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The study was carried out by Division of Extension and Training of Indian Institute of Horticulture Research (IIHR), 
Bangalore during 2011-12 under National Initiative on Climate Resilient Agriculture (NICRA) project. Climate change 
is recognised as a major element for human and environmental crisis of the 21st century. A total of fifty farmers 

(respondents) benefitted with the innovative technologies to cope up with the climatic changes were selected and their experience is being 
encrusted. The study under taken reveals the farmers perception and opinion regarding the climate change and its impact on the horticultural 
crops. Further the strategies and innovative technologies that can be used for coping up of the climatic vagaries is also being mention with 
respect to the farmers view.

ABSTRACT

KEYWORDS : Climate change, farmers’ perception, impact 

INTRODUCTION
Climate change is a global phenomenon, which has local impact. 
Farmer is an unalienable and important stakeholder of the agricul-
ture enterprise. So it’s high time we have a look from his eyes. The 
change in climate likely impact on business. An understanding of cli-
mate change in his terms gives a clear picture to him in this aspect 
and helps him to draw a clear cut strategy. In this direction under the 
aegis of NICRA project the study was undertaken by Division of Exten-
sion and Training of IIHR, Bangalore during 2011-12.

Climate change is a significant and lasting change in the statistical 
distribution of weather patterns over periods ranging from decades to 
millions of years. It may be a change in average weather conditions 
or the distribution of events around that average (e.g., more or fewer 
extreme weather events). Climate change may be limited to a specific 
region or may occur across the whole Earth. Climate change affects 
agriculture, the same way Agriculture also affects climate change. 
Higher temperature is likely to affect many horticultural crops which 
need at least some minimum exposure to chilling temperature to in-
duce a dormant stage and ready for next fruit bearing season. When 
temperature will rise plants need more water and there will be scar-
city of water. Because there be increased evaporation from the soil 
and accelerated transpiration in the plants which will cause moisture 
stress. Likewise as night time temperature is expected to rise in near 
future and it will affect some crops which can’t tolerate higher night 
time temperature. Not only night-time temperature, higher day time 
temperature also affects yield of crops. Higher temperature affect 
pollen viability too. Regarding insects-pests, they will survive more in 
high temperature and as a result crops needs spraying of additional 
insecticides and pesticides The effectiveness of pesticides will reduce 
at higher temperature. If temperature continues to rise then the de-
composition process of soil will also increase which in turn affects soil 
fertility. So it’s time to think about strategies to reduce the adverse 
impact of climate change on Horticultural crops. The report suggests 
some strategies like changing of cropping pattern, sowing dates, 
breeding improved or hybrid varieties with extreme weather toler-
ance etc which needs to be considered globally.

EFFECT OF CLIMATE CHANGE ON HORTICULTURAL CROPS
India with diverse agro-ecological regions provides ample opportunity 

to grow a variety of horticulture crops round the year. Indian horticul-
tural sector contributes second highest production of fruits and vegeta-
bles in the world, contributing 30.4 per cent to the country’s agriculture 
GDP (Singh,2012). It plays a pivotal role in sustainable smallholdings, 
increasing employment opportunity, promoting export and above all 
achieving nutritional security. Since, productivity depends on the pre-
vailing climate of the growing region, climate change and climate var-
iability play an important role in determining the potential yields. In 
order to match the growing demand,not only the productivity of horti-
cultural crops needs to be sustained but also enhanced.

In several horticultural crops high temperature leads to abnormal flow-
er development, poor pollen production and viability, ovule abortion 
and reduced fruit set. High temperature reduces crop duration in many 
crops. In tomato fruit development is accelerated leading to lower fruit 
size and quality. Sex expression is affected in cucumber, high temper-
ature increases the proportion of male flowers. Nutritional quality of 
fruits and vegetables depends on genetic and environmental factors 
and higher temperature coupled with water stress will definitely reduce 
the fruit and vegetable quality together with crop duration making the 
crop sensitive to climate change (K.S.Shivashankara et al, 2013). In ar-
eas where onion and chilli are grown under rain fed conditions during 
kharif season intermittent drought and excess moisture stress affect 
the productivity. Overall the increased frequency of high temperature 
episodes and extreme events of drought and floods affect the growth, 
development and quality of vegetables and fruits and alter the zones of 
crop adaptation. Leading to shift in agro-ecological regions suitable for 
growing different horticulture crops.  

METHODOLOGY
The study was conducted under National innovations on Climate Re-
silient Agriculture (NICRA) project during 2010-11. The study areas 
are P.G. Hundi and Kudanahalli of Mysore district, Harathi and Malan-
dahalli of Kolar district, Bellavi, Yedadinabele and Madivala of  Malur 
Taluk, Devastana hosahalli of Chikkaballapura district, Nagasandra of 
Doddaballapura and Agrahara and Mathkur of Bangalore rural dis-
trict. The selected area falls under the Agro climatic zone V, this zone 
receives moderate rain fall ranging from 850 to 1300 mm. The char-
acteristic feature is receipt of torrential rains in short spell. Red clay 
loamy soils are the predominant soil types of the area.   The respond-
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ents for the study were 27 farmers from all the villages. The required 
data were collected from respondents using structured pretested 
schedules. The data collected were analyzed and tabulated using the 
statistical tools like percentage and mean. 

RESULTS AND DISCUSSION
PERCEPTION OF FARMERS’ ON RAINFALL DISTRIBUTION 
AND ITS EFFECT ON HORTICULTURAL CROPS
Farmers’ perception findings regarding rainfall distribution and its effect 
on horticultural crops are presented in the Table 1. Change in rainfall 
pattern or distribution will have impacts on cropping patterns, availabil-
ity of water and also on crop productivity. Table 1 reveals that majority 
(96 %) of the farmers perceived that rainfall had decreased over a pe-
riod of time. This has lead to decrease in the yield of the horticultural 
crops as perceived by 92 percent farmers and has lead to increased and 
heavy incidence of pests and diseases (92 %). Due erratic rainfall distri-
bution (62 %) the farmers observed germination failure (66 %), enor-
mous weed incidence (96 %), crop failure (62 %) which has directed to 
reduced quality of produce (38 %) with occurrence of unexpected loss. 
Farmers also perceive that due to decreased rainfall the stagnation of 
water, conversion of soils to saline patches is being reduced (86%) and 
the nutrients loss due to leaching is also minimised (88 %).

Table 1: Perception of Farmers’ on Rainfall Distribution and 
its Effect on Horticultural Crops 
      (n=50)

Statements
Agree Disagree

F % F %

Rain fall is increasing 2 4 48 96

Rainfall pattern has become very 
erratic affecting crop production 31 62 19 38

Heavy incidence of pests and 
diseases

46 92 4 8

Failure of crops 31 62 19 38

Increased yield 4 8 46 92

Reduced quality of produce 19 38 31 62

Germination failure 33 66 17 34

More weed incidence 48 96 2 4

Stagnation of water and conversion 
of soils as saline patches

7 14 43 86

Unavailability of nutrients due to 
leaching

6 12 44 88

PERCEPTION OF FARMERS’ ON TEMPERATURE DISTRI-
BUTION AND ITS EFFECT ON HORTICULTURAL CROPS
Temperature is one among the important factors affecting the yield 
and quality as the horticultural crops are more sensitive to temperature 
and require specific temperature for their better development. In This 
study majority (81 %) of the farmers opined that the temperature has 
increased leading to heavy incidence of pests and diseases (96 %), loss 
in soil moisture (89 %) that has led to germination failure (63%) and de-
creased yield (67%). According to the farmers the problem with unusu-
al fluctuation in day and night was minimum (11%) thus the scorching, 
splitting of produce and crop loss was minimized (11%).

Table 2: Perception of Farmers’ on Temperature Distribution 
and its Effect on Horticultural Crops                        (n=50) 

Sl. 
No. Statements

Agree Disagree

F % F %

1 Temperature has gone up 41 81 9 19

2
There is an unusual and wide fluctuation 
in day and night temperature, which is 
severely affecting the horticultural crops

6 11 44 89

3 Heavy incidence of pests and diseases 48 96 2 4

4 Scorching of crops 6 11 44 89

1 Splitting of the produce and loss in yield 6 11 44 89

2 Germination failure 31 63 19 37

3 Loss in soil moisture 44 89 6 11

4 Decreased yield 33 67 17 33

OPINION OF FARMERS’ REGARDING CLIMATE CHANGE 
As noticed earlier the effect of rainfall and temperature being the 
important factor of climate change and their effect on horticulture 
crops in Table 1 and table 2. Table 3 indicates the overall opinion of 
farmers regarding climate change. According to the farmers (86%) 
the climate change has overall increased the effect on incidence of 
pest and disease and increased weed infestation in the farm fields, 78 
percent of farmers opine that due to decreased rainfall period, water 
availability is inadequate. About 70 percent of the farmers have ob-
served increased cost of cultivation in horticulture due to high cost 
inputs, increased labour cost, decreased cost of returns etc  and 52 
percent of farmers perceive that yield and quality of the produce have 
decreased. 

Table 3: Opinion of Farmers’ Regarding Climate Change 
(n=50)

Sl.
No. Statements

Agree Disagree

F % F %

1 Increased incidence of pests and 
diseases 43 86 7 14

2 Decreased yield, quality etc 26 52 24 48

3 Scarce availability of water 39 78 11 22

4 Increased cost of cultivation 35 70 15 30

5 More weed infestation 43 86 7 14

6 Low income 37 74 13 26

INNOVATIVE TECHNOLOGY REQUIRED TO COPE WITH 
CHANGES IN CLIMATE 
As studies in the earlier tables rainfall and temperature forms the major 
factors affecting the horticultural crops. In the study conducted under 
NICRA during 2010-11 some of the innovative technologies were famil-
iarized to farmers and following observations were made through their 
feed back after applying the innovative technologies in their fields.

The table 4 depicts that improved cultivation practices such as 
mulching and drip irrigation played a very convincing role in the 
farmers field and almost 96 percent of the farmers agreed that the 
above technologies are required to cope up with change in climatic 
conditions together they also opine that alternate cropping pattern 
can also be involved to cope up with climate. About 88.89 percent 
of farmers have the opinion that some new innovative technologies 
with respect to IPM/IDM are required for effective management of 
pests and diseases without affecting the environment and also main-
tain produce quality. 74 percent of farmers opine that soil and water 
conservation practices like nutrient management, use of green ma-
nure crops, proper drainage facilities etc are essential to maintain 
the soil fertility status and also for proper water management in the 
prevailing situation, where water forms a scare resource. 66 percent of 
farmers found green house technology as more beneficial as pest and 
disease free crops can be grown with a bit precautionary measures, in 
a climate controlled situation. Also 62 percent of the farmers also per-
ceive that subsidiary enterprises also should be followed along with 
farming to overcome any loss or unexpected incidence.

Table 4: Innovative Technology Required to  Cope with 
Changes in Climate               (n=50)

Sl. No. Statements
Agree Disagree

F % F %

1 Improved varieties/ cultivation practices 
(Mulching/ Drip/ Sprinkler) 48 96 2 4

2 Alternate cropping pattern 48 96 2 4

1 Soil and water conservation practices 37 74 13 26

2 IPM/ IDM/ INM etc 44 88 6 12

3 Practicing green house technology 33 66 17 34

4 Following subsidiary enterprise 31 62 19 38

FARMERS’ VIEW ON INCREASE OF PEST AND DISEASES 
IN THE LAST FEW YEARS 
Change in the temperature and rainfall pattern has influenced the in-
festation of pests and diseases in the horticultural crops. Table 5 clear-
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ly depicts the views of the farmers regarding the influence of climate 
change on pests and diseases. According to 42% of farmers there is in-
creased infestation of thrips in the field due to climate change. As the 
rainfall has decreased and increased temperature has lead to hot and 
dry climate with low humidity which has favoured thrips infestation. 14 
percent of farmers infer that fruit borer and mites has increased, 12 per-
cent go with redmites and the rest of 4 percent of farmers opined that 
there was increase of lead miner, fruit fly and uji fly incidents.

With respect to the diseases 42 percent of farmers have experienced 
increased blight attack followed by blast as per 22 percent of the 
farmers. About 8 and 4 percent of farmers concern with the increased 
diseases like leaf spot, leaf curl, downy mildew, powdery mildew, 
black spot.etc.

Table 5: Farmers’ View on Increase of Pest and Diseases 
in the Last Few Years                                                          (n=50)

Sl No. Pest No. of Farmers %
1. Thrips 21 42
2. Fruit borer 7 14
3. Mites 7 14
4. Red mites 6 12
5. Leaf minor 2 4
6. Fruit fly 2 4
7. Uji fly 2 4
Diseases
1. Blight 21 42
2. Blast 11 22
3. Leaf spot 4 8
4. Leaf curl 4 8
5. Downey mildew 2 4
7. Powdery mildew 2 4

8. Black spot 2 4

CONSTRAINTS AND SUGGESTIONS AS PERCEIVED BY 
THE FARMERS REGARDING CLIMATE CHANGE IN HORTI-
CULTURAL CROPS
Table 6 briefs out the constraints and suggestions expressed 
by the farmers. The farmers’ samples for the study from vari-
ous places in Karnataka were growers of vegetables The ma-
jor constraints identified by the farmers due to the fluctua-
tion in the climatic factors are a) Incidence of pests like fruit 
borer, thrips,  mites, fruit flies, leaf minors  and white flies 
in solonaceous and cucurbits b) Prevalence of diseases like 
blight, leaf spot, leaf curl, downey and powdery mildew, an-
thracnose, rots, mosaic etc. c) Calcium deficiency was seen 
in most of the crops d) marketing problem like grading and 
price fluctuation was seen e) lack of labour availability and 
f ) non availablity of inputs.

Following are the suggestions furnished by the farmers to cope 
up with the constraints faced due to climatic changes. a) Use 
of drip and mulch to conserve water, controlling of the humid-
ity b) Use of green house technologies in order to grow the 
crops in controlled condition with less crop injury c) Following 
of IPM/ IDM & INM like use of trap crop, bioagents, biofertiliz-
ers, growing trap crops, fly traps etc d) Seed treatment prior to 
sowing to avoid soil born diseases e) Proper staking required 
to avoid pests and disease infestation f ) Use of organic ma-
nures to retain the soil fertility g) Spraying of micro nutrients 
to avoid deficiencies etc are some of the expressed furnished 
by the farmers with regard to the climate change. Thus by fol-
lowing the above technologies in their fields the farmers have 
experienced 50-70% of yield increase in tomato, 30-40% in cap-
sicum, 50-60% in watermelon, 30-40% in onion, ridge gourd & 
cucumber and 50-55% in bitter gourd.

Table 6: Constraints and Suggestions Perceived by Farmers

Sl. No. Crop Constraints Suggestions Remarks

1. Tomato

Pests: Fruit borer, Thrips, Mites
Diseases: Late blight, Early blight, Leaf spot, 
Leaf curl Price fluctuation Lack of labour availa-
bility Calcium deficiency  

Use of drip and mulch Following IPM, IDM & INM
Use of Protray Seedlings Seed treatment with Pseu-
domonas Staking Use of trap crop Enrichment of FYM 
with trichorich Spraying of Vegetable special, Neem cake 
and Pongamia 

50-70% in-
crease in yield

2. Capsicum

Pests: Thrips and mites
Diseases: Powdery mildew, Downey mildew, 
late blight, Rust Calcium deficiency   Price 
fluctuation Lack of labour availability
It’s difficult to maintain optimum temperature 
and relative humidity in Net house cultivation.

Growing of crops under protected cultivation.
Use of drip and mulch Punning will be done at right time. 30-40 % in-

crease in yield

3. Water melon

Pests: Thrips, Mites and Fruit fly
Diseases: Anthracnose, Rots, Watermelon bud 
necrosis. Fruit cracking
Non availability of seeds

Use of drip and mulch Use of cucurbits fruit fly trap 
Enrichment of FYM with trichorich Seed treatments
Use of maize as a border crop to pest and diseases
Spraying of Vegetable special

50-60% in-
crease in yield

4. Onion
Pests: Thrips
Diseases: Purple blotch, Smut, Tip drying
Bolting problem in Marketing

Raised bed for seedlings Paired row system Use of Drip 
Seed treatments

30-35 % yield 
increase

5. Ridge gourd

Pests: Fruit fly, Serpentine leaf minor
Diseases: Powdery mildew, Downey mildew
Shriveling and drying of small fruits

Proper pollination required Use of cucurbits fruit fly trap 
Use of drip and mulch Use of Pongamia and Neem soap
Enrichment of FYM with trichorich

30-40 % yield 
increase

6. Cucumber

Pests: Leaf minor, Mites, Thrips, White flies 
Diseases: Cucumber mosaic virus, Powdery 
mildew, Downey mildew Malformation of fruit 
due to improper pollination

Seed treatment with Pseudomonas Use of Protray Seed-
lings Enrichment of FYM with trichorich Use of drip and 
mulch Use of Vegetable special

30-40% yield 
increase

7. Bitter gourd
Pests: Fruit fly, thrips, mites
Diseases: Powdery mildew, Downey mildew, 
Anthracnose

Enrichment of FYM with trichorich
Use of cucurbits fruit fly trap 
Use of Neem soap and vegetable special

50-55% yield 
increase
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CONCLUSION 
Horticulture crop production process is a complex process, as the 
crops undergo series of changes due to climatic vagaries during veg-
etative and reproductive stages. The rise in temperature and untimely 
rainfall interrupts the growth and development of the horticulture 
crops which eventually affects their productivity, production and 
quality. Thus the time has come to familiarize the farmers with the 
innovative technologies that the research institutes have come out 
with and get set the farmers to challenges with the prevailing and 
changing environmental conditions. The knowledge base of the farm-
ers with regard to climate change is essential and comes in long ways 
which serves policy makers, planners of NARS etc and help him self in 
chalking out strategies to cope up with climate change and its impact 
on Horticultural crops.

REFERENCES Shivashankara, K.S., Srinivasa Rao, N.K., Geetha G.A., 2013 Impact of Climate Change on Fruit and Vegetable Quality, Climate-Resilient 
Horticulture: Adaptation and Mitigation Strategies, pp 237-244. | |  Singh H.P. (2012). Adaptation and mitigation strategies for climate resilient 
horticulture; a key note address. In National Dialogue on Climate Resilient Horticulture, 28 & 29 January, 2012 at IIHR, Bangalore. | 
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Solid polymer electrolytes based on Poly(vinyl alcohol) (PVA) as   host polymer, ammonium chloride (NH4Cl) as salt 
and propylene carbonate (PC) as plasticizer have been prepared by solution casting technique. The prepared polymer 
electrolytes have been characterized by impedance spectroscopy and FTIR spectroscopy. The FTIR analysis reveals 

complex formation among the polymer, salt and plasticizer of the electrolytes.  From ac impedance spectroscopic studies, it has been found that 
85PVA:15NH4Cl:20 PC has high ionic conductivity of 2.16×10-5 Scm-1 at ambient temperature. The temperature dependent conductivity of the 
electrolyte obeys the Arrhenius equation.  The activation energy of the high conductivity sample 85 PVA:15 NH4Cl: 20 PC is 0.138 eV, which is 
considerably lower than that of the electrolyte without the plasticizer. 

ABSTRACT

KEYWORDS : Arrhenius plot, Conductance spectra, FTIR

1.Introduction
A Proton-conducting polymer electrolytes are an important class of 
materials due to its application for the development of fuel cells, sol-
id state batteries, sensors and electrochemical devices [1]. The main 
advantages of polymeric electrolytes are their mechanical properties, 
ease of fabrication of thin films of desired sizes and their ability to 
form proper electrode–electrolyte contact [2]. An intense research 
has been focused on the development of solid polymer electrolytes 
with high ionic conductivity at ambient temperature and good chem-
ical and mechanical stability for their applications in electrochemical 
devices. Several approaches have been made to improve the conduc-
tivity of polymer electrolytes. Adding plasticizer such as propylene 
carbonate (PC) to polymer electrolytes is a useful technique to en-
hance the conductivity of polymer system. These plasticizers impart 
salt-solvating power and high mobility to the ions in the polymer 
electrolytes and also increase the amorphous content of the polymer 
matrix. 

A variety of plastisized polymer electrolytes based on various host 
polymers [3] have been developed for solid state applications.  Hy-
droxyl containing poly (vinyl alcohol) (PVA) is a semi crystalline 
polymer, studied extensively because of its many interesting phys-
ical properties, having high dielectric strength (1,000 kV/mm), good 
charge storage capacity and dopant dependent electrical and optical 
properties which arise from the presence of OH groups and the hy-
drogen bond formation. 

It has been found from our earlier work that the polymer electrolyte 
with 85 PVA and 15 NH

4
Cl (optimized sample) has the highest con-

ductivity of 1.12×10-5 S cm-1 at ambient temperature. Now an attempt 
has been made to enhance the ionic conductivity of 85 PVA and 15 
NH

4
Cl by incorporating the plasticizer propylene carbonate in differ-

ent molar ratios. The prepared polymer electrolytes have been sub-
jected to different analysis.

2.Experimental details
The polymer PVA of average molecular weight of 1,25,000 (AR 
grade SD fine chemicals) , NH

4
Cl (AR grade, Merck) and PC (AR 

grade, Merck) are used in the present work. DMSO solutions of 
PVA and NH

4
Cl are stirred continuously with a magnetic stirrer. Af-

ter complete dissolution of the salt, PC is added accordingly and 
the mixtures are stirred well for several hours to obtain homo-
geneous solutions. The solutions are then cast in poly propylene 
Petri dishes, and the samples are vacuum dried at 70°C for 5 days 

in a vacuum oven until the films are formed. Mechanically strong 
and flexible films have been obtained.

3. Results and Discussion
3.1. FTIR Analysis
On addition of the salt into the polymer host, the cation of the metal 
is expected to coordinate with the polar groups in the host polymer 
matrix resulting in the complexation. 

Fig.1.FTIR spectra of (a) 85 PVA:15 NH4Cl and (b) 85 
PVA:15 NH4Cl:20PC

This type of interaction will influence the local structure of the poly-
mer backbone and certain infrared active modes of vibration will be 
affected. In this context, the infrared spectroscopic studies will give 
the evidence of the complexation. The FTIR spectrum of optimized 
systems of 85 PVA:15 NH

4
Cl and 85 PVA:15 NH

4
Cl:20 PC  are shown in 

Figure.1.
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Table 1 Absorption bands & assignments of all plasticized 
polymer electrolytes.

Absorption bands for 
85PVA:15NH

4
Cl:XPC (mol%) Assignment

X = 0 X = 20

     945 947 O-H  Out of plane (b)

1020 1024 C-C (S)

1373 1388 O-H In plane (b)

1431 1436 C-O (S)

1720 1753 C=O (S)

2073 2094 C-N  (S)

2939 2808 CH
2
 or CH (asymmetric)

The positions of vibrational bands observed in the FTIR spectra of 85 
PVA:15 NH

4
Cl (unplasticised) and 85 PVA:15 NH

4
Cl:20 PC  and their 

assignments are listed in Table 1. The bands at 945 cm-1, 1373 cm-

1, 1431 cm-1 and 1720 cm-1 have been assigned to O-H out of plane 
bending, O-H in plane bending, C-O stretching (coupled) (or) O-H in 
plane bending and C=O stretching vibrations of 85PVA :15NH

4
Cl get 

shifted in  85 PVA:15 NH4Cl:20 PC[4]. The shift in the peak positions 
and changes in the intensity of the bands in the FTIR spectra of the 
samples with and without plasticizers confirm the complex formation 
between the polymer, the salt and the plasticizers.

3.2. AC impedance  analysis
3.2.1. Conductance spectra analysis
The frequency dependent of the conductivity for two polymer elec-
trolytes at 303K is depicted in Figure.2.

Fig.2. Conductance spectra of (a) 85 PVA:15 NH4Cl and 
(b) 85 PVA:15 NH4Cl:20PC at 303K.
 
On addition of 20 mol% PC, the conductivity value of 85 PVA: 15 
NH

4
Cl film increases from 1.12×10-5 to 2.16×10-5. The high dielec-

tric constant of PC may allow greater dissolution of the electrolyte 
salt resulting in an increased number of charge carriers and hence 
conductivity. The ionic conductivity values of 85 PVA: 15 NH

4
Cl:XPC 

(X=0,20mol%) polymer electrolytes  at different temperatures are pre-
sented in table 2.

Table.2. Ionic conductivity of all plasticized polymer 
electrolytes

Composition of 
85PVA:15NH

4
Cl : XPC

(mol%)

Ionic conductivity
 (Scm-1)

303K
×10-5

333K
×10-5

343K
×10-5

X=0 1.12 1.25 1.87

X=20 2.16 3.13 4.88

3.2.2.Temperature dependence of ionic conductivity
The temperature dependence of conductivity for (85PVA:15NH

4
Cl) 

and (85 PVA:15 NH
4
Cl: 20 PC) polymer electrolytes over a temperature 

range 303-345 K  is shown in Figure.3. 

Fig.3. Conductivity Vs Temperature plot of (a) 85 PVA:15 
NH4Cl and (b) 85 PVA:15 NH4Cl:20PC

The plot shows that the conductivity increases with increase of temper-
ature. The apparent role of a plasticizer in a host polymer is to decrease 
viscosity of the electrolyte thereby enhances the chain flexibility. 

From the Table 3, it has been observed that the calculated regression 
values of all the electrolytes are close to unity. It suggests that the 
prepared polymer electrolytes follow Arrhenius equation,

where σ
0
 is the conductivity pre-exponential factor and E

a
 is the acti-

vation energy for conduction. The nature of cation transport is quite 
similar to that occurring in ionic crystal, where ions jump in to neigh-
boring vacant sites and hence, increase conductivity to higher value. 

Table 3 Ionic conductivity and activation energy values 
for polymer electrolytes

Co
m

po
si

tio
n 

 o
f 8

5P
VA

 : 
15

N
H

4Cl
 

: X
PC

(m
ol

%
)

Ac
tiv

at
io

n 
en

er
gy

,
E a 

(e
V)

Re
gr

es
si

on

St
an

da
rd

 v
al

ue

X=0 0.141 0.9683 0.0322

X=20 0.138 0.9942 0.0157

The activation energy E
a,
 calculated from the slope of the plots has 

been presented in the Table 3. The low activation energy of the plasti-
cized electrolyte is suitable for electrochemical devices.

4.Conclusion
PVA:NH

4
Cl and PVA:NH

4
Cl:PC proton conducting polymer electrolyte 

have been prepared by solution casting technique.. The complex-
ation behavior among the polymer, the salt and the plasticizers has 
been confirmed by FTIR studies. Ionic conductivity of the electrolyte 
increases by the addition of 20mol% PC to 85PVA:15 NH

4
Cl polymer 

electrolyte. This may be due to the lowering of viscosity with the ad-
dition of plasticizer. The prepared electrolytes follow Arrhenius equa-
tion in the temperature range of 303 to 343 K. 

σT = σ0exp (-Ea/ kT)         
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Propofol and ketamine are intravenous anaesthetic agents. They are used for induction of Anaesthesia as their effect 
lasts for 20 minutes. Ketamine causes sympathetic stimulation where as propofol causes cardiac depression and 
decrease in PVR. However ketamine provides best analgesia and propofol only causes sleep and rapid recovery. The 

combination of these two drugs for short gynaecological procedures is the aim of my study and has proved to be effective . Both these drugs 
together maintain the haemodynamic stability and provided good recover with no adverse effects. The effect of Ketofol in this randomized, 
double blinded study was done compare the quality of Anaesthesia

ABSTRACT

KEYWORDS : TIVA,ketofol, hallucination, NMDA receptor, PONV PVR 

Introduction
Ketamine is an IV anesthetic that is commonly for minor gynaecolog-
ical procedures.when we add Propofol to ketamine, it counteracts the 
sympathetic stimulation seen with Ketamine used alone. Ketamine + 
Propofol were solely used for procedures. ASA 1&2 patients we in the 
study group and all were given 50 mg Ketamine and 50 mg Propofol 
(1:1) after giving 0.2 mg Glycopyrolate and 1 mg Midazolam as pre-
medication .so this randomized, double blinded study was designed 
to compare the quality of analgesia. However all the procedures last-
Ed for less tha half hour.Heart rate, noninvasive arterial blood pressure 
(NIBP), oxygen saturation (SpO

2
), end tidal carbon dioxide (Etco

2
) and 

incidence of any side effects were recorded. There were no signifi-
cant hemodynamic changes in both groups after induction. However, 
there was no nausea and vomiting as Propofol itself has an antiemet-
ic activity. Also the hallucinations of ketamine were counteracted by 
1mg Midazolam .

Procedures selected for the study were short gynaecological and ob-
stetric cases,Included missed abortions, fractional curettage, and vul-
val and vaginal cyst excision

  Ketamine is a dissociative anaesthetic agent, classified as an NMDA 
receptor antagonist and has also been found to bind to opioid 
receptors and sigma receptors, and provides good analgesia. 
Propofol  a short-acting intravenous sedative agent used for 
the induction and maintenance of anaesthesia ,It provides no 
analgesia(2). 

In my study, all the patients received Glycopyrolate 0.2 mg and Mida-
zolam 1 mg as premedication .Ketamine 50mg and Propofol 50 mg 
were given in combination .

All the patients had perfect haemodynamic stability, adequate depth 
of anaesthesia, clear headed recovery, no post operative nausea and 
vomiting . 

Methods:
100 patients, (50 Gynaec and 50 obs )American Society of Anesthe-
sia (ASA) class I and II scheduled for minor gynaecological and obstet-
ric procedure.. Approval obtained from local ethical committee . Con-
sent for TIVA (Total intravenous anaesthesia) taken from the patient’s 
attenders. Obese patients, anaemic, epileptic , asthmatic, cardiac dis-
ease patients were excluded from my study.

Oxygen 4 l/mt by mask was given to all patients.

Pre anaesthesia assessment was done to evaluate if that patient fulfils 
the criteria of study and for fasting instruction and night sedation. 

Morning of surgery I V cannula 18 G was started on left hand for all 
patients and Ringer lactate infusion started.Glycopyrolate 0.2 mg and 
Midazolam 1mg intravenous as premedication . Baseline measure-
ments included Non Invasive Blood Pressure (NIBP), heart rate, res-
piratory rate, and pain faces scale recorded. The level of sedation was 
determined by Ramsay Sedation Scale(6). A blinded observer who was 

being used to assess the depth of sedation of patients.

*Ramsay Sedation Scale(6)

Patient is anxious and agitated or restless, or both

Patient is co-operative, oriented, and tranquil

Patient responds to commands only

Patient exhibits brisk response to light glabellar tap or loud auditory 
stimulus

Patient exhibits a sluggish response to light glabellar tap or loud au-
ditory stimulus

Patient exhibits no response

Fig 1: Pain Faces Scale

Ketamine 50 mg + Propofol 50 mg was loaded in a10 ml syringe and 
another 10 ml syringe with Ketofol ( same combination ) was kept as 
stand by. After giving Glycopyrolate and  Midazolam premedication , 
10 ml of blous dose Ketofol was give to the patient and gynaecologist 
was allowed to proceed .

During the procedure, patients were put on Hudson oxygen mask 
4l/mt with a CO

2 
sampling port. All patients were monitored with 

NIBP, electrocardiography (ECG), Pulse oximetry(SpO
2)

, heart rate 
(HR), and end tidal carbondioxide( EtCO

2)
. The measurement started 

before commencement of the intravenous (IV) line and continued 
fifteen minutes after induction. The patients were also assessed for 
apnoea, which was defined as the loss of respiratory efforts for more 
than 20 seconds or fall of SpO

2
 below 95%. Small movements during 

procedure were treated with incremental doses of Ketofol . There was 
perfect intraoperative haemodynamic stability.

After the completion of the procedure, the total drug requirement 
was noted. Patients were transferred to postoperative room when 
an Aldrete score(7)  9-10 was confirmed,   The postoperative room 
nurses were blinded to the study medication received by the 
patients. The incidence of any episode of , agitation, hallucination, 
pain,postoperative nausea and vomiting (PONV) or any other side 
effects was noted. The patients vital signs were assessed at 5- minute 
interval. Patients were discharged on the second postoperative day to 
be in the safer side.

Descriptive variables were analyzed using Students  t-test and  X2  test 
as appropriate using SPSS software statistical computer package 
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version 15. Differences between the groups in mean blood pressure 
(BP),heart rate( HR), end-tidalCO

2
, oxygen saturation and ketofol 

requirements were compared using analysis of variance with re-
peated measures. A  P  value < 0.05 was considered to be statistically 
significant. Values are expressed as meanSD.

Results:
ASA I&II cases used for the study. 
100 patients divided broadly into 2 groups of 50 pa-
tients each.
Group 1 - Gynaecological patients
        5 Bartholin cyst
        12 vaginal cyst
         10 cervical polyp
         22 fractional curettage
 
Group II - Obstetric patients
         10 displaced Cu T
         10 encirclage operation
         5 manual removal of placenta
         25 missed/ incomplete abortion 
 
All minor obstetric and gynaecological procedures lasting for less 
than half hour.

Exclusion criteria were, epileptic, asthmatic, severe anaemia, cardiac 
illness and obese patients. Intraoperative monitoring of blood pres-
sure, heart rate, ECG, SpO2, ETCO2 and respiratory rate. All the pa-
tients had perfect haemodynamic stability and clear headed recovery 
with no immediate post operative pain. No agitation or hallucination 
due to ketamine. Gynaecologist were also highly comfortable with 
the technique. 

None of our patients landed in either LMA or Emergency intubation 
due to inadequate plane of anaesthesia or desaturation due to any 
other cause.

Table 1. Demographic Characteristics, Intraoperative 
Management, and Recovery Times of Patients in the 
Study Groups 

 Parameters Group 1 Group 2 

Number 50 50

Age (yr) 30 - 45 25 - 35

Weight (kg) 48 70

ASA physical status 1&2 1&2

Amount of drug Ketofol bolus (ml) 10 10

Average propofol concentration (mg/ml) 5 5

Average ketamine concentration (mg/ml) 5 5

Procedure time(mts) 25 30

Intraoperative complications Nil Nil

Time to ambulation (hrs) 2 hrs 2hrs

First call for pain 2 hrs 2 hrs

Time to actual discharge (day) 2nd POD 2nd POD
Ketamine 50 mg and Propofol 50 mg was taken in 1:1 concentration.
-Group I Gynaec patients, Group 2 Obstetric patients
-ASA = American Society of Anesthesiologists.

