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Editorial Note

Colleges impart higher education and function ascibre units
for transmitting and advancing knowledge. As a partpersistent
pursuit for academic excellence, Kuriakose Eliaig€ge, Mannanam
is publishing Volume X, Issue 1 of the peer revidwiaterdisciplinary
research journal;New Numbers and Letters'. This is an attempt to
develop insight and to chart possible future in tlumtier areas of
Science, Engineering, Education, Management ang. Aihe journal
provides a platform for researchers, academiciadsstudents to share
their knowledge in the form of high quality resdaweork which cover
all disciplines. Hope the current issue of the falirwill help to
advance further research in the respective fields. behalf of the
Editorial board, | am glad to present the Volumel3sue 1 of the
journal, ‘New Numbers and Letters".

Dr. Jesty Thomas
(Chief Editor)
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Generalized type-2 Beta density

Dhannya P. Joseph

K. E. College, Mannanm
Kerala, India
[dhannyapj@gmail.com]

Abstract

By taking the pathway model of Mathai (2005) as a basis, a generalization
is given to type-2 beta densities. Its limiting form is discussed. Multivariate
analogues of the generalized beta density are considered which will provide
multivariate extensions to Tsallis statistics and superstatistics.

1 Introduction
We start with looking at generalized type-2 beta density of the form
fal@) = k21 +a(la —1)2°] 57, a>1,a>0,6>0,7>0, >0 (1)
and generalized type-1 beta density of the form
Ga(2) = ko[l —a(l — a)a®] ™5, <1, a>0,§>0, >0, (2)

1—a(l —a)2’ >0, v >0, where k; and ky are the normalizing constants and are
given by

~ d(ala—1)FT(L)
=
N
and
8(a(l = )" D(L+ ¢ + 1) N v+l
ky = —2 LR 1) >0, R(—— — ——) >0.
) FET T ) (v+1) (g5

The above models are actually special cases of the pathway model of Mathai (2005),
with pathway parameter a. Without the normalizing constants k; and k» the func-
tions in (1) an (2) can act as models for physical situations. Note that when o — 1
the forms in (1) and (2) reduce to generalized gamma density

flx) = ke x>0, b=an>0 (3)
i1
where k = l‘fi’ﬁ 7 R(y + 1) > 0, is the normalizing constant. When deriving or
5

fitting models for data from physical experiments very often the practice is to take a
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member from a parametric family of functions and try to fit that model for the data.
But it is often found that the model requires a function with a more specific tail
than the ones available from the parametric family, or a situation of right tail cut-off.
The model may reveal that the underlying function is in between two parametric
families of functions. In order to create a distributional pathway for proceeding from
one functional form to another, a pathway parameter « is introduced and a pathway
model is created, see Mathai and Haubold (2007).

Fora=2a=1,=1,7—7—1>01n (1), we have the regular type-2 beta
density in statistical distribution theory, namely

fa(x) = ks (1 4+ 2)™", x>0, (4)
I'(n)

where k3 = Trre—=n 1> 0, v+ 1 > 0, is the normalizing constant. Beck and
Cohen’s superstatistics (Beck and Cohen (2003); Beck (2006)) belongs to this case
(1). Fory=0,a=1,0=1,n=11in (1), it will become the Tsallis statistics of
non-extensive statistical mechanics of Tsallis (1988). For « =2, a = 1 and § = 1, and
make the transformation y = Inx in f,(x), one has the generalized Logistic density,
see Mathai and Provost (2006). Fora =0,a=1,6=1,n—~—1> 0in (2), we
have the regular type-1 beta density. From the graphs given here, one can see the
movement of the generalized beta densities denoted by f,(z) and g,(x) towards the
generalized gamma density f(z), for various values of the pathway parameter c.

25
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o 14 1B 18 20 0 05 1 15 2 25
X x
Figure 1 Figure 2

Figure 1: The graph of fo(z), fory=1, a=1, § =2, n =1 and for various values of c.
Figure 2: The graph of go(z), for y =1, a=1, § =2, n = 1 and for various values of a.

From the Figure 1 we can see that, as & moves away from 1 the function f,(x) moves
away from the origin and it becomes thicker tailed and less peaked. From the path
created by a we note that we obtain densities with thicker or thinner tail compared
to generalized gamma density. From Figure 2 we can see that when o moves from
—1 to 1, the curve becomes thicker tailed and less peaked, see Joseph (2011).
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2 Densities derived from generalized beta

Lemma 1: Let x be a random variable having generalized type-2 beta density of the
form fo(x) given in equation (1) and let y = xP, p > 0, then the density of y is also
in the form of generalized type-2 beta density and is given by

k a1 .
fuly) = Eyp [1+ala—1yr] a1, y>0,a>0,n7>0,0 >0,

p>0,a>1 (5)

The result follows trivial by taking the power transformation y = 2, p > 0.

