investigate the impact of organizational climate on job
satisfaction. Two hypotheses were formulated and tested through Kruskal Wallis test, where as multiple
regression analysis were used to investigate the impact of 14 sub factors of organizational climate on
job satisfaction

Monia L. Castro, Nico Martin  researched on the relationship between Organizational climate
and employee satisfaction in South African information and technology organisation.The objective of
this study was to explore the relationship between organizational climate and job satisfaction to determine
whether employees' perceptions of the work environment influence their level of job satisfaction. An
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Organizational climate questionnaire was administered to a convenience sample of 696 employees
from a population of 1453 employees working in three regions in which the organisation was operational.
Confirmatory and exploratory factor analyses were used to investigate the structure of the climate
model. The results indicated a strong positive correlation between Organizational climate and the
dependent variable of job satisfaction. This study provided support for the view that line managers and
human resource practitioners should be aware that different biographical groups have different needs
that can influence their job satisfaction levels and different perceptions of the climate within the
organisation and that this impacts on their behaviour. The findings of this study indicated a positive
relationship between Organizational climate scores and job satisfaction scores and thus, regardless of
how the dimensions are perceived Organizational climate has an influence on job satisfaction

James Louis Solder -conducted a study on- Relationships among Leader-Member Exchange,
Organizational Citizenship Behaviour, Organizational Commitment, Gender, and Dyadic Duration in a
Rehabilitation Organization. This study was an investigation of the relationship between subordinates'
perceptions of the quality of the leader-member exchange (LMX) relationship and their willingness to
engage in organizational citizenship behaviour (OCB) and organizational commitment (OC). Differences
in subordinates' perceptions of the quality of the LMX with their supervisor according to the gender of
the supervisor compared to the employee (same sex vs. different sex) and dyadic duration of the LMX
were also investigated. The possible moderation of dyadic duration on the relationship between
subordinates' perception of the quality of the LMX and their willingness to engage in OCB and OC
were also investigated. Lastly, the possible moderation of gender on the relationship between subordinates'
perception of the quality of the LMX and their willingness to engage in OCB and OC were also
investigated. This study surveyed direct service subordinate staff currently employed at a large
rehabilitation organization in the Midwest.

Lee Kim Lian Leadership Styles and Organizational Citizenship Behaviour: The Mediating Affect
of Subordinates' Competence and Downward Influence Tactics. The objective of this study was to
test a theory-based model predicting the relationships between leadership styles, subordinates'
competence, downward influence tactics and outcome of organizational citizenship behaviour in
Malaysian-based organizations. Data was collected from 347 respondents that represent major industries
like services, manufacturing, and mining and construction companies. Path analysis technique was
used to test the model developed. The results show that the transformational leadership style has
significant positive relationship with subordinates' organizational citizenship behaviour, whereas the
transactional leader style is negatively related to organizational citizenship behaviour. In addition,
inspirational appeals and consultation tactics, as downward influence tactics, were found to mediate
the relationship between transformational leadership and organizational citizenship behaviour. Likewise,
subordinates 'competence mediates the relationship between transformational leadership and consultation
tactics. These results only partially support the efficacy of the influence theory, and therefore lend
support to contingency theories of leadership. Implications for research and direction for future research
were also discussed
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Yutaka Ueda Organizational citizenship behaviour in a Japanese organization: The effects of job
involvement, organizational commitment, and collectivism. This article investigates the effects of job
involvement, affective organizational commitment, and collectivism on organizational citizenship
behaviour (OCB) using data collected from 131 professors and clerical workers in a private Japanese
university. Results show that job involvement had a significantly positive relationship on civic virtue
and helping behaviour, and affective organizational commitment had a significantly positive effect on
helping behaviour and sportsmanship. Collectivism also positively influenced civic virtue and helping
behaviour. In addition, the effect of affective organizational commitment on civic virtue was moderated
by collectivism so that affective organizational commitment had stronger effect when collectivism
was weak than when collectivism was strong.

6. Criticisms about the OCB Definition
Organ's definition of OCB has caused many criticisms in the literature (Organ, 1997). According

to Organ's definition, OCB should be limited to extra-role behaviour. The important issue is that there
is not a clear boundary between extra-role behaviour and in-role behaviour (Morrison, 1994; Kosher
and Sanders, 2006). Morrison (1994) suggests that an employee who defines his job very narrowly
might see behaviour, such as helping co-workers, as an OCB, while another employee who defines his
job very broadly might see the same behaviour as part of his job. She concluded that OCB is not a
clear-cut construct because the boundary between in-role and extra-role behaviour is ill-defined and
varies from one employee to the next and between employees and supervisors (1994 Other criticism
about OCB is that it is not contractually guaranteed by the organization's formal reward system.
Contrary to this argument, some studies suggest that OCB may lead to monetary compensation.
Mackenzie, Podsakoff, and Fetter (1991) argue OCB has strong impacts on managerial evaluations in
different sales contexts. Podsakoff and Mackenzie (1994) also investigated the effects of OCB and
found that sales managers give importance to OCB when evaluating the performance of their sales
personnel. These findings are inconsistent with the argument that extra-role behaviour is not rewarded.
Considering these criticisms, Organ (1997) explained that it no longer seems fruitful to regard OCB as
?extra-role', ?beyond the job', or unrewarded 'by the formal system. He accepts that of the three
requirements of OCB only one is left - that it contributes to organizational effectiveness. He internalized
the on textual performance definition of Motowidlo and Van Scotter (1994) (Organ, 1997). The difference
between OCB and contextual performance is that contextual performance does not require that the
behaviour be extra-role or that it be non-rewarded (Organ, 1997). Although he accepted the definition
of contextual performance, he still used the term OCB, since the term contextual performance strikes
him as cold, gray, and bloodless (Organ, 1997). Thus he redefined OCB as contributions to the
maintenance and enhancement of the social and psychological context that supports task performance
(Organ, 1997) avoiding any reference to job prescriptions and organizational rewards.
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7. Conclusion
Organizational citizenship is a thought that all companies desire to have but very few can actually

attain. It is entrenched in individual employees' view of the company and how they associate themselves
with it.

Lot of researchers has been studying organizational citizenship behavior (OCB) for over the
years now, with insights into its antecedents and motives.

This present paper is an attempt made to consolidate the researches done on the above topic and
provide a clear framework. It begins with an introduction to the topic- OCB. The original definition of
OCB is discussed, followed by the various studies and researches on OCB, criticisms about the OCB
definition, and concepts related to OCB such as prosocial organizational behaviour, organizational
spontaneity, and contextual performance.

References
1. Podsakoff, N. P., Blume, B. D., Whiting, S. W., & Podsakoff, P. M. (2009). Individual- and organizational-

level consequences of organizational citizenship behaviors: A meta-analysis. Journal of Applied
Psychology, 94(1), 122-141.

2. Dalal, R. S. (2005). A meta-analysis of the relationship between organizational citizenship behavior and
counterproductive work behavior. Journal of Applied Psychology, 90(6), 1241-1255.

3. Law, S. K., Wong, C., & Chen, X. Z. (2005). The construct of organizational citizenship behavior:
Should we analyze after we have conceptualized? In D. L. Turnipseed (Ed.), Handbook of organizational
citizenship behavior (pp. 47-65). New York: Nova Science Publishers.