Five patients in group II and one patient in group I had pain and dis-
comfort during the middle of procedure which was overcome by in-
cremental boluses of infusions. 

The time to ambulation in group I and II patients was 2 hrs   while 
readiness to discharge was on the second day for safer side. Pre pro-
cedural visit was done previous night  to evaluate if that patient fulfils 
the criteria of study and for fasting instruction. In the preoperative 
waiting area, an IV cannula was inserted in left cream. Baseline meas-
urements included Non Invasive Blood Pressure (NIBP), heart rate, res-
piratory rate, and pain faces scale was performed on all patients.

Discussion:
The goals of procedural sedation are to provide an adequate level of 

sedation while minimizing pain and anxiety, maximizing amnesia, 
minimizing the potential for adverse drug-related events, controlling 
behavior, and maintaining a stable cardiovascular and respiratory sta-
tus. A number of studies have demonstrated that the combination of 
ketamine and Propofol (ketofol) for sedation is safe and effective. The 
combination of the two agents appears to reduce side effects of each 
medication used alone, and allows for a rapid recovery time(1).

The dose of Ketofol in group I. was higher than in group II as 
incremental doses of ketofol given for Gynaec patients to get the 
desired depth oanaesthesia and abort pain sensation which was 
due to much manipulation by surgeon for fractional curettage, in 
such infusion compared to group II. Propofol in the recommended 
dose of 2-2.5 mg/kg almost always causes fall in blood pressure .The 
induction doses of propofol are reduced considerably by combination 
with equal doses of ketamine. Ketamine had the additional 
advantage of better hemodynamic stability. Our results are consistent 
with Furuya et al and Hui et al who suggested that the minimal 
change observed in arterial pressure may be dose related and also 
because sympathomimetic actions of ketamine were effective in 
counter-acting the hemodynamic depression of propofol. There was a 
trend for pulse rate to increase after the induction in all the groups, 
but there was no occurrence of profound tachycardia in any group(8,9). 

End-tidal CO
2
  increased slightly after induction in both groups. 

In agreement with our results, Mildh et al and Persson et al who 
reported that ketamine-induced sympathoadrenal activation may 
account for improved ventilation, also arousal secondary to the 
subjective side effects of ketamine (e.g., perceptual changes and 
anxiety) may also contribute (12,13). Also our results have confirmed the 
previous reports of Frey et al and Badrinath et al (14,15), suggesting that 
the combination of a small-dose ketamine with propofol improves 
ventilation during sedation. 

We expect that the apnea and desaturation recorded in group I (10%) 
was due to the excessive salivation complicated the higher dose of 
ketamine in this group which led to impaired breathing and required 
airway support in 16% of such patients. While apnea and desaturation 
which happened in group II could be due to the higher infusion rate 
of propofol in ketofol combination. 

Willman and Andolfatto published a study of 114 patients requiring 
procedural sedation and analgesia mainly for orthopedic procedures 
were given a 1:1 mixture of propofol and ketamine. Transient hypox-
ia occurred in 2.6% of patients, out of them one patient required bag 
valve mask ventilation. Three patients had an emergence reaction, 
one of whom received midazolam. No patient had vomiting or as-
piration. Procedural success rate in this study without the use of ad-
junctive medications was 96.5%. Median time until recovery was 15 
minutes (range 5 to 45 minutes) (16). Furthermore, Akin et al compared 
propofol to propofol plus ketamine (3:1) in 60 patients between one 
and 13 years of age undergoing auditory brainstem response testing. 
There were no cases of desaturation in the ketofol group, but in the 
propofol group 4/30 experienced desaturation and 6/30 had apnea. 
The authors concluded that the addition of low dose ketamine to 
propofol reduced the risk of respiratory depression and the need for 
repeat medication administration(17). 

The incidence of clinically significant psychotomimetic effects was 
noted in the large-dose ketamine group (group I). This could be a 
dose-dependent interaction of the excitatory anesthetic ketamine 
with a pure central nervous system depressant, such as propofol (18,19). 
There were no post procedural psychotomimetic symptoms recorded 
in group II. In addition, the patients mood was significantly better in 
the recovery room and cognitive function recovered more rapidly in 
such group than those given higher dose of ketamine. Nagata et al 
and Mortero et al are coinciding with our results as they suggested 
that ketamine in sedative doses is associated with electroencephalo-
graphic activation. Furthermore, small-dose ketamine increases tha-
lamic sensory output and arousal. Sedative effects of propofol may 
be partially antagonized by the arousal effects of ketamine(20,21). While 
Akin et al in a trial of 40 adult patients undergoing endometrial biop-
sy, reported that the combination of propofol (1 mg/kg) plus fenta-
nyl (1 g/kg) was compared to the combination of propofol plus ket-
amine (2:1). Time to recovery was similar; however time to discharge 
was longer in the ketofol group secondary to the increased presence 
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of adverse events including nausea, vertigo, and visual disturbances. 
These authors concluded that although both regimens seem safe, 
ketofol (2:1) had more adverse events leading to a longer time until 
discharge and had a lower overall patient satisfaction(22). 

Badrinath et al, published One hundred female outpatients undergo-
ing breast biopsy procedures under local anesthesia received an infu-
sion of a solution containing propofol in combination with different 
doses of ketamine . The sedative infusion rate was varied to maintain 
a deep level of sedation and normal respiratory and hemodynamic 
functions. They reported that combination of propofol and ketamine 
(5:1) provides effective sedation/analgesia during monitored anesthe-
sia care(15). Our results suggest that our combination propofol and ket-
amine (4:1) was more suitable in procedural operations as Badrinath 
et al used their preferred combination (5:1) only in monitored anes-
thesia care and they supplement their sedation with local anesthesia 
infiltration.

Discussion.
In conclusion, propofol combined with ketamine (1:1) infusion for 
procedural operations contributed adequate sedation and analgesia 
without hemodynamic and respiratory depression or psychotomimet-
ic side effects and appears to be a safe and useful technique for pro-
cedural operations in the ambulatory setting.
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Biodiversity is made of two words i.e. Bio means life and diversity means variety or difference meaning variety of living 
organisms. It is both a measure of variety of life and an indicator of overall health of our planet the Earth. The most 
unique feature of the Earth is the existence of life and most beautiful feature is its diversity. Approximately 9 million types 

of plants, animals, fungi and about 7.5 million people inhabit the Earth. 

Biodiversity is not spread equally around the globe. Some areas possess rich species and some have not. These species or living organisms play 
central role in the environment. Biodiversity is of different type like Ecological diversity, Genetic diversity, Species diversity and Functional diversity. 
Biodiversity is the foundation for human health but its continuing loss threaten directly to human health. 

ABSTRACT

KEYWORDS : 

INTRODUCTION 
The Planet the ‘Earth’ only supports the life in the universe out of 8 
planets.  That’s why the most unique feature of the Earth is the ex-
istence of life and the most beautiful feature is its diversity. Approxi-
mately 9 million types of plants, animals, fungi and about 7.5 billion 
people inhabit the Earth. Twenty three years ago, at the first Earth 
Summit in Rio de Janeiro the majority of the nations declared that 
human actions were dismantling the Earth’s ecosystems, eliminating 
genes, species and biological traits at an alarming rate. This observa-
tion led to the question of how such loss of biological diversity will 
alter the functioning of ecosystems.

Biodiversity is made of two words i.e. Bio means life and Diversity 
means variety. It means variety and difference in living organisms. Bi-
odiversity is both a measure of the variety of life and an indicator of 
the overall health of our planet. Among the countless celestial bodies 
arrayed across the vastness of outer space, only our tiny planet Earth 
is known to support different life. It supports on the slopes of high 
mountains, on the floors of the oceans, in scorching deserts and at 
the frigid poles. This life on Earth comes in many shapes, forms and 
sizes ranging from blue whales and redwoods to butterflies and tiny 
microbes. 

Biodiversity is not spread equally around the globe. Some areas 
possess a richer variety of species than others. Biological diversity is 
of fundamental importance to the functioning of all natural and hu-
man-engineered ecosystems. Living organisms play central roles in 
the environment, and diversity specifically is important in the cycles 
(Carbon, Nitrogen and so on) of major elements require numerous in-
teracting species.

Biodiversity is of different following types:- 
Ecosystem or ecological diversity: It is the variety of biologi-
cal communities such as forests, deserts, grasslands, streams, lakes, 
oceans, coral reefs, wetlands that interact with one another and with 
their physical and chemical (non-living) environments. A biological 
community is defined by the species that occupy a particular locality 
or interaction between those species. A biological community togeth-
er with its associated physical environment is known as an ecosystem.

Genetic diversity: It is the variety in the genetic makeup among in-
dividuals within a species. Genetic diversity is the “raw material” that 
permits species to adjust to a changing world whether these changes 
are due to natural factors or are caused by human factors. It refers to 
the variation at the level of individual genes and provides a mecha-
nism for populations to adapt to their ever-changing environment. 

Species Diversity: It is the variety among the species or distinct 
types of living organisms found in different habitats of the planet. 
Species diversity is a measure of the diversity within an ecological 
community that incorporates both species richness (the number of 
species in a community) and the evenness of species’ abundance. 

Species diversity is one component of the concept of biodiversity and 
is influenced by species richness.

Functional Diversity: It is the biological and chemical processes of 
functions such as energy flow and matter cycling needed for the sur-
vival of species and biological communities. It refers to the diversity 
of ecological processes that maintain and are dependent upon the 
other components of diversity. It includes the many ecological inter-
actions among species e.g. competition, predation, parasitism, mutu-
alism, etc. as well as ecological processes such as nutrient retention 
and recycling. It also includes the varying tempos and intensities of 
natural disturbances that many species and communities require if 
they are to persist.

Importance of Biodiversity - 
Biodiversity is the foundation for human health. By securing the life 
sustaining goods and services which biodiversity provides to human 
being. The conservation and sustainable use of Biodiversity can pro-
vide significant benefits to our health. On the other hand, the contin-
uing loss of Biodiversity of a large scale represent a direct threat to 
our health and well being. Thus without Biodiversity no human pop-
ulation can exist. 

It seems equally ironic that whilst poverty reduction is rightly on 
everybody’s mind, few recognize that the livelihood of the poorest 1.2 
billion people on Earth depends either entirely or at least partly on 
wild resources. According to a World Bank study, for example, more 
than two billion people rely on traditional medicine. Thus, biodiversity 
conservation, and more specifically species conservation, must also 
be seen as an essential part of the maintenance of a healthy human 
environment and as crucial to the economic well-being of all socie-
ties. Threats that put species in danger are by this logic also a danger 
to humanity.

The rich variety of genes, species, biological communities and life-sus-
taining biological and chemical processes that give us food, wood, 
fibers, energy, raw materials, industrial chemicals and medicines all 
of which pour hundreds of billions of dollars into the world economy 
each year. It also provides us with free recycling, purification and nat-
ural pest control services.

The following points state the importance of biodiversi-
ty:- 
•	  It supports food security, dietary health and livelihood sustaina-

bility 
•	  It provides important resources for medical research. 
•	  It provides importance resources for traditional and modern 

medicine. 
•	  It plays a role in the regulation and control of infectious diseas-

es
•	  It has social, cultural and spiritual importance within communi-

ties 
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•	  Conservation of biodiversity is essential for climate change ad-
aptation. 

•	  It helps in generation and fertility of soils.
•	  It helps in maintenance of soil quality.
•	  It helps in maintenance of air & water quality
•	 It helps in pest control
•	 It helps in pollination
•	 It helps in crop production
•	 It helps in climate stabilization
•	 It helps in prevention and mitigation of natural disasters
•	 It helps in provision of food security
•	 It helps in provision of health care – medicines
•	 It helps in income generation
•	 It helps in spiritual and cultural value
 
Challenges to Biodiversity – 
Biodiversity is the life insurance of life itself. But extinction is a part 
of nature. In fact, an estimated nine (9) percent of species become 
extinct every million years or so. Now, 65 million years after that last 
of the dinosaurs disappeared in the most recent extinction episode, 
it is happening again. But this time, species are becoming extinct at a 
rate roughly 10,000 to 25,000 species are disappearing each year and 
dozens each day. This is not due to environmental changes, it is due 
to the very actions of our own species. . . . man. So we have to change 
our actions to stop the following types of biodiversity loss;

•	  The exploitation of natural resources, such as the world’s oceans 
and forests faster than they can be renewed, i.e. overharvesting 
of trees for timber and oceans for food. 

•	  Overpopulation – the world’s population is estimated to be over 
7.5 billion

•	  Draining wetlands, clearing forests and grasslands for agricul-
tural purposes, towns and cities 

•	  Ruining habitats by fragmentation, due to road construction 
and development 

•	  The introduction of harmful species into foreign ecosystems, 
e.g. the introduction to black rats to Antigua and Barbuda, 
which has left the Antiguan Racer Snake as critically endan-
gered. 

•	  Releasing toxic pollutants into waterways and lands
•	  Climate change – continued rise of global temperatures 
•	  Poaching as well as the unsustainable hunting and illegal trade 

of wildlife.
 
Preservation of biodiversity is not necessarily about preserving 
everything currently in existence. It’s more a question of ‘walking 
lightly’ on the Earth — a balance of respecting the natural changes 
that occur and of protecting species and environments from wanton 
extinction and destruction.

Biodiversity is under threat worldwide. For example the global mam-
malian extinction rate of 0.35% of species lost per century since 1600 
AD. 

Endangered Family of Species – 
Kite, eagle and sparrows are at the risk of becoming extinct which 
flew in a flock earlier and were beneficial for maintaining ecological 
balance, eco-system and food chain. But today they are on the edge 
of extinction because of which our bio-diversity is going to be effect-
ed. 

According Wild Life Trust of India (W.T.I.) 134 vultures has been killed 
in last three months. Vultures are an endangered species, having 
faced a 95% population decline in the decade 1993 to 2002. Main 
cause of this decreation is diclofenac-a banned veterinary drug, de-
spite being banned diclofenac is still being used to treat domestic 
live stock. Vulture die immediately after consuming carcasses of such 
animals. In different parts of country poisonous carcass is used to 
kill stray dogs and animals but scavengers become the victim. Here 
we can take the case of Shivsagar of Assam, where 55 vultures were 
found dead on 24 January, 2015.   

“Biodiversity is Nature’s Insurance Policy against Disas-
ters”
Biodiversity is the life insurance of life itself. The intra-specific diversity 
is the insurance for specific survival in difficult time. The inter-specific 
diversity is the guarantee for ecosystem functioning and services. The 
variation of functional ecosystem is the life insurance for sustainable 
development.

Conclusion
Given good will, an effective instrument for fostering sustainable de-
velopment. Terrorism is now the focus of global attention. Modern bi-
otechnology is a potent instrument for modifying micro-organisms to 
be deadly to humans, crops and of the environment. If national and 
International summits does not create the necessary good will, the 
prospects for sustainable development are bleak. Even human surviv-
al as a species may become doubtful. 

It is not possible to be brought about  by  policies  only but it 
must be taken up by society at large as a principle guiding the many 
choices each citizen makes every day, as well as the big political and 
economic decisions that affect biodiversity. It is clear that environ-
mental degradation tends to impose the largest costs on those gen-
erations that are yet to be born. We can only improve sustainable 
life when it will put  an emphasis on conservation of biodiversity by 
involving citizens and stakeholders. Ultimately, the vision will become 
reality only if everybody contributes to a world where economic free-
dom, social justice and environmental protection go hand in hand, 
making our own and future generations better off than now. 
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Idiopathic neonatal hepatitis represents a heterogenous group of neonatal cholestatic diseases  of unknown origin 
characterized by prolonged obstructive jaundice associated with  giant cell transformation of hepatocytes.The 
disorder occurs predominantly in neonates and represents 10% to 15% cases of neonatal hepatitis. We report a case 

of Idiopathic neonatal hepatitis in a 4 month old male child and describe the histopathological features, differential diagnosis and role of liver 
biopsy in diagnosing it.
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INTRODUCTION:
Idiopathic neonatal hepatitis also called as Neonatal giant cell hepa-
titis is an important diagnostic consideration in neonates who pres-
ent with jaundice. Neonatal hepatitis may be caused by metabolic 
diseses,viruses or genetic disorders1. In Idiopathic neonatal hepatitis, 
however, the cause of inflammation remains unknown. The affected 
neonates have jaundice, dark urine, light or pale  stools and hepa-
tomegaly2. We report a case of Idiopathic neonatal hepatitis in a 4 
month  old male child on liver biopsy after excluding all other causes 
of neonatal hepatitis.

CASE REPORT:
A 4 month male child presented with complaints of fever and con-
vulsions since 1 day. He had a past history of jaundice 1 month back 
and was admitted to Neonatal intensive care unit  for 8 days, during 
which the cause could not be evaluated. He had no significant fam-
ily history.  On general physical examination, the child was febrile, 
unconscious and responded to painful stimulus. Icterus was present. 
Per abdominal examination showed hepatomegaly, 2cm below right 
costal margin. Laboratory examination showed raised liver function 
tests. Radionucleotide hepatobiliary  scanning was negative. TORCH 
group of infections were negative. Under aseptic precautions, true 
cut liver biopsy was done and sent for histopathological examination. 
On gross examination, specimen consisted of single linear bit of tis-
sue measuring 1.5cm in length. On microscopy, the section studied 
showed lobular disarray and cholestasis{Figure 1} along with hepat-
ocytes undergoing ballooning degeneration and giant cell transfor-
mation{Figure 2}. Portal tract showed fibrosis and lymphocytic infiltra-
tion{Figure 3}.

Fig 1.

Fig 2. 

Fig 3.
 
DISCUSSION:
Idiopathic neonatal hepatitis is one of the more important causes of 
neonatal cholestasis. It is regarded as one of the clinical presentations 
of ‘idiopathic obstructive cholangiopathy’, just like extrahepatic biliary 
atresia3. The onset of idiopathic neonatal hepatitis is normally with-
in the first 3 months of birth. Male babies are affected slightly more 
than the female babies4. Idiopathic neonatal hepatitis occurs in two 
forms, Sporadic(75%) and familial(25%). Based on this our case falls 
into sporadic form.



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 14 

Volume-4, Issue-9, Sept-2015 • ISSN No 2277 - 8160

 It is not possible to discriminate between intrahepatic and extrahe-
patic causes of neonatal cholestasis, or idiopathic neonatal hepatitis 
and metabolic, infectious, genetic or toxic causes by using clinical or 
laboratory parameters. Liver histology is slightly more  helpful3. In 
our case also, liver biopsy played a critical role in diagnosis. The mult-
inucleated giant cells are formed from the syntitial fusion of several 
mononucleated hepatocytes. The giant cell transformation of paren-
chymal cells is considered as a common response of the neonatal 
hepatocytes to various types of injury and its occurrence in adults is 
very rare5.

Idiopathic neonatal hepatitis should be differentiated from other 
causes of neonatal hepatitis and biliary atresia6.

Other known causes of neonatal hepatitis are ruled out by doing clin-
ical examination, blood tests, workup of infectious causes, hepatobil-
iary  scans, possible metabolic and genetic testing, and possibly liver 
biopsy.

Neonates with biliary atresia present with neonatal cholestasis, but 
exhibit normal birth weight, postnatal weight gain, associated more 
frequently with pale stools, treated surgically and have poor progno-
sis. Liver biopsy shows features of bile ductular proliferation, bile duct 
and ductular bile plugs and portal fibrosis7.

In idiopathic neonatal hepatitis more than 90% make a complete bio-
chemical and clinical recovery8.

CONCLUSION:
Idiopathic neonatal hepatitis ia a diagnosis attained by excluding all 
other causes of neonatal hepatits. It should be included in the differ-
ential diagnosis in a child with prolonged obstructive jaundice. Liver 
biopsy is considered as the most reliable method to differentiate idio-
pathic neonatal hepatitis from biliary atresia9.
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Conflict Of Issues In Land Acquisition Act
The Government of any country so as to be stable and strong has to 
strive for the welfare of its subjects and total growth of the country. 
Rapid economic growth, increasing industrialisation, liberal concept 
of social justice, chronic housing shortage and lot other similar fac-
tors have contributed for the increasing demand for the acquisition of 
land for public purpose.

The Land Acquisition Act empowers the state, as an exception to the 
general rule, to compel an owner of the property to sell it to the state 
or to an agency authorised by the state, because the same is required 
for the use of the state. The law also provides that a proper price 
should be paid to such owner. Under Article 300A of the Indian Con-
stitution compulsory acquisition can be affected only in accordance 
with the provisions established by law.

The exercise of this law is obviously the interference with the right of 
the owner of such property not to sell it, if he does not desire to. The 
only way we can justify this is on the ground that the welfare of the 
greater number, the community as a whole should be given predom-
inance over the right of the individuals. In most cases generally two 
interests come into conflict i.e.; the interest of the individual and the 
society as a whole. Generally it is the farmers or the poor or less influ-
ential people who are the losers as on the other side are mostly the 
big industrialists or multinational corporations. For a society to devel-
op, welfare of these two sectors should go hand in hand. Government 
should strike a fine balance between the need for developmental ac-
tivities which is essential for any country and the need to protect the 
interest of those impacted by the acquisition of the land.

No sections of people should be left outside the purview of compen-
sation as well as rehabilitation and settlement.   The Land Acquisition 
Act 1894 has become out-dated and does not contain adequate com-
pensation provision. The Right to fair Compensation and Transparency 
in Land Acquisition, Rehabilitation and Resettlement Act 2013, has 
made many progressive changes but Section 105  has kept 13 acts 
like mining , atomic energy, national high ways, electricity, railway 
etc. which are probably the most frequently used and dislocate the 
people the most .  That should not be the case in a welfare state.  The 
bill now present before the parliament has changed that and brought 
these acts under the RFCTLARR Act for compensation and rehabilita-
tion so that in such a situation the hardship of the evicted people can 
be mitigated 

If a decision is taken then it should be executed expeditiously and 
properly.  Procrastination will not bring good to any sections.   In the 
case of prolonged procedure of land acquisition neither the owner of 
the property is able to get benefit, ie;the compensation nor is the pro-
ject completed in time so that it will be useful to the society at large.  
It is the necessity of the hour that a speedy mechanism or a fast track 
method should be made used in the case of land acquisition instead 

of prolonging for years,

Let us take the example NH 17 in Kerala, decades have gone since the 
land has been freezed for acquisition for the widening of the National 
Highway which is one of the most busy and congested roads in Ker-
ala.  Even though the name is NH it is smaller, narrower than a village 
road.  As the land is freezed the owners of the property cannot sell it 
or they cannot even make improvements to the land or buildings in 
it.  It has created many hardships to the people as they cannot sell the 
property even if it is the only way in which they can procure money in 
case of emergency like hospitalization or marriage expenses 

On the other hand as the vehicles in the road increased the widening 
of the road has become urgent, this create hardships to the society at 
large and widening is not happening at all even after all these years. 
This prolonged way of implementation should be stopped at once as 
it will not benefit any person, everyone will be the losers of this game.  
There should be a maximum time frame within which the acquisi-
tion as well as the project should be finished.  Then only the benefit 
should reach every sections of the society 

Utmost care should be taken in the case of acquisition as what is 
acquiring is something which belongs to another person.  Here it 
should not be the muscle power which should be shown.  Maximum 
benefit should be given to the land owner as he is sacrificing some-
thing which he considers his own and sacred for the welfare of the 
society at large. The main drawback which comes out of this Act is the 
power which is given to the executives and the chance of misuse is 
greater.  If they are not using this wisely it will be like the boon given 
to Bhasmasura.  Then the society will be the looser at large.

We can see many instances of this. Large tracks of land will be ac-
quired for setting up of big factories. Mostly they will not be com-
pletely utilising the allocated land so that large areas will be left 
unutilised.  Later they even sell this property to secure money as in 
the case of land belonging to HMT in Kalamasery.  Actually all this are 
against the fundamental basis of Land Acquisition Act.

In my view the Government Should not acquire land for setting up 
companies for the Foreigners, as the income generated from this will 
be taken away by the company out of the country.  In most cases the 
argument is that employment will be generated, but it is not true, 
more income and job can be created if the land acquired in which is 
being cultivated were left for cultivation.  This in turn results in the 
most important requirement of the country i.e. the food safety.

The public purpose should be specifically enumerated so that for un-
wanted or unnecessary purposes the land will not be taken under ac-
quisition .  As in a state like Kerala were the density of population is 
very high there is no needed for acquiring land for building factories.  
That should be set up in states were there are plenty of lands availa-
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ble.  Even in the case of Nedumbassery Airport, no doubt an airport 
is a need of a society but the location which is selected by the exec-
utives is one of the most fertile paddy fields in Kerala.  Instead they 
should have selected the non-fertile sand land which was available 
at Udayamperoor.  This is not a single lapse on the part of executive.  
It has been happening again and again.  Under the muscle power of 
the executive, funded and aided by the multinational companies. The 
hapless victims were the poor owners of small pieces of land, as they 
don’t have the money or the muscle power to fight against this. That 
scenario should be changed so as to bring a balance between devel-
opment and the rights of the land owners.
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Introduction
Human Resource Management is a relatively new concept for many 
Polish companies.  Prior to Poland’s transition to a market economy, 
Human Resource Management, as it is known today, did not exist.  
While under Communist rule, Poland had no need for any type of hu-
man resource function.  All aspects of personnel management, such 
as the hiring and firing of employees, were done by the state.  Since 
then, Human Resources in Poland have evolved into an effective func-
tion.   First, due to globalization, the HR function in Poland has had 
to expand to now include the ability to manage multinational teams, 
the development of competent international management staff, and 
the ability to locate management styles appropriate for the respective 
cultures and overcoming communication barriers by training person-
nel in inter-cultural communications (Pocztowski 15).  Other items to 
consider is the acquisition and integration of employees from differ-
ent cultures making sure that they take into account the differences 
between various countries in terms of pay rates, labor costs, produc-
tivity, working hours and social benefits. Second, the future of these 
HR departments will be with the advanced system tools which give 
an advantage when they are used but more importantly will put 
them at a disadvantage without.  Since hiring new employees cost 
approximately 120 to 140 percent of employee’s salary, every dollar 
counts in a competitive market (Investopedia 2011).  This helps com-
panies compete for the most talented candidates and tackle the chal-
lenge of a declining demographic.  This paper explores contemporary 
Human Resources Management (HRM) issues in Poland, what Polish 
government is currently doing to improve HR, and the strategies that 
companies could adopt to help them revamp their HR departments.

Challenges in Human Resources
 The Human Resources department is essential to the success of any 
successful company or business. Ultimately, the HR department is 
responsible for applying the ethical standards or practices of a com-
pany to the workforce it employees.  Currently in the country of Po-
land, there are some HR practices that are questionable. A study was 
conducted by Poznan University of Economics looked into ethical is-
sues in Polish HRM (Ryan 273).The research involved a questionnaire 
each person filled out expressing concerns about ethical personnel 
and management, and the responses revealed a number of concerns.  
Based on this data, the ethical sector of Polish HRM should be consid-
ered for reconstruction: ethical issues in hiring, ethical issues in pro-
motions, and ethical issues in recruitment.

In hiring, it is important to consider all qualities of an individual.  If he 
or she has educational credentials, a clean background, and skill lev-
el to meet job expectations, he or she should be considered for the 
job.  However, there is a male bias that exists with hiring (Kreija 1).  A 
number of women that are educated and capable are not considered 
over a male with less education and skill. “Professional criteria are not 
the critical ones in the hiring/ selection process” (Ryan 283).     With-
out question, these practices leave a notable percentage of a quali-
fied population without consideration.  Even more, discrimination is 
widespread.   

Although promotions are generally based on work performance, 
Poles often promote individuals based on connections within the 
company.  This invites bias and discrimination and limits the invita-
tion of qualified personnel that can help move a company forward.  
In fact, immediate and extended families are still traditional factors 
for recruitment.  Nepotism and family ties are the deciding factors in 
the performance evaluations. In Poland, it is a common to have an ad-
vertisement stating that a position has already been filled (Ryan 283).  
Someone that is connected will know about the position long before 
anyone from the outside.  The advertisement is simply a technicality. 
This too is another form of discrimination, and it limits the possibili-
ty of hiring personnel with innovative ideas.  When connections are 
the deciding factor over knowledge, ethical standards are definitively 
compromised.   

Strategies to Combat Hiring Challenges in Poland
There some hiring practices that can be adopted companies in Po-
land that will help alleviate the ethical issues raised. One strategy is 
to open up the hiring to the outside public, as well as internal can-
didates.  This strategy is ethical in that for every outside candidate, 
an inside candidate is considered.  It is a business growth campaign 
strategy in that more qualified candidates will be exposed to the job, 
and the job to the candidate. This strategy also creates a competi-
tive atmosphere for existing employees.  Without the guarantee of 
advancement simply due to connections, nepotism, or seniority, the 
employee will react in positive ways.  This tactic motivates the worker 
who may be promoted by creating competition for the position.  The 
competition may come in more educated and current on qualifica-
tions.  This raises the bar for existing employees, and in turn causes 
workers to become more current and educated so as to compete for 
advancement with outside candidates.  Everyone wins in that regard-
less of the company’s choice, whether to promote within, or from the 
outside, the candidate is motivated to be the best employee possible, 
current on qualifications and education, and motivated to work. Be-
yond this strategy, there are other Human Resource strategies namely 
Strategic Alignment, Diversity Training, Advanced Systems Demo-
graphics Tools, that companies in Poland can adopt to improve their 
HR department. These Strategies are discussed below.

Strategic Alignment
Communication within the company between human resources de-
partment and executives is the key to success in an organization.  In 
order for this to occur, HR must be vertically and strategically aligned 
with the board of directors and decision makers within the company.  
This alignment will result in clear cut strategic hiring identifiers de-
cided upon by both the management as well as the HR department.  
More collaboration among these parties will result in a greater under-
standing of the needs that will be filled and choosing the right candi-
date for the job.  Working toward the same goal, with many eyes on 
the position and candidates, the chances are greater of finding and 
retaining a compatible worker.

Diversity Training Programs
In an effort to respect all employees and prospective employees, 
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companies must adopt a diversity training program.  All employ-
ees should attend training on the individual differences seen in the 
company among the employees.  The following topics would be 
highlighted to ensure a greater understanding of policies related to 
discrimination and for general cultural diversity education purposes: 
culture, age, and gender.Clear understanding of others’ beliefs and 
lifestyles, as well as age and gender within the company; workers will 
become educated in the perspectives and backgrounds of co-work-
ers.  The goal is to eliminate discriminatory hiring and open up jobs 
to more qualified candidates without limiting the applicant pool due 
to these factors.

Advanced Systems Demographics Tools
The use of advance systems demographics tools helps in identifying 
compatible candidates outside the company.  With these surveys of 
the existing demographics within the pool of candidates, executives 
can see more clearly the shrinking number of demographics across 
the company.  Such tools show the educated members and those 
with certain skillsets within the applicants.  This strategy can be used 
to find and recruit more qualified and even specifically generated ap-
plicants that best meet the needs of the job within the company.

Polish Strategies for the New Generation of Workers
According to the MNES (Ministry of National Education and Sport), 
“strengthening the connections between youth education (particular-
ly vocational) and the needs of the labor market” prepares students 
for their futures.  The Polish Youth Strategy, written in 1995, covers 
areas such as youth education, employment, and educational path 
choices.  The initiative offers career counseling, as well.  Companies 
should adopt this strategy as a proactive measure to prepare the new 
generation for the workforce. “One of the problems of young people 
is the lack of faith in any improvement of the situation on the labor 
market, migration, and passive attitudes” (MNES, p.6).  The MNES em-
phasizes companies should take the following actions to ensure the 
young people moving into the workforce are informed and motivated 
to follow certain career paths:

•	  Market “aid” programs to schools to expose students to career 
choices.

•	  Offer literature to inform students of companies, policies and 
career paths.

•	  Inform students of benefits such as vacations and other benefits 
offered. 

 
Conclusion
There will be struggles moving forward as the nation tries to compete 
for the best talent while managing four generations in a market with 
a declining pool of potential employees to choice from.  With thechal-
lenges facing companies to hire and retain the right talent, the role 
of human resources will be critical in completing the task.  The fu-
ture of human resources will be split into two distinct directions that 
will help guide companies through the 21st century.  The first will be 
payroll and personnel administration the other is through strategic 
management.  To help align those, more corporations are bringing 
HR directors into corporate boards rooms which translate better when 
goals are set and projects are launched.  In addition, advanced system 
tools gives management a better look at the work force they have 
and are competing for.   For companies to compete it will be crucial 
to adapt these advanced tools.The Human Resources department is 
ultimately responsible for bringing the methods, standards, and prac-
tices of a company into existence.  However, the company itself has to 
set a high standard of equality that is fair and unbiased for the em-
ployees.  Furthermore, that standard must be consistent and without 
exception.  Hiring, recruiting, and promoting are the three most im-
portant elements to successful employment and low turn-over rates.  
Although traditions are well respected, it is important to stay open to 
new and innovative ideas. 
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Cervical cancer is the second most common cancer in women constituting about 15% of all cancers in women 
worldwide. 80% of all the cases of cervical cancer occur in  developing countries. Worldwide, cervical cancer is the 
2nd most common cancer in women and the third most frequent cause of cancer deaths. Since the development 

and proper implementation of pap smear screening for cervical lesion the scenario has been changed worldwide as well as in India. Present 
study was designed to estimate the scenario of cervical lesion in Gwalior Region by the help of pap test. Total 5566 smears were examined with 
98.6% satisfactory smear , having maximum cases of 21-30 yrs age group. Of the total cases studied, NILM far exceeds the ECA. Total 08 cases of 
Squamous cell Carcinoma detected during our one year retrospective study.
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INTRODUCTION: The20th century witnessed a remarkable decline 
in incidence & mortality from cervical cancer after implementation of 
Papaniculou (PAP) test as a regular screening. [1]

The Pap smear test is a simple, non-invasive, and a cost-effective 
method for the diagnosis of cervical and vaginal precancerous, can-
cerous lesions.[2]. Pap smear is a screening as well as a diagnostic test. 
As a screening test, it is used to detect preinvasive lesions of the cer-
vix and as a diagnostic tool; it is used for the examination of samples 
from high risk cases.[3,4 ]

Of the  various  cancers diagnosed   worldwide in females, carcino-
ma cervix has major part as about 15% of the total cancers.[5]. . In the 
present scenario worldwide, the  incidence of cervical cancer is ap-
proximately 510,000 new cases annually, with approximately 288,000 
deaths.[6] As far as developing countries are concern, 80 % of the cer-
vical cancer occurs in these countries [7] owing to far better screening 
programme in developed countries.