Lemma 2: Let x be a random variable having generalized type-1 beta density
density of the form g.(x) given in equation (2) and let y = 2P, p > 0, then the
density of y is also in the form of generalized type-1 beta density and is given by

ky atr_ g

hw) = 27 [1-a(l-a)yr]™s, 0<y<|

1 P
m]o,a>0,ﬁ>0,5>0,
p>0,a<1. (6)

Theorem 3: Let x be a random variable having generalized type-2 beta density of

the form fo(x) given in equation (1) and let y = m then y has type-1 beta

density with parameters -1 — 2 gnd L
a—1 0 d

This can be easily seen from the following;

1 : d (1-y)3~"
s and the Jacobian J =[] = ——*~——. The

— gives © =
) Sa(a—1))§¥°

_ 1 1—
Y= 1+a(a—1 [ya(agl)]

density of y is then

Lly) = [fl=)J]

F(Ll) n o S +1
= “ y=1 T l-y) v L 0<y <1 (7)
P(EN(E -5
+1
fOI'OZ>1, ’Y+1>0 m—’YT>0

Theorem 4:  Let z be a random variable having generalized type-2 beta density
of the form go(x) given in equation (2) and let y = 1 — a(1 — )a®, then y has type-1
beta density with parameters = +1 and WTH‘

The proof is straightforward and hence deleted.
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3 Multivariate generalized type-2 beta density

Let us consider the multivariate case of the generalized type-2 beta density in equation
(1), see Mathai and Provost (2006). For x; >0, i =1, 2,--- ,n, let

fal@1, @9, xn) = Kozl zP -2 [1 + (o — 1) (@125 + apzd2 + - + anxf;”)}*ﬁ,
a>1,7>0,a,>0,i=1 2,0 (8

This multivariate analogue can also produce multivariate extensions to Tsallis statis-
tics and superstatistics. Here the variables are not independently distributed, but
when o — 1 we have a surprising result that x;, xo,---,x, will become indepen-
dently distributed generalized gamma variables. Here 7, 02, -+, J, can be positive
or negative and both cases will produce multivariate densities. ¢;’s can be individu-
ally negative or positive. We can find out the marginal density of z;, by integrating

out xy, g, ,Ti_1,Tit1, " ,Tn_1, and is given by
o __n_yontl Jie 1Jrl %+1+1 Lt
Fal@i) = Ko [1+ (@ = Daga] =38 5 s (g)
§i(ai(a71))l%2r_ll"( n__ont+l . Yi—itl vigadl 7‘71+1
Ko, = e i ,Lﬂ,ﬁi@’i;l . Integrate out z; from (9) and
a—1 s On,
equate with 1, we will get the n(;rmahzing constant K, as
41 72+1 Int1 n
o cOn(a (= 1)) 0 (ap(a—1)) %2 - (an(a — 1)) T(Fh) 10
o« r(ut ) (72+1)...F(W_+1)F(L_71_+1 ..... 2utl) - (10)
2 On a—1 o1 On
The conditional density of x; given xy,za, - ,Zi—1, Tis1, - , Ty IS given by
fa(xi‘wlyx%"' s Ti—1, Lig1, " 7xn): fOt( ekt : ")
fa(xl'/I% =1y L1yttt 71’n)
i+l
Slasa — V5 T(2y)
= x;
POSHNGE - 570
i
X1+ (o = Da;a; e

14 (@ — D)(@2 4 apa? + - + a1 20 + a4+ -+ apadn)
il
X[1+ (o — 1)(ar2 + a9zl + - + 4207 + aiﬂmfff + o a,at)) s (1)

When we take the limit as o — 1 in equation (11), we can see that the conditional
density will be in the form of a generalized gamma density and is given by

v+l
. 0i(na;) % b
(111_>H} Fal@ilzr, 2o, ), Bim, Tig1, -+ 5 L) = wxzze izt (12)
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A Survival Study on Heroin Addict Data Set

Smitha S, Tintumol Xavier

Department of Statistics, Kuriakose Elias Colldgannanam, Kottayam,
Kerala 686561
Abstract

Survival analysis method is common in clinical Isiand other
type of investigation. It used predominantly in rbemlical science
where the interest is in observing time to deathegiof patients or of
laboratory animals. Here we analyzed Addicts Datgseldicts.dat)
and concluded that medicine dosage and clinics staistically
significant. Criminal background is non-significaahd will not be
considered further.

Keywords: Survival Analysis, hazard functions, suaVdata.

1. Introduction

Survival analysis is a branch of statistics whigald with death
in biological organisms and failure in mechanicgstems. Survival
analysis method is common in clinical trials andeot type of
investigation. It used predominantly in biomedisalence where the
interest is in observing time to death either dfgrdas or of laboratory
animals. Time to event analysis has also been wsgkzly in the social
sciences where interest is on analyzing time tontsveuch as job
changes, marriage, birth of children and so foith.deals with
statistical methods for analyzing survival dataivst from laboratory
studies of animals, clinical and epidemiologic gsdof humans and
appropriate applications.

Heroin was synthesized as a legal drug in 189aé found to
be a highly addictive drug in the early twentietniury, and became

6
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popularly abused after the mid-twentieth centurgrdih users develop
tolerance to heroin quickly and suffer from sevesgthdrawal

symptoms when they stop using heroin. Hence, haddicts have a
very high relapse rate. Heroin addiction becamerags problem in
southeastern and southwestern Asia recently. L&t in other

countries, heroin users not only had a high re@divrate but also had
the highest mortality rate among the addictive & users in
Taiwan. Current illicit drug use among teens istowing to increase
in many countries around the world. Heroin is adietd/e drug that is
one of the most abused drugs and is processed rimorphine and
usually appears as a white or brown powder. Acogrdo the 2006
National Survey on Drug Use and Health (NSDUH), rapjmately