4. LePine, J. A., Erez, A., & Johnson, D. E. (2002). The nature and dimensionality of organizational
citizenship behavior: A critical review and meta-analysis. Journal of Applied Psychology, 87(1), 52-65.

5. Nielsen, T. M., Hrivnak, G. A., & Shaw, M. (2009). Organizational citizenship behavior and performance:
A meta-analysis of group-level research. Small Group Research, 40(5), 555-577.

6. Organ, D. W. (1988). Organizational Citizenship behavior: The good soldier syndrome. Lexington,
MA: Lexington Books.

7. Organ, D. W. (1997). Organizational citizenship behavior: It's construct cleanup time. Human
Performance, 10(2), 85-97.

8. Organ, D. W., Podsakoff, P. M., & MacKenzie S. P. (2006). Organizational citizenship behavior: Its
nature, antecedents, and consequences. London: Sage Publications.

9. Organ, D. W., & Ryan, K. (1995). A meta-analytic review of attitudinal and dispositional predictors of
organizational citizenship behavior. Personnel Psychology, 48(4), 775-802.

10. Podsakoff, P. M., MacKenzie, S. B., Moorman, R. H., & Fetter, R. (1990). Transformational leader
behaviors and their effects on followers' trust in leader, satisfaction, and organizational citizenship
behaviors. The Leadership Quarterly, 1(2), 107-142.



Vol.5, No.1, January - March 2016

117

11. Podsakoff, P. M., MacKenzie, S. B., Paine, J. B., & Bachrach, D. G. (2000). Organizational citizenship
behaviors: A critical review of the theoretical and empirical literature and suggestions for future
research. Journal of Management, 26(3), 513-563.

12. Podsakoff, N. P., Whiting, S. W., Podsakoff, P. M., & Mishra, P. (2010). Effects of organizational
citizenship behaviors on selection decisions in employment interviews. Journal of Applied Psychology.
Advance online publication.

13. Smith, A., Organ D. W., & Near J. (1983). Organizational citizenship behavior: Its nature and antecedents.
Journal of Applied Psychology, 68(4), 653-663. S pence, J., & Helmreich, R. (1980). Masculine
instrumentality and feminine expressiveness: Their relationships with sex role attitudes and behaviors.
Psychology of Women Quarterly, 5(2), 147-163.

14. Todd, S. Y., & Kent, A. (2006). Direct and indirect effects of task characteristics on organizational
citizenship behavior. North American Journal of Psychology, 8(2), 253-268.

15. Williams, L. J., & Anderson, S. E. (1991). Job satisfaction and organizational commitment as predictors
of organizational citizenship and in-role behaviors. Journal of Management, 17, 601-617.

16. Robbins, S.P., Essentials of Organizational Behavior, New Jersey, Prentice Hall, 2005.
17. Ueda, Yutaka, "Organizational citizenship behavior in a Japanese organization: The effects of job

involvement, organizational commitment, and Collectivism", Journal of Behavioral Studies in Business,
Vol. 4, December 2007,.

18. Ahmadizadeh, Zahra, Sedighe Heydarinejad, Farzan Farzam and Nahid Shetab boshehri,  Investigation
the Relation between Organizational Climate and Organizational Citizenship Behavior, International
Journal of Sport Studies. Vol., 2 (3), 163-167, 2012

19. M, Saravanakumar, S. Mamta,  Organizational Citizenship Behavior of Members of Self Help Groups
and its Impact on Group Performance,  European Journal of Social Sciences ,ISSN 1450-2267 Vol. 34 No
3 October, 2012, pp.472-477

20. Lian Lee Kim, Abdul Latif Salleh,  Mediating effects of subordinates' competence on leadership styles
and Organizational citizenship Behavior,  African Journal of Business Management Vol. 5(19), pp.
7790-7801, 9 September, 2011

21. Mohammad, Jehad,  Farzana Quoquab Habib And Mohmad Adnan Alias,  Job Satisfaction And
Organizational Citizenship Behavior: An Empirical Study At Higher Learning Institutions, Asian
Academy Of Management Journal, Vol. 16, No. 2, 149-165, July 2011

22. Kin Tong Emotional Intelligence and Organizational Citizenship Behavior of Manufacturing Sector
Employees: An Analysis, Management, Vol :  6 (2): 107-125



SUMEDHA  Journal of Management

118

Abstract
Management education in India has witnessed remarkable growth in the past few decades.

Kerala, the most literate state in India, has been flourishing in Business Management education
with more than hundred Business schools in the state. The realization of global competitiveness
has become an inevitable factor for the survival and growth of business schools. In the context of
global competitiveness, it is essential to ensure that the B-schools in Kerala do not lose its
importance in the international arena and needs future global managers with qualities and
competencies in an international perspective. Business Schools are the educational institution
that moulds and cultivate management professionals to face the challenges of the competitive
corporate world. Faculty members ground this progression. Faculty members who are credible
and capable to transform students from one level to the next level of excellence are an indispensible
element in the education sector. Academicians who lack motivation and commitment can have a
negative impact on the student's learning. In this context, this study is focused on more than 600
academicians from different business schools to understand what factors leading to a state of
well-being among faculty members of self financing business schools in Kerala. The study included
the micro and macro aspects of faculty well-being.

Keywords : Management Education, Faculty Member, Motivation, Well-being.

Introduction
The faculty members are the central cohesive source of support and stability of every educational

institution. The work of an academician is deemed as a very sacred profession. The profession of a
teacher and the various activities of educating or teaching that impart knowledge and skill is reckoned as
worthy of reverence. Teachers have a great role in shaping the student's innate qualities as well as
intellectual, professional and social development. Apart from this the success of an education institute by
and large depends on the effectiveness of performance of its academicians who contributes the knowledge
capital.  A faculty member, who lacks motivation and commitment, can have a negative impact on the
student's learning and most importantly it put the future of children on the stake, Kayuni & Tambulasi
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(2007). Teacher's contribution in the human capital development and technological advancement greatly
depends on their motivation and willingness for taking initiatives, Shaheen et al.( 2013).

Statement of the Problem
There are currently 4265 business schools in India, accredited by the All India Council of

Technical Education (AICTE), a statutory body   regulating technical education in the country. A
business school is a university level institution that impart management education and build up talented
workforce likely to be efficient future leaders and successful managers who are capable to tackle
various multifaceted situations and relationships with in any organization. Management education has
gained popularity in India since independence. The scope has further extended with the establishment
of Indian Institute of Management and gained a reputation, witnessing an exponential growth in terms
of number of institutes offering different programs of management education. However, due to
mushrooming of business schools especially in self-financing segment, the institutes started facing
various changes, challenges and issues in terms of quality education.(Rao, T. V. et al. 2014).