In India the current estimates indicate approximately 132,000 new 
cases diagnosed and 74,000 deaths annually, accounting to nearly 
1/3rd of the global cervical cancer deaths [8]

Cervical lesions including inflammatory and epithelial abnormalities 
are the major health problem among the females of Gwalior region. 
As mentioned in a study as 33.56% of all other cancers with highest 
crude index of  in Bhind and  Gwalior Distt. [9].

The purpose of this study was to evaluate the entire spectrum 
of Cervico-vaginal cytological abnormalities like Inflammato-
ry, Precancerous and Cancerous lesions among females undergoing 
routine screening at JAH group of Hospital, GRMC Gwalior and also to 
find prevalence of these lesions in Gwalior Region.

Method and Material: A total number of 5566 cases of 
women with age group 17-89 studied which were presented 
for routine screening at JAH group of Hospitals, GRMC 
Gwalior (a tertiary care centre) , during time period  
from 1st July 2013 to 30th June 2014. Cervical scrape 
smears were collected using   Ayer’s spatula or endocervical 
brush, the smears were fixed in absolute alcohol and stained us-
ing Papanicolaou stain and simultaneously air dried 
and stained with  Leishman Giemsa  stain . Each slide 

were reported by expert cytopathologists . The signif-
icance was given on No-intraepithelial lesions or Malig-
nancy (NILM) and Epithelial Cell Abnormalities (ECA). 
Cases were recorded and classified according to Bethesda 
system 2001[10] of reporting Pap smear cytology into 
three general categories : unsatisfactory, normal or abnormal. 
Abnormal smears are subdivided into NILM ( no intra epithelial 
lesion), ECA ( epithelial cell lesion) which are classified into ASUS 
(atypical squamous cell of unknown significance), LSIL ( low 
grade squamous intra epithelial lesion), HSIL LSIL (high grade 
squamous intra epithelial lesion), SCC ( squamous cell carcino-
ma). NILM included benign cellular changes as reactive change, 
inflammatory and atrophic smear  

Pregnant women, menstruating women, women with invasive carci-
noma at the time of clinical evaluation, and women previously treat-
ed for cervical neoplasm were excluded from the study.

Results: Results of the present study were as follows:

As per Bethesda System of the total 5566 smears examined, 
5493(98.7%) smears were found satisfactory and 1.3% smears were 
unsatisfactory(the proportion of inadequate smears ranged from 0.2-
5% in other studies)[6-10] with 1038 (18.6%) normal smears.

Table No. 1:

Unsatisfactory 
smears Satisfactory smears

Normal Abnormal

No. of cases 73 1038 4455

Percentages 1.3% 18.6% 80.1%

Age Distribution: Maximum number of cases (38.9%) was of 
Age Group 21-30yrs followed by the age group 31-40 yrs with 
34.2%. Age group of extremes of this study were less in num-
ber with least for  >60 yrs with 2.5% followed by age group 
<20yrs as 3.23%
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Table No. 2:

Age Group <20yrs 21-30 yrs 31-
40yrs

41-
50yrs

51-
60yrs >60yrs

No. of Cases 180 2165 1903 900 278 140

Percentage 3.23% 38.89% 34.18% 16.16% 4.99% 2.51%

P/S Findings: Of the total 5566 cases, each case were evaluated on 
per-speculum findings as depicted in table no.3 .

Table No. 3:

Appearance of cervix No. of cases (%) 

No gross pathology 2177 (39.11%) 

Hypertrophied,unhealthy cervix 1186 (21.30%) 

Cervical erosion 1575 (28.30%) 

Prolase 542(9.74%) 

Visible growth on cervix 86(1.55%) 

Total 5566 (100%) 
 
No-intraepithelial lesions or Malignancy (NILM) spectrum: Of 
the total 5566 cases NILM constituted 70.5%(n-3921 ) were diagnosed 
as No intraepithelial lesions or Malignancy(NILM). Under this category 
Shift in flora suggestive of Bacterial Vaginosis(BV) tops the list with 
2577cases(65.7%). Significant number of cases were found to be in 
miscellaneous category with non-specific inflammatory changes in-
cluding bening squammous metaplasia as 20.3%(n-805) .

Table 4: 

NILM <20 21-
30

31-
40

41-
50

51-
60 >60 Total

Shift in flora 
suggestive 
of Bacterial 
Vaginosis

54 1069 967 382 97 08 2577(65.7%)

Candidiasis 12 89 69 38 11 01 220(5.6%)

Atrophic changes nil nil 01 23 40 64 128(3.3%

Trichomoniasis 11 60 30 16 03 01 121(3.2)

Endocervicitis 02 22 28 08 06 04 70(1.9%)

Others ( 
miscellaneous) 04 318 264 136 61 22 805(20.3%)

Total 83 1558 1359 603 218 100 3921(100%)

Epithelial Cell Abnormalities (ECA): ECA accounts for 9.59% (n-
534) of the total cases in present study with LSIL leads far ahead of 
all the other lesions included in ECA with 79.77% (n-426).. Total 08 
cases (1.49% of ECA and 0.14% of the total cases) were diagnosed as 
Squammous Cell Carcinoma mainly on the older age group as expect-
ed. No any case of Adenocarcinoma were detected in the study. 

Table 5: 

ECA <20 
yrs

21-30 
yrs

31-40 
yrs

41-50 
yrs

51-60 
yrs

>60 
yrs Total

LSIL 03 74 177 145 17 10 426

ASUS 08 15 13 09 08 04 57

HSIL Nil 03 07 10 13 10 43

S.C.Ca Nil Nil 01 02 02 03 08

Adeno. 
Ca. Nil Nil Nil Nil Nil Nil Nil

Total 11 92 198 166 40 27 534

Discussion: 
The Pap test is the only test in our practice settings that has been 
used in widespread screening programs for cervical lesions . The 
prevalence studies around the world with reference to the epithelial 
abnormalities, which was the main motive for advocating custom cer-
vical smear examination , has shown a widespread range from as low 
as 0.98% [11] to as high as 15.6%.[12]

If we deem countries such as Unites States Of America (U.S.A.), the 
prevalence rates of cervical dysplasia range from 2.3-6.6%[13] in Middle 
East 1.65-7.9%  [14-16] in Israel 0.98 to 4.41% [17-19] and in India 1.392-
7.8% [ 20-.23] ; whereas in our study it was 9.59%.

In our study, prevalence of LSIL was more common in premenopausal 
age group near 40 years. It was noticed that in the majority of stud-
ies including ours, prevalence of HSIL was higher in postmenopausal 
women in our study.

The reasons for these disparity could be many including criteria em-
ployed for diagnosis, the quality checks used, fundamental differenc-
es in the population studied including the prevalence of risk factors 
and the numbers studied which have ranged from as few as 419[24]  to 
as high as 297,849.[ 25]

Negative for intraepithelial lesion or malignancy (NILM)  category 
analyzed further and showed majority (65.7%) of cases were diag-
nosed as Bacterial Vaginosis.  Reduced incidence of  Trichomonas and 
Candida were noted due to radical use of  drugs by  practitioners at 
the local level ,  rather than to go for specific screening in hospital.

The average age of the patients in this study was 29 years with major-
ity of the patients (38.89%) were from 2nd  and 3rd decade. This sug-
gests that Pap testing is slightly delayed in many women in our setup. 
The physicians or healthcare professionals should request Pap smear 
testing and educating people about the benefits of the Pap smear 
test.[ 26]

On per speculum examination, 39.11 % patients had no gross pathol-
ogy. Cervical erosion (28.30.%) was the second most common finding 
and 21.30 % had hypertrophied cervix. These findings correlated well 
with Chitale et al [27] and Misra et al. [28]

Conclusion: Cervical ca. is 2nd m.c. cancer among females 
after brest ca[13]. Akin to previous studies, Inflammatory and ep-
ithelial abnormalities of Cervix are high in our setup also, and con-
ventional Pap smear is a good tool to screen various cervical lesions 
.The prevalence of epithelial abnormalities (EAC), as our 
study shows, is directly proportional to the age.  This may 
be a tip of iceberg as more awareness is needed in fe-
males especially from rural areas to undergo screening routinely in 
Gwalior Region. Periodical cytological screening would go a long way 
in the early detection of various cervical lesions and help in reducing 
the incidence of cervical cancer
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The purpose of the study was to determine the effects of eight weeks of resistance training programme on selected 
physiological variables such as, anaerobic capacity, aerobic capacity, and resting pulse rate of college men. The subjects 
of the study were 50 college men from place, Kerala state. The subjects were randomly assigned into two groups that 

was an experimental group (N=25) and a control group (N=25). The experimental group participated in resistance training programme three 
days in a week for a period of eight weeks. The control group did not participate in any training except their day to day activities. All the subjects 
were tested in the selected physiological variables such as aerobic capacity, anaerobic capacity, and resting pulse rate before and after eight 
weeks of resistance training programme.

Aerobic capacity measured with Forestry step test and the pulse counted was taken for 15 seconds, after 15 seconds of the completion of test. It 
was tabulated with norms and expressed as VO2 Max (ml Kg–1 min–1). Anaerobic capacity measured with Sargent vertical jump test was taken 
and expressed in kgm/s. The number of inches between the reach   and jump measured to the nearest inch further converted into centimetres 
and derived in kgm/s-1 from the equation [p=2.21 wt D]. Resting pulse rate was taken at the radial artery and the pulse counted for one minute 
was recorded in number of beats per minute. 

The data pertaining to selected physiological variables were analysed by paired 't' test to determine the difference between initial and final mean 
for experimental and control group.  Significant difference were existing at 0.05 level (0.05 = 2.064) in experimental group following eight weeks 
of resistance training in anaerobic capacity, aerobic capacity, and resting pulse rate. In the case of control group there were no changes in any of 
the selected variables.

ABSTRACT

KEYWORDS : Resistance Training, Cardio Vascular Fitness

INTRODUCTION 
Each day, virtually all people participate in some type of physical ac-
tivity. For some, this may mean making their bed or preparing meals. 
For others, this might entail high-intensity exertion. Such as running a 
1500 meters race. Common to all activities is the involvement of the 
cardiovascular responds that take place can be brief and relatively mi-
nor, such as an increase in heart rate as one stands up from a chair 
and walks from one room to another. Alternatively, cardiovascular re-
sponses can be quiet complex; to the extent that blood flow during 
intense mountain biking is increased and preferentially directed to-
ward the more metabolically active skeletal muscles. And while much 
is already known about how the cardiovascular system adapts or re-
sponds to an acute bout of exercise, many key questions still remain 
unanswered. A thorough knowledge of cardiovascular physiology, its 
many terms, and acute exercise responses will help serve persons en-
tering career in medicine, and athletic training.

Performance in any sports activity depends to a large extent of phys-
ical fitness. Sports trainers concentrate on improving the physical fit-
ness and mental abilities of a player, that is speed, strength, endur-
ance and flexibility. The extent of the contribution of these factors 
varies in different individuals, in different sports, at different stages 
of development and different level of competition. The importance 
of these factors must be identified, prioritized, assessed and modified 
to exhibit excellence in performance. Training is usually defined as a 
“systematic process of repetitive, progressive, exercise or work involv-
ing also the learning process and acclimatization”.

METHDOLOGY
The purpose of the study was to determine the effects of eight weeks 
of resistance training programme on selected physiological variables 
such as, anaerobic capacity, aerobic capacity, and resting pulse rate 
of college men. The subjects of the study were 50 college men from 
place, Kerala state. The subjects were randomly assigned into two 
groups that was an experimental group (N=25) and a control group 
(N=25). The experimental group participated in resistance training 
programme three days in a week for a period of eight weeks. The 
control group did not participate in any training except their day to 
day activities. All the subjects were tested in the selected physiologi-
cal variables such as aerobic capacity, anaerobic capacity, and resting 
pulse rate before and after eight weeks of resistance training pro-
gramme.

Aerobic capacity measured with Forestry step test and the pulse 
counted was taken for 15 seconds, after 15 seconds of the com-
pletion of test. It was tabulated with norms and expressed as VO2 
Max (ml Kg–1 min–1). Anaerobic capacity measured with Sargent 
vertical jump test was taken and expressed in kgm/s. The number 
of inches between the reach   and jump measured to the nearest 
inch further converted into centimetres and derived in kgm/s-1 
from the equation [p=2.21 wt D]. Resting pulse rate was taken 
at the radial artery and the pulse counted for one minute was 
recorded in number of beats per minute. The data pertaining to 
aerobic power, resting pulse rate, anaerobic power, for both ex-
perimental and control groups were tested by ‘t’ test. The level of 
significant was chosen at 0.05 level.

FINDINGS
To find out the significant mean difference between initial and final 
scores for experimental and control groups ‘t’ test was used. The mean 
difference of the criterion measures for the control and experimental 
groups are presented in tables.

TABLE  I

Groups No. Initial
mean

Final
mean

Mean
Diff. ‘t’ ratio

E X P. 25 39.12 42.04 2.92 10.13*

CO N T. 25 40.28 39.04 1.24 1 . 1 6
 
DIFFERENCE IN MEAN OF EXPERIMENTAL AND 
CONTROL GROUPS ON AEROBIC CAPACITY (ml 
Kg -1 min -1)

* Significant at 0.01 (24, 2) = 2.797.
 
Table I reveals that in the case of the experimental group significant 
changes were noticed in aerobic capacity following eight weeks of re-
sistance training. Since the ‘t’ value obtained for aerobic capacity was 
10.13, which is higher than the required table value. 
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TABLE II
DIFFERENCE IN MEAN OF EXPERIMENTAL AND CON-
TROL GROUPS ON VO2 MAX  (ml Kg-1 min-1)

Group No. Initial
mean

Final
mean

Mean
diff ‘t’ ratio

E X P. 25 39.12 42.04 2.92 10.13*

CO N T. 25 40.28 39.04 1.24 1 . 1 6

* Significant at 0.01 (24, 2) = 2.797.

Table II reveals that in the case of the experimental group significant 
changes were noticed in maximum oxygen consumption following 12 
weeks of resistance training. Since the ‘t’ value obtained for maximum 
oxygen consumption was higher than the required table value. In the 
case of control group there were no significant changes. 

TABLE  III
DIFFERENCE IN MEAN OF EXPERIMENTAL AND CON-
TROL GROUP ON ANAEROBIC CAPACITY 

Groups No Initial
Mean

Final 
Mean

Mean 
Diff. ‘t’ratio

E X P. 25 92.28 94.66 2.38 5.92*

CONT. 25 96.98 96.7 0.28 0.40

* Significant at 0.01 (24, 2) = 2.797.
 
Table III shows that in the case of experimental group significant 
changes were noticed in an aerobic capacity following eight weeks 
of resistance training programme. The obtained ‘t’ values was higher 
than the required table value. In the case of control group there was 
no significant changes. 

TABLE IV
DIFFERENCE IN MEAN OF EXPERIMENTAL AND CON-
TROL GROUP ON RESTING PULSE RATE (in beats/min-
utes)

Group No Initial
Mean

Final
Mean

Mean 
Diff. ‘t’ ratio

E X P. 25 70 68 2 8 . 6 1 *

CONT. 25 72.84 73.04 .2 1 . 1 1
 
* Significant at 0.01 (24, 2) = 2.797.

 
Table IV revels that in that in case of the experimental group. signifi-
cant changes was noticed in resting pulse rate following eight weeks 
of resistance training programme. Since the ‘t’ value obtained was 
8.61 which was higher than the required table value of 2.797. In the 
case of control group, there was no significant change. 

DISCUSSION ON FINDINGS
All the subjects of the experimental group involved in this study 
were under gone resistance training programme for a period of eight 
weeks. From the tables it was evident that in the case of selected 
physiological variables such as aerobic capacity, anaerobic capacity, 
and resting pulse rate there were significant changes noticed after 
eight weeks of resistance training programme. As regard to control 
group no significant changes were seen in the selected physiological 
variables. 

Aerobic capacity of the experimental group improved after following 
eight weeks of resistance training. This may be attributed to the fact 
that as muscles were exercised the heart rate, respiratory functions 
and the muscles undergone the work load for eight weeks. These load 
caused the physiological changes such that the cardio respiratory sys-
tem was adjusted slowly and thus improved in efficiency. When the 
mean score of the experimental group in aerobic capacity was com-
pared with norms of aerobic fitness category of Forestry step test for 
college boys. The subjects ranked only fair (initial mean 39.12), prior 
to the training programme while after eight weeks of training they 
had progressed to a better grade ‘good’ (final mean being 42.04 ml 
Kg-1 min-1). 

The resting pulse rate for the experimental group was decreased due 
to adaptation of following the weight training programme. This is due 
to the vigorous work out done by men who increased the parasym-
pathetic activity in the heart while decreasing the sympathetic drive 
which would have probably improved the efficiency of the heart. 
From these findings it is quite interesting to know that the college 
males have positive influence upon their physiological variables due 
to the training programme.

REFERENCES Barrow Harold M. and Rossmary McGee. A Practical Approach toMeasurement in Physical Education. 2nd ed. Philadelphia: Lea and Febiger, 
1971. | Foss M. L. and S. J. Keteyian. Fox’s Physiological Basis for Exercise and Sport. Newyork: United States, Edward E. Barteell, 1998. | Garrett 
E.W. and T. Donald. Exercise and Sports Sciences. Philadelphia: East Washington, Williams and Wilkins, 2002. | Hardayal Singh. Sports Training 

General Theory and Methods Patiala: Nethaji Subash National Institute of Sports, 1984. | Hoffman J. Physiological Aspects of Sports Training and Performance. Newyork: Simon 
and Schuster,1992. | Komi P. V. Strength and Power in Sport. Oxford: United Kingdom: Blackwell Scientific Publications, 1991. | Sharkey B. J. Physiology of Fitness. Campaign, 
Illinosis: Human Kinesthetic Publishers, 1984. | Willmore J. H. Strength, Power and Muscular Endurance in Athletic Training and Physical Fitness. Boston: Allgn and Batter Inc., 
1997. | 



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 24 

Volume-4, Issue-9, Sept-2015 • ISSN No 2277 - 8160

Research Paper Commerce Commerce

The Right To Information Act :
Strengthening Democracy And Development

Dr. Medipally 
Sathyam

Dept. of Political Science, Osmania University, Hyderabad, Telangana 
State

KEYWORDS : 

Introduction
India is a developing country, it is a socialist, secular and democratic 
in nature. India attained freedom from British colonial rule in 1947, 
subsequently becoming the largest and one of the most diverse de-
mocracies in the world. In 1950, it adopted the longest constitution of 
any sovereign country, consisting of 395 articles in 12 schedules and 
94 amendments. Even after 68 years of independence in India we find 
the mixed culture, tradition and religions here.  Each and every citizen 
has the right to follow their own custom and tradition.  As  it is a fed-
eral form of government we elect the representatives for parliament 
and state legislature for every 5 years.  The people are democratically 
free to elect their representatives to rule over them.  

Democracy and national stability are also enhanced by policies of 
openness which engender greater public trust in elected represent-
atives. This is crucial . without the support and trust of the people, 
government will be more likely to face resistance to proposed policies 
and programs and implementation will be more difficult. Conflict also 
becomes more likely, particularly if government secrecy exacerbates 
perceptions of favoritism and/or exclusion. Systems that encourage 
communication and give people the ability to personally scrutinize 
government decision-making processes reduce citizens. feelings of 
powerlessness, and weaken perceptions of exclusion from oppor-
tunity or unfair advantage of one group over another. It effectively 
reduces the distance between government and people and combats 
feelings of alienation.

Article, 19(1) (a) protects and guarantees freedom of speech and 
expression to all citizens. But freedom of speech and expression so 
granted shall not affect the operation of any existing law or prevent 
the state from making any law putting reasonable restriction on free-
dom of speech and expression on any of the grounds given in Article 
19(2). 

Right to propagate one’s conviction, ideas or bent of mind with a 
view to create restrictions on the listener or recipient through any 
mode of speech or expression like words of mouth, writing, reading, 
painting, printing or any other communicable medium like radio, T.V, 
newspaper, book, Article or visible representation, such as gestures, 
sign are all included in freedom of expression. Giving smile, frown-
ing in anger without speaking are expressions. Two are not the same. 
There may be expression without speech.

Democracy :  
India is a democratic country.  Every citizen has the right 
to enjoy the fruit of democracy without any discrimination 
among them.  India’s constitution provides for clear separation of 
powers and authority, as well as functional autonomy for the legisla-
tive, executive and judicial branches of government. The constitution 
provides all citizens with a guarantee of fundamental rights: equality 
before the law; a variety of particular freedoms such as the freedoms 
of speech and expression, the freedom of association, the freedoms of 
movement and residence, and others; cultural and educational rights; 
freedom of religion; freedom from exploitation; and constitutional 
remedies for the protection of civil rights.

The Advantages of Democracy over Dictatorship
Governments that are truly accountable can more effectively prevent 
corruption, which involves the use of positions of power or privilege 
for personal enrichment. Indeed, corruption is possible in all systems 
of government, and democracies are not immune from it. Still, de-

mocracies have several advantages in dealing with corruption. One 
advantage is that elected representatives in a democracy have a di-
rect relationship with the country’s citizens, whose votes encourage 
the  winner  to act honestly in representing the people’s will. Indeed, 
the various laws, constitutional provisions, and internal regulations 
found in democracies reflect the idea that those who work for the 
government, whether appointed, elected, or hired, owe a high level of 
accountability to the public.

By contrast, dictatorships have no such protections or safeguards. 
Leaders in a dictatorship do not have the same incentives as leaders 
in a democracy to avoid violating the law and abusing power to their 
own advantage. The 2007 Corruption Perceptions Index compiled by 
transparency International (TI), a global organization committed to 
fighting corruption, demonstrates how corruption can correlate with 
dictatorship. 

The People’s Right to Know
Elections are the primary means for citizens to hold their country’s 
officials accountable for their actions in office, especially when they 
have behaved illegally, corruptly, or ineptly while carrying out the 
work of the government. But for elections—and the people’s will—
to be meaningful, basic rights must be protected and affirmed. If cit-
izens are to govern their own affairs, either directly or through rep-
resentative government, they must be informed about how best to 
determine their affairs and how best to represent and execute them. 
If citizens  are not well informed, they can neither act in their own 
self-interest, broadly speaking, nor have any serious choice in elec-
tions, much less offer themselves as candidates.

 “If citizens are to govern their own affairs, either directly or 
through representative government, they must be informed 
about how best to determine their affairs and how best to 
represent and execute them “

Participatory Development
Even though India is rushing towards development from all sectors, 
still we are said to be considered as a developing country.  Devel-
opment over the last few decades, there still remain main nations 
in the region who are marked by poverty and under-development. 
Democratizing power of  information has given us all the chance to 
effect change and alleviate poverty in ways we cannot even imagine 
today. Participatory development will make that change real for those 
in need, wherever they may be. With information on our side, with 
knowledge a potential for all, the path to poverty can be reversed.  
With assured information, marginalised groups will be given their 
rightful voice and a powerful tool to scrutinize and engage with the 
development activities being directed at them. They can access infor-
mation about their development rights, as well as the projects and 
programmes from which they are supposed to be benefiting. In fact, 
experience shows that personal information is the most common 
type accessed under right to information laws. People use the law to 
ensure they receive proper entitlements and find out what the gov-
ernment is doing for them or for their locality.

Democracy & Right to Information :
In a democratic country the citizens are given vital importance. They 
have the right to decide the government  to be frame the govern-
ment and rule. The citizens in a democratic country  enjoy the liberty, 
freedom, fundamental rights  as per the constitution. The main aim of 
a government is to safeguard their liberty and rights. The Indian gov-
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ernment is involved in taking initiatives for the development of the 
county from all sectors. The citizens of India are enjoying the fruit of 
the democracy for their development. But even after the 68 years of  
independence we are lagging behind in achieving the development 
and eradicate poverty, illiteracy,  corruption, violence’s against wom-
en etc.  Each and every citizens have the right to now what the gov-
ernment is doing for their development.  

The origin of the Right to Information Act in India can be traced to 
the sustained struggle in the early 1990s by Mazdur Kisan Shakti 
Sanghtan, a grassroots popular movement in the western state of Ra-
jasthan, which organized and mobilized people to demand employ-
ment and the establishment of minimum wages under the rural wage 
employment schemes. This led to the discovery of ghost entries in 
muster rolls and other abuses, which pointed to rampant corruption 
in the system and led to a demand for pertinent information from the 
government records. The struggle subsequently snowballed into a na-
tional movement demanding comprehensive national legislation on 
the freedom of access to information. This was realized in 2005, when 
parliament enacted the Right to Information Act, popularly known as 
RTI (Save RTI Campaign 08.03.2010). Hence, this can be achieved only 
through the accountability, transparency.

In a democracy, the principle of accountability holds that government 
officials—whether elected or appointed by those who have been 
elected—are responsible to the citizenry for their decisions and ac-
tions. Transparency requires that the decisions and actions of those 
in government are open to public scrutiny and that the public has a 
right to access such information. Both concepts are central to the very 
idea of democratic governance. Without accountability and transpar-
ency, democracy is impossible. In their absence, elections and the no-
tion of the will of the people have no meaning, and government has 
the potential to become arbitrary and self-serving.

Transparency    :
In a democratic country, the citizen have the right to control the gov-
ernment through  controlling the corruption, transparency. A govern-
ment is transparent when the great majority of the information that 
it holds about its activities, policies, etc., is available to the public.   
Therefore,  transparency  helps in bringing out the achievements 
of the government towards the citizens. A transparent public body is 
one that is characterized by visibility or accessibility of information by 
people. Usually, this means not only that the public body is good and 
fast at answering requests for information from the public, but also 
that they publish a large amount of information with

Transparency for accountability: The public has the right to hold 
the government and public officials to account for how they act and 
for the decisions they take. To do this information is needed. 

Transparency for participation: In a democracy it is essential that 
people can access a wide range of information in order to participate 
in a real and effective way in the matters that affect them. That means 
not just participating in elections but also participating in public de-
bate and decision-making between elections, and in order to partici-
pate in a meaningful way we need information. 

Transparency for efficiency: Responding to requests for informa-
tion also has the benefit of encouraging public institutions to organ-
ise their information. In particular, proactive disclosure of information 
encourages better information management. This in turn should 
result in better, more fact-based decision-making inside each institu-
tion, as well as more effective communication between public bodies.

Corruption 
The major problem existing now a days in all government organiza-
tions is corruption at administration level.  There is a need to control 
the corruption in the governmental organization through Access to 
information has it is a  key mechanism for ensuring transparency and 
is a proven anti-corruption tool. The World Bank estimates that cor-
ruption can reduce a country’s growth rate by 0.5 to 1.0 percentage 
points per year. The harmful effects of corruption are especially severe 
on the poor, who are hardest hit by economic decline, most depend-
ent on the provision of public services, and least capable of paying 
the extra costs associated with bribery, fraud, and the misappropria-
tion of economic privileges.

In this context, the right to information has proven to be an effective 
antidote to corruption, equipping parliamentarians, anti-corruption 
bodies (such as Ombudsmen) and the public with a tool to break-
down the walls of secrecy that shield corrupt officials. A legally en-
trenched right to access documents held by the government (and in 
some cases, by private bodies) can be used to collect hard evidence of 
malfeasance and hold officials accountable. The right to information 
also serves as an important deterrent - the knowledge that a decision 
may be open to review by the public at a later stage can discourage 
the decision-maker from acting dishonestly. Officials will be aware 
that it will be much more difficult to hide their bad behaviour from 
public scrutiny.

The Right To Information In Practice
As per the RTI 2005 act, The right to information can be protected 
through a variety of legal mechanisms, from explicit constitutional 
safeguards to individual departmental orders that allow for access. 
Even where there is no specific access legislation, sector-specific laws 
sometimes mandate disclosure. In some jurisdictions, information can 
also be obtained through the provisions in citizens charters adopted 
voluntarily by departments or through executive orders, although 
these methods for enabling access to information are not ideal, as 
they can be easily overturned at any time.

The constitutional guarantees, legislation should still be passed which 
details the specific content and extent of the right. Legislation sets 
a clear framework for putting in place systems and creating cultures 
of openness that are uniform across public bodies. While application 
processes, forms of access and appeals mechanisms may differ ac-
cording to countries contexts, all access to information should meet 
the minimum principles outlined below:

utmost Disclosure:  As per the RTI act the maximum disclosure 
must underpin the law such that there should be a strong presump-
tion in favour of access and a clear statement that .all people have 
a right to access information and all bodies covered by the act have 
a corresponding duty to provide access in accordance with the law. 
The law should cover all public bodies, as well as private bodies and 
non-government organisations that carry out public functions or 
where their activities affect people’s rights. 

least Exemptions: The limits on disclosure need to be tightly and 
narrowly defined. Any denial of information must be based on prov-
ing that disclosure would cause serious harm and that denial is in 
the overall public interest. Commonly, exemptions allow for non-dis-
closure where release of information would cause serious harm to 
national security, international relations, legitimate law enforcement 
activities, a fair trial, or the competitive position of a party. Unreason-
able disclosure of personal information is also usually not permitted.

Sovereign Appeals: As it is a democratic country every individual 
has the right to get effective enforcement provisions ensure the suc-
cess of access legislation. Any body denying access must provide rea-
sons for what purpose they are going to use this information. 

Strong Penalties:  If the information demanded by the individual 
is not submitted by the concerned authorities in the stipulated time. 
The law should impose penalties and sanctions where there has been  
unreasonable delay or withholding of information, knowing provision 
of incorrect information, concealment or falsification of records, with 
ful destruction of records subject to requests, obstruction of the work 
of any public body under the law and/or non-compliance with the 
Appeal Body. 

Positive Disclosure: The law should impose an obligation on gov-
ernment to routinely and proactively disseminate information of gen-
eral relevance to citizens, including updates about structure, norms 
and functioning of public bodies, the documents they hold, their 
finances, activities and any opportunities for consultation. The initial 
effort will be worth the investment as proactive publication of key in-
formation will reduce requests in the long run because people will be 
able to easily access routine information without having to apply to 
public bodies.

Simple, Cheap Access: A key test of an access law’s effectiveness is 
the ease, inexpensiveness and promptness with which people seek-
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ing information are able to obtain it. The law should include clear and 
uncomplicated procedures that ensure quick responses at affordable 
fees. Usually, a Public Information Officer (PIO) is appointed for each 
body, with powers delegated to Deputy PIOs who sit in local offices. 
Applications are submitted to PIOs, in writing (electronically, by mail 
or by hand) or orally where the applicant is illiterate, and are then 
processed, within 5 to 30 days. Ideally, fees should not be imposed. 
Only the actual costs incurred in copying and posting the requested 
information should be passed on to applicants.

Effective Monitoring & Implementation: A body should be 
given specific responsibility for monitoring and promoting the Act. 
Usually, the independent Appeal Body will be given this responsibil-
ity. Members of Parliament also play an important oversight role, as 
reports on compliance with the law are usually submitted annually to 
Parliament for consideration and comment.  The law should obligate 
government to actively undertake training and public education pro-
grammes. 

Information Exclusion
Any information disclose for public  must be used for the benefit  of 
the society or personal benefit.  As per the RTI act it is compulsory 
to protect the confidential, International issues from this act.  If the 
confidential information is released there is a scope of misuse of the 
information and threat from the neighboring countries. Hence, the 
following information are not disclosed.

The following is exempt from disclosure under section 8 
of the Act:-
•	  Information, disclosure of which would prejudicially affect the 

sovereignty and integrity of India, the security, “strategic, sci-
entific or economic” interests of the State, relation with foreign 
State or lead to incitement of an offense;

•	  Information, the disclosure of which would cause a breach of 
privilege of Parliament or the State Legislature;

•	  Information including commercial confidence, trade secrets or 
intellectual property, the disclosure of which would harm the 
competitive position of a third party, unless the competent au-
thority is satisfied that larger public interest warrants the disclo-
sure of such information;

•	  Information, the disclosure of which would endanger the life or 
physical safety of any person or identify the source of informa-
tion or assistance given in confidence for law enforcement or 
security purposes;

•	  Cabinet papers including records of deliberations of the Council 
of Ministers, Secretaries and other officers;

•	  Information which relates to personal information the disclo-
sure of which has no relationship to any public activity or inter-
est, or which would cause unwarranted invasion of the privacy 
of the individual (but it is also provided that the information 
which cannot be denied to the Parliament or a State Legislature 
shall not be denied by this exemption);

 
RTI Act is one of the most people friendly legislation ever. Thousands 
have benefited from it.  But it is true that more than five years after 
Parliament passed the Act in June 2005, the road to  accessing the 
information remains arduous. RTI has made both tangible and in-
tangible impact on the system and its people. People have used the 
RTI tool to get their ration cards, passports, pension funds, birth cer-
tificates, income tax refunds et. al. There have been cases when peo-
ple  as old as ninety years and as young as nine years have taken re-
course to RTI to get their work done. People below the poverty line, 
disabled and blind people also have used it to their  advantage. Big 
scams have been averted by the use of RTI. e.g., when information re-
vealed by  RTI exposed that 87% of wheat and 94% of rice meant for 
the poor were siphoned of by the shopkeepers and foodgrain officers, 
steps were taken to streamline the system. (Kejriwal, 2006) In 2007, 
data obtained under RTI inspired citizens to question elected repre-
sentatives to stop a scam worth over Rs. 6,000 crores in the Crawford 
Market redevelopment issues in Mumbai. (Gandhi, 2007)

Suggestions :
Recommendations and suggestions to optimize the benefits from RTI 
have been pouring in from various quarters.

1.  The government should  publish the success stories  of the citi-
zens who have utilizing the RTI for their personal development.

2.  Punishment must be imparted for the concerned officer who 
are not providing the information.

3.  The RTI must reach the rural areas also.  It is not accessible in 
these areas.

4.  Information Technology must be improved in rural areas 
through establishing special centres for receiving and complain-
ing on RTI at one hub.

5.  The government should also create infrastructure like  more 
buildings and provisions to send complaints directly from rural 
areas through e-mails. 

6.  Only about 10%of our 300 million populations of the poor are 
aware of  the RTI, as a tool for reaping the benefits of assured 
entitlements.