3.8 million Americans aged 12 or older reportednigyheroin at least
once during their lifetimes, representing 1.5% le# population aged
12 or older. A variety of effective treatments anailable for heroin
addiction. For example, methadone, a syntheticteplaat blocks the
effects of heroin and eliminates withdrawal symptorhas proven

successful for the treatment of heroin addiction.
2. Data Description

Addicts Dataset (addicts.dat) In a 1991 Australgindy by
Caplehorn et al., two methadone treatment clinczshieroin addicts
were compared to assess patient time remaining rum#thadone
treatment. A patient’s survival time was determireedthe time (in
days) until the person dropped out of the clinioMas censored. The
two clinics differed according to its live-in paks for patients. For the
whole homework we are investigating a dataset franstudy by
Caplehorn et al. (Methadone Dosage and Retentioatients in



% Wa)ﬁéﬁd and %ﬁd ~ An Interdisciplinary Research Journal Volume X Issue 1 December 2019
ISSN 2320-8317

Maintenance Treatment, Med. J. Aust., 1991). Thiesa comprise the
times in days spent by heroin addicts from entrgidparture from one
of two methadone clinics. Two other covariates, elgnprison record
and maximum methadone dose, are believed to affectsurvival
times. A listing of the variables is given belowol@mn 1: Clinic
(2 or 2) Column 2: Survival status (0 = censored; departed from
clinic) Column 3: Survival time in days Column 4rigén record
(0 = none, 1 = any) Column 5: Maximum methadoneedosy/day) 1.
The variables are defined as follows
ID — Patient ID
Time — the survival time of the patient
STATUS - Indicates whether the patient is cureodec as 1 or was
not cure is coded as O.
CLINIC — Indicates the patient attended for treattna which clinic
(coded as lor 2)
PRISON - Indicates whether the patient had priegond (codedl) or
not (coded 0)
DOSE — A continuous variable for the patient maximidose
Objective of the study

We now state the basic goals of survival analysis,
Goal 1: To estimate and interpret survivor andiazard functions

from survival data.

Goal 2: To compare survivor and/or hazard funetion

Goal 3: To assess the relationship of explanatariables to survival
time.
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3. Analysis

SPSS Statistics is a software package used foractiee
statistical analysis. The software name originaliyod for Statistical
package for Social Sciences. It is widely used @nogfor statistical
analysis in social science. It is also used byketaresearchers, health
researchers, survey companies, government, edocatgearchers,
marketing organizations, data miners and othetrss dne of the user

friendly statistical software available today.

3.1 Comparing survival functions on different levés by Kaplan-
Meier estimator

Here we use Kaplan-Meier estimator to find whiclrialales are
significant

Survival of different clinics

Case Processing Summary
Censored
Clinic Total N N of Events N Percent
first clinic 163 122 41 25.2%
second clinic 75 28 47 62.7%
Overall 238 150 88 37.0%
Overall Comparisons
Chi-Square Df Sig.

Log Rank (Mantel-Cox) 27.884 1 .000
Test of equality of survival distributions for the different levels of clinic.
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3.2. Does survival depend on treatment Dose?

Case Processing Summary
Censored

dose Total N N of Events N Percent

20 1 1 0 0.0%
30 2 2 0 0.0%
35 2 2 0 0.0%
40 30 18 12 40.0%
45 10 7 3 30.0%
50 27 15 12 44.4%
55 21 20 1 4.8%
60 52 37 15 28.8%
65 22 17 5 22.7%
70 24 14 10 41.7%
75 6 3 3 50.0%
80 35 12 23 65.7%
90 2 1 1 50.0%
100 3 1 2 66.7%
110 1 0 1 100.0%
Overall 238 150 88 37.0%

Overall Comparisons
Chi-Square Df Sig.

Log Rank (Mantel-Cox) 52.562 14 .000
Test of equality of survival distributions for the different levels of dose.

Here the p- value is significant. So the dose Wweiaan be considered
as a factor for survival analysis.

10
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3.3 Does the survival depend on prison variable?

Case Processing Summary
Censored
Prison Total N N of Events N Percent
Criminal 127 81 46 36.2%
not criminal 111 69 42 37.8%
Overall 238 150 88 37.0%
Overall Comparisons
Chi-Square Df Sig.

Log Rank (Mantel-Cox) 1.262 1 .261
Test of equality of survival distributions for the different levels of prison.

Here p - value is insignificant .So the prison &hle cannot be
considered as a factor for further survival analysi

Statistical significance

From the column headed p value. Medicine dosagk clinic are

statistically significant. Criminal background iomsignificant and
will not be considered further.

3.4 COX PH Regression model

We first fit COX Regression with single factor. ldewe use clinic as

single factor.

Variables in the Equation
B SE Wald Df Sig. Exp(B)
clinic | 1.009 215  22.041 1 .000 2.742

11
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3.5 COX Regression with multiple covariates

Variables in the Equation
B SE Wald df Sig. Exp(B)
dose -.036 006  36.084 1 .000 965
prison -.327 .167 3.813 1 .051 721
clinic 1.009 215 22.041 1 .000 2.742

B coefficients

The B coefficient for Clinic is positive, tellingis that the
treatment receiving the smaller numeric code (€Clihi coded as 1 in
the first table.) will be associated with a greal@zard therefore,
shorter survival. Patients who are under treatroéilinic 2 have the
greater survival.

Dose has negative coefficients. This means thatricrease in
dose will be associated with low hazard and longigal.