Positive forms of motivation such as intrinsic motivation, and a high commitment to one's
personal goals are connected to positive outcomes such as well-being and performance, and therefore
their prediction is aimed at in past theories (Brunstein,Schultheiss, &Grässmann, 1998; Csikszentmihalyi,
Abuhamdeh,& Nakamura, 2005). Studies have proved that only satisfied employees can deliver good
results and exhibit high levels of loyalty to the organization (Reichheld, 2006)) .An employee would
feel satisfied if he perceives multiple benefits from the job he performs. The benefit feel would originate
from any of the developments related to value addition that the employee perceives he would receive
from the job. However in B-Schools in Kerala based on expert opinion gathered and survey of a few B-
school faculty members, it was observed that many of them do not perceive an adequate benefit feel
from their career. Many of the work they pursue in their role do not seem to add value to their careers
as teachers. Ideally the teaching faculty should be receiving benefits from their profession which
should keep them motivated, which in turn should create a feeling of well-being.Earlier studies have
confirmed the relationship between the motivation and well-being across different domains of human
life (e.g.,Deci& Ryan, 2000; Kasser& Ryan, 1999; Sheldon & Krieger, 2007). The literature emphasis
that Institute Policies, Work Life Balance & Work Quality are the critical variables that form antecedents
of faculty motivation. Work Role Conflict seemed to considerably moderate motivated faculty members
from having a sense of well-being.  The scenario in which the antecedents fail to induce motivation
andthe motivation being considerably moderated by work role conflict would result in a deprivation of
benefit feel among the faculty members of B-schools, which may create adverse consequences like
lack of commitment &high attrition rate, which would affect student performance. Poor student
performance would directlyaffect their employability and may result in MBA degree losing its sheen
among recruiters and also among aspirants impacting the growth of the academic sector. The study by
analyzing the antecedents to faculty motivation and its mediating role in creating a perceived feel of
well-being would help in formulating strategies to negate the problem. (Gupta, (2003)
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Literature Review
"The ultimate goal of life is to enjoy a state of well-being. At the most basic level, Well-being

means an absence of any physical, social or psychological malfunctioning. That is, well-being means
a healthy body and a mind and a social outlook that enable a person to function effectively and hold a
positive world view… Rising on the higher levels of motivation leads to the higher levels of well-
being.". (Sinha Jai B.P., Culture and OB, 2008).

In sum, Well-being is the coveted terminal life goal that everyone naturally strives to achieve
through their work life, as work is an essential component among the life goals, and every one exerts
much efforts and energy to realize higher and superior levels of well being by putting in motivated
efforts to rise on the growth trajectory to the highest state of well-being. Maslow's conceptualization
of self-actualization has some resemblance to the Indian concept of well-being. The former is more
amenable to operationalization, while the latter is the holistic transformation of a human being having
pervasive influence on all domains of his life. (Luthans, 2008)

Well-being is a contented state of being happy, healthy and prosperous. "There are different
levels of well-being ranging from the basic to the ideal, that is from healthy body, mind and social
efficacy, through the motivation to meet the challenges of life, proving ones worth, helping others, and
serving larger causes, to actualizing one's potential rising above material concerns, realizing one's
spiritual self, and enjoying a blissful life."(Sinha Jai B.P., Culture and OB, 2008).

In the present era, virtually all people - academic practitioners and researchers - have their own
descriptions and explanation for the term "motivation" including any of the words such as "desires,
wants, wishes, aims, goals, needs, drives, motives and incentives. Motivation, 'the psychological
force that enables action' has long been the object of scientific inquiry (Carver & Scheier, 1998;
Festinger, 1957; Fishbein & Ajzen, 1974; Lewin, 1935). Motivation as a process that starts with a
physiological or psychological deficiency or need that activates behaviour or a drive that is aimed at a
goal or incentive (Fred Luthans, 2002). Motivation as the result of processes, internal or external to the
individual that arouse enthusiasm and persistence to pursue a certain course of action Gray and Strake,
(2000).  Thus motivation is realizing the employee drives and needs since it instigates with in an
individual. Motivation takes place with in a culture that reflects an organizational behavioral model and
requires communication skills (Newstorm and Davis, 2002). Numerous studies have been conducted
in order to find the factors which motivate academicians. Brumback (1986) claimed that there is a
significant variation in the academic achievement of students who were taught by teachers with high
job satisfaction levels from those who were taught by those who had low job satisfaction levels.
Several studies found that heads of the institution could control certain factors such as recognition of
good work, opportunities for professional development, leadership styles and other organizational
variables in order to ensure teacher motivation.  (Miskel (1974, 1979), Holdaway (1978) and Johnston
(1985)). Approach of the management in motivating teachers actually affected the teacher motivation.
(Karsli and Hale 2009).  A number of conceptual studies proposed that motivation of teachers included
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two major factors - "within - person consequences" and " person-environment consequences "
(Mansfield, Wosnitza and Beltman (2012). An academician who lacks motivation and commitment can
have a negative impact on the student's learning and most importantly it put the future of children on
the stake (Kayuni & Tambulasi, 2007). Teacher's contribution in the human capital development and
technological advancement greatly depends on their motivation and willingness for taking initiatives.(
Shaheen et al., 2013). Based on the above discussions, the present paper aims to develop a framework
to understand the perceived institutional factors that leads to well-being among the faculty members of
the self financing business schools in Kerala.

Methodology of the Study
The faculty members working in the Business Schools in Kerala were treated as the population

of this studyto assess the institutional factors influencing motivation that leads to well-being. Therefore
these are considered as main sources of primary data.

The preliminary study was conducted by way of interviews with experienced academicians to
identify specifically the relevant factors to be considered for measuring the variables in the study.
Based on the insights of the expert opinion and literature review, a structured questionnaire was
developed. Data from 235 respondents were collected using the questionnaire from faculty members
working in various Business Schools in the state of Kerala. A simple random sampling strategy was
adopted to select the sample.

A total of 260persons were met in person and 235 usable responses were obtained. The questions
were designed as closed ended questions, where the respondents were expected to make their response
on a 5 point scales ranging from strongly disagree to strongly agree.

Objectives
Following specific objectives are set for the study:

1. To identify the institutional factors that creates well-being among the faculty members of business
schools in Kerala.

2. To examine the interrelationship between the factors leading to well-being of faculty members
of business schools in Kerala.

Theoretical Frame Work
Theoretical frame work of the study has been framed by describing the perception of different

determinants that leads to Perceived Motivation of Faculty members which ultimately contributes to
Perceived Well-being.

Perceived Institute Policies (PIP) - This construct represents the typical strategies, policies
and actions used by the organization in motivating the faculty members. This construct measures the
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extent to which the faculty members perceive that management involves them in the decision making
process. The construct also measures  the emphasis the institute places on the quality and diversity of
methods used in judging performance of faculty members, communication flow patterns, complexity
of administration hierarchy, the extent which the institute encourages research works, participation in
seminars, conferences  and workshops.  This also measures the provision for proper career development
opportunities, grievance redressal mechanisms and overall comfortableness that a faculty member
experiences in terms of management policies.

MODEL OF PERCEIVED WELL BEING 

H1
H5

H2
H4

H3

WORK LIFE 
BALANCE

FACULTY
MOTIVATION

PERCEIVED WORK 
QUALITY

WORK ROLE 
CONFLICT 

PERCEIVED
WELL BEING

Institute Policies 

Perceived Work Life Balance (WLB) - This construct seeks the perceptions of how much
the organization exerts pressure on individuals yet is sensitive to the effect of stress. This inquire about
whether the work load is reasonable based on AICTE /UGC norms, or is there any external interference
in the work and how work life balance and work load is maintained in a best echelon. This also
measures the principles and ideologies that the institute holds in protecting the employees in the workplace
so that the workforce gets a feel of high job security in their professional life.