 
Conclusion.
The Right to Information Act, 2005 is a unique and revolutionary 
piece of legislation. It is unique and revolutionary because it is the 
first legislation arising out of public campaign and public outcry. 
That is why it is said to be a beginning of a new era in the democrat-
ic history of our country and to most significant reform in public ad-
ministration in India. It is expected to expand the democratic space 
available and empowers the ordinary citizen to exercise a far greater 
control over the corrupt and arbitrary exercise of State power, as it 
gives right to the citizen to ask question, examine audit, review and 
assess Government acts, decisions and to ensure that every act is con-
sistent with the principle of public interest.

It is also suggested for the introduction of RTI in the core curriculum 
of school education and more awareness campaigns, workshops and 
seminars should be conducted particularly in the rural areas. The peo-
ple should therefore makes ample use of this right to help proper and 
honest functioning of public authorities. The purpose of the Act can 
be achieved only if the public has proper guidance as how to use the 
Right to Information. A nationwide movement is initiated to guide 
and motivate the public.
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Liver, the largest internal organ in the human body is highly vascular due to the presence of two distinct vascular 
channels feeding the liver.Common hepatic artery (CHA) is branch of coeliac axis (CA) which continues as proper hepatic 
artery(PHA) and ends by dividing into right and left hepatic arteries. The point of emergence of the gastroduodenal 

artery (GDA) determines the relative lengths of the CHA and PHA.Present study was intended to provide a tabular information of the relative 
lengths of CHA and PHA which can help a surgeon to select/reject a donor liver for transplantation.The study was conducted using 200 images 
of MDCT angiography done on patients aged between 18 to 80years, for various clinical indications in the department of radiodiagnosis and 
imaging, Kasturba medical college, Manipal, India.In this study the mean lengths of the CHA and PHA were 3.47cm and 2.08cm respectively. The 
most frequent range of the CHA length was 3.1-4cm and that of the PHA was 2.6-3m.It was concluded that the knowledge of the relative lengths 
of CHA and PHA are also an essential part of post-surgical outcome and the surgeon should be aware about the presence of individual variations 
in the relative lengths of CHA and PHA to select an ideal donor for liver transplantation.

ABSTRACT

KEYWORDS : 
Introduction:
The liver is the largest internal organ in the human body, accounting 
for approximately 2% to 3% of the total body weight of an adult (1). 
Rich hepatic vascularity is due to the presence of two distinct vascu-
lar channels feeding the liver. Approximately 70% of its total blood 
flow is derived from the portal vein, constitute functional circulation 
of the liver and the rest 30% from the hepatic arteries, meeting its 
nutritional demand (2). CHA arises from the CA and runs towards the 
liver. Distal to the origin of gastroduodenal artery (GDA), it continues 
as proper hepatic artery (PHA), which ends by dividing into right he-
patic artery (RHA) and left hepatic artery (LHA). Several cases of mul-
tiorgan failure are being reported and one of the commonest organs 
to be involved is the liver.Liver transplantation is the only option for 
those with irreversible liver failure. Scarcity of cadaveric grafts lead to 
the emergence of the concept called, Living Related Liver Transplan-
tation (LRLT), which was first performed in 1989 for pediatric liver 
transplantation. More recently, adult-to-adult liver transplantation has 
been done using donor’s right hepatic lobe. Regenerative capability 
of liver ensures both the donor and recipient to end up with normal 
liver function (3).Branches of hepatic artery supplying the liver are es-
sentially end arteries. Therefore, in the context of a liver transplanta-
tion even the anomalous arteries should be considered for preserva-
tion and revascularization to avoid ischemic parenchymal and biliary 
tract complications (4). Preoperative assessment of the length of the 
hepatic artery must be done precisely to ensure optimal donor hepa-
tectomy and graft revascularization. 

Substituting Multidetector computed tomography (MDCT) angiogra-
phy for conventional angiography resulted in a safer, more convenient 
and better tolerated procedure, as well as in significant cost savings 
and decreased radiation exposure for the patient and staff (5). MDC-
Timages of the abdominal aorta and its branches are highly descrip-
tive and the length can be measured easily using post-processing 
techniques. Highly advanced surgical techniques demand complete 
knowledge of the arterial morphology as well as its morphometry. 
Present study is intended to provide a tabular information of the rel-
ative lengths of CHA and PHA which can help a surgeon to select/re-
ject a donor liver.

Materials and method:
The study was conducted using 200 images of MDCT angiography 
done on patients aged between 18 to 80years. It was a prospective 
study done using the arterial phase images of MDCT done for various 

clinical indications in the department of radiodiagnosis and imag-
ing, Kasturba medical college, Manipal, India.Images were acquired 
on Philips brilliance software and were further processed using MPR 
(multi-planar reformation) technique.Length of the CHA was meas-
ured from the point of its origin from the CA till the origin of the GDA. 
Length of the PHA was measured from the point of origin of the GDA 
to the point of bifurcation of the PHA into the RHA and LHA. Length 
of the PHA could not be measured in cases of trifurcation of the CHA 
or in cases of replaced RHA and/or LHA. Length of the CHA was also 
not measured in cases where both the RHA and LHA were replaced 
(Michels’ type IV variation) or in cases with early branching of the GDA 
and PHA directly from the CA. In cases where the CHA or PHA was tor-
tuous, length was measured using curved reformatting tool. 

Observations:
The CHA extending from its origin at the CA till the origin of GDA 
showed different lengths ranging from a minimum length of 1.2cm to 
a maximum length of 7.2cm. The mean length calculated measured 
3.47cm. 

Chart 1: Distribution of cases according to the length of 
the CHA

Most frequent range of its length was 3.1-4cm, observed in 87 cases. 
It measured about 2.1-3cm in 60 cases and 4.1-5cm in 38 cases. Less 
frequent ranges like 1-2cm and >5cm was found in 4 and 7 cases re-
spectively. The CHA was absent in 4 cases due to the replacement of 
both RHA and LHA. Long CHAs had a tortuous course.
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The length of the PHA was measured from the point distal to the 
origin of GDA to its termination into the RHA and LHA. The measure-
ments were ranging from a minimum length of 0.4cm to a maximum 
length of 4.2cm. The mean length was calculated to be 2.08cm.

Chart 2: Distribution of cases according to the length of 
the PHA

Different ranges of its length occurred with almost equal frequencies. 
Highest frequency of its length was ranging from 2.6-3cm, which was 
found in 31 cases followed by the range 1.6-2cm in 28 cases and 2.1-
2.5cm in 27 cases. The PHA measuring 1.1-1.5cm was found in 23 cas-
es. Very short PHA measuring less than 1cm was observed in 17 cases 
and longer ones measuring more than 3.5cm was encountered in 3 
cases.

In 10 cases length of the CHA and PHA was almost equal but in 15 
cases length of the PHA was greater than that of the CHA.

Discussion:
The point of emergence of the GDA determines the relative lengths 
of the CHA and PHA. The length of these vessels directly reflects the 

course of the particular artery. A long CHA presents a tortuous course 
relative to a short artery having a more straight upward inclination.

As per our knowledge and literature search none of the articles has 
made a mention of the length of the hepatic arteries. But it is wise 
to have an approximate value of its length which plays an important 
role in the transplantation technique. One of the major problems in 
the live donor liver transplantation is thrombosis of the hepatic artery. 
Tension at the anastamoses will create turbulence of blood flow that 
can lead to thrombosis. Hence the length of the vessel ends should 
not be excessively reduced (6). It is important to ensure sufficient 
length of the graft vessels to prevent kinking, since the graft migrates 
downwards over time and the arterial patency is vital to graft survival 
(7).

In the present study the mean lengths of the CHA and PHA were 
3.47cm and 2.08cm respectively. The most frequent range of the 
CHA length was 3.1-4cm and that of the PHA was 2.6-3m. It was in-
teresting to note that the relative lengths of the CHA and PHA were 
almost equal in young subjects compared to the elderly in whom the 
CHA was longer than the PHA. Very short PHA measuring less than 
1cm observed in 17 cases may be significant for chemotherapy pump 
placement. This can also disqualify the candidate as a donor, since 
clamping the artery distal to the GDA becomes difficult and can com-
promise perfusion to the stomach and duodenum.

Conclusion:
Conducting an uncomplicated and successful liver transplantation 
requires adequate knowledge of hepatic artery morphology. Knowl-
edge of the relative lengths of CHA and PHA are also an essential part 
of post-surgical outcome. Present study throws light on the presence 
of individual variations in the relative lengths of CHA and PHA, of 
which the surgeon should be aware and can select an ideal donor for 
liver transplantation.
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Gold is considered as a glamorous metal and as a symbol of status among people.  Jewellery retailing is moving from 
a ‘storehouse of value’ to a precious fashion accessory’. Consumers are more quality conscious than ever before. The 
jewellery market is one of the largest consumer sectors in the country- larger than telecom, automobiles, and apparel.

Branding is an important tool in the hand of the companies for increasing the awareness and sale of their products and services. Hence this 
study is used to find the brand awareness of various brands in the jewellery market. The research conducted would also help us to understand the 
consumers buying behavior while purchasing jewellery, to know how much impact does a brand has on their purchase decision and the various 
promotional strategies adopted to combat competition and to find the difference between perceptions, opinion and behavior of branded and 
non-branded jewellery buyers.
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INTRODUCTION:
Indian market is plus with varied designs and offerings. In the maximum 
parts of the world, gold holds a very imperative value in several cultures 
since it is a symbol of achievement, power and wealth. In India, gold 
tends to have religious as well as cultural significance. This is one of the 
numerous reasons, which makes gold jewellery a gentle of art in India. 

Indian market is lavish with varied designs and offerings. Brand man-
agement holds the key in the contemporary markets, particularly in 
Indian markets because Indians are very traditional. Customers are 
now want worth for money as gold rates are heading north. Gold was 
just a safe investment for small-town people. They used to buy heavy 
jewellery during the marriage season. But now they also look for 
genuine, trendy and designer jewellery. This is evident in their offer-
ings, collection and merchandising campaigns. The Indian Jewellery 
market is undergoing a gradual change from Traditional to Branded 
formats. Consumers are more quality conscious than ever before. One 
of the largest user sectors in the country is the jewellery market, than 
telecommunication and possibly second only to the foods sector. 

In the market there are largely fragmented and unbranded jewellery 
shops. In spite of product quality and services, people are still buying 
gold jewels form local retailers. The income level of the buyers has im-
portant contact on the type of jewellery purchased by them. The choice 
of jeweler has significant relation with the geographical site of buyer. 
The knowledge about the branded jewelers is due to the advertisements 
floating on air or there are other sources of information also. 

OBJECTIVES OF THE STUDY:
To find the difference between perceptions, opinion and behavior of 
branded and non-branded jewellery buyers.

Brand awareness of various branded outlets in the jewellery market.

To have an idea about the parameters the consumers consider while 
buying jewellery.

LIMITATIONS:
The sample size of the study is only 200 which would not give a com-
prehensive result. Some important sample units may not be consid-
ered at all as the respondents did not provide complete information. 
The conclusion of the study may not result to an accurate outcome 
due to the sample size being small.

RESEARCH METHODOLOGY:
This research will accomplish chiefly through quantitative approach 
that is based on the survey through questionnaire. Quantitative re-
search technique was followed and 200 consumers were interviewed 
at their homes and market places in Hyderabad. A structured ques-
tionnaire has been administered to the consumers and primary data 
have been collected. Simple percentage analysis and Descriptive sta-

tistics have been used to analyze the primary data. As well as qualita-
tive studies like secondary information are also considered and taken 
into account. 

CONSUMER BUYING BEHAVIOUR WHILE PURCHASING 
JEWELLERY
Consumer buying behavior refers to the buying behavior of final con-
sumers- individuals and households that buy product & services for 
personal consumption.

While buying a product, consumer displays different kinds of behavior 
towards different kinds of products. More complex decisions usually 
involve more buying participants and more buyer deliberation. 

While buying an expensive product for jewellery, which satisfies a 
consumer’s self esteem needs, a consumer displays complex buying 
behavior. Consumers undertake complex buying behavior when they 
are highly involved in a purchase and perceive significant difference 
among brands. Consumers may be highly involved when the product 
is expensive, risky, purchased infrequently and highly self expressive.

This buyer will pass through a learning process, first developing be-
lief about the product, then attitudes and then making a thoughtful 
purchase choice. Marketers of high involvement products must un-
derstand the information gathering and evaluation behavior of high 
involvement consumer; they need to help buyers learn about the 
product-class attributes and their relative importance.

DATA ANALYSIS AND INTERPRETATION:
The survey was conducted on 200 respondents by considering differ-
ent parameters & criteria‘s. The resultant data was summarized, Tabu-
lated & analyzed accordingly..

GENERAL PROFILE OF GOLD JEWELLERY CONSUMERS
The general profile of gold jewellery consumers has been presented 
in the following Table. 

Table1: General profile of the consumers

Personal factors No of 
consumers percentage

Gender
Male 41 20.5

Female 159 79.5

Age (in years)

25-35 23 11.5

36-45 45 22.5

46-55 82 41.0

55 & above 50 25.0
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marital status
Married 173 86.5

Unmarried 27 13.5

Educational 
qualification

no formal  
education 10 5.0

school level 79 39.5

college level 63 31.5

professional 48 24.0

Occupational status

Agriculture 13 6.5

Professional 30 15.0

Salaried 68 34.0

Business 55 27.5

Unemployed 34 17.5

No. of family 
members

2 99 49.5

3 65 32.5

4 32 16.0

5 & above 4 2.0

Monthly Family 
income
(Rs.)

Less than 25000 85 42.5

25001 – 50000 64 32.0

50001 -75000 30 15.0

75001 & above 21 10.5

Monthly savings 
(Rs.)

Less than 5000 116 58.0

5001 – 10000 53 26.5

10000 & above 31 15.5

Out of the 200 consumers, most of the respondents are females, who 
have purchased gold jewellery, it can be observed that most of the 
consumers got married & more than 70% of the respondent’s occu-
pation belongs to professionals, salaried and business. Thus, the max-
imum selection of jewellery depends up on the geographical location 
of buyers.  

AWARENESS OF BRANDED JEWELLERY:
The respondents were asked to choose the brands that they are 
aware about & prefer to buy. The six national brands considered here 
are Kalyan, G.R.T, Tanishq, Joyalukkas, Malabar Gold and Khazana 
along with the leading local Jewelers. These are the prominent brands 
for gold Jewellery there are many other players but the research is 
limited to popular players when the respondents were asked about 
their preferences for the Jewelers brand.

Table2: Awareness of branded jewellery

s.no. Factors No. of 
customers

percent-
age

1 Awareness of branded 
jewellery

Kalyan 10 5.0

G.R.T 20 10.0

Tanishq 82 41.0

Joy alukkas 12 6.0

Malabar Gold 10 5.0

Khazana 66 33.0

2 Opinion about brand-
ed jewellery

Very good 40 20.0

Good 80 40.0

Very poor 18 9.0

Poor 30 15.0

No opinion 32 16.0

3 Difference in price

Yes 140 70.0

No 28 14.0

No idea 32 16.0

4

Reasons for not 
purchasing branded 
jewellery – Multiple 
response

Lack of Aware-
ness about the 
Benefits

18 9.0

Hesitation to 
Switch from 
unbranded

30 15.0

Added Taxes 30 15.0

Better Payment 
terms of local 
Jewelers

25 12.5

Non availability 
of Preferred 
Designs

142 71.0

It was observed that 100% of the respondents were aware about 
branded Jewellery, the maximum numbers of consumers are aware of 
Tanishq brand & has very good opinion about branded jewellery, but 
they feel there is a price variation between branded outlets. The ma-
jority of the respondents find lack of new & trendy designs in branded 
jewellery. 

SOURCE OF AWARENESS ABOUT VARIOUS JEWELLERY 
BRAND:
Promotional factors which makes the respondents to buy from brand-
ed jewelers like shop appearance, discounts on special occasions, ad-
vertisements etc. Purity factor of the jewellery makes the people to 
buy from branded jewellery. 

Table3: Source of awareness about various jewellery 
brands

s.no. Source of awareness Response Percentage

1 News paper 110 55.0

2 Television 100 50.0

3 Friends/ colleagues 40 20.0

4 Family/ relatives 32 16.0

5 Magazines 16 8.0

6 Websites 45 22.5

7 Banners/ posters 13 6.5

8 Shops 30 15.0

9 Online social media 50 25.0

10 Radio 66 33.0

In this study newspaper pops out to be the most important source of 
awareness for getting information about various jewellery brand. Tel-
evision and word of mouth also plays a significant source of aware-
ness

Various factors considered for buying the branded jewellery 
are: Brand name, Service, Quality, Price, Product Features, Wide Prod-
uct Range, Purity, Trendy Designs, promotions and offers.

PURPOSE OF PURCHASING JEWELLERY:
The benefits of buying gold jewellery are many in number. Gold 
has resale value and this creates great benefit and of great asset 
value to buy. Gold is leading on the list of investments and value. 
Gold has different connotations attached to it. It is an ornament, 
habit, companion of difficult times, way to prosperity and carrier 
of values, customers have a unique reason every time they buy 
gold.
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Table4 (a): Purpose of purchasing jewellery

s.no. Purpose of purchase Response in 
percentage

1 For own use in household 53.0
2 Gifts to close friends and relatives 10.0

3 To safeguard family as gold/ silver is highly 
liquid 40.0

4 For traditional values 60.0
5 For investment purpose 65.0
6 Considered as status symbol 74.0
7 For kids 42.0

Table4 (b): consumer preferences on gold ornaments 
for different occasions with respect to branded and 
non-branded jewelers

s. 
no. Gold ornaments Purchase occasions

Response
Brand-
ed

Non 
branded

1 Hairpins Wedding 
2 Hair hang lets Wedding 
3 Head jewellery Wedding  
4 Nose pin Wedding  
5 Ear ring Wedding, Birthdays 

6 Chain Wedding, Anniversary,  
Birthdays 

7 Pendent House warming,  Birth-
days,  Anniversary. 

8 Necklace Wedding,  Anniversary. 

9 Arm lets (upper 
arm bracelet) Wedding 

10 Bracelets Wedding, Birthdays,  
Anniversary.  

11 Cuff links Wedding  

12 Bangles
Wedding,  Birthdays,  
Bonus/ sudden finan-
cial gain.



13 Rings
Wedding,  Birthdays, 
engagement, val-
entine’s day.

 

14 Belly chains Wedding. 

15 Brooches Wedding,  House 
warming. 

16 Anklets No response ------ ------
17 Toe rings No response ----- ------

18 Coins Akshaya tritiya,  Diwali,  
House warming. 

19 Biscuits 
No specific reason, Bo-
nus/ sudden financial 
gain.



There is no single time and occasion to buy jewellery since it is an ex-
clusive as well as a common affair, though buying jewellery is integral 
to weddings and festivals, new reasons have emerged where small 
and frequent purchases are made. It is observed that Anklets & Toe 
rings has no response, as our Indian consumers feel the Gold is a pre-
cious item & they feel it as equivalent to Goddess Laxmi Devi..  

OPINION REGARDING CONSUMER PREFERENCE BE-
TWEEN THE BRANDED AND NON-BRANDED JEWELLERS 
The individual consumer has a set of preferences and values whose 
determinations are outside the realm of economics. They are no 
doubt dependent upon culture, education, and individual tastes, 
among a plethora of other factors. 

This study concluded seventy percent of the consumers prefer brand-
ed jewellery, and confirms the quality, purity, durability and several 
social, environmental standard of the jewellery. Apart from all ad-
vantages associated with purchasing of branded jewellery, but still a 
segment of consumers prefer non branded jewellery only, the reasons 
behind their preferences might be:-

•	 Lack of Awareness about existing Brands
•	 Lack of Awareness about the Benefits of Branded Jewellery
•	 Hesitation to Switch from age-old Jewelers
•	 Added Taxes
•	 People do not have White Money
•	 Non availability of Preferred Designs
•	 Better Payment terms of local Jewelers
•	 Perceived High making Charges of Branded Jewellery
•	 Non replacement term of Branded Outlet
 
CONCLUSION:
It is understood from the study that the respondents are highly sat-
isfied with the good will factors of the branded jewellery such as 
wide product range, finishing and designs etc. Promotional factors 
also makes the respondents to buy from branded jewelers such as 
shop appearance, discounts on special occasions, advertisements etc. 
Purity factor of the branded jewellery makes the people to buy from 
branded jewellery. 

The study also found that, maximum number of consumers is aware 
of Tanishq brand and they have a very good opinion about branded 
jewellery. Overall score indicated by the descriptive statistics reveals 
that the consumers have a very good opinion about branded jewel-
lery. As branded jewellery is always priced high, so most of the con-
sumers hesitate to purchase branded jewellery. Therefore, branded 
outlets should reduce the price of jewellery in order to attract more 
customers.
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A non-invasive method developed to investigate the capacity of digital image texture analysis for the detection and 
differentiation of hip ostaoarthritic lesions. 

Thirty one femoral heads, after hip arthroplasty, were examined on a 1.5T MRI system. Bone marrow lesions (edema and cysts) were graded on 
MRI. Utilizing these MRI series, volumes of interest were extracted and classified for every ostaoarthritic lesion. 

According to the developed pattern recognition system, the highest classification accuracy in discriminating bone marrow edema from bone 
cysts was 98,92%, employing five textural features (mean value, correlation, sum of squares, sum average and sum variance). Individual 
accuracies in classifying correctly bone marrow edema lesions were 98, 73% and bone cysts 99, 07%. 

Using the developed pattern recognition system, accurately grading the severity of hip osteoarthritis can be performed, discriminating reversible 
and irreversible lesions in order to monitor the progression of the disease and the therapy effectiveness.

ABSTRACT

KEYWORDS : bone cysts- oedema; MRI; osteoarthritis; pattern classification; textural 
features

INTRODUCTION
Osteoarthritis (OA) is one of the most common musculoskeletal dis-
eases associated mainly with aging.

The clinical symptoms include pain, joint stiffness and rigidity, motion 
dysfunction and in chronic stages it causes joint deformity [1,2]. 

In the development process of OA, articular cartilage changes play a 
key role, such as the loss of hyaline articular cartilage and the degra-
dation of proteoglycans (PGs) [1,3].

Articular cartilage damage causes changes in the underlying bone 
and the joint margins[1].

It is suggested that early diagnosis of OA is important for clinical 
treatment and therefore the quantitative evaluation of the biochem-
ical compositional changes of cartilage which occur before morpho-
logic degradation is valuable for the early diagnosis of OA.

Osteoarthritis of the hip is a multifactorial process and hip pain as-
sociated with OA is the most common cause of pain in older adults. 
Prevalence studies have shown the rates for adult hip OA range from 
0.4% to 27%. The major predisposing factors are age, developmental 
disorders, race, gender, genetics, occupation, sports exposure and 
previous injury [2].

HIP OA alterations: bone marrow oedema-like signal le-
sions
Osteoarthritis associated with bone marrow oedema-like signal le-
sions is an expression of a number of non-characteristic histologic ab-
normalities that include bone marrow necrosis, bone marrow fibrosis, 
and trabeculae abnormalities. Subchondral bone marrow signal alter-
ations may be observed in conjunction with trauma, chronic cartilage 
damage and osteoarthritis, as an idiopathic entity or as a feature of 
other diseases, such as osteonecrosis, inflammation or tumor. In OA, 
the importance of subchondral bone marrow signal alterations for 
structural progression, as well as a cause of pain, has been discussed 
in the literature. Most of these lesions are associated with overlying 
cartilage damage. 

Subchondral cystic lesions appear as well-defined areas of fluid signal 
on Magnetic Resonance Imaging (MRI), which can be associated with 
osteoarthritis.  

In OA research, bone marrow lesion (BML) size is regularly assessed 
with quantitative and qualitative methods.

Modality
Magnetic resonance imaging (MRI) is a noninvasive multiplanar sen-
sitive and useful method that can detect the changes of cartilage de-
generation and other osteoarthritic changes. With its ability to visu-
alize cartilage, soft tissues and bone, MRI is the method of choice for 
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the assessment of acute and chronic joint disorders [3].

Several MRI techniques are available including T1, T2 and Fat saturat-
ed weighted images and also delayed gadolinium-enhanced MRI for 
the cartilage abnormalities. 

T2 and fat sat images are widely used and have been proven to be 
more sensitive to collagen changes in the cartilage. 

The use of a panel of biomarkers for quantification is certainly the 
next step in quantitative MRI. 

Aim
In the literature there are many radiological grading systems for OA 
lesions.   Traditional scoring systems developed for X-ray are not ap-
plicable to the new data of MRI studies. Accepted scoring methods 
designed for MRI are predominantly qualitative and are based on 
visual assessment of the data without further grading according to 
objective grading system. The qualitative analysis can provide useful 
information of the OA lesion and inflammation, but there is lack of 
objectivity.

Emerging quantitative computer-aided methods present a new ap-
proach to monitoring disease activity and evaluating the effect of 
treatment.

Until now, in the literature, there are a few imaging analysis systems 
grading the severity of OA using X-rays. Boniatis et al. created a com-
puter-aided classification system, based on X-Rays, for the assessment 
of the severity of hip osteoarthritis [4], whereas Gregory et. al. de-
veloped an active shape model of the proximal femur to determine 
whether morphological changes of the bone could be quantified by 
using as a marker of hip OA [5].

Although it is very important to detect early OA lesions, especially re-
versible bone marrow lesions in order to prevent progression of the 
disease, according to our knowledge, there is no previous work for 
the evaluation and the differentiation of OA lesions with a pattern 
recognition system based on MRI.

The purpose of the present study was to detect lesions of the bone 
marrow with MRI and to develop a pattern recognition system to 
identify and differentiate BMLs lesions in order to provide the appro-
priate therapy.

MATERIALS  AND METHODS
Thirty one patients were submitted in total hip arthroplasty due to 
severe osteoarthritis. All femoral heads were examined on a 1.5T MRI 
system (GE HDX Signa) using a commercially available polarized knee 
coil after obtaining informed consent, according to the Helsinki Dec-
laration and after our institutional review board approved this study. 
MR images were acquired using the T1 water excitation three dimen-
sional (T1 3D FSPGR SPECIAL) sequence with repetition time: 20.6ms, 
echo time: 10ms, flip angle: 12, field of view: 160mm, slice thickness/
interslice gap: 1.6mm/0.7mm, matrix: 512x512, phase encoding: right 
to left. 

T1 Spin Echo weighted images (wi) were also obtained using repeti-
tion time: 860ms, echo time: 13ms, field of view: 100mm, slice thick-
ness/interslice gap: 2.0mm/0.2mm, matrix: 256x192, phase encoding: 
anterior to posterior. 

Additionally, T2 Fast Recover Spin Echo sequences were acquired us-
ing repetition time: 6440ms, echo time: 42ms, field of view: 100mm, 
slice thickness/interslice gap: 2.0mm/0.2mm, matrix: 384x256, phase 
encoding: anterior to posterior.

Subchondral bone marrow oedema-like signal alterations exhibit 
typical signal characteristics on MRI and are common but non-spe-
cific findings of OA.  MRI is the gold standard method to assess bone 
marrow, as early bone marrow damage cannot be visualized with any 
other techniques such as X-ray or ultrasound. On MRI, subchondral 
bone marrow signal alterations are visualized as ill-defined low signal 
intensity lesions on T1 weighted images compared to the unaffected 
bone marrow (Figure 1). 

On T2, proton density (PD) and fat suppressed (FS) weighted images 
these lesions are characterized as ill-defined areas of high signal in-
tensity in the subchondral cancellous bone, extending from the artic-
ular surface to a variable distance (Figure 2).

In order to classify oedema, we used the grading system of Kornaat 
et al. [3] and the lesions were graded as following: grade 0, absent; 
grade 1, minimal (diameter <5 mm); grade 2, moderate (diameter 5 
mm to 2 cm); grade 3, severe (diameter >2 cm) (Figure 2).

Subchondral cysts were defined as clearly delimited areas of high sig-
nal intensity on T2 wi with sclerotic margins, in the cancellous bone. 
According to their greatest dimension they were graded as: grade 
0, normal; grade 1, minimal (<3 mm); grade 2, moderate (3–5 mm); 
grade 3, severe (>5 mm) (Figure 3), according to the Kornaat et al. 
score [3]. 

Volume of Interest Extraction and Textural Features Cal-
culation
Utilizing these MRI series, an expert radiologist specified cubic Vol-
umes of Interest (VOIs) within each OA lesion using a software pro-
gram, developed for the purposes of the present study. The program 
was designed using the C++ programming language and the Visual-
ization Tool Kit (VTK) [6]. By utilizing the marching cubes algorithm 
[7], 3-dimensional models were built from DICOM MRI-series, provid-
ing the radiologist with a visual aid in order to segment the VOIs with 
lesions. From each segmented MRI-VOI, a set of parameters (features) 
that quantified the properties of volume-texture within the lesion 
was calculated.

Haralick et al. [8] and Galloway [9] described a set of textural fea-
tures, based on the gray-level co-occurrence and run-length matrices 
that quantified textural properties of 2D images. Their 3D (volumet-
ric) equivalents [10, 11] were employed in the present study for the 
purpose of quantifying textural volume properties of OA lesions. Ad-
ditionally, this set was enriched with features derived from the VOI’s 
histogram (mean value, standard deviation, skewness and kurtosis). 
Thus, a set of 36 volumetric textural features was extracted for each 
lesion; 4 from the VOI’s histogram, 22 from the co-occurrence and 10 
from the run-length matrices (Table 1).

All features were normalized to zero mean and unit standard devia-
tion [12], according to Equation 1

where x
i
 and x

i
’ are the i-th feature values before and after the nor-

malization respectively, and m and std are the mean value and stand-
ard deviation, respectively, of feature x

i
 over all patterns and all class-

es.

Least squares feature transformation - Probabilistic neural network 
classifier (LSFT-PNN)

Due to the small size of the dataset utilized in the present study, the 
probabilistic neural network (PNN) classifier was chosen. The PNN is 
a non-parametric feed-forward neural network classifier that encom-
passes both the Bayes’ classification approach and the Parzen’s esti-
mators of probability density functions [13]. The decision function of 
the PNN classifier is described by:

where x
i
 is the i

th
 training input pattern, x is the unknown pattern to 

be classified, N
k
 is the number of patterns forming the class x

k
, n is the 

number of textural features forming the input pattern while sigma σ 
is an adjusting parameter, taking values ranging between 0 and 1.

According to Equation 2, as the distance between x and x
i
 (||x-x

i
||) in-

creases, the exponential term approaches 0, indicating a small simi-
larity between the two pattern vectors. On the other hand, as the 
distance between x and x

i
 (||x-x

i
||) decreases, the exponential term ap-

proaches 1, indicating a significant similarity between the two pattern 
vectors. As σ approaches 0, even small differences between x

i
 and x 
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will provide a zero value for the exponential term, while larger values 
of sigma provide more smooth results. The selection of sigma affects 
the estimation error of the PNN and in the present study was deter-
mined experimentally by comparing the accuracies obtained for dif-
ferent values of the parameter. The unknown pattern x is classified to 
the class with the highest value of decision function d

k
(x) [13].

As presented in Figure 4, the basic PNN architecture consists of an in-
put layer, a pattern layer, a summation layer and an output layer. The 
input layer stores temporarily each pattern vector, which is fed to the 
network. The number of neurons (nodes) that structure the input lay-
er is equal to the dimensionality of the input pattern.  Each input pat-
tern is mapped to each one of the neurons of the pattern layer. Each 
neuron in the pattern layer represents a training pattern. In the pat-
tern layer, the Euclidean distance between the input and each train-
ing pattern is computed. The decision function (Equation 2) is then 
applied to provide the output of the pattern neuron. The summation 
layer has one neuron for each class, and implements the summation 
term of Equation 2 for the outputs of the patterns corresponding to 
the class. As it can be observed, each summation neuron is connected 
to the neurons of the corresponding pattern layer. The output layer 
contains one neuron and assigns the input vector to a class by im-
plementing a classification rule. In particular, the unknown pattern is 
classified to the class with the highest value of decision function d

k
(x) 

[13].

Training patterns x
i
, prior to entering the PNN classifier, were trans-

formed by means of a non-lineal least squares feature transformation 
(LSFT) technique, to render classes more separable by clustering the 
patterns of each class around arbitrary pre-selected points. The uti-
lized LSFT method is an extension of the linear least squares mapping 
technique, introduced by Ahmed and Rao [14].

Classification Scheme Design
An LSFT-PNN based classification scheme was designed to discrimi-
nate between bone marrow oedema and bone cysts (Figure 5).

The External-Cross-Validation (ECV) technique was used to avoid 
bias conditions [15], which may occur by using the same dataset in 
the feature selection and evaluation stages. Therefore, the dataset 
was randomly split in two subsets; one was used for optimal classifi-
er design (2/3 of the dataset) and the other for evaluation (1/3 of the 
dataset). The optimum feature combination in the design stage was 
determined by employing the exhaustive search method [12]. Ac-
cordingly, the LSFT-PNN classifier was designed by all possible feature 
combinations (up to 5 features), and at each combination the classifi-
er’s performance was evaluated by means of the leave-one-out (LOO) 
method [12], i.e. the LSFT-PNN classifier was designed by all but one 
pattern-vector, which was considered  unknown and it was classified 
as such. The process was repeated, each time leaving-out a different 
pattern-vector, until all pattern-vectors were classified to one of the 
two lesion classes. Thus, the optimal feature vector retained was the 
one that gave the highest classification accuracy with the least num-
ber of features (Figure 6).

RESULTS
All femoral heads exhibited extensive OA lesions on MRI.  30 cases 
were classified as grade 3 according to Kornaat classification and only 
1 was classified as grade 2.  

According to the subchondral cysts MRI revealed 5 femoral heads 
classified as grade 1, 6 cases classified as grade 2 and 20 cases graded 
3.

In accordance to the designed and implemented pattern recognition 
system, the highest classification accuracy in discriminating bone 
marrow oedema from bone cysts was 98.92%, employing five tex-
tural features (mean value, correlation, sum of squares, sum average 
and sum variance). Individual accuracies in classifying correctly bone 
marrow oedema lesions were 98.73% and bone cysts 99.07%. Com-
parative classification results for various numbers of features are pre-
sented in Table 2. 

Figure 6 depicts the boxplot of the best textural features for both 
bone marrow oedema (Figure 7a) and bone cysts (Figure 7b), nor-
malized according to Equation 1. The distribution of the normalized 

feature values was overlaid on the boxplots, employing a gradient bar 
where darker parts indicate higher value occurrences. Values marked 
with the plus sign are outliers and the horizontal lines within the box-
es indicate median values.