Exp(B) the Hazard Ratio

The HR for dose is .965, so patients receivingnarease in one
dose of medicine have a hazard that is only .98% HR for clinic is
2.742, so those receiving treatment from clinicateha hazard that is
2.742 fold increases in the hazard rate of clinic 2

Covariate Means
Mean
Dose 60.487
Prison .538
Clinic .686

This shows the mean value for dose is 60.48alsd reports the
“clinic” as 0.686

12
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Conclusion

Survival analysis provides special techniques #natrequired to
compare the risks for death (or of some other gvasdociated with
different treatments or groups, where the risk geanover time. In
measuring survival time, the start and end-pointsstmbe clearly
defined and the censored observations noted. @elynibst commonly
used techniques are introduced in this review. &aleier provides a
method for estimating the survival curve, the lagk test provides a
statistical comparison of two groups, and Cox’spprtional hazards
model allows additional covariates to be included.

From the analysis we can conclude that medicireag® and
clinic are statistically significant. Criminal bagound is non-
significant and will not be considered further.

The HR for dose is .965, so patients receivingnarease in one
dose of medicine have a hazard that is only .98% HR for clinic is
2.742, so those receiving treatment from clinicatéha hazard that is
2.742 fold increases in the hazard rate of clinicS@ the clinic 2 is
better for the treatment.
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Acceptance Sampling Plan: A Review of
Literature

Maya T Nair' & Arya V. 2
1.Department of Statistics, SVR NSS College, Vazhoo
2.KUFOS, Kochi

Abstract

Acceptance sampling is an important field of steta quality control.
It is used to decide whether to accept or rejelcttdased on a random
sample of the product. While there is no directtadrof quality in the
application of an acceptance sampling plan to aslated lot, when
that plan is applied to a stream of lots from a demn it becomes a
means of providing protection for both the produoéthe lot and the
consumer. A sampling plan establishes the set lesrguiding the
sampling and the criteria for accepting or rejectithe lot. As there
exists a great diversity in possible scenariosrotpss parameters and
since different situations necessitate differenectoves, development
of acceptance sampling plans which give better Itesm a wider
range of situations is an area of great interestdésearchers. In this
paper, we present an overview of the prominentiassuith the field of
acceptance sampling.

Keywords: Acceptance Sampling, Consumer’s risk, Producesls,
Operating characteristic function.
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Introduction

Acceptance sampling is the process of evaluatipgraon of the
product/material in a lot for the purpose of actepor rejecting the
lot as either confirming or not confirming to a tyaspecification. In
acceptance sampling, a sample is taken from thandtsome quality
characteristic of the units in the sample is ingg@cBased on the
information in this sample, a decision is made regg lot
disposition. The decision-making rule involves tlaeceptance
threshold and a description of how to use the samgsult to accept or
reject the lot. Acceptance sampling plan is usudtlge when products
leave the factory and in some cases even withifiatttery. It involves
both the producer of materials and the consumens@uoers require
acceptance sampling to limit the risk of rejectiggod quality
materials or accepting bad quality materials. Raadi the importance
of acceptance sampling plans in statistical qualdptrol, this work
attempts to present a brief overview of promingandigs done in this
field.

Review of Literature

Balasooriya (1995) examined the failure censoesdpting plans
for two- parameter exponential distribution basadworandom sample
each of size n. The proposed approach was basegawh results and
only first failure time of each sample was needBake values of the
acceptability constant were tabulated for selevtddes of consumer’s
and producer’s risk. Further a comparison of thggssted sampling
plans with ordinary sampling plans using a samglesipe mn was
made and the given plan has an advantage in tdrstoder test time

and saving of resources.
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Balasooriya and Saw (1998) presented reliabilim@ang plans for
the two-parameter exponential distribution undegpessive censoring
and operating characteristic curve was derived gudine exact
distributional properties of the maximum likeliho@s$timators. The
suggested sampling plan was quite useful as itigesvsavings in
resources and total test time. The same also dffégre flexibility to

remove functioning test specimens from additiomskihg at various
stages of the experiment.

Kantam et al (2001) studied the problem of aceemaampling
when the life test was truncated at predetermimee.tFor several
acceptance numbers, confidence levels and valuesatmf of the
specified experimental time to the specified aver#g, the minimum
sample size needed to ensure the fixed averagewkie obtained
under the assumption that the lifetime variatehef test items follows
a distribution belonging to Burr’s family XII of sliributions known as
the log-logistic model. The operating charactezisilues of the given
sampling plan and producer’s risk were obtained asd the results
were illustrated by an example.

Baklizi and Al - Masri (2004) developed acceptaseenpling
plans assuming that the life test was truncatea jte-assigned time
and the lifetimes of the test units were assuméddlkow the Birnbaum
Saunders distribution. The minimum sample size eéd¢d make sure
that the determined average life was obtained dred dperating
characteristic values of given sampling plans amdiycer’s risk were
also presented.

Rosaiah et.al (2006) considered a generalizatibrihe log-
logistic distribution known as exponentiated logigtic distribution.
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They determined the operating characteristic f@ampling plan for
the case that a lot of products were submittedifigpection with
lifetimes assigned by an exponentiated log-logislistribution.Tsai
and Wu (2006) considered the problem of an acceptaampling plan
based on the truncated life test when life distrduof test items was
generalized Rayleigh. For various acceptance numbenfidence
levels and values of the ratio of the fixed expemintime to the
specified mean life, the minimum sample size rexglito ensure the
specified mean life were obtained and some tabkre &lso provided
in this paper to illustrate the use suggested ptanseniently.

Balakrishnan et.al (2007) developed acceptancelgamplans
when the life test was truncated at a predetermiiineel The minimum
sample size necessary to make sure that the smkcifean life was
obtained by assuming the life times of the tesloWd generalized
Birnbaum-Saunders distribution. The operating attarstic tables of

the given sampling plans as well as producer’swiske discussed.