Perceived Work Quality (PWQ) -  This construct measures the perception of faculty members
about the clear idea of their work responsibilities. This also reflects the intrinsic factors that each
faculty member gets pleasure from their work, the respect and status from the society as a faculty
member, due recognition from the superiors, with regards to employers confidence and faith in them,
and the extent of receiving challenging tasks and responsibilities in the organization.

Perceived Faculty Motivation (PFM) -This construct describes the perception of faculty
members concerning the understanding of their individual aspects that motivates them in the work.
This latent variable is measured by the degree of pleasure and satisfaction that faculty members
experience when they are engaged with work, when involved in discussions on interesting subjects,
by learning about many things that interest them, by realizing them as an important person in the
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organization and when they are identifying themselves with the organization. This also includes the
extent of drive and energy to come to the institute, the extent of the creative work they adopt, the
extent of the development of meaningful ideas, the degree of energy and enthusiasm they perceive in
their work, the level of attraction towards recognition or praise given for good work in the organization
and the extent of setting high goals for accomplishing an academic career.

Perceived Well-Being (PWB) - This construct is measured with the help of the structured
questionnaire adopted from Jai B P Sinha's book, Culture and Organizational Behavior. This is based on
dimensions expounded by Ryff (1989) along with the ideas drawn from Maslow's conceptualization in
the Indian perspectives. This construct tried to delve into the minds of the respondents by seeking
their supreme delight factor in relation to their profession as a faculty member, concerning their
involvement in inter-personal relationship, their empowerment to adopt innovative teaching
methodologies, the degree of the privileged feel to be a part of the organization, the extent of enjoyment
of the work life, the degree of level of satisfaction they perceive in knowledge sharing, supporting and
helping others, the extent of trust, the sense of direction and purpose in life. In particular, this construct
measures the overall feel of sense of well being among the faculty members in the business schools in
Kerala.

Work Role Conflict- is defined as the conflict with regard to appropriateness of nature of work
performed on a routine basis by B-School teaching faculty members in Kerala. Greenhaus et al. (1989),
Voydanoff (2004), Butler et al. (2005) found task autonomy to be associated with work role stressors,
i.e., role conflict and role ambiguity.  The studies by  Adams et al. (1996), Duxbury and Higgins
(2001), Martins et al. (2002), Fisher-McAuley et al. (2003), Schieman et al. (2003), Ezzedeen and
Swiercz (2002), Grzywacz and Bass (2003), Sandhu and Mehta (2006), Pal and Saksvik (2008), and
Haar and Bardoel (2008) found that  work life balance  and work family conflict affects job satisfaction,
involvement the worker  in work, family satisfaction, life satisfaction, career satisfaction and create
job stress. Duxbury and Higgins (2001) found that work-role conflict had a negative impact on
organizational performance and on employees. Employees who are overloaded or whose work interfered
were highly stressed, experienced burnout, expressed dissatisfaction with life, and were in poor mental
or physical health.

Hypothesis
H1aPerceived Institute Policies (PIP)significantly develops Faculty Motivation (PFM).

H2aWork Life Balancesignificantly developsPerceived Faculty Motivation (PFM).

H3aWork Quality (PWQ) significantly develops Perceived Faculty Motivation (PFM).

H4aThere is significant link between Perceived Faculty Motivation (PFM) and Perceived Well-
being (PWB).

H5aWork conflict significantly moderates the Perceived Well-being
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Data Analysis
The data collected was screened for missing values and normality. To analyse causal relationships

between the constructs, the structural equation modeling approach was adopted.

A reliability analysis was done, the high values of reliability coefficient emphasized on the
appropriateness of the reflective indicators.

Exhibit-3 Reliability Statistics of Scale
Sl. No. Dimension No. of Items Cornbach’s alpha 

1 Institute Policies 5 0.807 
2 Work life Balance 5 0.779 
3 Work Quality 5 0.807 
4 Motivation 5 0.817 
5 Well being 5 0.925 

The model was analysed using Partial Least Square (PLS) based software, Warp PLS 4.0, since PLS
accommodates both reflective and formative scales easily. The preprocessing of the datainclude in Warp
PLS 4.0 confirmed the quality of data for further analysis with regard to missing values, zero variance and
so on. The validity of the model was evaluated with the various fit indices. As recommended that the 'p'
values for both the average path coefficient (APC) and the average R-squared (ARS) was lower as 0.05 and
also the average variance factor (AVIF) was lower than 5. Since these 3 criteria were met the model had an
acceptable predictive and explanatory quality as the data was well represented by the model.

Two separate estimations were done, the first one with the presence of the moderating variable
work role conflict and the second without considering the moderating variable of work role conflict.
The estimated models with all the path coefficients and corresponding p values are illustrated in
Exhibit-4 and Exhibit-5.

Exhibit 4 - Estimated model with Work Role Conflict
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Exhibit 5 : Estimated model without  Work Role Conflict

Exhibit 6 : Results of Hypothesis Testing

Sl.  No. Hpothesis ‘β'   Value ‘p’ Value Result 
1 Perceived Institute Policies (PIP) significantly 

develops Perceived Faculty Motivation (PFM) 
0.08 0.08 Accepted at 0.1 

level 
2 Work Life Balance significantly 

developsPerceived Faculty Motivation (PFM) 
0.18 < 0.01 Accepted at 0.1 

Level 
3 Work Quality (PWQ) significantly develops 

Perceived Faculty Motivation (PFM). 
0.36 

 
< 0.01 Accepted at 0.1 

Level 
4 There is significant link between Perceived 

Faculty Motivation (PFM) and Perceived Well-
being. 

0.48 < 0.01 Accepted at 0.1 
Level 

5 Work conflict significantly moderates the 
Perceived Well-being 

0.14 0.04 Accepted at 0.5 
Level 

 
Discussions and Conclusions

The study could empirically conclude about dimensions contributing to perceived motivation in
business school context. All the hypotheses tested were found significant and the causality assumptions
were found statistically valid. The results of the model estimates revealed the relative importance of
each of the dimensions that contribute to perceived motivation in the business school context.

The study indicated that among the various motivation dimensions, PWQ ( value=0.36) as the
best predictor, followed by WLB ( value=0.18), however perceived PIP ( value=0.08) had minimal
effect. This might be due to the fact that in the Indian business school context top management
involvement per se has minimal effect compared to other factors.
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Work Quality indicated highest ? value, explains that each faculty member gets pleasure from
their work, the respect and status from the society as a faculty member, due recognition from the
superiors, with regards to employers confidence and faith in them, and the extent of receiving challenging
tasks and responsibilities in the organization. Thus, improved performance on the most important
dimension may be helpful in providing more motivation which would resist adverse impact on well
being due to removal of work role conflict.

The work life balance dimension was measured using indicators such as effect of stress in the
organization, management's ability in fulfilling expectations, and job security. The best sought indicator
of work life balance was stress in the intermediary (?=0.847).

The study statistically established that work role conflict is a significant factor that moderates
Well being in business school context. The increased value of ? co-efficient on removal of the construct
of work role conflict (increase in value from 0.49 to 0.51) underlines the moderating ability of the
variable.