DISCUSSION
MRI is the gold standard method to recognize OA alterations in order 
to prevent the extension of the disease.

Bone marrow oedema is a reversible lesion and can be treated in early 
stages, thus it is extremely important to visualize and diagnose it. On 
the contrary, subchondral cystic lesions are signs of disease progres-
sion and cannot be reversed.

MRI, with high sensitivity to visualize bone marrow, cartilage and soft 
tissues, is the method of choice for the detection of OA lesions and for 
the assessment of acute and chronic joint disorders, as the subchon-
dral bone marrow cannot be visualized by X-ray or ultrasound. Thus, 
it is very important to choose the most sensitive sequences for the 
detection even of the smallest bone marrow alterations.   T1 3D FSP-
GR, T2 wi, Proton Density (PDwi), fat suppressed (FS) images are the 
sequences used in our study. 

Bone marrow oedema was assessed as an ill-defined area of increased 
signal intensity in the subchondral cancellous bone, extending 
from the articular surface to a variable distance. On the other hand, 
subchondral cysts were determined as well-defined areas of high sig-
nal intensity on T2-weighted images, in the cancellous bone underly-
ing the joint cartilage [3].

There have been several reports relating subchondral marrow edema 
patterns to osteoarthritis but few have correlated the association be-
tween marrow edema and subchondral cyst development.   Previous 
studies in the literature have showed that subchondral cysts arise 
within regions of subchondral marrow edema-like signal and typically 
also subjacent to cartilage abnormalities in patients with imaging evi-
dence of osteoarthritis or progression of osteoarthritis [1].

Bony microcontusions leading to necrosis, increased intra-articular 
pressure leading to extension of synovial fluid into the subchondral 
bone through tiny gaps in the articular surface (Bone Contusion Theo-
ry), or the proliferation of myxomatous tissue within the bone marrow 
(Synovial Breach Theory), are the main proposed theories in the liter-
ature for the pathogenic mechanism of subchondral cyst formation in 
osteoarthritis[1]. 

Carrino et al. supported that bone marrow edema-like signal can be 
an early “pre-cyst” lesion,   while not every area of bone marrow ede-
ma-like signal will give rise to a cyst [1]. In our study, we used the Ko-
rnaat et al. grading system, in order to quantify bone marrow edema 
and subchondral lesions [3].

All femoral heads studied on MRI showed severe OA changes. Fur-
thermore the developed pattern recognition system, gave us the 
opportunity to determine and characterize precisely even the small-
est lesions in the bone marrow which were not obvious by other ra-
diological methods. As mentioned above, bone marrow oedema is a 
reversible condition, while subchondral cysts are not. Therefore, using 
the pattern recognition system in combination with MRI, early detec-
tion and characterization of subchondral lesions can be achieved for 
grading and monitoring the stage of OA in order to choose the right 
therapeutic management to avoid the progression of OA.

The ECV method enabled the assessment of the system’s generaliza-
tion to new ‘unseen’ data. Under the ECV, the LSFT-PNN classification 
scheme achieved overall accuracy of 98.92% in discriminating bone 
marrow oedema from bone cysts. The textural features that optimized 
classification results described the signal intensity (mean value), the 
gray-tone linear dependencies (correlation), the dispersion of the 
gray-tone intensity values (sum average), and the variance of the 
normalized grey-tones in the spatial domain (sum variance, sum of 
squares).

Limitations of the study are the small number of femoral heads that 
were examined and the severe degree of osteoarthritic alterations. 
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We conclude that bone marrow edema like lesions detected on MRI 
can be differentiated and classified with great accuracy and specificity 
using the developed pattern recognition system.

Table 1. Textural features extracted.

Methods Features

Histogram (1st order 
statistics)

Mean Value, Standard Deviation, 
Skewness, Kurtosis

Mean and range of 0°, 
45°, 90° and 135° co-
occurrence matrices (2nd 
order statistics)

Angular Second Moment, Contrast, 
Correlation, Sum Of Squares, Inverse 
Difference Moment, Sum Average, 
Sum Variance, Sum Entropy, Entropy, 
Difference Variance, Difference Entropy

Mean and range of 0°, 45°, 
90° and 135° run-length 
matrices (2nd order 
statistics)

Short Run Emphasis, Long Run 
Emphasis, Gray Level Non Uniformity, 
Run Length Non Uniformity, Run 
Percentage

Table 2: Classification results utilizing the ECV method 
and the LSFT-PNN classifier.

Number of Features

Bone Marrow Edema
vs
Bone Cysts
Overall Accuracy (%)

1 73,12
2 77,96
3 88,71
4 98,39
5 98,92

Figure 1: coronal T1 SE wi exhibits subchondral cystic le-
sions with intermediate signal intensity surrounded by 
low signal bone marrow oedema.

Figure 2: T1 3D FSPGR SPECIAL (water excitation), shows 
ill-defined areas of increased signal, suggesting bone 
marrow oedema, grade III according to Kornaat system. 

Figure 3: T1 3D FSPGR SPECIAL (water excitation) de-
picts well-defined cysts of high signal intensity (grade 
III)

Figure 4: The basic PNN architecture. 

Figure 5: Classification scheme design.



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 36 

Volume-4, Issue-9, Sept-2015 • ISSN No 2277 - 8160

Figure 6: Optimal feature selection procedure.

Figure 7a: Boxplot of the best textural features for bone 
marrow oedema.

Figure 7b: Boxplot of the best textural features for bone 
cysts.
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India, with 2.4% of the world's area, has over 8% of the world's total biodiversity, making it one of the 12 mega-diversity 
countries in the world. This status is based on the species richness and levels of endemism recorded in a wide range of 
taxa of both plants and animals. In the present study, we explored ciliate diversity from fresh water samples collected 

from Okhla Bird Sanctuary (28°32'43.5"N, 77°18'41.7"E). It is a bird sanctuary at the Okhla barrage over Yamuna River.  The most prominent 
feature of the sanctuary is the large lake created by damming the river. Cells isolated from the water samples collected from the lake were cultured 
in vitro under laboratory conditions.  Identification and characterization of ciliates was done in vivo by Phase Contrast Microscopy, Feulgen 
staining and silver impregnations. In total, 27 species from 24 genera were found. A higher proportion of Spirotrichean (44.45%; 10 genera, 12 
species) species were identified. Other species belonging to Classes Karyorelictea, Litostomatea, Prostomatea, Phyllopharyngea and Colpodea 
were also found but relatively in lesser proportion. 

ABSTRACT

KEYWORDS : Ciliates, Okhla Bird Sanctuary, Biodiversity

Introduction
India is one of the richest countries in the world in terms of biodiversi-
ty. The country is estimated to have more than 7% of the world’s flora 
and 6.5% of fauna. Adding to this is a very high diversity of human-in-
fluenced ecosystems, including agricultural and pasture lands, and a 
diversity of domesticated plants and animals. India is also considered 
one of the world’s eight centers of origin of cultivated plants. Being 
a predominantly agricultural country, India also has a mix of wild 
and cultivated habitats, giving rise to very specialized biodiversity, 
which is specific to the confluence of two or more habitats (MoEF & 
Kalpavriksh, 2004).

The Phylum Ciliophora is a well-defined, monophyletic protist taxon, 
which clusters together with the Dinoflagellata and the Apicomplexa 
to form the clade Alveolata (Michaela, Struder-Kypke & Lynn, 2010).  
Ciliates are now divided into two subphyla and 11 classes (Lynn, 
2008) They are found in variety of micro-habitats and play an impor-
tant ecological role, often functioning as major trophic links in food 
webs (Lynn, 2008). Despite this importance, our knowledge about cili-
ate diversity is far from complete. Here, we describe the diverse spiro-
trich ciliates found in a fresh water body located in Delhi, India.

Materials and Methods
Collection of ciliates
Ciliates were collected from Okhla Bird Sanctuary in Delhi (Figure 1). 
Nytex nets of decreasing mesh sizes were used in succession to filter 
out large crustaceans, debris and other unwanted materials. Several 
liters of water samples were strained through mesh of   size < 50mi-
crons and the concentrate containing ciliate fauna was transferred to 
labeled containers. The collections were transferred to large troughs 
in the laboratory. Mixed planktonic cultures were grown at room tem-
perature and examined for the presence of ciliates. Such water sam-
ples were subjected to periodic microscopic examination for about 20 
days. Single cells were isolated to raise clonal cultures (Arora, Gupta, 
Kamra & Sapra, 1999).

Figure-1: Collection site and map

In-vitro culturing of ciliates 
Ciliates were cultured in Pringsheim’s medium (Chapman-Andresen, 
1958). Boiled cabbage was added to the medium to promote the 
growth of bacteria which served as the primary food source for the 
ciliates. The cultures were sub-cultured after every 4 days.

Morphological Studies
The live specimens were observed under a high-power oil-immersion 
objective with bright field, phase contrast and were complemented with 
protargol staining (Kamra & Sapra, 1990) and Feulgen staining (Chieco 
and Derenzini, 1999; Feulgen, 1914). Identification, nomenclature and ter-
minology of ciliate species was done according to Berger (1999), Foissner 
(1998), Corliss (1979), Lynn and Small (2000), Lynn (2008).

Results and discussion
A total of 12 species belonging to 10 different genera were identified 
representing two major subclasses of the class spirotrichea. Class Spiro-
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trichea Bütschli, 1889 is a diverse assemblage of ciliates that are cosmo-
politan. The class name arised from the characteristically spiraling nature 
of the adoral zone of membranelles or oral polykinetids, which emerge 
from the oral cavity and spiral in counter-clockwise direction as they wrap 
around the anterior body surface. The class is divided into seven subclass-
es. They locomote typically using somatic polykinetids, called cirri, al-
though several included groups have simpler somatic kinetids. Molecular 
biological research on the developing macronuclei of spirotrichs demon-
strated the presence of polytene chromosomes and the ultimate differen-
tiation of macronuclear DNA characterized by gene sized pieces. Subclass 
stichotrich and hypotrichs have been of particular interest to biologists in-
terested in the development of pattern in cells. Stichotrichs have consid-
erable regenerative powers, which have also made them useful models 
for developmental biologists.

The present study shows that ciliates belonging to class Spirotrichea 
were most abundant and those belonging to classes Karyorelictea, 
Prostomatea, Colpodea and Phyllopharyngea were least abundant in 
Okhla Bird Sanctuary (Table 1).

Class Spirotrichea Bütschli, 1889
Sub class Hypotrichia Stein, 1859
Order Euplotida Small & Lynn, 1985
Sub order Euplotina Jankowski, 1979
Family Euplotidae Ehrenberg, 1838
Genus Euplotes Ehrenberg in Hemprich & Ehrenberg, 1831
 
1. Euplotes sp. 1

Figure-2: Euplotes sp. 1, from life (a), after Protargol staining 
(b) and Feulgen staining (c). Scale bar represents 20 µm.

Diagnostic features: Size (in life): 70-100 x 60-85 µm. Body ovoid, rigid, 
dorso-ventrally flattened with very large AZM usually extending at least 
two-thirds the body length, 48-52 membranelles, C-shaped macronucle-
us with an arched back, 2 micronuclei. 9 Fronto-ventral cirri, 5 transverse 
cirri, 4 caudal cirri and 10 dorsal kineties. Presence of dorsal and ventral 
argysome which is a diagnostic feature in species identification.

2. Euplotes sp. 2

Figure-3: Euplotes sp. 2, from life (a), after Protargol 

staining (b) and Feulgen staining (c). Scale bar repre-
sents 20 µm.

Diagnostic features: Size (in life): 60-80 x 50-60 µm. Body ovoid, 
rigid, dorso-ventrally flattened with AZM usually extending <50% of 
the body length, 30-32 membranelles C-shaped macronucleus, 1 mi-
cronucleus. 9 fronto-ventral, 5 tranverse, 4-5 caudal cirri and 8 dorsal 
kineties.

3. Euplotes sp. 3.

Figure-4: Euplotes sp. 3, after Protargol staining (a), and 
Feulgen staining (b). Scale bar represents 20 µm.

Diagnostic features: Size (in life): 60-80 x 50-60 µm. Body ovoid, 
rigid, dorso-ventrally flattened with AZM very large usually extending 
at least two third of the body length, 48-50 membranelles, J-shaped 
macronucleus, 1-2 micronuclei. 9 fronto-ventral cirri, 5 transverse, 4 
caudal cirri and 10 dorsal kineties.

Family Aspidiscidae Ehrenberg, 1830
Genus Aspidisca Ehrenberg, 1830

4. Aspidisca sp. 

Figure-5: Aspidisca sp., from life (a), after Protargol staining 
(b) and Feulgen staining (c). Scale bar represents 20 µm.

Diagnostic features: Size (in life): 40-60 x 20-30 µm. Oval and rigid 
body with dorsal ridges. Body tends to be more convex on the right 
than on the left. The adoral zone of membranelles (AZM) is in two 
parts separated on the left margin of the body. The posterior part is 
a series of membranelles lining the peristome while the anterior part 
is comprised of 2-8 cilia. No marginal and caudal cirri, paroral absent, 
7 frontoventral (6 frontal and 1 ventral) cirri and 7 transverse cirri. Ma-
cronucleus horseshoe-shaped, 1-2 micronuclei.
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Subclass Stichotrichea Small & Lynn, 1985
Order Sporadotrichida Fauré-Fremiet, 1961
Family Oxytrichidae Ehrenberg, 1830
Genus Oxytricha Bory de St. Vincent in Lamouroux, Bory de St. Vin-

cent & Deslongchamps, 1824

5. Oxytricha sp.

Figure-6: Oxytricha sp., from life (a), after Protargol staining 
(b) and Feulgen staining (c). Scale bar represents 20 µm.

Diagnostic features: Size (in life): 90-130 x 25-35 µm. Flexible body, 
cortical granules present, AZM usually covers <40% of body length, 
undulating membranes (paroral and endoral) in Oxytricha pattern 
(paroral and endoral membranes are slightly curved and optically in-
tersect at the middle and the buccal cavity is usually flat and narrow), 
18 frontoventral-transverse (FVT) cirri which are arranged in V-shaped 
pattern. Postoral ventral cirri in dense cluster behind buccal vertex, 2 
pretransverse cirri and 5 transverse cirri, oone left and one right mar-
ginal cirral (LMC & RMC) row , 6 dorsal kineties (DKs), 2 macro- and 
2-4 micronuclei. Caudal cirri present.

Genus Notohymena, Blatterer and Foissner, 1988

6. Notohymena sp. 

Figure-7: Notohymena sp. 1, from life (a), after Protargol 
staining (b) and Feulgen staining (c). Scale bar repre-
sents 20 µm.

Diagnostic features: Size (in life): 150-160 x 40-50 µm. Flexible, yel-
lowish-green cortical granules arranged in clusters, AZM covering 
1/3rd of the body length and consists of 36 adoral membranelles, 18 
FVT cirri, one RMC and one LMC which are almost confluent posteri-

orly, 6 dorsal rows,  7 caudal cirri , 2 macronuclei and amicronucleate 
(no micronucleus).

Genus Paraurostyla Borror, 1972

7. Paraurostyla coronata 

Figure-8: Paraurostyla coronata, from life (a) and after Pro-
targol staining (b).   Scale bar represents 20 µm

Diagnostic features: Size (in life): 170-200 x 50-80 µm. Body flexi-
ble, dorsoventrally flattened and exhibits diffused green cytoplasmic 
pigmentation with pink coloration at the anterior and posterior seg-
ments. AZM one third of the body length and contains 65-78 adoral 
membranelles, 7 frontal cirri are arranged in a distinct pattern where 
6 of them are placed in a single continuous row away from the buc-
cal cirrus, 6-8 longitudinal rows of ventral cirri, one LMC and one RMC, 
6-10 transverse cirri arranged in an oblique pattern, 6 dorsal kineties, 
15-18 caudal cirri arranged in 3 rows of 5-6 cirri in each row, 2 macro-
nuclei and 4 micronuclei.

Genus Gastrostyla Engelmann, 1862

8. Gastrostyla sp.

Figure-9: Gastrostyla sp., from life (a), after Protargol stain-
ing (b) and Feulgen staining (c). Scale bar represents 20 µm.

Diagnostic features: Size (in life): 80-100 x 40-50 µm. Body flexi-
ble, dorsoventrally flattened, cytoplasm colorless, AZM question mark 
shaped and covers almost 40% of the body length. Undulating mem-
branes (UM) in Oxytricha pattern. Number of frontoventral and pos-
toral ventral cirri is distinctly more than 7 and they form a continuous, 
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slightly oblique frontoventral row. 2 pretransverse, 5 transverse cirri, 
one RMC and one LMC, 5-6 dorsal kineties and caudal cirri present. 

Genus Tetmemena Eigner, 1999

9. Tetmemena sp.

Diagnostic features: Size (in life): 90-130 x 30-60 µm. Body rigid, 
dorsoventrally flattened with body length to width ratio of 2:1. AZM 
covers >40% of the body length and made up of 34-39 adoral mem-
branelles, 18 FVT cirri, one RMC and one LMC, caudal cirri present, 2 
macronuclei, 2-4 micronuclei.

Genus Laurenteilla Dragesco & Njiné, 1971

10. Laurentiella sp. 

Figure-11: Laurentiella sp., from life (a), after Protargol 
staining (b) and Feulgen staining (c). Scale bar represents 20 
µm.

Diagnostic features: Size (in life): 200-220 x 90-100 µm. Body rig-
id, anterior end broad and pointed posterior end, AZM 50% of body 
length, UM in Stylonychia pattern (paroral and endoral are straight 
or very slightly curved and arranged almost in parallel and the buccal 
cavity is wide and flat), one RMC and one RMC, transverse cirri usually 
5-7 in number, 3 caudal cirri, 2 midventral rows, 4 macronuclear nod-
ule and 6-7 micronuclei.

Order Urostylida Jankowski, 1979
Family Pseudourostylidae Jankowski, 1979
Genus Pseudourostyla Borror, 1972

11. Pseudourostyla cristata (Borror, 1972)
Syn: Urostyla cristata Jerka-Dziadosz, 1964

Figure-12: Pseudourostyla cristata, from life (a), after Pro-
targol staining (b) and Feulgen staining (c). Scale bar repre-
sents 50µm.

Diagnostic features: Size (in life): 250-300 x 60-80 µm. Body 
flexible, brownish granules, dorso-ventrally flattened with body 
length width ratio as 3.2:1, body ellipsoidal with both ends 
broadly rounded, extrusomes present, AZM covers about 40% of 
body length and contains 88 adoral membranelles, UM straight, 
4-5 LMC and RMC, numerous macronuclear nodules scattered 
throughout the cytoplasm.

Family Urostylidae Bütschli, 1889
Genus Urostyla Ehrenberg, 1830

12. Urostyla grandis (Ehrenberg, 1830)
Syn: Metaurostyla polonica Jankowski, 1979 Urostyla chlorel-
ligera Foissner, 1980

Figure-13: Urostyla grandis, from life (a), after Protargol 
staining (b) and Feulgen staining (c). Scale bar represents 
50µm.

Diagnostic features: Size (in life): 300-400 x 90-120 µm. Body flex-
ible, dorsoventrally flattened, ellipsoidal, both ends broadly round-
ed, body tends to be more convex on the left than on the right, 
body length to width ratio is 3:1, yellow-greenish cortical granules 
arranged in longitudinal rows on dorsal and ventral side, AZM one-
third of the body length and contains 47-60 adoral membranelles, UM 
long and curved, optically intersecting in mid-region, 3-4 midventral 
rows 11 transverse cirri arranged in slightly curved oblique rows, 4 
RMC and LMC, numerous (100-150) macronuclear nodules scattered 
throughout cytoplasm.
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Table-1: Spirotrich Ciliate diversity at Okhla Bird Sanctuary, 
Delhi

Class Genus Number of Species 
Found

Spirotrichea

Euplotes 3
Aspidisca 1
Oxytricha 1
Notohymena 1
Paraurostyla 1
Gastrostyla 1
Tetmemena 1
Laurentiella 1
Pseudourostyla 1
Urostyla 1
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This paper is going to investigate one of the most controversial issues in non-conventional banking which is money in 
Islam. This study will touch the early practices of Islamic bankingand for this purpose we will refer to preliminary Islamic 
banking model, examples of personal banking model and examples of Islamic business financing model. We will touch 

the economic strategy which came to change Islamic money to currency and what is the reason behind it. For this purpose, we will refer to the 
early legalization of interest, the process of starting  using currency or money instead of gold and examples of new economic strategy model. 
The main focus of this study is to compare the two dissimilar kinds of money to see what is beneficial for banking industry without harming or 
exploiting its customers whom should be treated fairly.
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Introduction:
The most famous definition of nonconventional banks is: noncon-
ventional banking institutions or Islamic banking institutions which 
have been set up based on Islamic Sharia law,which is in consonance 
with the spirit, ethos and value system of Islam and governed by 
the principles laid down by Islamic Sharia. Interest free banking is a 
narrow concept denoting a number of banking instruments or oper-
ations which avoid interest. Islamic banking, the more general term, 
is based not only to avoid interest-based transactions prohibited in 
Islamic Sharia but also to avoid unethical and un-social practices.And 
in this depressed world financial scenario, non-conventional banking 
has emerged as a strong alternate financial system. It has recorded 
a phenomenon growth within a short period of time. Now Islamic 
financial industry has reached $3.4 trillion US dollar and is growing 
about 15 to 20 percent annually. Its growth is not restricted to the 
Muslim societies but Islamic financial products are also gaining pop-
ularity among non-Muslim countries. Many global banks have also 
opened separate windows to serve their Muslim clients. Similarly, 
about all global agencies like IMF, World Bank, IFC, ADBP, etc, have set 
up special cell to investigate into this new phenomenon. it is known 
that global conventional banks like HSBS, Standard Chartered Bank, 
Deutsche Bank, Citibank, etc, have also set up separate Windows/Di-
visions to structure Islamic financial products and are offering Islamic 
banking services to their Muslim clients and even to those non-Mus-
lim clients who are interested in profit and loss sharing (PLS) financial 
instruments. UK, France, China, Singapore and many other countries 
havedeveloped special regulatory to facilitate the working of Islamic 
banking. But there are many controversial issues which cause public 
controversies within Islamic banks which have their own Sharia board 
and one of the most reasons which cause that is there is no common 
definition to what is money in Islam. Therefore, we need to find a 
common definition for money in Islam in order to solve many contro-
versial issues. This is on one hand and on the other one that will help 
us to know what is the economic strategy which is being used today 
and how do they start using currency or money instead of that real 
money in order to change this real money to which they achieve to 
reap of people.

THE RATIONAL OF STUDY
The nonconventional banks still do not have standard board for all 
those Islamic rules which are used in these banks, which means that 
there is no standard Shariaboardfor all banks which are working in Is-
lamic banking industry. There are many banks that each one of them 
has its own Sharia board since they still do not agree with each other 
on all kinds of money which must be involved and dealt with as an 
Islamic money law. This issue is even confusing their customers. So, 
this paperattempts to investigate the issue of money trying to make it 
clear and to erase any misconceptionabout it. On the other hand, we 
will try in this paper to touch the interest based transactions which is 
only operating on money, so we need to know what kind of money 
we are dealing with in this paper.

MONEY IN ISLAM
The main and major sources for Islamic sharia (Islamic teachings) are 
the holy book of Islam which is Holy Quran and the authentic Ha-
deeth ;authentic speech which has been recorded from the prophet 
Mohammed (PBUH) which is SunnaShareefa.

1.1 MONEY IN THE QURAN
Quran is the pure words of Allah which have been revealed by Godto 
the prophet Mohammed through God’s angle whose name is Gebie-
il,it is the holy book of Moslems, and it forms the major source for all 
Islamic teachings.

In Al-EmranSura, we find that Gold dinar has been used as money 
as has been mentioned in this verse and the Quran has been talking 
about the double standards that the people of Scripture applied after 
changing the words of Allah

“And amongst the people of scripture there are those who if you en-
trust with a Qentar (which is a treasure, it is about 1200 ounces of 
gold), they will be ready to pay it back, and amongst them those who 
if you entrust him with one dinar (which is a single silver coin)they 
won’t repay it unless you constantly stand demanding it.”Al-Emran, 
Verse No.(75 )

That is because of double standards, they believe that they have code 
of morality amongst them and they do not have to apply that code of 
morality with other people, but they tell a lie against Allah and they 
know that they had changed the words of Allah, and in this verse we 
found that Kentar was mentioned which is equal to one thousand 
two hundred ounces of gold.

In this verse when the Quran was talking about the people of Israelre-
garding the double standards world, dinar was mentioned and world 
dinar refers to a gold coin and no one challenge about it.InYousefSu-
ra, verse no:20 “they sold him with a very measly of dirhams” which 
means they sold him with a very measly silver coins,in this verse we 
found that Dirham was mentioned which means silver coin.

A careful reading of above verses of the Quran will let us know that 
the Quran has mentioned Dinar which means Gold coin and Dirham 
which means silver coin.So, in Quran the precious metals are men-
tioned, dinar and dirham;(Gold and Silver) in the financial dealings.  

1.2 MONEY IN THE SUNNAH
Sunnah is all the authentic Hadeeth (the authentic speeches of the 
prophet Mohammed (PBUH) which has been recorded by the com-
panions of ProphetMohammedregarding Islamic teachings during the 
whole his life.

The prophet said (PBUH) [ he gave a command when a transaction is 
such that involves and exchanges of gold for gold or silver for silver 
or wheat for wheat or barley for barley or dates for dates or salt  for 
salt it must be equal for equal, you can’t have an unequal exchange, 
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otherwise it would be usury]. 

Why it would be Usury ,to answer this question we need to study this 
authentic Hadeeth very carefully to know what  money in Sunnah is.

In this hadeeth gold, silver, wheat, barley, dates, and salt have been 
mentioned by the prophet, but that does not mean that these com-
modities are the only ones which we apply in our dealings. However, 
we have to be vigilant to imagine what it could be like, and see what 
is common to all of them. So we can apply the rules on any commodi-
ty which is common to all precious metals.

What is common to all six materials mentioned in the Hadeeth, is 
that if we look to all these six materials, we find out that they were 
all used as money. Gold and silver coins were in scarce supply in the 
market ofMadeenasinhce they used dates as money. Therefore, this 
hadeeth gives us a definition of money in the Sunnah. Money was 
either precious metal (gold and silver) or commodity as a food con-
sumption which were in a bounden supply in the market. These mate-
rials have a shelf life, so you would not use mango as money because 
your money will be racking. We find with these six materials that the 
value of money was inside the money, the money has intrinsic value, 
what was common to all six materials is that the value of the mon-
ey despite fluctuations based on demand and supply. The value was 
always value created by Allah. Because dates were used as money, if 
we allowed an unequal exchange of dates then money can be lent on 
interest.   We can lend  one kilogram of dates then it will be returned   
2 kilograms after one year, so  the door will be opened for the money 
lender to allow an unequal exchange of money

From that we get the definition of money in the Sunnah “Money is 
either precious metals (gold and silver) or commodities of food con-
sumption in a bounden supply with a shelf life.”

Now from the above discussion we come to the conclusion that Mon-
ey in Islam is as the following:

So money in Islam is a precious metal (gold and silver for example) 
and in a shortage of these precious metals we can use commodities 
of food consumption in a bounden supply with a shelf life.

We see that the aforementioned six materials arefunctioned success-
fully as money:

This money is functioned as a medium of exchange for buying and 
selling except when you use commodities as money it will only be mi-
cro transaction (temporary micro transaction), that is one cannot buy 
a house with wheat.

To be a major of value :long as mankind use real money it will func-
tion successfully as a major of value, So money in Islam  functions 
successfully not only as a medium of exchange but also as a major of 
value. For example, the black African woman in her own country in-
cidentally who has to work as domestic servant who used to be met. 
When she works for a whole month she will get a wage that is adjust 
wage on the bases of the major of the value of her labour

To store its value: Quran in Al Kahf Sura[And as for the wall, it belongs 
to tow orphan boys in the town and under that wall there was a treas-
ure  belongs to them, and there father was a righteous man. And God 
intended that they should attain their age of full strength and take 
out their treasure as a mercy from God.] ALkahf Verse No.(82). when 
that man dug a whole and buried his money in that whole. Then he 
built a wall because he was terminally ill. He had little children so 
when children grew up they could gettheir moneyDespite being 
fluctuation based on demand and supply the value of that money is 
still the value which has been created by Allah. If one left behind a 
100 gold coins and that 100 gold coins could buy a 100 bikes then he 
would want that this money 20years later would have stored its value 
and  could still buy a hundred bikes in case of  demand and supply is 
constant. So the money in the Quran and in the Sunnah perform this 
function successfully of being stored its value.

1.3 THE EARLY PRACTICES OF ISLAMIC BANKING
The tiny Muslim state was emerged from the city of Medina and was 
transformed into the big empire of the world due to introduction of 

pro-poor, equitable and welfare-oriented financial system. The next 
four to six centuries saw a continuous expansion of Muslim empire 
and high living standard of its citizens.The Muslim’s love for trade is 
expressed by Goitein (1967: 55) in these words: “Merchants, crafts-
men, and scholars alike would be combine journeys undertaken in 
their personal interests with pilgrimages to holy places. The Muslim 
pilgrimage, of course, far outstripped in importance those of the oth-
er two religious. In the first place, pilgrimage was one of the main 
religious duties of a Muslim, whereas in Christianity and Judaism it 
was only a meritorious deed. Secondly, from its very inception, the 
pilgrimage to Mecca was connected with the great transcontinental 
trade and remained so throughout the MiddleAges. The standing 
wish for a Muslim pilgrim was: “May your Hajj be accepted, your sin 
be forgiven and your merchandise not remain unsold.”   

1. PRELIMINARY NONCONVENTIONAL BANKING MODEL  
The people who have savings or valuable articles were used to keep 
them under the custody of trusted persons who were known for their 
trustworthiness and having capability to discharge their obligations 
promptly whenever demanded. The underlying objective was to keep 
small savings in the shape of deposits with trusted persons for safe-
keeping and not for earning profit. This was the early shape of depos-
it-taking which is one of the functions of modern banking. Similarly, 
the wealthy people supplied funds to honest and experienced traders 
to finance their trade ventures and earn profit. The traders used to 
purchase commodities from the areas where they were abundant and 
sold where they were scarce and whatever the profit they earned they 
are taking their own part and handing over to the owner of capital his 
own part of profit after cutting workers fee, travelling expensesand 
any other expenses. This was the early model of financing which is 
the core business of modern banking. This kind of financing is known 
in Islamic financial literature as “Modharba transaction’’

1.5   EXAMPLES OF PERSONAL BANKING MODEL
Now we mention practical examples from the history of Islam to illus-
trate early Islamic banking model.   

1.5.1   The people of Makka used to deposit their money and valua-
bles with the Holy Prophet (PBUH) because he was the most honest 
and commonly known as Amin (trustworthy) even before the decla-
ration of his prophet-hood. These deposits and valuables remained 
under his custody until his emigration from Makka to Medina. Before, 
his departure, the Holy Prophet handed over these deposits and valu-
ables to his cousin and son-in-law, Hazrat Ali for their onward return 
to their owners.  

1.5.2Naqvi (1993:4) states that the safe-keeping of the money was 
also a common practice in the Arab world. People having savings de-
posited money with trusted persons and got back in the same form 
when needed. Zubain Bin Al-Awam, who was a companion of the 
Holy prophet, enjoyed the reputation of trustworthiness. He was most 
trusted person regarding safe-keeping of money and had security in-
frastructure of safekeeping. His practice of receiving deposit was nov-
el and completely different from other people. He received money as 
a loan but not as deposit. His preference of taking money as loan and 
not deposit was that he wanted to secure the right of disposing of 
the money, considering it a loan and not deposit in order to ensure or 
guarantee for repayment to the owner as the money remaining idle 
in the form of deposit might be a loss to the owner. But when the de-
posit is converted into loan it is secured as it becomes the liability of 
the borrower. At his death total money due from him was amounted 
to 2,200,000 Dirham, a large sum according to the value of that time.   
His son, Abdullah Bin Zubair, paid the whole debt of his father and 
then distributed his father’s asset among his family members.   

1.6   EXAMPLES OF NONCONVENTIONAL BUSINESS FI-
NANCING MODEL  
1.6.1   As mentioned above that the family of the Holy Prophet, Mu-
hammad (MPUH) was prominent in business circle of Makkah, His 
father, Abdullah, was also a leading business figure. But he was died 
when he was returning from a business trip of Syria at 25 years of 
age. in the young age. The grandfather of the Holy Prophet, Abdu 
Almutlib, was also a leading businessman of Makka but he was also 
died when the child was at 8. His uncle, Abu Talib, brought him up 
and oftenly accompanied him in his business tours. His honest busi-
ness practice popularized him as a man of high integrity. Khadija bint 
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Khuwailid, a wealthy and noble widow of Macca hired his services 
for his business.  He made handsome profits for her.  She was very 
much happy and impressed by the honesty and dedication of the 
Holy Prophet and later was married to the Holy Prophet when he was 
at the age of 25 while she was at 40 in 595 A.D.  This example illus-
trates the fact that an entrepreneur can avail financing from a wealthy 
woman for his business venture and form partnership with her.  

1.6.2 The companion of prophet Uthman Bin Affan, who later became 
Khalifa, was a wealthy and generous person. He generously support-
ed the Muslims after embracing Islam and provided financial help to 
everyone. He also lent money to Yaqub; a Jewish merchant of Medina, 
to carry on business with his money during the period of the com-
panion Umar Bin. ALKhettab, Second Muslim Khalifa. (Imamuddin, 
(1991:178).  

These two examples highlight the mode of financing in early period 
in which one person supplied funds and other used his entrepreneur-
ial skill and charge fee for his expertise including business expenses. 
The funds were supplied on the basis of good character, sincerity, ex-
pertise and honesty of the entrepreneur. No collateral was involved 
and no personal guarantee was sought before supplying funds for 
business ventures.

Finally One of the prophet companions said I would prefer to commit 
any other sin than having Riba. This Riba which means reaping of or 
usury is strictly prohibited in Islam it is the most prohibited sin in Is-
lam.