Aslam (2008) provided a reliability sampling plassaming that the
lifetime of the product follows Rayleigh distribati with known value
of the shape parameter. They obtained test trwncatatio by
considering the producer’s risk for given valuegha sample size and
acceptance number. They also provided the compaon$@roposed
sampling plan with existing acceptance sampling.pla.

Aslam and Jun (2009) proposed a group acceptaamgpling
plan for a truncated life test when a multiple nembf items as a
group can be tested at once in a tester assumatghd lifetime of a
product follows the Weibull distribution with knowshape parameter.
With the specified termination time and the spedfinumber of
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testers, the design parameter such as number afpgrand the
acceptance number were determined by satisfyingtbéucer's and
consumer’s risks at the specified quality levelsl &dme results were

explained with tables and examples.

Burr XII had been shown to be a useful model ia #neas of
quality control, reliability studies, duration afalure time modelling.
So, Lio et.al (2010) illustrated acceptance sangptitans for Burr type
XII distribution percentiles when the life test wiiancated at a pre-
assigned time. The minimum sample size neededsiarerthe detailed
life percentile was obtained under a given consisnésk. The
operating characteristic tables as well as prodsiceisk were
presented. The R package named sp Burr were foraauta execute
the sampling plans. Aslam et.al (2010) providedeptance sampling
plans for Generalized Exponential distribution whitre life time
experiment was truncated at a pre-specified timee Tables were
provided for the minimum sample size necessaryngue a certain
median life of the experimental unit when the shppeameter was
two. The operating characteristic function valudstlte proposed
sampling plans and the associated producer’s weks also discussed.
It was also shown that the tables discussed canskd instead of
median life and another percentile life was chasethe criterion if the
sample parameter was not two. Aslam and Jun (2@x@nded a
double acceptance sampling plan for the truncateddst assuming
that the lifetime of a product follows a generalizéog-logistic
distribution with known shape parameters. They tyasonsidered the
zero and one failure scheme where the lot was satepno failures

were noted from the first sample and it was repctewo or more
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failures happened. When there was one failure frimenfirst sample,
the second sample was drawn and tested for the daradon as the
first sample. The minimum sample sizes of the fiasid second
samples were fixed and second samples were fixeth anake sure
that the true median life was longer than the giMenat the specified
consumer’'s confidence level. The operating charstie was
analyzed sorting to life at the specified consusmeonfidence level.
The minimum of these ratios were also acquired s@oalower the

producer’s risk at the assigned level.

Aslam et.al (2011) considered the Birndaum Sawnder
distribution as a life model to develop severalegptance sampling
schemes based on the truncated life tests. Theslajmd the double
sampling plan and determined the design paramesatsfying
producer’s risk and consumer’s risk simultaneouslythe specified
reliability levels in terms of mean ratio to theegetermined life. They
also proposed a group sampling plan and determiiveedarameters by
the both two above mentioned method. Mugal et.@l{? developed
economic reliability acceptance sampling plan fourBtype XII
distribution when the life test was truncated ate-gssigned
parameters. The minimum termination time needechake sure that
the specified life percentile was found under aegiyproducer’s risk
and for various parameters, the operating chatattevalue of the
proposed plan were presented. A comparative stigyaposed plan
and existing plan developed by Lio et.al (2010) aia® determined.

Ramaswamy and Anburajan (2012) proposed doubleptaace
sampling plans for truncated life tests when the time of test items
follows generalized exponential distribution. Proitity of acceptance
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was calculated for several consumers’ confidenceldeby fixing the

producer’s risk and were discussed with the helptaifles and

examples.

Rao and Kantam (2013) developed sampling planshierHalf
Logistic distribution percentiles when the life ttegas truncated at a
pre-assigned time. The minimum sample requirednsuee the fixed
life percentile were obtained under a given congsismesk. Also, the
operating characteristic values of the samplingigplas well as the
producer’s risk were discussed. Al-Nasser and Ale@m(2013)
considered exponential Frechet distribution as aehéor a lifetime
random variable when the life test was truncate@ gire-specified
time. The operating characteristic function valudsthe proposed

sampling plans and the associated producer’s regk &cquired.

Gui and Zhang (2014) flourished an acceptance kagnplan for
Gompertz distribution under a truncated life teBor various
acceptance numbers, consumer’s confidence levelsvalues of the
ratio of the experimental time to the specified mdidetime, the
minimum sample size required to assert the spedcifiean lifetime
were acquired. The operating characteristic functralues and the

corresponding producer’s risks were also presented.

Al-Omari (2015) studied the problem of acceptaseenpling
with truncated test at a predetermined time. Theegdized inverted
exponential distribution was scheduled as a modelaf life time
random variable and minimum sample sizes neededatsfy a
specified mean life were acquired. The operatingratteristic
function values of the sampling plans were accordedl the
producer’s risk were also examined. Some useflésabf the ratio of
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the true mean life to specified mean life that rteirts acceptance with
a predetermined probability were introduced. Guidsiam (2015)

developed a time truncated acceptance sampling ylen the life

time follows a Weighted Exponential distribution.orF several

acceptance numbers, consumer’s confidence levalisew of the ratio
of the experimental time to specified mean lifetiar& the minimum
sample size needed to ensure a definite medianméiee obtained.
Also, the operating characteristic function valuemd the

corresponding producer's risk were discussed. Thee@ance
sampling plan was illustrated with a numerical eglan

Kumar and Ramyamol (2016) attempted to deriveatthequate
economic reliability sampling plans for acceptinglod containing
identical units having exponentially distributedfetime. The
optimization problems were formulated for obtainitiye average
sample number. The cost involved in their plans vea&lom expect
for reliability group sampling plan under Type Ensoring and their
comparisons showed that reliability group sampptan under Type II
censoring has the minimum cost of testing. Rad @04.6) formulated
the acceptance sampling plans for the exponenteadhét distribution
based on percentiles when the life test was tredcat a pre-assigned
time. The minimum sample size required to assextsgpecified life
percentile was obtained under a stated consumeksand producer’
risk at the same time and the operating charatitenslues of the
sampling plans were presented.