The path coefficient of the moderating effect of work role conflict, between perceived motivation
and well being has a value of -0.14 at p=0.04. Hence, causal power of perceived motivation in predicting
well being will go down in value as influence of work role conflict increases. Exhibit 6 illustrates the
relationship among these three latent variables. In this case, a higher level of well being from perceived
motivation are noticed when influence of modifiers are perceived from low to high. In general, it can
be interpreted that moderating effect on relationship between perceived motivation and perceived well
being remain constantly higher when modifiers are perceived at a higher level. The perceived motivation
could help in development of well being at a higher rate due to increase in modifying factors. Reciprocally,
in a situation when work role conflict is removed well being would tend to increase.

Conclusion
Organizational success greatly depends on the motivated work force. The performance of an

educational institution is mainly depends on the motivated faculty members. Educational institutions
gain better position, ranking and good reputation through competent academicians. Therefore a flawless
performance of academicians is a prerequisite for a successful and sound educational system. The
conversant, motivated, knowledgeable academicians can raise the educational institutions status to a
glorious level. Based on the study, we can say that educational institutions generate intrinsic motivation
and commitment among the faculty members and if wants to raise the perceptions of well-being
among its faculty members, the institute must conduct several open discussions, workshops, seminars
within the organization, so that employees can discuss their problems relating to organized efforts that
in turn create a high commitment and loyalty towards the work and work-place.Therefore, in every
educational institute, instead of making the system a vehicle for work intensification, there is a need to
make a balance between organizational productivity and employee well-being for sustainability of the
high performance work systems.
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Abstract
In the fast changing economic environment the success of banking depends upon

technology, people and customer. eCRM which is the latest buzz word in the corporate sector, is
perceived as one of the effective tool in the direction by the banks. eCRM emerges from the
internet and web technology to facilitate the implementation of CRM. This study compares the
level of eCRM service quality offered by different  banks in Haryana state.Data were collected
from the bank customers using survey method. Four banks, two from public sector namely State
bank of India and Punjab national bank and two from private sector namely HDFC and ICICI
were taken.Using gap analysis the results clearly indicated that account holders expectations
regarding eCRM services in the selected banks were met by the selected banks of Haryana.

Keywords:  Customer relationship management  (CRM), e-Customer relationship
management, eCRM services.

1. Introduction
Electronic customer relationship management (eCRM) plays a key role in banking sector. Earlier

in banking sector it was untypical to find website interactions in one database, agreements in an
administration system, call center history in another and payment history in accounting system. Though
difficult to do but integrating such a huge information system could provide valuable insight into
financial customer's behavioural pattern, preferences and signals for intended behaviors.One solution
of this was Electronic Customer Relationship Management (eCRM).

Electronic customer relationship management (eCRM) plays a key role in banking sector. eCRM
is being adopted by the banks because it increases customer loyalty and customer retention by improving
customer satisfaction. This results into long term profits because organisations using eCRM incur less
cost of recruiting new customer while experience increases customer retention [1]  ,[2].

2. Review of Literature
As the new millennium progresses, the business world is focusing more attention on issues

concerning customer satisfaction, customer retention, and customer loyalty. The last several years
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witnessed the rise in the uses of information and communication technologies in dealing issues mention
above. The term 'IT-enabled services' encompasses many activities carried out through computer
networks and the Internet, including inter-organizational commerce, intra-organizational transactions,
and transactions involving the individual consumer. The impact of IT made a substantial difference in
business-to-customers (B2C) transactions. The IT seemed to offer almost unlimited possibilities.
Indeed, numerous firms had already experienced its considerable benefits [3]. One of the consequences
of the development of the IT was the emergence of the World Wide Web, an Internet service that
organized information according to hypermedia and hyperlink paradigms [4]. Some organisations had
invested in the Web, often with the objective of using it as a way to maximize resources.

The study by Berry (1983) was the pioneer work in customer relationship management. In this
study Berry formally introduced the term customer relationship management into the literature, but
several ideas of relationship marketing had emerged much before. Berry (1983) defined customer
relationship management as attracting, maintaining and enhancing customer relationships in multi-
service organizations [5]. Berry and Persuraman (1991) proposed that customer relationship management
concerned attracting, developing and retaining customer relationships [6]. Berry stressed that the
attraction of new customers should be viewed only as intermediate step in the marketing process.
Customers were more likely to form relationships with individuals and with the organisations they
represented than with goods (Berry, 1995) [7].

Ahmed Tanveer (2009) in his thesis entitled "Electronic Customer Relationship Management in
Online Banking" investigated how banks maintain their customer relations using eCRM technologies
by comprising two banks one from Sweden and second from Denmark. The findings indicated that
banks use eCRM for mass customization, customer profiling, self service, one to one interaction and
automatic locks in flow of financial data like security prices which ultimately results in relationship
between perception and satisfaction, commitment and loyalty which underlines the significance of
CRM in service industry and employing CRM may only strengthen the relationship between perceptions
and up-buying and cross buying which is all in support of introducing CRM in service sector[8].

LehalManbeena (2012) work on Customer Relationships and Information Systems as a
competitive strategy in Banking sector: A theoretical framework described that a bank can enjoy
competitive advantage of its customers for a long time by building mutually beneficial relationships
that increase switching costs and thus cannot be easily replicated [9].

Melodi et al. (2012) study titled "Appraisal of Customer Relationship Management in the Banking
Sector: A study of four selected Banks in Lagos State" examined the CRM effect on customer loyalty
and retention with the consequent impact on banks' revenue generation capacity and profitability. It
was discovered that customer relationship management impact significantly and positively on income
generation capacity on the four banks viz. Wema Bank, Intercontinental Bank, United Bank for Africa
(UBA) and Equatorial Trust Bank (ETB) and also on their profitability level[10].
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3. Objective of the Study
The main objective of this paper is to compare the level ofeCRM service quality offered by

different banks in Haryana State.

4. Research Methodology
In the present paper exploratory research cum descriptive research design had been adopted.

As the main purpose of this study was to gain familiarity with various aspects of eCRM services
provided by selected banks of India in Haryana and to achieve new insights into it. Four banks two
from public namely State bank of India and Punjab national bank and two from private sector namely
HDFC and ICICI were taken. Data were collected from 1,000 customers using survey method through
questionnaires out of these 848 were useable responses. In order to select the bank customers Non
probability sampling technique was used. For analyzing the data the techniques,mean,median,standard
deviation ,multiple correlation and gap analysis were used.

5. Results and Analysis
The advent of ICT had transformed the traditional commercial model and system of providing

customer related banking services into electronic Customer Relationship Management (eCRM). Banking
organizations all over the world were finding electronic Customer Relationship Management (eCRM)
as a new platform for insurance business of the future (Werbach, 2000). No other ICT applications
had achieved a rapid growth in as short time as eCRM in the world.

To compare the level of ecrm service quality offered by different banks,seven service dimensions
were taken.The dimensions were Reliability, Responsiveness, Competence, Easy to use, Product
portfolio,security and convenience. Service quality of different banks were compared on the basis of
these dimensions. The various questions were asked from the respondents related to these dimensions.
What qualities will possessed by the banks and what qualities the banks have were compared by using
the gap analysis. The details were as under

Overall Gap Score of eCRM services provided by the selected banks of Haryana :

Overall GAP scores, both Unweighted and Weighted were tabulated in Table 4.1. All values
were explained by mean, median and standard deviation.