2. THE NEW ECONOMIC STRATEGY
When new economic strategy came to the life it started to establish 
Riba and That has been forbidden by all religions. It is the practice 
of lending money to people and making them payInterest.Which al-
ways involves no risk and making money from the money itself which 
raises up the unemployment and let a few people taking advantage 
of others.We found out that all religions had strictly prohibited Riba 
because allowing money to be lent in interest will let rich to remain 
permanently rich and keep on growing richer and poor will be impris-
oned in permanent poverty and growing constantly poorer and this 
comes against God’s will, as God wants fair and justice to all mankind.

2.1. THE EARLY LEGALIZATION OF INTEREST BASED 
LOAN
In 1545 and despite prohibition of charging interest by the church, 
the British King Henry III through his order allowed the Jews to charge 
maximum 43%interest on loans per annum. The fixation of interest 
rate ceiling was aimed at cooling down the sentiment of the public, 
on one hand, and permitting the Jews to charge 43percent interest 
rates on loans, on the other hand. The enactment of this law, in fact, 
was an attempt to legalize the charging of interest, which was prohib-
ited by the Church since long. The law was passed under the influence 
of the Jews who were the major beneficiary because 43percent inter-
est rate was too much. To get approved this law the Jews bribed the 
English parliamentarians because it paved the way for institutionali-
zation of interest and was a first step towards formal  introduction of 
interest-based banking  system.  

The formal permission interest charging created favorable environ-
ment and prompted other communities to rush into this money-mak-
ing field. The English jewelers took advantages of new business op-
portunity and started money lending on interest. They offered low 
rate of interest as compared to Jews and Lombardians. After legaliza-
tion of interest, the Jews founded commercial banks on the pattern of 
joint stock companies and hided themselves behind the veil of banks 
by institutionalizing interest that saved them from the wrath of peo-
ple who always revolted against them for charging high rate of inter-
est in about all European countries.

2.2THE PROCESS OF STARTING USING CURRENCY OR 
MONEY INSTEAD OF GOLD
The process begins by printing only that amount of paper (paper 
money) which  can be redeemed  for the gold that you have, they say 
keep your gold with us and we give you receipt, and so when you got 
a hundred ounces of gold they issue a hundred receipts and people 
use the receipts now like a cheque to exchange with one another 
knowing that anybody can go to the gold made on cash to check so 

the paper currency functioned as the cheque that you can cash, the 
only problem with gold is they began to create wealth out of noth-
ing. instead of issuing 100 receipts for 100 ounces they issued 200 re-
ceipts,   instead of issuing a hundred cheques for the hundred ounces 
of gold,they issued two hundred cheques for hundred ounces of gold, 
they begun to create wealth out of nothing. nobody knows about it 
at that time as it was secret,when people got to know that the bank 
has issued more paper than it has of gold they became scared and 
they rush to get back their gold but found that the bank does not 
have enough gold. So, some people were left with only worthless pa-
per in their hands. What are they trying to do is to remove silver and 
gold coins from the market to reap of the people and establish Reba 
(usury).Today everybody know about it, today they call it fractional 
reserve banking.

2.3EXAMPLES OF THE NEW ECONOMEY STRATEGY
2.3.1U.S FEDERAL RESERVE BANK
While British ruling state transfers the power to the second ruling 
state which is US, the US dollar was redeemable in gold at 20 USD for 
one ounce of gold.In 1926/27 Federal Reserve Bank was created and 
suddenly the US government did something strange at the behest of 
Federal Reserve Bank.In April 1931 US government declared the use 
of gold coins to be illegal. In other words they demonetize gold, gold 
is no longer tandem.If you hand it over to the government you get 
20D to each gold coin. But if anyone is caught with gold after certain 
date and still did not hand it over to the government; to the Feder-
al Reserve Bank, they will be jailed for six months and 10000 USD as 
a fine, so the Americans rush to give their gold to uncle Sam and to 
take the paper as 20D on an ounce. Those were the sensible ones, 
the ones who know that this scramble was coming around; they did 
not give Uncle Sam their gold.They changed all the paper they have 
for gold, then they chipped the gold to chips outside of uncle Sam’s 
reach, because they knew that the process was going to coming.This 
is why today, we see all around US, people buy gold because they 
know it is coming.

In January of 1934 the US government at the behest of Federal Re-
serve demonetizes gold, it cancels that legislation.Anyone can now 
come back and get back your gold from Uncle Sam, but the value of 
the paper was changed. Uncle Sam’s paperwas 20USD to one ounce 
of gold and uncleSam decided from this date on to be 35. By telling 
this story we   can understand what Quran said about it (And O my 
people Give full measure and weight  in justice and do not reduce the 
things that are due to the people and do not commit mischief in the 
earth causing corruption)Hood, Verse No.(85). They rush to buy back 
their gold from Uncle Sam, and paid him 35USD on an ounce. After 
Americans had bought back their gold, Uncle Sam was left with 41/ 
of the wealth of the country in his pocket, by the simple experience of 
devaluing the money, by the simple experience of devaluing the pa-
per, the American government ripped of the American people to the 
jon of 41percent of their wealth. So RichardMilhous Nixon announce-
don Sundayfrom Camp David (we gave our world, but we don’t have 
to keep it) andtore up that notes. He repudiated a treaty obligation, 
and the very foundation of international law, on the basis of which 
we can have an ordered well is [Latin, Pacta Sunt Servanda]it is one 
of the main rules in International low, which means promises must be 
kept, the treaty obligations must be honoured, Almayedeh Surah be-
gins with the same statement, at the very beginning of, Almayedeh 
Surah, [O you who believe fulfill your obligations.]when you give your 
world you must keep your world, and if you cannot then seek forgive-
ness from Allah, give charity, free slave, fast, make Tubeh (repent )for 
it]. So, since September of 1971 no paper money in the world is re-
deemable in gold on the basis of law, it is just paper of money.

 In 1973, when war took place between Israel and Arabs, the USD had 
collapsed to 160 from 35 and by 1980 when the soviet union invad-
ed Afghanistan the USD collapsed to 850 to one ounce of gold, what 
happened was, when the value of money falls,people are reaped off, 
it is a massive transfer of wealth from the un suspecting messes to 
that predatory aleck , this is the biggest reap off that mankind have 
ever had the misfortune to experience from that time Adam (PBUH) 
set foot on earth.

2.3.2 NIGERIA’S DEBT EXAMPLE
The president Obsanjo of Nigeria said on interest loan is “All that we 
had borrowed up to 1985 or 1986 was $5bilion and we have paid 
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$16bilion yet we are still being told that we owe about $28billion. 
This $28billion came out because of the injustice foreign creditors’ in-
terest rates. If one asks   what the worst thing in the world is, I will say 
it is interest based loan.” It seems unbelievable but sadly it is typical, 
developing countries start off with relatively small loans and remain 
saddled with a huge amount of growing debt for generations and re-
member this to be Nigeria or any other for country. How did borrow-
ing just 5billion$ end up and having to pay $44billion in total. It must 
be in very high interest rate to get $44billion in such a short period of 
time. But If you open over spread sheet trying to find out how $5bil-
lion could become $44 billion between 1985 and 2000. You will find 
that the truth was different it was just 15.6%.Now in face of it around 
15% does not sound exorbitant, it does not seem unfair and techni-
cally it is not deep illegal according to International law.

2.3.3 INDONESIA’S DEBT EXAMPLE:
Just to mention the cause for what happened to Indonesia’s economy, 
during the years leading up to the 1997 Asian collapse: Indonesia’s 
foreign debt was over 60% of its Gross domestic product ‘GDP’ be-
cause of interest based loan which this country was involved in.

CONCLUSION:
There are two main themes to be mentioned here from the above dis-
cussion, the first one is getting common definition to money in Islam. 
This will help the most of bankers who are working in Islamic banking 
to avoid using different kinds of definitions when they come to define 
money in Islam or money in nonconventional banks. This step must 
be followed by many steps to clarify all issues which cause discussion 
and disagreement within Islamic banks itself. The second one is that 
the economic strategy which has been practised from that time when 
currency or money started to be used instead of precious metals 
(gold and silver); was there for removing these precious metals from 
the market and replace it by this money which is no longer redeema-
ble with gold in order to reaping people and controlling the economy 
all around the world.
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Rapid changes in technology, changes in media (tapes, software, MP3), falling prices, with the advancement in Science 
and Technology every second new electronic gadgets like mobile phones, tablets, i-pods, note-book, LED TV, plasma 
TV are launched. Due to the invention of these modern gadgets we have become slaves of gadgets and planned 

obsolescence have resulted in a fast-growing surplus of electronic waste around the globe.  The growth of E-waste has significant economic and 
social impacts. The increasing obsolescence rate of electronic products also adds to the huge import of used electronics products. E-wastes contain 
over 1000 different substances many of which are toxic and potentially hazardous to environment and human health, if these are not handled 
in an environmentally sound manner. This paper presents an overview of toxic substances present in E-waste, their potential environmental and 
health impacts together with management strategies being used in India.
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Introduction
E-waste is a popular informal name for electronic products nearing 
the end of their useful life. Anything that runs on electricity/battery 
or has wires and completed its life is E-waste. Electronic waste may be 
defined as discarded computers, office electronic equipment, enter-
tainment device electronics, mobile phones, television sets and refrig-
erators. E-wastes are considered dangerous, as certain components 
of some electronic products contain materials that are hazardous, 
depending on their condition and density. The hazardous content 
of these materials pose a threat to human health and environment. 
Electronic waste, E-waste, e-scrap, or Waste Electrical and Electronic 
Equipment (W.E.E.E) describes discarded electrical or electronic de-
vices.  The lifespan of many electronic goods has been substantially 
shortened due to advancements in electronics, attractive consumer 
designs and marketing and compatibility issues. For example, the 
average lifespan of a new computer has decreased from 4.5 years in 
1992 to an estimated 2 years in 2005 and is further decreasing  re-
sulting in much greater volumes of computers for either disposal or 
export to developing countries [1]. Industrial revolution followed by 
the advances in information technology during the last century has 
radically changed people’s lifestyle. Although this development has 
helped the human race, mismanagement has led to new problems of 
contamination and pollution. E-waste comprises of wastes generated 
from used electronic devices and household appliances which are not 
fit for their original intended use and are destined for recovery, recy-
cling or disposal. 

METHODOLOGY
Secondary sources of data like recent newspaper and journal articles, 
authentic internet resources, etc were evaluated for the purpose of 
this study. Through such resources, attempt has been made to for-
mulate an inventory of E-waste in global and Indian context, which 
in turn helped in identifying the wide range of diverse stakeholders 
in the E-waste generation. Secondary sources of data were preferred 
in order to accommodate the current scenario and research related to 
E-waste in India which are highly dispersed and diversified.

GLOBAL SCENARIO
Electronic waste (E-waste) is one of the fastest-growing pollution 
problems worldwide given the presence if a variety of toxic substanc-
es which can contaminate the environment and threaten human 
health, if disposal protocols are not meticulously managed. Manag-
ing electronic waste (or E-waste) is one of the most rapidly growing 
pollution problems worldwide. New technologies are rapidly super-
seding millions of analogue appliances leading to their disposal in 
prescribed landfills despite potentially their adverse impacts on the 
environment. The consistent advent of new designs, ‘‘smart’’ functions 
and technology during the last 20 years is causing the rapid obsoles-

cence of many electronic items. 

An  overview of the volume of E-waste generated in a range of cat-
egories estimates that over 130 million computers, monitors and 
televisions become obsolete annually and that the annual number is 
growing in the United States [2]. In China 5 million new computers 
and 10 million new televisions have been purchased every year since 
2003 [3], and around 1.11 million tons of E-waste is generated every 
year, mainly from electrical and electronic manufacturing and produc-
tion processes, end-of-life of household appliances and information 
technology products, along with imports from other countries. 

Switzerland is the first country to implement the organized E-waste 
management system in the world. Extended Producer Responsibility 
(EPR) and Advance Recycling Fee (ARF) are the backbone of E-waste 
management system in Switzerland and other developed countries. 
Advanced countries like USA, UK, France, and Germany generate 1.5 
to 3 million tons of E-waste annually and are among the largest gen-
erators of E-waste. But these countries also have standardized E-waste 
management processes in place. 

Proper E-waste management, from efficient sourcing and collection 
right up to extraction and disposal of material, has ensured that this 
huge pile of junk turns into a lucrative business opportunity [4]. Due 
to very stringent environmental standards, the cost of collection, 
preprocessing, recycling and disposal are pretty high. So for every 
organized recycler in the first world countries, there are quite a few 
who pose as recyclers and are mere brokers who ship these obsolete 
items to developing countries like India and China in the pretext of 
donation or second hand goods. There are many countries that have 
already started the “take back” system for electronic products and 
they also have dedicated laws on E-waste management.

INDIAN SCENARIO
Due to the rapid developmental activities, countries like India, today, 
face a fast increasing load of WEEE originating from both inland and 
through illegal imports. Moreover, as one of the fastest growing econ-
omies of the world, demand for consumer durables in the country has 
been on a rapid rising trend [5]. 

E-waste is one of the fastest growing waste streams in the world due 
to increasing “market penetration” in developing countries, “replace-
ment market” in developed countries and “high obsolescence rate”. In 
India, it has been argued that due to low market penetration rate in 
the past, the stock of WEEE already put on the market has not been as 
large as that in Organisation for Economic Co-operation and Develop-
ment countries and the market of most products is far from saturated. 
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In India, domestic E-waste is significant in addition to illegal imports. 
Over the last few decades, India has become a major destination for 
E-waste exports from the developed nations. 

Moreover, Indians have been generating rapidly increasing amounts 
of E-waste domestically.  IT and telecom are two fastest growing in-
dustries in the country. India, by 2011, has achieved a PC penetration 
of 95 per 1000 from the 14 per 1000 in 2008. At present, India has 95 
million PCs. One of the most threatening substances is lead, of which 
only 5 percent is recycled in India.

E-Waste Production in India
The Indian electronic waste industry is booming at a very rapid pace. 
It is expected to increase at a rate of 20% annually. With increasing 
per capita income, changing life styles and revolutions in information 
and communication technologies, India is the second largest elec-
tronic waste generator in Asia. A MOEF 2010 report [6] says that Indi-
an electronic waste output has jumped 8 times in the last seven years 
i.e. 8,00,000 tons .The future projection of E-waste in India as per the 
Dept. of Information Technology is shown in Fig. 1. India has majorly 
two types of electronic waste market called organized and unorgan-
ized markets. 90% of the electronic waste generated in the country 
ends up in the unorganized market.

Electronic waste accounts for 70% of the overall toxic wastes which 
are currently found in landfills which is posing toxic chemical contam-
ination in soil and other natural resources. Indian PC industry is grow-
ing at a rate of 25% annually.

Projection of E-waste generation in India. 
Out of the total electronic waste generation in India, only 40% of 
these are taken into the recycling processes and rest 60% remains 
in warehouses due to inefficient and poor collection systems. MAIT 
(Manufacturers Association for Information Technology) study says 
that waste from discarded electronics will rise dramatically in the de-
veloping world within a decade, with computer waste in India alone 
to grow by 500 per cent from 2007 levels by 2020.

E-waste Generation in Major Indian Cities
A study was conducted in Hyderabad and Bangalore to access the 
generation of E-waste in the two cities by Environment Protection 
Training and Research Institute (EPTRI) and sponsored by World 
Health Organization, (WHO), India Country Office, New Delhi. The 
study has been carried out through field work in two cities: Hydera-
bad and Bangalore. The total E-waste generated in Hyderabad, due 
to computers, printers, television and mobile phones usage by 246 
surveyed samples is 36,027.90 kg and in Bangalore by 148 surveyed 
samples is 48,254.55 kg. The annual E-waste generation has been es-
timated for Hyderabad and Bangalore as 3,263.994 and 6,743.87 MT, 
respectively from computers, printers, television and mobile phones. 
The projected E-waste generation restricting to above items from 
house hold sector alone was 95,120 MT in 2009 and expected to 
reach 1,07,886 MT in 2013 in Hyderabad and 1,21,410 MT in 2009 and 
expected to reach 1,30,383 MT in 2013 in Bangalore.

Sixty five cities in India generate more than 60% of the total E-waste 
generated in India. MoEF (2008) [7] stated that ten states generate 
70% of the total E-waste generated in India. Maharashtra ranks first 
followed by Tamil Nadu, Andhra Pradesh, Uttar Pradesh, West Ben-
gal, Delhi, Karnataka, Gujarat, Madhya Pradesh and Punjab in the list 
of E-waste generating states in India (Fig. 2). Among top ten cities 

generating E-waste, Mumbai ranks first followed by Delhi, Bangalore, 
Chennai, Kolkata, Ahmadabad, Hyderabad, Pune, Surat and Nagpur. 
Complementing this, a study conducted by MPCB (2007) [8] states 
that Mumbai and Pune fall under the top ten cities that are gener-
ating maximum quantities and Mumbai alone generates maximum 
among all the cities of India.( Fig. 3).

Statewise contribution to E-waste in India. 

Major E-waste generating cities in India. 
 
Impacts of E-waste on Human Health
The major E-waste problem in developing countries arises from the 
importation of E-waste and electronic goods from developed coun-
tries because it is the older, less ecologically friendly equipment that 
is discarded from these Western countries 80% of all E-waste in devel-
oped countries is being exported [3]. Limited safeguards, legislation, 
policies and enforcement of the safe disposal of imported E-waste 
and electronic goods have led to serious human and environmental 
problems in these countries. For instance, E-waste disposal impacts 
on human health has become a serious issue that has already been 
noted in case studies from China [9-15]. 

Informal processing of electronic waste in developing countries may 
cause serious health and pollution problems, though these countries 
are also most likely to reuse and repair electronics.  E-waste dispos-
als impact human health in two ways which include: (a) food chain 
issues: contamination by toxic substances from disposal and primitive 
recycling processes that result in byproducts entering the food chain 
and thus transferring to humans; and (b) direct impact on workers 
who labor in primitive recycling areas from their occupational expo-
sure to toxic substances.

EFFECT OF E-WASTE CONSTITUENT ON HUMAN HEALTH 
[16]

Sl.  
No. Source of E-waste Constituent Health effects

1

Solder in printed circuit 
boards, glass panels and 
gaskets in computer 
monitors

Lead (Pb)

Damage to central 
and peripheral 
nervous systems,
blood systems and 
kidney damage.
Affects brain 
development of 
children.
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2 Chip resistors and 
semiconductors Cadmium (Cd)

Toxic irreversible 
effects on
human health.
Accumulates in kidney 
and liver.
Causes neural 
damage.
Teratogenic.

3 Relays and switches, 
printed circuit boards Mercury (Hg)

Chronic damage to 
the brain.
Respiratory and skin 
disorders due to 
bioaccumulation in 
fishes

4

Corrosion protection 
of untreated and 
galvanized steel plates, 
hardener for steel 
housings

Hexavalent
chromium 
(Cr)
VI

Asthmatic bronchitis.
DNA damage

5 Cabling and computer 
housing

Plastics
including PVC

Burning produces 
dioxin. It causes 
Reproductive and
developmental 
problems;
Immune system 
damage;
Interfere with 
regulatory
 hormones

6
Plastic housing of 
electronic equipments 
and circuit boards

Brominated 
flame 
retardants 
(BFR)

Disrupts endocrine
system functions

7 Motherboard Beryllium (Be)

Carcinogenic (lung 
cancer)
Inhalation of fumes 
and dust. Causes 
chronic beryllium 
disease or beryllicosis.
Skin diseases such as 
warts.

 
HAZARDOUS SUBSTANCES IN E-WASTE
E-waste consists of a large variety of materials [17], some of which con-
tain a range of toxic sub- stances that can contaminate the environment 
and threaten human health [18]. E-waste disposal methods include land-
fill and incineration, both of which pose considerable contamination risks. 
Landfill leachates can potentially transport toxic substances into ground-
water whilst combustion in an incinerator can emit toxic gases into the 
atmosphere. There are more than 1000 toxic substances [19] associated 
with E-waste, the more commonly reported substances include: toxic 
metals (such as barium (Ba), beryllium (Be), cadmium (Cd), cobalt (Co), 
chromium (Cr), copper (Cu), iron (Fe),lead (Pb), lithium (Li), lanthanum 
(La), mercury (Hg), manganese (Mn), molybdenum (Mo), nickel (Ni), sil-
ver (Ag), hexavalent chromium (Cr(VI)) and persistent organic pollutants 
(POPs) such as dioxin, brominated flame retardants (BFRs), polycyclic aro-
matic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), polybromi-
nated dibenzo-p-dioxins and dibenzofurans (PBDD/Fs), Polychlorinated 
dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) and polyvinyl chloride 
(PVC). 

EFFECT OF E-WASTE ON ENVIRONMENT 
The E-waste may also pollute ground water, soil and air if not dis-
posed properly. The heavy metals like cadmium, lead etc may leach 
from the waste and may pollute the ground water. When E-waste is 
disposed off on the ground the hazardous substances mix with the 
soil and lowers the pH of the soil making the soil acidified. The pres-
ence of metals like cadmium, mercury, lead causes air pollution lead-
ing to severe environmental impacts like global warming, hole in the 
ozone layer. Reusing and recycling the raw materials from end-of- life 
electronics conserve s natural resources and avoids solid waste, air 
and water pollution, as well as greenhouse gas emissions.

The presence of toxic substances in E-waste was recognized only 
within the last 20 years. There is inadequate legislation worldwide 
for effective management of such waste. The rapid growth of E-waste 
and the ineffectiveness of legislation has led to inappropriate man-
agement strategies in both developed and developing countries, 
leading to profound impacts on the environment. Management of 
E-waste by recycling and by disposal to landfills has been shown to 

pose significant risks to the environment [19-22] .

DEALING WITH E-WASTE 
There are basically four ways in which E-waste has been treated till 
date , but none has been found to be fully satisfactory.

Landfilling
It is one of the most widely used methods for disposal of E-waste. In land 
filling, trenches are made on the flat surfaces. Soil is excavated from the 
trenches and waste material is buried in it, which is covered by a thick 
layer of soil (Fig. 4 and 5). Modern techniques like secure landfill are pro-
vided with some facilities like, impervious liner made up of plastic or clay, 
leachate collection basin that collects and transfer the leach ate to waste 
water treatment plant. The degradation processes in landfills are very 
complicated and runs over a wide time span. The environmental risks 
from land filling of E-waste cannot be neglected because the conditions 
in a landfill site are different from a native soil, particularly concerning the 
leaching behavior of metals. Mercury, cadmium and lead are the most 
toxic leachates. Lead has been found to leach from broken lead con-
taining glass, such as the cone glass of cathode ray tubes from TVs and 
monitors. Cadmium also leaches into soil and ground water. In addition, 
it is known that cadmium and mercury are emitted in diffuse form or via 
the landfill gas combustion plant. Landfills are also prone to uncontrolled 
fires, which can release toxic fumes. Therefore, landfilling does not appear 
to be an environmentally sound treatment method for substances, which 
are volatile and not biologically degradable (Cd, Hg,), persistent (Poly 
Chlorinated Biphenyls) or with unknown behaviour in a landfill site (bro-
minated flame retardants).

Irrespective of the current global move towards zero wastes, the 
number of landfills has been increasing in both developed and de-
veloping countries. While the owners of modern landfills argue that 
recently constructed landfills are capable of safely isolating from the 
environment the pollutants found in electronics [23], the presence of 
thousands of old landfills with no barrier and containing a mixture of 
putrescibles and E-wastes is of much concern. There is sufficient evi-
dence now to demonstrate that landfills accepting electronic devices 
or old landfills containing E-wastes will cause groundwater contami-
nation [24,25]. Pollutants have the potential to migrate through soils 
and groundwater within and around landfill sites [26]. Organic and 
putrescible material in landfills decomposes and percolates through 
soil as landfill leachate. Leachates can contain high concentrations of 
dissolved and suspended organic sub- stances, inorganic compounds 
and heavy metals. However, the concentrations of toxic substanc-
es from leachate depend on the waste characteristics and stages of 
waste decomposition in a particular landfill [27]. 

Incineration
It is a controlled and complete combustion process, in which the 
waste material is burned in specially designed incinerators (fig. 6) at a 
high temperature (900-1000 oC). Advantage of incineration of E-waste 
is the reduction of waste volume and the utilization of the energy 
content of combustible materials. Some plants remove iron from the 
slag for recycling. By incineration some environmentally hazardous 
organic substances are converted into less hazardous compounds. 
Disadvantage of incineration are the emission to air of substances 
escaping flue gas cleaning and the large amount of residues from 
gas cleaning and combustion. E-waste incineration plants contribute 
significantly to the annual emissions of cadmium and mercury. In ad-
dition, heavy metals not emitted into the atmosphere are transferred 
to slag and exhaust gas residues and can reenter the environment on 
disposal. Therefore, E-waste incineration will increase these emissions, 
if no reduction measures like removal of heavy metals are taken.

E-waste transportation.
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Landfilling with E-waste.
 
Reuse of E-waste
It constitutes direct second-hand use or use after slight modifications 
to the original functioning equipment. It is commonly used for elec-
tronic equipments like computers, cell phones etc. Inkjet cartridge 
is also used after refilling. This method also reduces the volume of 
E-waste generation. We can use above mentioned methods for treat-
ment and disposal of E-waste. The better option is to avoid its gener-
ation. To achieve this, buy back of old electronic equipments shall be 
made mandatory. Large companies should purchase the used equip-
ments back from the customers and ensure proper treatment and 
disposal of E-waste by authorized processes. This can considerably 
reduce the volume of E-waste generation.

Incineration of E-waste.
 
Recycling
Monitors and Cathode Ray Tubes (CRTs), keyboards, laptops, modems, 
telephone boards, hard drives, floppy drives, compact disks, mobiles, 
fax machines, printers, CPUs, memory chips, connecting wires & ca-
bles can be recycled. Recycling involves dismantling i.e. removal of 
different parts of E-waste containing dangerous substances like PCB, 
Hg, separation of plastic, removal of CRT, segregation of ferrous and 
non-ferrous metals and printed circuit boards. Recyclers use strong 
acids to remove precious metals such as copper, lead, gold. The val-
ue of the elements obtained from recycling could be much higher if 
appropriate technologies are used. The recyclers working in poor-
ly– ventilated enclosed areas without mask and technical expertise 
results in exposure to dangerous and slow poisoning chemicals. The 
existing dumping grounds in India are full and overflowing beyond 
capacity and it is difficult to get new dumping sites due to scarcity 
of land. Therefore recycling is the best possible option for the man-
agement of E-waste (fig.7). E-waste  disposal methods include land-
fill and incineration, both of which pose considerable contamination 
risks. Landfill leachates can potentially transport toxic substances into 
groundwater whilst combustion in an incinerator can emit toxic gases 
into the atmosphere. Recycling of E-waste can also distribute hazard-
ous substances into the environment and may affect human health.

Vast quantities of E-waste are now being moved around the world for re-
cycling in developing countries using manual processes in backyards of 
residential properties, resulting in significant contamination of soil, water 
and air in these countries. Such practices have also resulted in the poison-
ing of many local people engaged with the recycling process.

Recycling of E-waste.
RULES AND REGULATIONS
The rules are applied to every producer, dealer, collection centre, re-
furbisher, dismantler, recycler, auctioneer, consumer or bulk consum-
er involved in the manufacture, sale, and purchase and processing 
of electrical and electronic equipment or components. According to 
the rules, the producers of electrical and electronic equipments in-
cluding large and small household appliances, computers, toys, lei-
sure and sports equipments, and medical devices shall be liable for 
collecting any E-waste generated during manufacture and will have 
to channelize the same for recycling or disposal. They will set up col-
lection centers for E-waste generated from the ‘end of life’ products in 
line with the principle of the ‘Extended Producer Responsibility’ and 
ensure that such E-waste is channelized to a registered refurbisher 
or dismantler or recycler. They have to ensure that all electrical and 
electronic equipments are provided with a unique serial number or 
individual identification code for product tracking in the E-waste 
management system. They shall also finance and organize a system to 
meet the costs involved in the environmentally sound management 
of E-waste generated from the ‘end-of life’ of its own products and 
‘historical waste’ available on the date from which the rules come into 
force. The producers will also have to provide contact details of deal-
ers and authorized collection centers to consumers so as to facilitate 
return of E-waste.

The Rules also clearly stated the responsibilities of the consumers and 
bulk consumers. They have to ensure that E-waste is deposited with 
the dealers or authorized collection centers. They may also avail the 
pickup or take back services provided by the producers. As per these 
rules, any person operating a collection center, individually or collec-
tively, is required to obtain authorization from the SPCB or PCC con-
cerned. To ensure E-waste management in an environmentally sound 
manner, they have to make certain that the storage system is secure 
and that the transportation to the producer, refurbisher or to the reg-
istered recycler is safe.

Conclusions
E-waste is a serious problem at both local and global scales. E-waste 
problems appeared initially in developed countries and now extend 
widely to other countries around the world. The volume of E-waste 
is growing fast because  of Rapid technology change, low initial cost, 
increased purchase power, high obsolescence rate have resulted 
in a fast growing problem of E waste.  As about 90% of the E-waste 
generated in India is being consumed by the informal sector. Bring-
ing E waste in regulatory regime alone will not solve the problem of 
E-waste. Educating people about how to recycle, reuse, and dispose 
electronics at all levels will teach them and their communities how to 
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behave more responsibly towards the environment.

Individual consumer should promote effective E-waste management 
by mitigating the role of scrap yard. Government should also take 
stringent actions to enforce the “E-waste (Management and Handling) 
Rules, 2010”. Poor quality electronic gadgets which do not last long 
like Chinese gadgets should not be allowed in the market.

The key to success in terms of E-waste management is to develop 
eco-design devices, properly collect E-waste, recover and recycle 
material by safe methods, dispose of E-waste by suitable techniques, 
forbid the transfer of used electronic devices to developing countries, 
and raise awareness of the impact  of E-waste.
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Statement of problem: Restoration of esthetics is an important factor to consider in the fabrication of removable 
partial denture. RPD clasps made from metal cause esthetic problems. Acetal resins have been used as clasp material to 
improve esthetics. However, there are few FEA studies on acetal resin. 

Purpose: The purpose of this FEA analysis was to compare stresses induced by acetal resin and cobalt chrome clasp. 

Material and methods: Stress distribution induced in cast circumferential clasp was evaluated using three dimensional finite element experimental 
models for acetal and cobalt chromium clasps. Average load of 25 N were applied and stress distribution was evaluated  

Result: FEA analysis showed the stresses induced by acetal resin clasp and Co-Cr clasp were similar on abutment teeth and bone, however within 
the clasp acetal resin generated less stress than Co-Cr clasp when downward forces and upward force of displacement were applied.

Conclusion: Within the limitations of the study, FEA analysis of cast circumferential clasp with acetal resin and cobalt chrome had induced similar 
stresses.

ABSTRACT

KEYWORDS : FEA Analysis, Circumferential clasp, acetal resin clasp, Chrome cobalt clasp, 
removable partial denture, Stress distribution

Introduction
Patient demands a removable partial denture (RPD) for health, anatom-
ic, psychological, or financial reasons. Clasp-retained removable partial 
dentures (RPDs), for reasons of cost and time of fabrication, continue 
to be widely used for patients needing partial tooth replacement

1. 

Restoration of esthetics is an important factor to consider in the fabri-
cation of a removable partial denture (RPD).

2
 several types of polymers 

and metal alloys have been used in RPD construction. Frequently, RPD 
clasps are made from the same alloy as the metal framework. The most 
common alloys used for clasps are cobalt-chromium (Co-Cr) alloy gold 
and titanium alloys, although these may be unesthetic. 

3
 

Methods to overcome this esthetic dilemma include the painting of 
clasps with tooth colored resin4 use of lingually positioned clasps 5, 6 en-
gagement of mesial rather than distal undercuts,7 and use of gingival 
approaching clasps8. Unless clasps can be avoided by using precision at-
tachments, While RPDs with precision attachments may be esthetically 
satisfying, however, they are expensive and more difficult to fabricate 9, 10.

Polyoxymethylene (POM) also known as acetal resin has been used 
as an alternative tooth-colored denture base and denture clasps ma-
terial since 1986 and was promoted primarily for superior esthetic. 
Because of its compatibility, it is consider as RPD framework for pa-
tient with allergic reaction to co-chromium alloy.9 It is reported that 
acetal resin have a sufficiently high resilience and modulus of elas-
ticity to allow its use in the retentive clasps, connectors, and support 
elements for RPDs11. A clasp arm design producing less stress is im-

portant for predictable long-term use of an RPD. Three factors which 
are clasp material, clasp form, and the amount of undercut affect the 
design of a clasp arm12.  Metals and metal alloys undergo permanent 
deformation and fatigue when exposed to repeated stress13. Although  
extensive work has been performed to determine the properties of a 
variety of materials used for RPD clasps14,  little is known about how 
acetal resin functions in this application. Hence, the present study aim 
to investigate FEA analysis and compare stress induced by circumfer-
ential clasp with two different materials.

Materials and Methods
Finite element analysis were conducted to evaluate the stress gener-
ated in experimental circumferential clasp. A graphic preprocesser of 
a finite element analysis program (ANCYS software12.1) was used 
to construct three dimensional finite element models of circumferen-
tial clasps With acetal resin and cobalt chrome for mandibular RPD.

Fig 1: Geometric model of mandibular partial denture 
with circumferential clasp
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For comparative analysis circumferential clasps were placed on 1st pre-
molar, Geometrical models of these direct retainers were created using 
manual 3-D measurements. The geometric models (surface and line 
data) were then imported into Hypermesh software 9.0 for mesh-
ing. Assembled finite element model of the cast partial framework, and 
mandible is then imported into for analysis. The material properties 
(young’s modulus and Poisson’s ratio) of the following were entered in 
the pre – processing stage (Table 1). A load of 222 Newton of down-
ward force was applied to the removable partial denture with  acetal 
resin 2mm and cobalt chromium circumferential clasp 1.2 mm  and 
3.318 N upward force for displacement for acetal resin and 14.504N for 
cobalt chromium was applied  and stresses were evaluated.

Results
The generated Von-Mises equivalent stresses were calculated numer-
ically. Results were displayed as colored stress to identify the regions 
of different stress concentration. 

Fig 2: The stress distribution on 2 mm acetal resin clasp 
when downward force was applied.

Fig 3: The stress distribution on 1.2 mm cobalt chrome 
clasp when downward force was applied.