Malathi and Muthulakshmi (2017) proposed the dasig of
acceptance sampling plans for truncated life tssuming that the
lifetime of a product follows Frechet distributibased on median. The
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minimal sampling plans to meet the consumer’s damite level with
optimum total cost were designed and also effigievicthe proposed
plan was analyzed. Ramya and Devaarul (2017) dpedloeliability

sampling plans for intermitted test batches basedype | censoring
data. The main problem in the case of intermitesling faced by the
quality control practitioner was the process averadpich may vary
due to occasional productions. To overcome thecditly of ensuring

the exact reliability of products while disposingetlots, minimum
reliability was acquired before acceptance of thie In this paper,
reliability sampling plans were determined for atparameter Erlang
distribution and these were formulated and designesich a manner
that they were more reliable with respect to theeptance of the
batches. Loganathan and Gunasekaran (2017) ateérgpigetermine
reliability single sampling plans under hybrid cersg scheme
assuming that the life time of the product folloxponentiated
exponential distribution. Plan parameters wereiobthcorresponding
to two specified points on the operating charastiericurve and the
sampling plans protected the interest of both tteelycer as well as

consumer.

Al-Omari et.al (2018) considered the problems mfagaceptance
sampling plans when lifetime of a product follows arghall-
OlkinEsscher Transformed distribution for differertalues of
acceptance number, confidence levels and defingkieg to the
particular mean lifetime. In the proposed samplpign parameters
including the minimum sample size, the operatingarabteristic
function and producer’'s risk were calculated. Theympared the

efficiency of the proposed sampling plan with neammgling plans in
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terms of sample size and the proposed plan provitiedsmaller
sample size as compared to existing sampling fRosaiah et. al
(2018) considered exponential pareto distributian aa probability
model for the life time of products. For a propossmple size,
producer’s risk and truncation number, a test ptadetermine waiting
time to terminate the experiment was constructed eiponential
pareto distribution. Senet.al (2018) considered deeermination of
reliability acceptance sampling plans for the W#ilistribution under
generalized hybrid censoring schemes. Sample sideaaceptance
constant were determined for assigned producedscansumer’s risk
using asymptotic normality of the maximum likeliltbestimators of
the model parameters. A comparative study was teddar to verify
whether the reliability acceptance sampling plareeinthe specified
consumer’s and producer’s risk for finite sampleesand optimum
reliability acceptance sampling plans were obtaibased on variance
minimization criterion subject to a cost constraihey also proposed
suitable algorithms for computation of optimum abllity acceptance

sampling plans.

Rao et. al (2019) described the development oh@reptance
sampling plan based on percentiles for Type Il gaimed log-logistic
distribution assuming product having definite lilme and hence life
time was terminated with the end of the produdtilihe. The aim of
the test was to determine the minimum sample gg@aired to attain a
specific life time percentile at an acceptable lesfeproducer’s risk
and consumer’s risk. Obtained operating charatiergirves were
presented along with the producer’s risk.
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Conclusion

Detailed study of the above research works shadde to
provide in-depth understanding of the methodologies techniques in
the field of acceptance sampling plans. As the dagplan bases its
decision on a sample of the lot and not the elldirethere is always a
chance of making an incorrect decision. Also,etéht aims require
different schemes for choosing the sampling plarccefdtance
sampling, as is the case with any statistical sengp$ thus inherently
error prone. There is always room for further reseavhich would
attempt to formulate sampling plans with higher sagility and

efficiency as well as lower margins of error andtco
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Abstract

Photocatalysis refers to the acceleration of theteraof
oxidation/reduction reactions on semiconductor goe, with the
utilization of ultraviolet or visible light radiatin and being widely
practiced for the eradication of organic pollutant€sraphene
derivatives modified g-Dl; based photocatalysts has attracted much
interest during the last years due to their struetu with unique
features such as large specific surface area, théramd chemical
stability and enhanced visible light utilizationhi¥ review attempts to
showcase the recent progress in the rational deargphfabrication of
graphene modified g4Bl, photocatalyst for pollutant degradation.

Key words: photocatalysis, gD, graphene, pollutant degradation.

Introduction

Semiconductor based photocatalysis have great fadtém crack
energy dilemma and environmental issues. Graptatibon nitride is a
fascinating conjugated polymer semiconductor thas hreceived
tremendous attention in the current period duetsgdower band gap
and higher visible light absorption ability [1]. Wever, its
photocatalytic efficiency is limited because of thigh recombination
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rate of photogenerated electron-hole pairs [2].pBeae, a new two-
dimensional honeycomb-like carbon nanomaterial, besen observed
as perfect support material for loading catalystigas because of its
superior thermal, mechanical, optical and eledtqcaperties as well
as large specific surface area [3]. Recently, geaphand its
derivatives, graphene oxide (GO) and reduced graplogide (rGO),
have been broadly studied for the applicationshatgcatalysis. One
of the promising ways to enhance the photocatalytivity of the
carbon nitride is a modification with graphene atsdderivatives [4].
This method is an inspiring route to achieve anrouped charge
separation in the electron transfer process. Ia thview paper we
were discussed significant advancements in graplasrevatives
supported g-€Ns nanocomposites, including their common
preparation methods, development mechanisms and tuerent
applications such as pollutant degradation, é¥olution and C@
reduction. This study will encourage new progressetesigning @GNy
photocatalysts and promotes their application invirenmental
problems.