Table 4.1 : Overall GAP Score (n=848)

 Mean Median Std. Deviation 

Overall Unweighted GAP Score 0.69 0.71 0.34 

Overall Weighted GAP Score 9.31 10.39 4.81 
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Overall average Unweighted GAP score for the total of 848 respondents was 0.69. It was in
positive zone meaning thereby that the accountholder' perceptions were more than their expectations.
Accountholder perceived the eCRM services provided to them were of good quality.

When importance weights were also taken into consideration the resultant overall Weighted
GAP Score (9.31) was also positive. In USA-General sample in 1990, East Midlands UK outpatients in
1995 and Vassa Finland outpatients in 1996, Average Weighted GAP Score was negative, while it was
zero in Scottish-Public Library services in 1995 and was positive in Scottish-Home Help service in
1995 (Dalrymple, 1995). This reaffirmed that banking organizations of India were providing the quality
eCRM services to their accountholder [11].

Overall Importance Weights For Dimensions of eCRM services:

Average Importance Weights were compiled and tabulated in Table 4.2 and graphically showed
in Graph No1

Table 4.2 : Overall Dimension wise Importance Weights (n=848)
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Mean 15.19 14.46 11.60 16.24 9.36 16.80 16.70 

Median 15.00 15.00 10.00 15.00 10.00 15.00 15.00 

Std. Deviation 3.60 3.73 3.78 3.87 2.63 4.17 3.94 

 Security (16.80) was allocated maximum weight by the respondents, closely followed by
Convenience (16.70) and Easy to use (16.24). The Table 4.2 revealed that respondents accorded more
importance to Security, Convenience, and Ease to use dimensions of eCRM services quality that
showed that the accountholder were more concerned with security, convenience and easy to use
eCRM services as compared to other dimensions of eCRM services quality offered by the selected
banks. Reliability (15.19) ranked fourth closely followed by Responsiveness (14.46), Competence
(11.60), Product Portfolio (9.36) was ranked lower in eCRM services quality dimensions. Meaning
thereby, the accountholder were ready to compromise on Reliability, Responsiveness of employees of
the selected banks, Competence and different types of product/policies offered by the selected banks.
The inherent intangibility of eCRM banking services led the respondents to look for surrogate parameters
of quality in security, convenience, and easy to use, which they rightly ranked higher than other quality
dimensions.
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Graph No. 1

Multiple correlations (Table 4.3) had been done between the dimensions and it was observed
that there was a significant correlation existing between most of the dimensions of eCRM services.
Reliability dimension was significantly positively correlated with responsiveness and significantly
negatively correlated with easy to use, product portfolio and security dimension of eCRM service
quality. Responsiveness was significantly negatively correlated with easy to use and convenience
service dimension. Competence was significantly negatively correlated with easy to use, Product
portfolio and security dimension of eCRM services. Ease in use was significantly positively correlated
with Product portfolio and significantly negatively correlated with security dimension of eCRM services.
Product portfolio and security both were significantly negatively correlated with convenience dimension
of eCRM services.
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Table 4.3 : Multiple Correlations :Amongst eCRM service dimensions
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Pearson 
Correlation 

1 .228** .017 -.403** -.455** -.263** -.031 

Sig. (2-tailed) . .000 .731 .000 .000 .000 .525 
Responsiveness 
 

Pearson 
Correlation 

.228** 1 -.085 -.396** -.150** -.043 -.573** 

Sig. (2-tailed) .000 . .081 .000 .002 .373 .000 
Competence 
 

Pearson 
Correlation 

.017 -.085 1 -.140** -.135** -.394** .011 

Sig. (2-tailed) .731 .081 . .004 .006 .000 .819 
Easy to use 
 

Pearson 
Correlation 

-.403**  -.396** -.140**  1 .304** -.139** -.072 

Sig. (2-tailed) .000 .000 .004 . .000 .004 .137 
Product 
portfolio 
 

Pearson 
Correlation 

-.455**  -.150** -.135**  .304** 1 -.078 -.152** 

Sig. (2-tailed) .000 .002 .006 .000 . .108 .002 
Security 
 

Pearson 
Correlation 

-.263**  -.043 -.394**  -.139** -.078 1 -.262** 

Sig. (2-tailed) .000 .373 .000 .004 .108 . .000 
Convenience 
 

Pearson 
Correlation 

-.031 -.573** .011 -.072 -.152** -.262** 1 

Sig. (2-tailed) .525 .000 .819 .137 .002 .000 . 
 

** Correlation is significant at the 0.01 level (2-tailed).

• Overall dimensions Wise Gap Score :
Table 4.4 clearly showed overall dimension wise average Unweighted and Weighted gap score

of different dimensions of eCRM service quality.

As an extension of analysis each service quality dimension was separately compiled and analysed
to find out the Overall Average Gap Score accorded to them by the study group. Table 4.4 compiled
the result of the same. However one had to understand that for all dimensions whether their scores
were in positive or negative zones, the perceived value of service quality had not always exceeded the
initial expectations for all variables under all dimensions. One could observe that respondents were
consistently more satisfied with convenience dimension (overall Average Unweighted Gap Score was
0.85) in dimensions wise Unweighted gap score and were consistently more satisfied with convenience
dimension (overall Average weighted Gap Score was 13.71) in dimensions wise weighted gap score,
which was ranked higher than all other quality dimensions. It was interesting to note that the eCRM
services quality being provided were perceived to be better than expectations for all the dimensions.
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Table 4.4 : Overall Dimension wise Gap Score (n=848)
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Overall 
Unweighted  
Gap Score 

Mean  0.65 0.43 0.82 0.68 0.63 0.75 0.85 
Median 0.75 0.50 1.00 0.70 0.60 0.75 1.00 
Std. Deviation 0.51 0.66 0.90 0.68 0.51 0.61 0.65 
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Overall 
Weighted  
Gap Score 

Mean  9.32 5.24 8.52 10.25 5.39 12.73 13.71 
Median 10.00 6.67 8.33 12.00 6.00 12.50 13.33 
Std. Dev. 8.04 9.95 10.52 9.94 4.69 10.07 9.80 

 • Inter Comparison of GAP Score of eCRM services provided by the selected banks of  Haryana:

• The results were presented in Table 4.5 and Table 4.6. All values were explained by mean,
median and standard deviation. Respondents rated the quality of eCRM services provided by
State Bank of India (Unweighted GAP Score 0.46 & Weighted GAP Score 6.17) were above
than their expectations and higher than the other the selected banks .

Table 4.5 : Inter Comparison of  GAP  Scores of the selected banks of Haryana

Name of Bank  Unweighted 
GAP Score 

Weighted 
GAP Score 

State Bank of India 
 

Mean 0.46 6.17 
Median 0.80 11.14 
Std. Deviation 0.34 4.82 

Punjab National Bank 
 

Mean 0.06 0.74 
Median 0.69 9.48 
Std. Deviation 0.36 5.02 

Industrial Credit and Investment 
Corporation of India 
 

Mean 0.05 0.65 
Median 0.49 6.67 
Std. Deviation 0.18 2.59 

Housing Development Finance 
Corporation  
 

Mean 0.06 0.89 
Median 0.74 10.39 
Std. Deviation 0.25 4.52 
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All of these banking organizations  of India were accorded positive GAP SCORE (Unweighted
and Weighted) that meant the accountholder using the eCRM services offered by these banking
organizations  perceived eCRM services better than their expectations.