Fig2 and Fig3 display the Von-Mises equivalent stresses for acetal and co-
balt chromium circumferential clasps when downward force was applied. 
Different shades of colour (red, yellow, and green, blue) indicate stress, 
with dark red showing the maximum stress and dark blue showing an 
absence of stress and in between shades are the variation of stresses from 
minimum to maximum. The stress concentration was reported in MPa. 
The stresses concentration within the acetal resin clasp was 5.243 and 
with cobalt chrome clasp was 16.02 when the downward force was ap-
plied. This shows that the stress within the clasp with cobalt chrome was 
more as compared to acetal resin. Fig4 and Fig5 display the Von-Mises 
equivalent stresses for acetal and cobalt chromium circumferential clasps 
when upward force for displacement  was applied.

Fig 4: The stress distribution on 2 mm acetal resin clasp 
when upward force was applied. 

Fig 5: The stress distribution on 1.2 mm cobalt chrome 
clasp when upward force was applied. 

The stresses concentration within the acetal resin clasp was 5.102 
and with cobalt chrome clasp was 9.958 when the upward force for 
displacement was applied. This shows that the stress within the clasp 
with cobalt chrome was more as compared to acetal resin. The stress 
concentration on teeth and bone for both upward and downward 
forces were almost similar with acetal resin 2mm and cobalt chromi-
um 1.2 mm. circumferential clasp 

Discussion:
Occlusal loads exerted on a removable partial denture (RPD) are 
transmitted to abutment teeth and oral mucosa through occlusal 
rests, retainers, connectors and the denture base. RPDs are not rig-
idly fixed, they are subject to movements in response to functional 
loads.15,16 These functional movements induce stresses and displace-
ments in the metal framework of the denture. Direct retainers are de-
signed and used to control these possible movements.17 The choice of 
retention elements and their individual design require biomechanical 
considerations.18-20. 

Retentive clasp arms must be capable of flexing and returning to their 
original form and should retain an RPD satisfactorily. The tooth should 
not be unduly stressed or permanently distorted during service and 
should provide esthetic results.21

It is reported that acetal resin have a sufficiently high resilience and 
modulus of elasticity to allow its use in the manufacture of retentive 
clasps, connectors, and support elements for RPDs. Retention clasps 
can be excellent with retainer that lock the remaining dentition, how-
ever they may subject abutment teeth to excessive stresses & prema-
ture tooth loss .Some clinicians aimed to reduce the weight of the 
prosthesis to minimize the damage to the abutment teeth, splinting 
some or all the abutment teeth to dissipate the forces.8,9 Arda and Ari-
kan, simulated a 36-month clinical use of RPD clasps made of acetal 
resin and assessed their retentive force and deformation by compar-
ison with similar clasps cast of Co-Cr. The result showed no deforma-
tion for the acetal resin clasp, unlike the Co-Cr clasp which presented 
an increase in the distance between the tips. However, the acetal res-
in clasps require less force for insertion and removal than Co-Cr clasps 
even after the simulated period22. 

Acetal resin has a relatively high proportional limit with little viscous 
flow, enabling it to behave elastically over a large enough range to 
be used as a material for clasp fabrication23. The advantages of using 
FEA analysis in removable prosthodontics are the exact and reliable 
manipulation process and relatively short analysis time24. In our study 
FEA analysis showed the stresses induced by acetal resin clasp and 
Co-Cr clasp were similar on abutment teeth and bone, however with-
in the clasp acetal resin generated less stress than Co-Cr clasp when 
downward forces and upward force of displacement were applied. 
Hence, acetal resin offers the strength of metal, flexibility and com-
fort of plastic, they make a ideal material for the fabrication of dental 
prosthesis particularly clasp. 
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Conclusion:
Within the limitations of the study the FEA stress analysis showed 
that, stresses induce by acetal resin and cobalt chromium clasp mate-
rial were similar.  Further research on the clinical efficacy of acetal res-
in clasp is needed to determine whether these materials are suitable 
alternative for RPD clasps.

Sl. 
No Component Material Young’s modulus Poisson’s 

Ratio 

1 Partial denture Acrylic 2.4 GPa 0.3

2 Metal strip Co-Cr 224 GPa 0.3

3 Clasp Acetal 2.7 GPa 0.2

Co-Cr 224 GPa 0.3

4 Cortical Bone Cortical 
bone 1.0E4 MPa 0.3

5 Teeth Dentin 1.86E4 MPa 0.31

 
Figure legends:

 



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 54 

Volume-4, Issue-9, Sept-2015 • ISSN No 2277 - 8160

Research Paper Commerce Economics

Global Oil Market : Macro Economic Scenario

M.Anandan Research Scholar, Department of Economics, The Gandhigram Rural 
Institute-Deemed University, Gandhigram-624 302, Tamil Nadu.

S. Ramaswamy Professor, Department of Economics, The Gandhigram Rural Institute-
Deemed University, Gandhigram-624 302, Tamil Nadu

Energy is an essential commodity for most human activities, directly (as fuel) or indirectly (to provide power, light, 
mobility). In traditional societies, populations rely on their own physical strength for labour, then on the power of 
domesticated animals, such as horses and oxen, then on water and wind, steam engines, hydrocarbons (coal, crude oil, 

natural gas etc) and finally – electricity (nuclear fusion and fission). Energy when combined with technology, multiplies human needs (e.g. motor 
fuel for cars, electricity for household appliances), and thereby playing a crucial role in pre- post-industrial and very recently IT era. For other 
essential needs such as space heating and cooking, the transition has been from local biomass (e.g. firewood, agriculture waste) to industrialized 
fuels (e.g. LPG, natural gas) and also electricity (Stern, 2011). Petroleum has become an important input in nearly every form of production function 
and process carried out in different economic sectors. Farming, mining, agriculture, industry, service sectors and manufacturing activities of all 
kinds have relied on petroleum and it’s by products. The prices of outputs in all economic sectors, including health and wealth of many economies 
have depended heavily on the price of petroleum products. India has heavily relied on oil which has been playing major role in the past, present, 
and future for its social and economic progress. In the recent years in India, oil price has been fluctuating (increasing or decreasing) and these 
key issues are not constant, because they are determined by some other relative factors like demand, supply, economic growth and political 
situations in oil producing countries (Anandan and Ramaswamy, 2014). Energy demand or consumption has also been increasing day by day 
and it reached the highest rate in all over the world. In economics, the prices of any product are primarily a function of demand, supply and other 
economic variables. In the past decade, oil prices were on a southward drive due to the rolling demand for oil particularly in China, India and 
other recently emerging and growing economies of the world. It is noticed that China (Second) and India (Fourth) are the largest consumer of 
oil in the world. Recently, in the Global oil market, the energy demand particularly, oil demand has been growing day by day, and supply was 
either artificially kept low by OPEC or the market condition was disrupted due to conflict in key oil producing countries like Iraq and other OPEC 
federations. The gap between demand (consumption) and supply (production) resulted in high oil price upwards and it reached more than $110/
barrel (Sandeep Nayak, 2015). High oil price mostly encouraged and resulted with an enhanced oil exploration activities and countries like the 
US and Canada successfully drilled to extract oil from shale formations. Thus “shale oil revolution” is the subject matter of discussion in the global 
oil market. Now day’s crude is still sliding and its price is yet to stabilize largely contributed by the deleveraging of financial positions in crude, 
which is exaggerating the fall in crude oil price. It is difficult to predict where exactly the crude price will bottom. Oil at $50/ barrel is probably 
very close to the bottom but short term movements on a fear-led deleveraging cycle are difficult to understand (The Economic Times, 2015). 
This paper attempts to look at the crude oil price trends witnessed in the recent years along with the high level of volatility associated with it. 
The relationship between crude oil prices and market fundamentals, factors influencing world oil market and demand supply gap to look at 
alternative opportunities, policies and strategies has been analyzed and elaborated in this paper.

ABSTRACT

KEYWORDS : Crude Oil, Price, Macro Scenario and Oil Market

Introduction
Energy is one of the major inputs for the economic development of 
any country. In the case of the developing countries, the energy sec-
tor assumes a critical importance in view of the day to day increasing 
energy needs which require huge investments to meet them. Energy 
can be classified into several types based on the following criteria: 
Primary and Secondary energy; Commercial and Non commercial en-
ergy; Renewable and Non-Renewable energy. The demand for com-
mercial and non renewable energy like crude oil started to accelerate 
with the invention of the internal combustion engine in the late 21st 
century and thus it becomes one of the most important commercially 
traded and vulnerable commodities worldwide. Modern civilization 
heavily depends on crude oil and it’s by products. Oil is a most pre-
cious usable and important source of energy in the world. The human 
consume commodities and pay the price. Of these commodities, the 
oil is the one of much use all over the world and particularly in the 
developed-industrialized countries. The industrialized nations have 
completely taken for granted an uninterruptable supply of cheap 
hydrocarbon (Ibrahim Sami Nashawi, 2010). The vehicles, bikes, 
buses, trains, ships, planes, jets, factories, industries, manufacturing 
units and other economic, social, commercial, domestic and agricul-
tural sectors have started consuming and using huge quantity oil for 
their development without considering the future consequences. As a 
result, economic development and economic growth has been taken 
place all around the world at the oil usage development of nations. 
The needs and consumption of oil has been increasing day by day 
and its demand has been increasing at highest rate in all over the 
world. At the sometime, oil prices have been showing exceptional 
instability during last 5 years. This kind of volatility was not even no-

ticed and witnessed during the period of oil shocks (1973 and 1979). 
In fact, during the 1967 oil embargo in Arab, price of oil fell from $40/
bbl to $15/bbl and thus a variance of $25/bbl. Likewise, after five dec-
ades due to different incidents, the oil price came down from about 
$36/bbl (1980) to $15/bbl (1986 and 1988), $13/bbl (1998) $111.67/
bbl (2013) and now $55/bbl (April, 2015). These changes were not 
drastic owing to the fact that huge Geo-political incidents had taken 
place in different time periods. Thus oil price fluctuations heavily af-
fected consumers, producers and the overall investments in different 
sectors. It has been noticed that presently the price of oil does not 
seem to be amplified by traditional demand and supply relation-
ships, but by dynamics of interlinked financial markets and changing 
Geo-political landscape (Syed Kaiser Mukhtar, 2011). Based on 
the discussion narrated above, this paper aims to analyze the oil pro-
duction, consumption and price trends witnessed in different years 
along with the high level of volatility associated with it. The relation-
ship between oil price and market fundamentals has been examined. 
The overall impact of rapidly changing oil price on world with respect 
to its inflation rate, external balances and overall growth has also 
been provided with authenticity of data support and data evidences. 
The empirical data from 1965-66 are used and projected upto 2034-
35 in order to establish the driving forces behind the oil demand, sup-
ply and price. The outcome of this paper is purely based on the macro 
level secondary data available in the well established institute of in-
ternational importance like IEA, OPEC, BP Statistics, WEO etc. 

Energy and Economic Development
Energy is a highly critical commodity and basically a natural resource 
without which the existence of human being is highly questiona-
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ble. It functions as a factor of production, as a process feed stock, as 
a consumer good and as a producer good. The availability of energy 
determines the shape of the life style of individuals and that of the 
economy. The evidences all over the world show that there is a pos-
itive association between per capita income and per capita energy 
consumption. Economic development and growth are needed for any 
economies, for which, and energy serves as an essential input. How-
ever, the relationship between economic growth and increased ener-
gy demand is always a straight linear. The per capita consumption of 
energy in India is one of the lowest in the world. India consumed 613 
kgoe in 2011 compared to other countries. For example 7032 kgoe by 
US, 2029 kgoe by China, 5680 kgoe by Norway, 17418 kgoe by Qa-
tar, and 10408 kgoe by Kuwait. Macro picture of global energy con-
sumption shows that there has been a continuous and tremendous 
increase in energy use in different parts of world, particularly OECD 
countries, China and India.  There are caused by several factors such 
as industrialization, urbanization and population explosion, coupled 
with expansions of automobile industry and mechanization of major 
activities in all production economic sectors. For all expansions in the 
economic sectors require huge quantity of energy, particularly oil. 
Thus the demand for oil has been continuously growing.    

Global Oil Market: Consumption (Demand) and Produc-
tion (Supply) 
The demand for oil has always been a derived demand. Oil is not used 
for direct consumption. It is mainly used as a fuel for transportation, 
aviation, synthetic fibres and electricity. So the demand for oil is very 
large in strong as well as weak economies, due to increase in purchas-
ing power caused by enhanced of global GDP. Let another significant 
contribution to global oil demand is from developing economies like 
China and India, caused by two important factors such as heavy in-
dustrial development on the one hand and on the other population 
explosion. The following section, global oil production, consumption 
and growth rates (annual and decadal) is explained in details.    

Table 1
Global Oil Production and Consumption
(Million tonnes)

Year

World World Excess
Annual 
Growth
Rate in (%)

Decade 
Growth
Rate in (%)

Pro Con Pro Con Pro Con Pro Con

1965-66 1567.9 1512.8 55.1 **** **** **** **** ****

1974-75 2879.4 2727.4 152.0 **** 0.3 -1.5 9.29 8.92

1984-85 2818.7 2817.8 3.9 **** 2.0 2.2 0.32 0.48

1994-95 3244.0 3239.5 4.5 **** 1.5 2.0 1.77 1.67

2004-05 3879.3 3856.6 22.7 **** 4.7 4.2 2.00 1.95

2014-15 4187.7 4230.8 **** 43.1 1.0 1.1 0.76 0.93

2024-25 4603.6 4675.6 **** 72.0 0.9 0.6 0.98 1.04

2034-35 5019.5 5120.4 **** 100.9 0.8 0.6 0.89 0.94

 
Source: Complied and converted from BP statistics 2014 
and 2015; 
 
Note: Pro- Production; and Con- Consumption; Differences between 
these world consumption and world production are accounted for by 
stock changes, consumption of non-petroleum additives. Data from 
2015-16 to 2034-35 projected on a based on application of Time se-
ries analysis 

Figure 1 
World Oil Production and Consumption: From 1965-66 
to 2014-15

Source: Complied and Converted from BP Statistics 2013 
and 2014 and also derived from Table.1
 
Oil Production: The Table 1.0 and Figure 1.0 explain the world oil 
production from 1965-66 to 2034-35. It clearly elucidates that the 
world oil production is  4187.7 Mt in 2014-15; whereas, it was 1567.9 
Mt in 1965-66.  Over the past five decades average world oil produc-
tion is 3127.2 Mt. The average annual growth rate constitutes 1.0 per 
cent in 2014-15 and it was 8.6 per cent in 1966-67. It is noticed that 
the annual growth rate of world oil production has been fluctuating 
over the past five decades. The different oil shocks occurred in differ-
ent periods casused and resulted with incrased crude oil production 
growth rate. For instance, crude oil production and averge annual 
grwoth rate was (2358 Mt) 10.0 per cent, (3091.9 Mt) -4.5 per cent, 
(3175.4 Mt) 2.1 per cent, (3618.2 Mt) 3.8 per cent and (3945.4 Mt) 2.0 
per cent in 1970-71, 1980-81, 1990-91, 2000-01 and 2010-11 respec-
tively. Statistically specking High positive correlation (R2 is 0.887) was 
found in and shown in the figure-1. It is also observed from table-1 
that oil production have a positive impact during the past five dec-
ades except for 1880-81; but average annual growth rate during the 
past five decades reduced to 0.76 per cent in 2000s (2005-06 to 2014-
15) and it was 9.29 per cent in 1960s (1965-66 to 1974-75); 0.32 per 
cent in 1970s (1975-76 to 1984-85); 1.77 per cent in 1980s (1985-86 to 
1994-95); and 2.00 per cent in 1990s (1995-96 to 2004-05). The data 
on world oil production clearly stated that instability on the produc-
tion of oil due to several macro economic events took place during 
these periods. The demand for crude oil mainly depends upon the 
changing differnent secotrs in world economic scenario. For instance 
various down turns like the Great Depression (1929-33), East Asian 
Crisis (1997) and the recent Financial Meltdown (2008) have lead to 
considerable fall in oil prices. Recent financial crisis and subsequent 
global downturn lead to fall of prices from a peak of $147/bbl in June 
2008 to less than $50/bbl by December 2008. The global demand has 
registered a negative annual growth rate for past few years but over-
all crude oil production has been incraseing lead the reasons being 
for some devloped and developing countries have indentified new oil 
exploration areas.

Oil Consumption: Table 1 and Figure 1 also show the actual total 
world oil consumption from 1965-66 to projected oil consumption 
2034-35. In general the oil consumption trend has been increased 
during these periods. The major factors for growing oil consumption 
was due to the growing world economy coupled with population ex-
plosion, an increasing need for oil in transport sector, and petrochem-
ical industry, growing heavy industrial sector, as well as increased in 
number of households and expansion of commercial sectors in de-
veloped and developing countries. Further, it is understood from the 
table that World oil consumption in 2014-15 is 4230.8 Mt; whereas, it 
was 1512.8 Mt in 1965-66. From this analysis, one can conclude that 
on an average the world oil consumption is 3096.5 Mt during the 
study period. The world crude oil boom has lifted the levels oil con-
sumption above 3096.5 Mt world output in 1960’s to 2010’s. The an-
nual growth rates world oil consumption decreased by 1.1 per cent in 
2014-15 and it was 8.8 per cent in 1966-67. During oil shocks of differ-
ent periods, the growth rate of crude oil consumption decreased to 
(2260.3 Mt) 8.6 per cent, (2979.0 Mt) -3.8 per cent, (3158.1 Mt) 1.8 per 
cent, (3571.8 Mt) 1.3 per cent and (4031.9 Mt) 3.1 per cent in 1970-
71, 1980-81, 1990-91, 2000-01 and 2010-11 respectively. The aver-
age consumption of oil in the world was 2101.35 Mt during 1960s to 
2010s. These high positive correlation was found in (R2 is 0.917) figure 
1. Further, the table revealed a fact that from 1965-66 to 1973-74 oil 
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consumption has increased very fast and thus having higher growth 
rates of above 5.0 to 6.0 per cent. But after the oil embargo ie in 1973-
74, the oil consumption has increased up to 1979-80. At the same 
time, due to increased world oil consumption, the OPEC countries 
took a decision to reduce their oil production. As a result, the oil price 
again has gone up in 1979-80. Due to rise in price, major oil consum-
ing countries like USA and Japan have reduced their consumption 
which in turn reduced the overall world oil consumption, from 1979-
80 to 1985-86. Thus negative growth rates in world oil consumption 
was reflected and noticed. However, the world oil consumption has 
produced a positive impact during the past five decades but, at the 
same time annual and decade growth rates show a decreasing trends; 
that is 0.93 per cent between 2005-06 and 2015-16 it was 8.92 per 
cent between 1965-66 and 1974-75; 0.48 per cent between 1975-76 
and 1984-85; 1.67 per cent between 1985-86 and 1994-95; and 1.95 
per cent in 1995-96 between 2004-05. But in need it years global oil 
consumption has been increasing day by day, which are caused by 
many economic and social factors.  

Factors determine the Global Oil Demand and Supply 
Oil is one of the important strategic commodity which guarantees the 
development of modern industry and economy. It is also an impor-
tant resource, which is scrambled by each interest group in the global 
oil market. Oil price fluctuation is always regarded as the barometer in 
changing worldwide economy and each change in oil price would be 
the hot issues which are and discussed generally in political and eco-
nomic circle in every country (Lingyu Yan, 2012). The Long-term 
growth in demand for petroleum (oil) products depends upon a num-
ber of factors such as economic growth (GDP), elasticity of demand 
for petroleum (oil) products with respect to GDP growth, relative price 
levels of substitute products particularly LNG/CNG, saturation of LPG 
demand, and the impact of energy conservation measures. The de-
mand for petrol and diesel is dependent on the growth of road infra-
structure, the price of oil, the future efficiency of vehicles, the growth 
of alternate modes of transport and the emergence of substitutes 
like bio-fuels and/or technologies such as hybrids. Naphtha demand 
is dependent on the growth plans for fertilizer and petro-chemicals 
and its price relative to the price and availability of natural gas. In this 
paper, the authors hand systematically reviewed the historical path 
of international oil price fluctuation, analyzed comprehensively all 
factors, which effect the oil production, consumption and price fluc-
tuation and finally proposed the countermeasures and suggested to 
respond the international oil price fluctuation. Through the indepth 
analysis, the researchers have identified the various factors influ-
encing the price of oil. Such factors are oil demand and oil intensity. 
Global oil demand are subject to many factors such as growth factors 
uncertainty in supply and demand for oil, changes in macroeconomic 
and geo-political situations, population growth, urbanization, grow-
ing costs of exploration and production, Chnages OPEC policy, Dollar 
depreciation, taxes subsidies, the dynamics of the US dollar exchange 
rate and conditions of the global financial markets, including the 
cynical demand, prices of substitutes, changes in climate and market 
speculation.

Trends in Crude Oil Prices 
A review of the trends in oil prices shows that oil displays quite wide 
price swings when markets suffer from scarcity or oversupply. From 
1948 to 1970, oil prices remained more or less stable at around $3 
per barrel. In the history of oil market, formation of OPEC under car-
tel mode in 1960 by joining some oil surplus economies such as Iraq, 
Iran, Saudi Arabia, Kuwait and Venezuela is notable one in the context 
of oil prices. If we look at various periods it is quite clear that political 
or economic factors have played a significant effect on the pricing de-
cisions of oil. In this context, one should know what is cartel. A cartel 
is an agreement among the competing firms and OPEC in a formal 
organization of oil producers that agree to coordinate oil prices, mar-
keting and production of oil (Sana Samreen, 2014). Further, crude 
oil prices is also influenced by the consumer behaviour, coupled with 
different factors such as the pre-tax price of gasoline (or any other 
refined oil product); its raw material namely crude oil, transportation 
of crude oil from oil field to refinery, processing raw materials into 
refined products, transportation from the refinery to the consuming 
market, storage and distribution between the market distribution 
center and the retail outlet or consumer and market conditions at 
each stage in the local market. It is further noted that the produc-
tion of oil is almost constant through control of OPEC countries and 

oil prices are fixed on the basis of order in international market. When 
the demand is more and supply is less, the bidder will be forced to 
pay more. This is called strong market. When the demand is less sup-
ply is more, the bidder will be interested in paying less. This is called 
weak market. Therefore both strong and weak markets prevail de-
pending upon the nature of demand and supply conditions. Bidders 
need not always compete. Depending upon their stock position, they 
may wait for the price to come down to their desired level.

Table 2
World Crude Oil Prices during 1965-66 to 2014-15 and 
Projected Up to 2034-35
(US dollars per barrel)

Year World Annual 
Growth Rate

Decade 
Growth 
rate

1965-66 1.80 - -

1974-75 11.58 251.98 60.37

1984-85 28.78 -2.61 16.62

1994-95 15.82 -6.78 -4.73

2004-05 38.27 32.74 13.87

2014-15 95.87 4.45 8.42

2024-25 136.78 3.08 4.09

2034-35 177.70 2.35 2.90
Source: Complied and converted from BP statistics 2014 
and 2015;
 
Figure 2 
World Crude Oil Prices during 1965-66 to 2013-14

Source: Complied and Converted from BP Statistics 2013 
and 2014 and From Table No.2
 
The Table 2 and Figure 2 clearly show that the crude oil price was 
$91.78/bbl in 2013-14 and enhanced to $95.87/bbl in 2014-15; 
whereas in 1965-66, the crude oil price was only $1.8/bbl. The world 
oil prices have reached a maximum level of $111.67/bbl in 2013-
14 and it drastically declined to $56/bbl in December 2014. During 
oil shock/crises period the annual average growth rate of price was 
Increased to ($2.24/bbl) 24.4 per cent, ($36.83/bbl) 16.5 per cent, 
($23.73/bbl) 30.1 per cent, ($28.5/bbl) 58.6 per cent and ($79.5/bbl) 
28.91 per cent in 1970-71, 1980-81, 1990-91, 2000-01 and 2010-11 
respectively. The projected world crude oil price will increase from 
$99.96 in 2015-16 to $177.70 in 2034-35. Crude oil prices now come 
down to 31.0 per cent to below $79/bbl after peaking to $115.15/
bbl on June 19, 2014 (Lalatendu Mishra, 2014); and recently crude oil 
prices declined to $60/bbl.  

Moderate positive correlation was found (R2 is 0.622) between the 
prices and the years (Figure 2). During 1973 to 1975 a lot of geopo-
litical factors were involved in during dealing the oil price. Before oil 
embargo period, that means after post World War II, crude oil prices 
ranged between $2.5/bbl to $3.0/bbl from 1948 to end of the 1960. 
From 1958 to 1973, oil prices were stable at about $3.00 per barrel. 
Table 2 shows that world oil prices in 1965-66 to 2014-15. After oil 
crisis in 1973-74, the world oil price increased from ($3.29) 32.66 per 
cent in 1973 to ($11.58) 252.0 per cent in 1974. From 1974 to 1978 
oil prices increased at moderate pace from $12/bbl to $14/bbl. Dur-
ing this period, oil consumption has increased and OPEC had played 
as Cartel role in world oil market. In 1979 the world oil demand in-
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creased very fast and at that time a war between Iraq and Iran was 
heed which affected the world oil prices. In 1980-81 the world oil 
prices was $36.8 per barrel. The growth rate oil price change between 
35.0 to 70.0 per cent in 1979 and 1981. The basic reason for increases 
in oil price during the period from 1979 to 1985 was due to OPEC’s 
initiatives in reduction of production quotas. But at the same time 
the consumption of oil has increased and obviously prices has also 
raised. From 1982 to 1988 the oil price has decreased except in 1987. 
The oil price growth is -47.6 per cent during 1986. In 1986 OPEC price 
accord set to target $18/bbl was breaking down by January 1987. 
The oil price were increased from 1987 to 1990, the price of oil spiked 
with uncertainty associated with Iraq invasion Kuwait and ensuring 
Gulf War. As a result of oil prices declined steady until 1994. In 1995 
the price cycled turned up due to strong economy in US and boom-
ing economy in Asia. But in 1998-99 due to low oil consumption and 
more oil production, the world oil price has a negative growth rate 
around -33.3 per cent; in 1998 the world oil price was around $12.7/
bbl. By mid 2000, after several months oil prices excess of $30/bbl; af-
ter 2010 crude oil increases very faster rate above $110/bbl and now 
above $56/bbl. Major Reasons for crude oil increases are; US financial 
crisis (2008) and recent Iraq war (2014). 

Recent Trends in Crude Oil Price fluctuations 2010-2015: On 
the back drop of improved economic growth and colder weather in the 
Northern Hemisphere, crude oil price surged from $70.7/bbl in mid-De-
cember 2009 to $80.29/bbl on January 2010, the highest since early Oc-
tober 2008 (EIA, 2012). For most of 2010, the monthly average price 
fluctuates between $72 and $82/bbl, reaching $91.45/bbl in December 
2010. The world economy experienced significant recovery in 2010; 
growing at a monthly average of 4.32 per cent (World Bank, 2010). 
This has been an impressive reversal from the recession in 2009 which, 
to a large extent explains the increase in oil price recorded in 2010. In 
2011, oil price began with a strong surge following geo-political events 
in the Middle East and North Africa (MENA) region. From February 
to December 2011, oil price fluctuated in a range between $103 and 
$123/bbl.  IEA (2014) Oil Market Report for November (2014) estimat-
ed the production of oil in October stood at 94.2 mbpd. Excess supply 
including OPEC’s federation’s decision in November 2014 last year not 
to cut production had its effect on depressing oil prices. Now day’s 
crude is still sliding and its price is yet to stabilize largely contributed 
by the deleveraging of financial positions in crude, which is exagger-
ating the fall in crude. It is difficult to predict where exactly the crude 
price will reach bottom. Oil at $50/ barrel is probably very close to the 
bottom, but short term movements on a fear-led deleveraging cycle are 
difficult to understand (The Economic Times, 2015). The fall in pric-
es is largely due to an over-supply situation, triggered by rising US shale 
oil exploration. Currently, US oil output levels are at their highest in al-
most 30 years. The oil-drilling boom in the United States has increased 
crude production by over 70.0 per cent since 2008. Further, lower de-
mand from the European countries and China, due to insipid economic 
growth coupled with a stronger US dollar, have also added to oil woes 
(Ajeet Kumar, 2015). According to AEO, (2006) pointed out that the 
average world crude oil price increases from $40.09 per barrel in 2004 
to $59.10 per barrel in 2006 and then declines to $46.90 per barrel in 
2014 as new supplies enter the market. It then rises slowly to $54.08 
per barrel in 2025.

Cheapest Oil prices in the World 
There are countries having the oceans like wells having gigantic gas-
oline reserves. But the oil prices have been consistently volatilized 
ever since its exploration and global trade. The regional and global 
conflicts of interest, especially the consistent confrontations and in-
surgency in the Middle East and Africa have a great influence on the 
hiking of the oil pricing. The countries having largest oil reserves have 
always had the relatively rather highly inexpensive and cheapest fuel 
domestic rates for the local users. The reduction in oil prices and the 
domestically subsidized rates facilitate the citizens and domestic con-
sumers, i.e. common man, local and foreign investors and industries. 
Similarly the largest oil producers i.e. Russia, Saudi Arabia and Iran 
have low pricing of petrol. On the reverse, there are the countries with 
the most expensive and literally overpriced fuel. The oil prices are sky 
rocketing in Norway, Turkey, Netherlands and UK than anywhere else. 
Norway is topping the high-priced lists with the average petrol ex-
penditure (monthly) of £ 198.06. Likewise, Italy, Denmark and Greece 
too have the high-priced gasoline; a great hitch for the motorists, pre-
paring them to choose hitchhike.

Table 3 
Lowest Oil/Petroleum prices in the world

Sl. 
No Country

Per litter 
Petrol 
(USD)

Average 
Monthly 
Cost (USD)

Per capita 
Energy 
consumption 
in Kgoe

Per capita 
Co

2
 in 

tonnes

1 Venezuela 0.114 13.76 2379.5 6.9
2 Egypt 0.128 15.49 978.0 2.6

3 Saudi 
Arabia 0.142 17.20 6738.4 17.0

4 Qatar 0.171 20.65 17418.6 40.3
5 Bahrain 0.214 25.79 7353.1 19.3
6 Libya 0.214 25.79 1369.3 5.1
7 Turkmenistan 0.242 29.25 4838.7 10.5
8 Kuwait 0.242 29.25 10408.2 31.3
9 Algeria 0.242 29.25 1108.2 3.3
10 Iran 0.299 36.13 2812.6 7.7

Source: Compiled from UNDP, Human development re-
port 2014, WRI 2013, World Resources 2013, World Bank 
2014, US EIA, and Central Intelligence Agency 2015
 
The above table 3 show that lowest oil/petroleum prices in the world 
in 2015. From this table, Venezuela having proven reserves of 300 
billion barrels, the largest in the world has the cheapest retail of oil. 
The government is spending USD 12 billion a year to satisfy the sub-
sidization of local petrol sales in the country. Venezuela is claimed to 
have the major proven oil reserves in the world than all other nations 
around the world. It’s per litter price is $0.114 and the monthly cost is 
not more than $13.767 but this nation create Per capita CO

2
 level of 

6.9 tonnes . Egypt is yet another country, where the price of petrol 
is the cheapest. For instance per liter petrol price is $0.128, and the 
average monthly cost is $15.498, where CO

2
 emission is 2.6 tonnes. 

Saudi Arabia is considered as the world’s biggest oil-producing 
country having millions of barrels in its land areas; Saudi Arabia has 
the honor to have the one-fifth share of world’s entire oil reserves and 
cheapest oil price, where per liter price is $0.142 and the per capita 
CO

2
 emission is 17.0 tonnes. Qatar is one of the richest economies 

in the world by the GDP per capita.  In addition, its main source of 
earning is from oil industry because petroleum is the cornerstone of 
its economy. It’s per litter oil price is $0.171 and its monthly cost is 
estimated $20.658. It is estimated that 70.0 per cent of its revenues 
comes from the oil industry, but it produces the largest per capita CO

2
 

emission country (40.3 tonnes) in the world and per capita energy 
consumption also high (17418.6 kgoe). Bahrain is the fifth country 
having the cheapest petrol prices in the world. It’s per litter price is 
$0.214 and its average monthly cost is $25.795 and the per capita CO

2
 

is 19.3 tonnes. Bahrain is considered to diversify its economy and it is 
the less dependent country in the oil industry because it mainly fo-
cuses on its banking sector as well as the tourism industry. Still it is 
the fifth country having the cheapest petroleum prices in the world. 
Above table 3 is showing a list of top ten countries with lowest oil 
prices in the world. According to Energy Economist, energy con-
sumption is an indicator of economic development and Environ-
mentalist pointed out that Energy consumption is an indicator of 
environmental damage. According to (Hotelling, 1931) The planner 
understands that, due to the fixed supply of the resource, any change 
in the rate of extraction in one period will trigger an opposite effect at 
some later period, with negative consequences for the welfare of lat-
er generations (i.e. an increase in consumption of the resource today 
may benefit the current generation, but it will reduce the consump-
tion possibilities of a future generation).

Conclusion
Oil is one of the most important commodities in the world. Oil is 
greatest in importance because of its significance of being a far eas-
ier to use than any alternative fossil fuel. Oil price has the capability 
to move the whole range of the market because of its demand and 
supply. Energy exploration and exploitation, capacity additions, clean 
energy alternatives, conservation, and energy sector reforms will, 
therefore, be critical for energy security. Energy conservation has also 
emerged as one of the major issues in recent years. Conservation and 
efficient utilization of energy resources play a vital role in narrowing 
the gap between demand and supply of energy. Improving energy 
efficiency is one of the most desirable options for bridging the gap 
in the short term. The developed and developing countries like India, 
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with its vast population and limited natural resources for meeting its 
energy requirements needs to maintain its momentum of growth and 
this can be made possible only with a clear strategy for use of best 
possible and available energy options. There is high potential for 
generation of renewable energy from various sources- wind, solar, 
biomass, small hydro and cogeneration, bagasse, biogas, geothermal, 
ocean thermal, etc. Renewable sources of energy or the alternative 
forms of energy which can save us from the energy crises and be-
come the major sources of energy in future sustainable development.
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Artificial Intelligence is a branch of Science which deals with helping machines finds solutions to complex problems in 
a more human-like fashion. This generally involves borrowing characteristics from human intelligence, and applying 
them as algorithms in a computer friendly way. A more or less flexible or efficient approach can be taken depending on 

the requirements established, which influences how artificial the intelligent behavior appears .Humans throughout history have always sought 
to mimic the appearance, mobility, functionality, intelligent operation, and thinking process of biological creatures. This field of biologically 
inspired technology, having the moniker biometrics, has evolved from making static copies of human and animals in the form of statues to 
the emergence of robots that operate with realistic appearance and behavior. This paper covers the current state-of-the-art and challenges to 
making biomimetic robots using artificial muscles. 
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Introduction:
AI is generally associated with Computer Science, but it has many im-
portant links with other fields such as Math’s, Psychology, Cognition, 
Biology and Philosophy, among many others. Our ability to combine 
knowledge from all these fields will ultimately benefit our progress in 
the quest of creating an intelligent artificial being.