Graphene based g-GN4

The photocatalytic behaviour and degradation mesirarof
AgsPO, with nitrogen-doped graphene and ¢Ng (AgsPO/NG/g-
Cs3Ng) was reported by Q. Zhang et.al for the degradaiiaetracycline
(TC). In the aforementioned catalyst, NG functi@ssa solid electron
mediator which suppresses the recombination ratphotogenerated
carriers. The degradation via Z scheme mechanismstbothe
photocatalytic behaviour, photo mineralization agplabtostability of
pure AgPQO,. AgsPOY/NG/g-GN4 attained degradation rate of 93.6%
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within 90 min of visible light irradiation and thetal organic carbon
(TOC) analysis establishes the mineralization tatebe 72%. The
retainment of 70% degradation rate after 4 recgctims confirms the
photostability of the catalyst. The role of hol€s; and OH as reactive
oxidation species for the degradation of tetraogchwvas extensively
studied. Fig.1 illustrates the mechanism of tetchey degradation by
the catalyst. This may possibly offer novel visiemsmprove extremely
efficient and stable g-fBl,- graphene based photocatalysts [5].

Degradation
Products

|

\
TCmmy | NG o -
VB 2-CaiNy

Degndaﬁﬂy e Tf =

Products \
Ag, POy -OH

Fig.1. Mechanism of degradation of tetracyclineAayPO,/NG/g-GN,

Recently, the photocatalytic degradation of metirgnhge (MO)
by magnetically separable Z-scheme gN&graphene/NiFg€, (CGN)
nanocomposites was investigated by G. Gebreslatsa¢ Authors
claim that the synthesized nanocomposite CGN-25%plays the
highest photocatalytic activity and is about 15artl 6 folds higher
than pristine NiFgD,, g-GN4, and binary g-eN4/NiFe,04-25% (CN)
respectively on the degradation of MO. Accordinghe observations
made from DRS and PL spectra, the enhanced phatgiat
behaviour of the CGN nanocomposites were connetdedreater
visible-light absorption and photogenerated electiole separation.
The nanocomposite can effortlessly recover usingreal magnetic
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field and displays reasonable stability after sigyoding runs. Here,
NiFe,O4 nanoparticles behaves as photosensitizer whicarems the
light absorption of geN, and graphene sheets aids as electron
mediator which stimulates charge separation andbleislight
absorption [6].

A novel visible light driven ternary Fe (lll)/graphe/g-GN4
(Fe/GE/CN) composite photocatalyst was construbteX. Fang and
his research group for water disinfection. By aduptsimple
impregnation method, they have grafted Fe (lll)cggeon the surface
of g-GNs. Introduction of graphene to this binary compos#ads to
well distribution, smaller size of the Fe speciesl anore efficient
ternary Fe (lll)/graphene/gs8, photocatalyst with better activity. The
optimised sample, 25%-Fe/ grapheneiifdegrades 82 % of Methyl
Orange (MO) in 60 min whereas pure gNg and 1%-GE/g-eN,4 only
could degrade less than 35% of MO in equal time&hSan increased
activity shown by catalyst is due to the synergistifect between
graphene and Fe (lll) and interfacial charge tramsffect between Fe
and g-GNy4 in the ternary composite. the removal of TOC whasua
51.2% after 60 min reaction. The removal of TOC whsut 51.2%
after 60 min reaction i. e. after photodegradataimut 51.2% organic
carbon over MO is transformed into inorganic cartioy) [7].
Graphene oxide based g-¢N4

H. Wang et.al fabricated gs8; nanoparticles/graphene oxide
(CNNP/GO) nanocomposites with enhanced visibletlgjtotocatalytic
activity by loading g-@N4 nanoparticles (CNNP) on graphene oxide
(GO) through electrostatic self-assembly approatie. decrease in C-
OH peak intensity with an enhancement in C-O-C pedénsity
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revealed from FTIR specifies the role of OH groupstie GO and
CNNP by developing C-O-C bonds which ultimatelyutes in the
band gap narrowing and enhanced visible-light giignr of the
CNNP/GO nanocomposite. In the GO modified CNNP dantpNNP
performs as a photocatalyst which can create ekedtole pairs under
visible light radiation and GO supports and asstbes transfer of
photogenerated electrons. The optimized sample (@S8R mass
ratio 4:1) shows enhanced degradation efficiency 606 for
methylene blue within 3 h due to its proper bangd gad the enhanced
separation efficiency of photo-generated carri@itse photocatalytic
activity increases with CNNP content and reaches@imum value
and further addition of the same leads to declihglmtocatalytic
activity [8].