Table 4.6 : Comparison of Importance Weights  of Selected banks of Haryana

Name of bank 
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Overall Score  Mean 15.19 14.46 11.60 16.24 9.36 16.80 16.70 
Median 15.00 15.00 10.00 15.00 10.00 15.00 15.00 
Std. Dev 3.60 3.73 3.78 3.87 2.63 4.17 3.94 

State Bank of India Mean 9.01 8.77 6.44 9.79 5.66 9.48 10.28 
Median 15.00 15.00 10.00 15.00 10.00 15.00 15.00 
Std. Dev 3.57 3.88 3.38 3.79 2.63 4.03 3.87 

Punjab National Bank  Mean 1.59 1.52 1.54 1.85 1.03 1.86 2.02 
Median 15.00 15.00 10.00 15.00 10.00 20.00 20.00 
Std. Dev 3.67 2.95 5.81 3.68 1.97 4.25 2.51 

Industrial Credit and 
Investment Corporation 
of India  

Mean 1.46 1.36 1.06 1.44 0.87 1.73 1.65 
Median 15.00 15.00 10.00 15.00 10.00 20.00 20.00 
Std. Dev 3.26 3.74 2.01 3.26 2.01 2.49 4.03 

Housing Development 
Finance Corporation  

Mean 1.51 1.32 1.32 1.42 0.75 1.70 1.51 
Median 15.00 15.00 15.00 15.00 10.00 20.00 15.00 
Std. Dev 3.79 3.79 3.79 4.53 2.48 2.48 3.79 

 Table 4.7 clearly described that Security dimension of eCRM service quality was accorded the
best perceived dimension out of all the seven service quality dimensions, amongst all the selected
banks except State Bank of India (Convenience 10.28) and Punjab National Bank (Convenience 2.02).
The table also revealed that accountholder of Industrial Credit and Investment Corporation of India,
and Housing Development Finance Corporation accorded more importance to Security dimension of
eCRM services quality that showed that the accountholder of these respective banking organizations
were more concerned with security while using eCRM services as compared to other dimensions of
eCRM services quality offered by the selected banks. The Accountholder of State Bank of India and
Punjab National Bank accorded more importance to Convenience dimension of eCRM services quality
that showed that the accountholder of these respective banking organizations were more concerned
with convenience while using eCRM services as compare to other dimensions of eCRM services
quality offered by the selected banks. Easy to use service dimension ranked fourth closely followed by
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Reliability, Responsiveness, and Competence service dimensions of eCRM services quality offered by
the selected banks. Product Portfolio was accorded the worst perceived quality dimension amongst all
the selected banks of India. Meaning thereby, that the accountholder were ready to compromise on
Reliability, Responsiveness of employees of the selected banks, Competence and different types of
product/policies offered by selected banks of India.

Table 4.7: Comparison of  Unweighted and Weighted Gap Scores  of Selected banks of Haryana
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Overall Score 
Dimension  wise Unweighted 
Gap Score  

Mean 0.65 0.43 0.82 0.68 0.63 0.75 0.85 
Median 0.75 0.50 1.00 0.70 0.60 0.75 1.00 
Std. Dev 0.51 0.66 0.90 0.68 0.51 0.61 0.65 

Overall Score  
Dimension wise weighted Gap 
Score 

Mean 9.32 5.24 8.52 10.25 5.39 12.73 13.71 
Median 10.00 6.67 8.33 12.00 6.00 12.50 13.33 
Std. Dev 8.05 9.95 10.52 9.94 4.69 10.07 9.79 

State Bank of India  
Dimension wise Unweighted 
Gap Score 

Mean 0.44 0.22 0.54 0.47 0.37 0.53 0.69 
Median 0.75 0.50 1.00 0.80 0.60 0.75 1.00 
Std. Dev 0.43 0.79 0.96 0.80 0.56 0.64 0.60 

State Bank of India 
Dimension wise weighted Gap 
Score 

Mean 6.24 2.28 5.09 6.79 3.01 8.60 11.14 
Median 10.00 5.00 10.00 12.00 6.00 15.00 20.00 
Std. Dev 6.71 11.83 10.66 11.29 4.97 10.15 8.35 

Punjab National Bank  
Dimension wise Unweighted 
Gap Score 

Mean 0.02 0.04 0.10 0.05 0.11 0.06 0.03 
Median 0.50 0.33 0.33 0.20 1.40 0.75 0.33 
Std. Dev 0.62 0.36 1.03 0.36 0.54 0.43 0.39 

Punjab National Bank  
Dimension wise weighted Gap 
Score 

Mean 0.08 0.56 1.01 0.83 1.12 1.02 0.54 
Median 15.00 15.00 10.00 15.00 10.00 20.00 20.00 
Std. Dev 3.67 2.95 5.81 3.68 1.97 4.25 2.51 

Industrial Credit and Investment 
Corporation of India  
Dimension wise Unweighted 
Gap Score 

Mean 0.03 0.06 0.07 0.07 0.05 0.03 0.03 
Median 0.50 0.50 0.67 0.80 0.40 0.25 0.00 

Std. Dev 0.34 0.29 0.53 0.10 0.20 0.29 0.33 
Industrial Credit and Investment 
Corporation of India  
Dimension wise weighted Gap 
Score 

Mean 0.55 0.87 0.74 1.03 0.39 0.54 0.44 

Median 5.00 7.50 6.67 12.00 4.00 5.00 0.00 
Std. Dev 6.23 4.76 5.12 2.51 1.26 5.58 5.86 

Housing Development Finance 
Corporation  
Dimension wise Unweighted 
Gap Score 

Mean 0.05 0.05 0.05 0.06 0.05 0.08 0.05 
Median 0.50 0.50 0.00 1.00 0.60 1.25 0.67 
Std. Dev 0.19 0.39 0.87 0.58 0.35 0.63 0.34 

Housing Development Finance 
Corporation  
Dimension wise weighted Gap 
Score 

Mean 0.87 0.80 0.97 0.96 0.38 1.51 0.72 
Median 10.00 7.50 0.00 10.00 4.00 18.75 10.00 

Std. Dev 4.21 6.72 16.34 9.29 2.64 12.39 4.73 
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Average importance weight were compiled and tabulated in table 4.7. State Bank of India was
accorded the best Unweighted and Weighted gap score in all the seven quality dimensions of eCRM
services offered (Reliability 0.44 and 6.24, Responsiveness 0.22 and 2.28, Competence 0.54 and 5.09,
Easy to use 0.47 and 6.79, Product portfolio 0.37 and 3.01, Security 0.53 and 8.60, and Convenience
0.69 and 11.14). Accountholder of Punjab National Bank accorded best Unweighted and Weighted gap
score in two dimensions (Competence 0.10 and 1.01, and Product portfolio 0.11 and 1.12) of eCRM
service quality  following State Bank of India. Respondents accorded best Unweighted and Weighted
gap score in two dimensions (Responsiveness 0.06 and 0.87, and Easy to use 0.07 and 1.03) of eCRM
service quality offered by Industrial Credit and Investment Corporation of India following State Bank
of India. Housing Development Finance Corporation was accorded the best Unweighted and Weighted
score (0.08 and 1.51 respectively) in Security service dimension of eCRM services following State
Bank of India. These findings could be appreciated from Table 4.7.