Why Artificial Intelligence?
Motivation...
Computers are fundamentally well suited to performing mechanical 
computations, using fixed programmed rules. This allows artificial ma-
chines to perform simple monotonous tasks efficiently and reliably, 
which humans are ill-suited to. For more complex problems, things 
get more difficult... Unlike humans, computers have trouble under-
standing specific situations, and adapting to new situations. Artificial 
Intelligence aims to improve machine behavior in tackling such com-
plex tasks.

When will Computers become truly intelligent?
Limitations...
To date, all the traits of human intelligence have not been captured 
and applied together to spawn an intelligent artificial creature. Cur-
rently, Artificial Intelligence rather seems to focus on lucrative domain 
specific applications, which do not necessarily require the full extent 
of AI capabilities. Researchers know this limit of machine intelligence 
as narrow intelligence. There is little doubt among the community 
that artificial machines will be capable of intelligent thought in the 
near future. It’s just a question of what and when. The machines may 
be pure silicon, quantum computers or hybrid combinations of manu-
factured components and neural tissue. As for the date, expect great 
things to happen within this century!

How does AI work?
Technology...
There are many different approaches to Artificial Intelligence, none of 
which are either completely right or wrong. Some are obviously more 
suited than others in some cases, but any working alternative can be 
defended. Over the years, trends have emerged based on the state of 
mind of influential researchers, funding opportunities as well as avail-
able computer hardware.

Over the past five decades, AI research has mostly been focusing on 
solving specific problems. Numerous solutions have been devised and 
improved to do so efficiently and reliably. This explains why the field 
of Artificial Intelligence is split into many branches, ranging from Pat-
tern Recognition to Artificial Life, including Evolutionary Computa-
tion and Planning.

Artificial life through robotics:
Laws of Robotics:
1.  A robot may not injure a human being or, through inaction, allow 

a human being to come to harm.

2.  A robot must obey the orders given it by human beings except 
where such orders would conflict with the first law.

3.  A robot must protect its own existence as long as such protection 
does not conflict with the first or second law.

 
Robotics has been an evolution of the field of automation where 
there was a desire to emulate biologically inspired characteristics of 
manipulation and mobility. In recent years, significant advances have 
been made in robotics, artificial intelligence and others fields allow-
ing to make sophisticate biologically inspired robots [Bar-Cohen and 
Brea zeal]. Using these advances, scientists and engineers are increas-
ingly reverse engineering many animals’ performance characteris-
tics. Biologically inspired robotics is a subset of the interdisciplinary 
field of biomimetics. Technology progress resulted in machines that 
can recognize facial expressions, understand speech, and perform 
mobility very similar to living creatures including walking, hopping, 
and swimming. Further, advances in polymer sciences led to the 
emergence of artificial muscles using Electro active Polymer (EAP) 
materials that show functional characteristics remarkably similar to 
biological muscles.   Making creatures that behave like the biological 
model is a standard procedure for the animatronics industry that is 
quite well graphically animates the appearance and behavior of such 
creatures. However, engineering such biomimetic intelligent creatures 
as realistic robots is still challenge due to the need to physical and 
technological constraints. 

Artificial Muscles:
Muscles are the key to the mobility and manipulation capability of 
biological creatures and when creating biomimetic it is essential to 
create actuators that emulate muscles. The potential to make such ac-
tuators is increasingly becoming feasible with the emergence of the 
electro active polymers (EAP), which are also known as artificial mus-
cles [Bar-Cohen, 2001]. These materials have functional similarities to 
biological muscles, including resilience, damage tolerance, and large 
actuation strains. Moreover, these materials can be used to make me-
chanical devices with no traditional components like gears, and bear-
ings, which are responsible to their high costs, weight and premature 
failures. The large displacement that can be obtained with EAP using 
low mass, low power and, in some of these materials also low voltage, 
makes them attractive actuators. The capability of EAPs to emulate 
muscles offers robotic capabilities that have been in the realm of sci-
ence fiction when relying on existing actuators. 
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FIGURE 1: A graphic illustration of the grand challenge 
for the development of EAP actuated robotics – an arm 
wrestling match against human.

Unfortunately, the EAP materials that have been developed so far are 
still exhibiting low conversion efficiency, are not robust, and there 
are no standard commercial materials available for consideration in 
practical applications. In order to be able to take these materials from 
the development phase to application as effective actuators, there is 
a need for an established infrastructure. For this purpose, it is neces-
sary to develop comprehensive understanding of EAP materials’ be-
havior, as well as effective processing, shaping and characterization 
techniques. The technology of artificial muscles is still in its emerging 
stages but the increased resources, the growing number of investiga-
tors conducting research related to EAP, and the improved collabo-
ration among developers, users, and sponsors are leading to a rapid 
progress. The Responsibility of AI Research and Development 

The question that concerns many in regards to the development of 
machines capable of intelligence comparable to that of a human be-
ing, is that of consequences of creating servants capable of becoming 
masters. This is a question in itself containing many more: How much 
power will these machines - (robots, as many like to think of them) 
have? Who is going to control them? What are they going to be used 
for? What responsibilities will they carry? These are just a few of the 
questions, which are on the minds of many who ever stopped to 
think what AI is about. 

Robots, which could build other robots, tried to protect humans from 
everything until people could not do anything by themselves. They 
became totally dependent on the machines. The creator of these ro-
bots could not destroy them because they would keep him away from 
doing so. After all how could they protect people after they would be 
destroyed? How much responsibility and authority should these ma-
chines have? This question becomes even more important when one 
considers a fact that one of the biggest supporters of AI research is 
military. One of the reasons is that in “...a nuclear age, a new gener-
ation of very intelligent computers incorporating AI could actually 
defend the country better, faster, and more rationally than humans.”4 
Even if this is true we do not think that a machine should handle the 
responsibility for the fate of human civilization, no matter how intel-
ligent it is. 

Biometric Robots using EAP :
Mimicking nature would significantly expand the functionality of ro-
bots allowing   performance of tasks that are currently impossible. As 
technology evolves, great number of biologically inspired robots ac-
tuated by EAP materials emulating biological creatures is expected to 
emerge. The challenges to making such robots can be seen graphical-
ly in Figure 2 where humanlike and dog-like robots are shown to hop 
and express joy. Both tasks are easy for humans and dogs to do but 
are extremely complex to perform by existing robots.

FIGURE 2: Making a joyfully hopping human-like and 
dog-like robots actuated by EAP materials are great 
challenges for biomimetic robots

FIGURE 3: An android head and a robotic hand that are 
serving as biomimetic platforms for the development of 
artificial muscles.

Remote Presence via Haptic Interfaces:
Remotely operated robots and simulators that involve virtual reality 
and the ability to “feel” remote or virtual environment are highly at-
tractive and offer unmatched capabilities [Chapter 4 in Bar-Cohen and 
Brea zeal, 2003]. To address this need, the engineering community 
are developing haptic (tactile and force) feedback systems  that  are 
allowing users to immerse themselves in the display medium while  
being connected thru haptic and tactile interfaces to allow them to 
perform telepresence and “feel” at the level of their fingers and toes. 
Recently, the potential of making such a capability with high resolu-
tion and small workspace was enabled with the novel MEMICA sys-
tem  (Mechanical Mirroring using Controlled stiffness and Actuators)  
For this purpose,  scientist at JPL and Rutgers University used an EAP 
liquid, called Electro-Rheological Fluid (ERF), which becomes viscous 
under electro-activation. Taking advantage of this property, they de-
signed miniature Electrically Controlled Stiffness (ECS) elements and 
actuators. Using this system, the feeling of the stiffness and forces ap-
plied at remote or virtual environments will be reflected to the users 
via proportional changes in ERF viscosity.

Biologically Inspired Robots:
The evolution in capabilities that are inspired by biology has in-
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creased to a level where more sophisticated and demanding fields, 
such as space science, are considering the use of such robots. At JPL, a 
six-legged robot is currently being developed for consideration in fu-
ture missions to such planets as Mars. Such robots include the LEMUR 
(Limbed Excursion Mobile Utility Robot). This type of robot would po-
tentially perform mobility in complex terrains, sample acquisition and 
analysis, and many other functions that are attributed to legged ani-
mals including grasping and object manipulation. This evolution may 
potentially lead to the use of life-like robots in future NASA missions 
that involve landing on various planets including Mars.

The details of such future missions will be designed as a plot, com-
monly used in entertainment shows rather than conventional mis-
sion plans of a rover moving in a terrain and performing simple au-
tonomous tasks. Equipped with multifunctional tools and multiple 
cameras, the LEMUR robots are intended to inspect and maintain 
installations beyond humanity’s easy reach in space with the abili-
ty to operate in harsh planetary environments that are hazardous to 
human. This spider looking robot has 6 legs, each of which has inter-
changeable end-effectors to perform the required mission (see Figure 
4). The axis symmetric layout is a lot like a starfish or octopus, and it 
has a panning camera system that allows omni-directional movement 
and manipulation operations.

FIGURE 4: A new class of multi-limbed robots called LE-
MUR (Limbed Excursion Mobile Utility Robot) is under 
development at JPL 

Robots As Part of the Human Society:
As robots are getting the appearance and functionalities of humans 
and animals there is a growing need to make them interact and com-
municate as a sociable partner rather than a tool. This trend is requir-
ing that robots would be able to communicate, cooperate, and learn 
from people in familiar human-oriented terms. Such a capability pos-
es new challenges and motivates new domestic, entertainment, ed-
ucational, and health related applications for robots that play a part 
in our daily lives. It requires obeying a wide range of social rules and 
learned behaviors that guide the interactions with, and attitudes to-
ward, interactive technologies. Such robots are increasingly emerging 
and one example of such a robot is the Kismet that was developed by 
Breazeal [2002]. Kismet perceives a variety of natural social cues from 
visual and auditory channels, and delivers social signals to people 
through gaze direction, facial expression, body posture, and vocaliza-
tions. 

Natural language processing will provide important services for 
people who speak different languages. If a computer is able to un-
derstand natural languages, it will also be able to translate from one 
language to another. The “universal translator” widely used Star Trek 
may actually become a reality! This, of course, also includes voice rec-
ognition, or speech recognition. 

One of the big problems of humankind is that people start thinking 
only after they get into trouble. People like to invent new things but 
most of the time they never stop to think about consequences of 
their inventions. We think that now is the time to raise the question 
about Artificial Intelligence: “Should we do it?”. As we have already 
mentioned, there are a lot of ethical and moral problems which could 
arise with the future development of Artificial Intelligence. Even 
though there are a lot of advantages of using Artificial Intelligence in 
the future, there are still big obstacles which should make us hesitant 
to develop or use robots in our lives. 

Some may argue that this does not have to be true and all people will 
be happy and have a lot of free time to spend with their families and 
for leisure. But others will quote Marx and say: “Labor is what makes 
a man human.” These people will argue that people will become de-
pendent on AI, and they will loose the ability to provide for them-
selves, or even the ability to reason. Then humanity would be reduced 
to the primordial animal state. 

Future of Artificial Intelligence: should we do it?
What kind of developments should we expect in the area of Artificial 
Intelligence? Judging from the research topics that we have today, we 
might predict that in the near future things such as object recogni-
tion, voice recognition, and natural language understanding will be a 
reality. Will there be systems so advanced that they have to be given 
rights similar to those of humans? Probably not in the foreseeable fu-
ture. But maybe in a little more than half a century, if the humanity 
survives that long, such machines may very well develop. 

What kind of advantages would future Artificial Intelli-
gence systems offer? 
They will probably be increasingly used in the field of medicine. A 
knowledge based expert system, which can cross-reference symp-
toms and diseases will greatly improve the accuracy of diagnostics. 
Object recognition will also be a great aid to doctors. Along with im-
ages from cats cans or X-ray machines, they will be able to get prelim-
inary analysis of those images. This of course will be possible only if 
people solve legal questions that arise by giving power to a machine 
to control or influence the health of a human. 

The most difficult question arises when we start to think about long 
term goals. Do we want to build a computer which will be like us? If 
we do, what do we need them for? What will these human-computers 
do for humanity? Nobody has an answer to these questions and we 
can only speculate about the consequences. What is even more im-
portant, scientist will not stop to try to achieve more and more every 
year. We will just have to live and see what the future of Artificial In-
telligence and the future of Human existence, will be like. 

•	  Idea of Artificial Intelligence is being replaced by Artificial life, 
or anything with a form or body. 

•	  The consensus among scientists is that a requirement for life is 
that it has an embodiment in some physical form, but this will 
change. Programs may not fit this requirement for life yet.  

 
Applications...
The potential applications of Artificial Intelligence are abundant. They 
stretch from the military for autonomous control and target identi-
fication, to the entertainment industry for computer games and ro-
botic pets. Let’s also not forget big establishments dealing with huge 
amounts of information such as hospitals, banks and insurances, 
who can use AI to predict customer behavior and detect trends.

Disadvantages:
1.  Potential for malevolent programs, “cold war” between two 

countries, unforeseen impacts because it is complextechnology, 
environmental consequences will most likely be minimal.

2.  Self-modifying, when combined with self-replicating, can lead 
to dangerous, unexpected results, such as a new and frequently 
mutating computer virus.

3.  As computers get faster and more numerous, the possibility of 
randomly creating an artificial intelligence becomes real.

4.  Military robots may make it possible for a country to indiscrim-
inately attack less-advanced countries with few, if any, human 
casualties.

5.  Rapid advances in AI could mean massive structural unemploy-
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ment
6.  AI utilizing non-transparent learning (i.e. neural networks) is 

never completely predictable.
 
Conclusion : (what should happen)
•	  When programs that appear to demonstrate sentience appear 

(intelligence and awareness), a panel of scientists could be as-
sembled to determine if a particular program is sentient or not.

•	  If sentient, it will be given rights, so, in general, companies will 
try to avoid developing sentient AI since they would not be able 
to indiscriminately exploit it.

•	  Software companies should be made legally responsible for fail-
ings of software that result in damage to third parties despite 
good-faith attempts at control by the user.

•	  AI and robotics have the potentially to truly revolutionize the 
economy by replacing labor with capital, allowing greater pro-
duction—it deserves a corresponding share of research fundin !
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The current economic scenario is more inclined towards the use of Electronic technology .In today’s existing climate of 
digital interaction, the concept of a ‘Sharing Economy’ is gaining momentum. New developments are following in the 
footsteps of those entrepreneurs who have provided the ongoing industry developments combined with the increased 

use sophisticated technology and advancements.  E-commerce and M-commerce sectors represent one of the most sought after and innovative 
and rapidly evolving sectors worldwide. The digital economy has brought about huge changes in almost each and every industry .The use 
of technology and its revolution has brought about several exciting opportunities not only for the commercial world but also an individual’s 
personal use. This article aims to provide an insight on aspect of E-Commerce and M- Commerce which helps today’s entrepreneurs expand their 
market to national and international markets. 
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INTRODUCTION
Technology today affects almost each and every sphere of business 
and personal life. The use of automated mechanisms are increasing 
rapidly, thereby raising its productivity. Information technology im-
proves the level of quality output, which in turn results in a higher 
standard of living. The use of technology is seen not only in the pro-
duction and distribution of goods but also in customer oriented ser-
vices. Technology impacts the global market on a very large scale. 
There is an increase in sale completion and production .This automat-
ed era on one hand created the ability to easily process vast amounts 
of data in research and development, while  on the other it has also 
shortened the development time of new products, there by speeding 
up their introduction in the market.

One of the major aspects of the internet is on the way business is 
transacted. Relationships’ with the market suppliers and custom-
ers are changing rapidly. Telecommunication and information have 
contributed significantly towards the longest peacetime economic 
expansions around the world. The investment in research towards 
technology has paid out finally. This era is all about automaton and 
scientific know how, right form emails, e-commerce-business, e-cash, 
e-travel-finance-loans, e-music, e-books-stamps, the world is sur-
rounded with digitalization.

The economic gains of e-commerce come from the lower costs of on-
line companies, reduction on distribution costs and the elimination 
of middlemen. The customers benefit as they are able to compare 
and contrast the prices and select the best available option for them-
selves.

The internet facilitates four kinds of transactions, as shown in figure 1 
.These transactions are;

Business to Consumer (B2C): Online shopping from various portals 
such as Jabong.com, Amazon.com, or buying a computer from Dell 
online are examples of B2C transactions.

Consumer to Business (C2B): An example of C2B transaction is the 
bidding for airline tickets by would be flyers through Priceline.com.

Consumers to Consumers (C2C): The e-Bay auction web portal of-
fers transactions through which individuals can sell items.

Business to Business (B2B): B2B marketing refers to the techniques 
and best practices used by companies with products and services sold 
to other businesses. B2B considers that a number of executives likely 
weigh in on a single purchase decision; such practices address multi-
ple audiences within the same enterprise. Additionally, B2B marketing 
caters to (generally) long transaction periods. For example two car 
manufactures, General Motors (GM) and Ford, plan to transfer all pur-

chasing to the web within the next 6 years.

Consumers Business

Consumers C2C
e-Bay (Auction)

C2B
Priceline

Business
B2C
Amazon (books, etc) 
Travelocity (travel)

B2B
Ford, General Motors
(manufacturers to 
suppliers)

Figure 1 Adapted from-Commerce Survey, “The Economist, 
February 26, 2000, p 11
 
OBJECTIVES
•	  To highlight the importance of Information Technology and its 

practical application.
•	  To enable managers to undertake digital marketing of business 

product and services.
•	  To understand the effect of E-Commerce and M-Commerce on 

the future buying and selling of goods and services. 
 
REVIEW OF LITERATURE
Although a large volume of literature is available on m-commerce and 
e- commerce, the topic is still under development and offers potential 
opportunities for further research, growth and application. This paper 
reviews the literature on digitalization of commerce and applications 
using a suitable classification scheme to identify the gap between 
theory and practice and future research directions.

According to Melao, (2008),”the clear commonalities among these 
definitions, include the improvement of business processes and the 
use of ICT in intranets, extranets and the Internet to conduct business. 
He defines e-Business as the use of ICT as an enabler to (re)design, 
manage, execute, improve and control business processes both with-
in and between organizations. Thus, front and back-office integration 
and multi-channel integration become crucial in e-Business, which 
requires a challenging process improvement approach to support the 
necessary organizational, technological and social changes.”

Basu and Muylle (2007) noted that, “companies can gain two fun-
damental types of benefits from e-Business. These are generally de-
scribed as: Value Creation or Value Enhancement for one or more of 
a company’s stakeholder groups; and Lower Cost of providing goods 
and services to the market place. Examples under Value Creation in-
clude Improvement in internal and external communication through 
effective e-marketing, Increment of sales through an e-commerce 
website integrated with a back office systems and Improvement in 
supplier relations and productivity through collaborative workspaces. 
Various examples under Lower cost are: reduction in communication 
and travel costs using online meeting tools; shared workspaces and; 
benefit from license free open source alternatives to proprietary soft-
ware.
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Ayo (2006) investigated the prospects of e-commerce based on the 
ability, motivation and opportunities (AMO) model, and observed that 
virtually all companies have online presence. The paper reported the 
motivation and opportunities for e-commerce as low based on lack of 
e-Payment infrastructure and access to information and communica-
tion technology (ICT) facilities.

Windrum and Berranger (2002) suggested that the commercial bene-
fits of e-business lie in five areas. Firstly, firms are able to expand their 
geographical reach. Secondly, important cost benefits lie in improved 
efficiency in procurement, production and logistics processes. Third-
ly, there is enormous scope for gaining through improved customer 
communications and management. Fourthly, the Internet reduces 
barriers to entry for new market entrants and provides an opportuni-
ty for small firms to reorient their supply chain relationships to forge 
new strategic partnerships. Finally, e-business technology facilitates 
the development of new types of products and new business mod-
els for generating revenues in different ways. Through their study the 
researchers hypothesized that many of the factors  that affect the suc-
cessful adoption of new technologies such as e-business are generic 
in nature and that the successful adoption of internet technologies 
in part depends on how these are used in conjunction with the oth-
er technologies and management practices that form a ‘technology’ 
cluster.

M –Commerce and Wireless Communication
Due to the rapid expansion and growth of m -commerce and e-Com-
merce, the market players are provided with various opportunities 
for enhancing their growth. However managers need to observe the 
trends and develop various strategies to take advantage of new tech-
nologies. While e-commerce is changing the way the business is con-
ducted, wireless communications and m-commerce are emerging to 
take it further. Europe lags behind Japan even though in e-commerce 
and wireless applications are expected to increase greatly in Europe 
over the next few years. Several companies such as Motorola, Ericson, 
Nokia, Lucent and Microsoft are to exploit opportunities through the 
medium of wireless communications.

With the growing use of information technology there are several op-
tions and opportunities which are available. Such a digital revolution 
sets out to provide various exciting and challenging opportunities in 
the market.

Customer Relationship Management (CRM)
Organizations mainly exist due to consumers. Therefore in order to 
be successful, entrepreneurs must focus on the needs and demands 

of their potential customers. Customer relation management address-
es the need to identify potential consumers and their ever changing 
demands and requirements. In reality there is no agreed definition 
that defines customer relationship management. However in broader 
terms CRM means promoting the interaction between the customer 
and the company by collecting, analyzing, and using the informa-
tion to better serve the client. CRM is not a new concept but over the 
years it has undergone several changes. The beginning of CRM can 
probably trace to the Siebel System Inc, in 1993. Indeed I the 1990’s 
CRM approaches were accompanied by a number of failures. At stage 
one the emphasis was on the marketing process. Stage two focused 
on customer relationship: stage three utilized the internet for reval-
uating the process, redesigning applications, self service. It was in 
stage four that more attention was given towards the customers.

CRM is not a cure all for solving all the problems in the relationships 
between an entity and its consumer. Certain necessary steps need to 
be in place that can help to make this system succeed. This system 
needs organizational change but, along with this, it is necessary that 
the people are prepared for cultural adjustments. Being a comprehen-
sive system the firm may initially start with a pilot program and then 
incrementally enlarge the same. In order to remain competitive, vari-
ous companies must utilize the CRM process effectively and systemat-
ically in order to remain contact with their customers.

CONCLUSION
The technological world is a formal system which helps to gather, 
integrate, compare, analyze, and dispense internal and external infor-
mation in an effective, systematic and a timely manner which in turn 
supports the manager in their work. The world of digitalization brings 
in several challenges and opportunities; it is for the entrepreneurs to 
utilize the best resource and to exploit these available options. The 
relationship with the suppliers and consumers are changing dramat-
ically. 

Keeping in mind this changing business scenario e-business and m- 
business has emerged as a core feature within many organizations. 
This digital world revolutionizes the ways in which organizations in-
teract with customers, employees, suppliers and partners, as part of a 
recipe to stay competitive in the global economy.
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It is highly unpredictable to know the consumer’s decision to buy a product or not to buy as today's market is more 
dynamic in nature with more and more product offerings with the short product life cycles. This is because of the fastest 
changes in the area of product innovations across the world with the advent of sophisticated technologies. As the 

customer choice is widened with more brand awareness among the consumers and the impact on the customer satisfaction could be measured 
more accurately. This paper focuses on the prospective buyers' with respect to their brand awareness and its impact on the level of customer 
satisfaction of the tobacco products manufactured by Duroflex Pvt. Ltd. This study was conducted in Visakhapatnam a city of India with a sample 
of 200 respondents. The research results suggests that there is an impact of brand awareness on customer satisfaction with respect to product 
quality, price etc.
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INTRODUCTION
According to (Kameswara Rao Poranki, Mohammed Abul Khair & 
bdulaziz Khalid Alotaibi April,2014) the researchers have analyzed 
the customer satisfaction through standards tools of research howev-
er the Customer satisfaction is a term frequently used in marketing. 
They have understood that Customer satisfaction is a measure of 
how products and services supplied by a company meet or surpass 
customer expectation. It is defined as “the number of customers, or 
percentage of total customers, whose reported experience with a 
firm, its products, or its services exceeds specified satisfaction goals. 
The researcher Kameswara Rao Poranki has the opinion that without 
any brand awareness about the products offered in the market, the 
marketer couldn’t understands the level of customer satisfaction. 
Therefore, the author confirms that there is a direct impact of brand 
awareness on the level of customer satisfaction. It means once, the 
customer knows about the product, through the brand awareness 
created by the marketer, the tendency of the customer to buy the 
product and uses it then only whether the marketer can assess the 
impact of brand awareness on the customer satisfaction. So, the first 
things are first, like first the brand awareness followed by the meas-
urement of customer satisfaction.

The concept of Brand awareness is understood as the extent to which 
a brand is recognized by potential customers, and is correctly associ-
ated with a particular product. However it is expressed as a percent-
age of the target market, brand awareness is the primary goal of 
advertising in the early months or years of a product’s introduction 
by any company in any part of the world.  It is rightly pointed out by 
the researcher that the Brand awareness is related to the functions of 
brand identities in consumers’ memory and can be reflected by how 
well the consumers can identify the brand under various conditions in 
the market (Keller, Kevin (1993). 

The fine tuning of brand awareness could be the brand recognition 
and brand recall performance. In fact, the brand recognition refers to 
the ability of the consumers to correctly differentiate the brand they 
previously have been exposed to. This does not necessarily require 
that the consumers identify the brand name. It often means that 
consumers can respond to a certain brand after viewing its visual 
packaging images(Percy, Larry; Rossiter, John (1992). The brand re-
call refers to the ability of the consumers to correctly generate and 
retrieve the brand in their memory. In another words, a brand name 
that is well known to the great majority of households is also called 
a household name. In this modern world, the marketing wisdom tells 
you to go where your audience is. Like any population across the 

world, nearly every American who has a computer is on Facebook, 
then most of your audience is likely there. It is more easier, to create 
brand awareness on social media requires a different approach than 
traditional media. But there is a need for a strategy that is custom tai-
lored to your brand and audience; cookie cutter approaches will only 
take the company ahead. The marketers shouldn’t take this a formula 
but it could be one of the tool to promote the product while broaden 
the company’s social media branding arsenal. However, the marketer 
need to develop their own unique social media strategy and discov-
er how you can best apply these tools. The above figure tells us that 
there are core variables attached to the brand of any company, name-
ly loyalty, awareness, perception, value and identity. Each variable is 
interrelated to one another in order to promote the brand.

The concept Brand proliferation is when a firm puts out new brand 
names under the same product lines. For example, Huggies is a firm 
owned by Kimberley-Clark. Huggies is best known for producing dis-
posable diapers, and has different product lines such as Pull-Ups and 
Little Swimmers. In the same manner, Duroflex Pvt. Ltd has planned 
its marketing strategies.

ABOUT THE COMPANY
In 1963, when our founder, the late Mr. P. C. Mathew first began man-
ufacturing coir mattresses, it was a pioneering effort. In the 50 years 
that followed, much has changed. People, policies, economies, mar-
kets, ergonomic theories, customer preferences and many new tech-
nologies. But the spirit of new ventures has endured.

The pioneering effort 50 years ago has endeavored to create India´s 
leading manufacturer of rubberized coir mattresses. We are now In-
dia´s largest exporter of sleep and comfort products. What began as 
a small manufacturing plant along the quiet canal at Alleppey, Kerala, 
is today a leading enterprise with the most modern manufacturing 
processes in Andhra Pradesh, Tamil Nadu and Kerala. And customers 
across the world.

We expect more change in the years to come. But what will stay with 
us is the endeavour that began it all. A spirit that will challenge and 
motivate us to innovate and continuously create better sleep and 
comfort products.

REVIEW OF LITERATURE
Organizations need to retain existing customers while targeting 
non-customers (John, Joby 2003). To Measure customer satisfaction 
provides an indication of how successful the organization is at pro-
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viding products and/or services to the marketplace. “Customer satis-
faction is measured at the individual level, but it is almost always re-
ported at an aggregate level. It can be, and often is, measured along 
various dimensions. A hotel, for example, might ask customers to rate 
their experience with its front desk and check-in service, with the 
room, with the amenities in the room, with the restaurants, and so on. 
Additionally, in a holistic sense, the hotel might ask about overall sat-
isfaction ‘with your stay.’(Farris, Paul W.; Neil T. Bendle; Phillip E. Pfeifer; 
David J. Reibstein (2010). Some researches opined that, as research on 
consumption experiences grows, evidence suggests that consumers 
purchase goods and services for a combination of two types of ben-
efits like hedonic and utilitarian. The first one, Hedonic benefits are 
associated with the sensory and experiential attributes of the product 
while the second one Utilitarian benefits of a product are associated 
with the more instrumental and functional attributes of the product 
(Batra and Athola 1990). According to the author Kameswara Rao Po-
ranki, the term, Customer satisfaction is an ambiguous and abstract 
concept and the actual manifestation of the state of satisfaction will 
vary from person to person and product or service with the state of 
satisfaction depends on a number of both psychological and physi-
cal variables which correlate with satisfaction behaviors such as re-
turn and recommend rate. However, the level of satisfaction can also 
vary depending on other options the customer may have and other 
products against which the customer can compare the organization’s 
products according to the author. The famous work done by Parasur-
aman, Zeithaml and Berry (Leonard L) between 1985 and 1988 pro-
vides the basis for the measurement of customer satisfaction with 
a service by using the gap between the customer’s expectation of 
performance and their perceived experience of performance which 
provides the measurer with a satisfaction “gap” which is objective and 
quantitative in nature.

OBJECTIVES
•	  To determine the Brand awareness of the product.
•	  To find out the status of brands in the competitive market in the 

market.
•	  To measure the level of Customer satisfaction about some 

brands of the company.
•	  To ascertain the impact of brand awareness on customer satis-

faction.
 
METHODOLOGY
This research paper has prepared based both on primary and second-
ary data. The secondary data was collected from various sources and 
the primary data was collected through structured questionnaire. As 
per the objectives of the study a questionnaire has been prepared to 
collect the information from 200 respondents as the researcher has 
adopted simple stratified random sampling method while selecting 
the respondents at Hosur, Taminadu. The data thus collected has been 
summarized and analyzed by using statistical tools relevant to this 
study with reference to Duroflex Pvt. Ltd.

TABLE-1
The Age-wise distribution of respondents

Age Number of
Respondents Percentage

18-20 yrs 22 11%

21-25yrs 30 15%

25-30yrs 40 20%

30-35yrs 40 20%

35-40yrs 48 24%

40 and above 20 10%

Total 200 100%

Source: Primary Data
 
Interpretation: 
The above table shows the distribution of respondents as per their 

age and percentage of the population under study.

TABLE-2
The Level of Customer Satisfaction of the company 
brands

Level of Customer 
Satisfaction

Number of
Respondents Percentage

Excellent 0 0%
Very Good 2 5%
Good 5 13%
Fair 13 32%
Unsatisfied 20 50%
Total 200 100%

 
Source: Primary Data
 
Interpretation: 
The above table shows the customer satisfaction level with respect to 
the brands of the company products under study.

TABLE-3
The brand preference of the customers compared to 
competitive brands

Brand Awareness Number of
Respondents Percentage

Yes 72 36%

No 128 64%

Total 200 100%

Source: Primary Data
 
Interpretation: 
The above table shows the brand preference with respect to the com-
petitors’ brands of the company products under study.

TABLE-4
The customer satisfaction rating on the quality of 
brands of Duroflex Pvt. Ltd

Consumer response No. of Respondents Percentage

Good 17 8.50%

Fair 62 31.00%

Poor 121 60.50%

Total 200 100%
 
Source: Primary Data
 
Interpretation: 
The above table shows the customer satisfaction rating on the ciga-
rette brand of the company under study.

TABLE-5
The effect of price on the customer satisfaction of a any 
company in general

Effect of price No. of Respondents Percentage

Yes 111 55.5%

No 89 44.5%

Total 200 100%

Source: Primary Data
 
Interpretation: 
The above table shows the customer rating on the effect of price on 
the customer satisfaction of any company in general.
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TABLE-6
The effect of price on the customer satisfaction of Durof-
lex Pvt. Ltd

Price of the cigarette No. of Respondents Percentage

Yes 143 71.5%

No 57 28.5%

Total 200 100%

Source: Primary Data
 
Interpretation: 
The above table shows the customer rating on the effect of price on 
the customer satisfaction of Duroflex Pvt. Ltd.

FINDINGS
It is very interesting to note that the age group of 35-40 yrs is the 
main users of the however the age group below 35-40 yrs is also ex-
tensively. The most preferred brand in the market is Silk cut. Around 
41% customers have voted for this product. Only 36% of the custom-
er aware about the brand named Stellar. Only 20% of the customer 
selected the life time. According to the consumers who have selected 
before or brand currently, 50% of them are unsatisfied with the prod-
uct. According to all the consumers who have selected or not select-
ed, 60.50% of them are unsatisfied with the product. 56.50% of the 
respondents voted for the regular. 55.50% of customers have said 
that higher prices can affect the sales of the product. Around 42% of 
the respondents said that the most preferred content of the its flavor.

CONCLUSION
The researcher is able to garner the perceptions of different respond-
ents towards also found out how much they were satisfied with the 
overall quality and service of the product. The awareness of this brand 
is low so the level of customer satisfaction is also low. It was found 
in this research most of the people didn’t knew about the product 
named it means the brand awareness is low. The researcher suggests 
that the brand awareness of this company is not encouraging which 
leads to average customer satisfaction. Therefore, this company needs 
to go for more promotional campaign and also needed to increase 
distribution network. The company needed to go for SWOT analy-
sis to devise better strategies to enhance the customer satisfaction 
through its brand awareness activities. This company has a more 12% 
in market share. Finally there are some limitations in this research 
as some of the customers/retailers were not interested to answer all 
the queries as per the questionnaire. Some of the respondents were 
either busy or not interested during the interview. The sample size 
taken for this research work is 200 which may not represent the actual 
population. Finally the researcher has deduced from this study there 
is a strong impact of brand awareness on customer satisfaction. The 
researcher suggests to the future researchers to do thorough research 
with wider coverage to get better results in order to offer suitable rec-
ommendations to this company to expand its brand awareness and 
customer satisfaction levels.
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