The results of the above analysis indicated that the attributes of Security (16.80), Convenience
(16.70), and Easy to use (16.24) had been identified by the respondents to be the most important
dimensions of eCRM services quality in the selected banks. All of the service quality dimensions of
eCRM services were found to have positive gap, implying that accountholder's expectations regarding
the eCRM services in the selected banks were met by the selected banks of India.

6. Conclusion
The main objective of the present research work was to assess the level of quality of electronic

customer relationship management (eCRM) services offered by the selected banks. The accountholders/
respondents view point on the traditional mechanism of services delivery regarding the eCRM services
offered by the selected banks had been studied. This study demonstrated the usefulness of the GAP
analysis as a measure of service quality. This not only highlights areas for specific action and also
addresses perceived service shortcomings. The study of using eCRM services facilities offered by the
selected banks revealed, inter-alia,

• that the overall unweighted (0.69) and overall weighted (9.31) GAP score both were in positive
zone meaning thereby that the accountholders/respondents' perceived the eCRM services
provided to them were of good quality.

• that the respondents accorded maximum weight to Security (16.80) closely followed by
Convenience (16.70) and Easy to use (16.24) dimensions of eCRM services. Reliability (15.19)
ranked fourth closely followed by Responsiveness (14.46), Competence (11.60) and Product
Portfolio (9.36) was ranked lowest in eCRM services quality dimensions. Meaning thereby, the
accountholders/ respondents were more concerned with security, convenience and easy to use
eCRM services as compare to other dimensions of eCRM services quality offered by selected
banks. The accountholders/ respondents were ready to compromise on Reliability, Responsiveness
of the employees, Competence and Product Portfolio offered by the selected banks.
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• that the overall dimension wise unweighted and weighted gap score in all of the dimensions of
eCRM services were found to have positive gap, implying that respondents expectation regarding
eCRM services dimensions were met by the selected banks. Accountholders /respondents were
consistently more satisfied with convenience dimension [both in unweighted (0.85) and weighted
(13.71) gap score] which was ranked higher than all other service dimensions.

• that there was a significant correlation, both positive and negative, existing between most of the
dimensions of eCRM services offered by the selected banks. that the accountholders/respondents
rated the quality of eCRM services provided by State Bank of India[both unweighted (0.46) and
weighted (6.17) GAP score] were above than their expectations and higher than the other
selected banks.. The State Bank of India was also accorded the best Unweighted and Weighted
gap score in all the seven quality dimensions of eCRM services offered.

It is pertinent to note that all the selected banks were providing eCRM services at or above par
than expected by their respective accountholders/ respondents. However, the perception level
of State Bank of India accountholders/respondents was significantly higher than the
accountholders/ respondents of remaining the selected banks.

• Although all the selected banks were providing eCRM services at or above par than expected by
their customers. As quality improvement is a never ending process, governing bodies of these
banks should train personnel professionally and upgrade information communication technologies
to improve overall customers' experiences and satisfaction. The best way for the management
is to look at the improvement of the physical facilities for eCRM services, training of the
personnel and providing precise information on all functions related to eCRM services offered
by the banks.

• The results of the study indicated that the GAP scale could make a valuable contribution by
enhancing the understanding of the quality of eCRM services in banking sector of Haryana. The
measurement scale also serves to identify symptoms and the underlying problems that inhibit
the effective provision of quality eCRM services in banking sector of Haryana.

7. References
1. Kavita (2006), "e-CRM in banking Services" M.Phil Dissertation submitted to M.D University Rohtak.
2. Mittal R. K. and  Kumra, R. (2001).  E-CRM in Indian Banks,  Delhi Business Review, 2 (1), 73-78.
3. Geyskens, I., Gielens, K. and Dekimpe, M.G. (2002). The market valuation of internet channel additions.

Journal of Marketing, 66(2), 102-119.
4. Joseph, B., Cook, W. and  Javalgi R.R.G. (2001). Marketing on the Web: how executives feel, what

businesses do. Business Horizons, 44(4), 32-40.
5. Berry (1983). "Relationship Marketing", in Berry, LL, Shostack, GL and Upha, GD (Eds), Emerging

Perspectives in Service Marketing. American Marketing Association, Chicago, II, pp-25-8.



SUMEDHA  Journal of Management

140

6. Berry and Persuraman (1991). Marketing Services - Competing through Quality.  New York: Free Press.
7. Berry (1995). Relationship Marketing of Services, Growing Interest, Emerging Perspectives. Journal of

Academy of Marketing Science, 23(Fall), 236-45.
8. Ahmed, Tanveer (2009). Electronic customer relationship management in online banking. Lulea

University of technology, 5(23), 435-448
9. Lehal, Manbeena. (2012). Customer Relationships and Information Systems as a competitive strategy

in Banking sector: A theoretical framework. GIAN JYOTI E-JOURNAL, 1(2), 9.
10. Melodi, G.O., Olufayo, T.O., and Gbadamosi, T.T. (2012) Appraisal of Customer Relationship Management

in the Banking Sector: A study of four selected Banks in Lagos State. International Journal of Arts and
Commerce, 1(5), 224-234.

11. Pedhiwal, G. L and Tale, J. Sanjay (2011). Analytical study of CRM: As a strategic tool in Banking sector
in Western Vidarbha with reference to Akola District, Golden Research Thoughts, 1(3) 1-4.

12. Kavita (2013), "Electronic Customers Relationship Management A Comparative Study of Banks in
Haryana." Thesis Submitted to M.D., University, Rohtak.



Vol.5, No.1, January - March 2016

141

SUBSCRIPTION FORM
Make the payment through (Please tick)
Crossed Cheque (     )         Demand Draft (          )

Enclosing in favour of “Principal, CMR College of Engineering & Technology” for payable
at Hyderabad

Name and Address of the Subscriber
Name and Office Address

__________________________________________________________________________

______________________________________________________________________________

_____________________________________________________________________________

Mobile : _____________________________________________________________

E-Mail : _____________________________________________________________

DD Details: _________________________________________________________

Amount Rs: ______________________DD Number: _________________________

DD Date:_________________ Banker’s Name: ____________________________

Send to the following address
A Kotishwar
(Editor-In-Chief: SUMEDHA Journal of Management)
Associate Professor and Head, Department of Master in Business Administration
CMR College of Engineering & Technology
Medhchal Road, Kandlakoya (V), Hyderabad Andhra Pradesh – 501 401,
Mobile : 9248727208

Subscription Rates
Annual - Rs 2,000

Life Time Rs 10,000



SUMEDHA  Journal of Management

142




	Behaviour of Model Square Footing Resting on Sand Reinforced with Three-Dimensional Geogrid
	Abstract 
	Introduction
	Materials Used for the Study
	Sand
	Geogrid
	Three-Dimensional (3D) Geogrid
	Experimental Setup
	Reinforcement Layout and Configuration
	Testing Procedure
	Testing Program

	Results and Discussions
	Effect of Depth to First Layer of Reinforcement
	Effect of Spacing Between Layers
	Effect of Number of Layers

	Conclusions
	References

	Page 1
	Page 2