F. Yang et.al developed graphene oxide-basegNg-ghotocatalyst
for the degradation of RhB. They synthesised theary catalyst,
primarily by integrating NaT@ (hydrothermally synthesised using
NaOH and TgOs) with gGN4 via in-situ calcination of urea and
NaTGOs.  Graphene oxide was incorporated with precursgr b
photochemical reduction self-assembly methods. TEM image of
NaTaQ/g-C3N, (fig.1) illustrates more clearly that the hetergjtion
is successfully realized by the combination of NaJaano cube and
g-CsN4. Even though NaTagshows weak degradation efficiency, 0.05
wt% NaTaQ incorporated g-6N4 shows better photo catalytic activity
than g-GNjand NaTa®@ and degrades 47% of RhB in 70 minutes.
Finally, 99% of degradation of RhB was attained2Bywt% graphene
oxide combined NaTafy-CsN4[9].
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500hm

Fig. 3. TEM image of NaTagly-C3N/GO

R. Zhang et.al synthesized a multifunctional gNggraphene
oxide wrapped sponge monoliths (MS) via facile digpsqueezing
process followed by frozen-drying. The obtained {GO-wrapped
MS possess outstanding adsorption capacity as agellexcellent
photocatalytic performance towards dyes (RhB and) gl organic
solvents. GO bridges between gNy and MS and enhances
photogenerated electron-hole separation. MS preseats exceptional
elasticity and recoverability and possess porouscttre which aids
the easy passage of gas molecules to reaction $hesenhances the
photooxidation of NO with a maximum removal ratib 45.9% and
photoreduction of Cowith CO, CH, and H evolution rate of 42.9, 4.6
and 1.6umolg *h™, respectively [10].

D. Xu and his co-workers were successfully ableettuce CQ
into methanol (CHOH) and methane (G photo catalytically using
ternary AgCrO4/g-CsN,/GO composite. In this study they used silver
chromate (AgCrO,) nanoparticles as photosensitizer to improve the
light absorption of g-eN4 and graphene oxide (GO) as cocatalyst, to
serve as promotor for charge separation as welb adfer abundant
active sites for photocatalytic reduction. The &eyn AgpCrO/g-
C3sN4/GO composite photocatalyst forms Z-scheme heteotipn and
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gives a high C@reduction activity of 1.03mol g* with a TOF value
of 0.30 h* under sunlight, which is 2.3 times that of pur€j.[11].

Reduced graphene oxide based gsN,4

A facile photoreduction approach was chose by N.etal for
the synthesis of Z-scheme photocatalyst;ihARGO/Ws. The visible
light induced photocatalytic degradation of colesd ciprofloxacin
(CIP) was investigated to assess the photocatapytiperty of the
prepared photocatalyst. Only holes contribute te thegradation
process of CIP in the absence of RGO and thusefeadation rate by
g-CN4/RGO/WQ; composite was found to be double that of g-
C3sN4/WOs.The role of RGO as electron mediator improves the
performance of photocatalyst and considerably Bs@e the
adsorption capacity of composites for CIP [12].

X. Yang et.al. synthesized reduced graphene oxédddped
g-CsN4 (rGO/PFCN) for the removal of NQusing visible light. The
bandgap of corresponding catalyst is found to bB& 2V which
indicates that both Fe doping and rGO recombinatiarrowed the
band gap of g-€N4 to varying degrees and extended the visible light
absorption range of g4, for generation of exciting carriers. Authors
found that for the rGO/PFCN photocatalyst, the H@oval efficiency
improved first and then diminished with the risentdiss ratio of rGO
to Fe, and the sample with a mass ratio of 2:3 thadlargest NO
removal efficiency, which was 93.44%. When rGO eontincreased,
the contact area and interface interaction betw& and Fe-gN,
increased, and rGO performed as a high-speed chfmmredectrons to
accelerate the transport and separation of elestnasulting in the
production of more active particles to oxidize NONO;. XRD and
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FT-IR analysis clearly indicates that rGO/PFCN skamip relatively

stable in crystal and chemical structure even diter photocatalytic

cycle tests [13].

The researchers have been successfully fabricatediced
graphene oxide (RGO)-supported Cd0.5Zn0.5S (CZSINy Z-
scheme heterojunctions via a two-step method fomprawed
photocatalytic hydrogen production. Photolumineseenspectra
evidently attribute that photo-current density oZSIRGO-2% is
curiously improved after adding g4, which is 32 times and 67
times higher than that of pure CZS and gN¢ The photocatalytic
hydrogen evolution reaction (PHER) of CZS/RGO/ gN& -40%
catalyst (with CZS/RGO-2%) shows the highest radbeua 39.24
mmolg*h?, which is 8.12 times and 48.44 times higher thare [CZS
and g-GNy, correspondingly [14].

Y. Bao and K. Chen constructed a Z-scheme BiOBdlced
graphene oxide/protonated ghG (BiOBr/RGO/pg-GN,) visible-light
active photocatalyst and studied its photocatalyédformance by the
degradation of Rh B and TC in aqueous solution. dlgradation
efficiency order for RhB removal were reported 88BiOBr/RGO/
Pg-GN4> 10%BIiOBr/pg-GNs> pg-GNs> BiOBr. The 10% BiOBr/
RGO/pg-GNscomposite achieved 100% degradation within 7.5 min
and further loading of BiOBr decreases the actiteson pg-GN,4 due
to its negative shading effect. The mineralizapoocess indicates that
the 10% BIiOBr/RGO/pg-éN, photocatalyst has very strong
mineralization ability and total organic carbon @Oremoval ratios
were found to be 88% and 59% for Rh B and TC rdspayg. The
photocatalyst possess good stability as there isotioeable difference
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for the phase and structure of the 10%BiOBr/RGQZgly, composite
after five times of recycling test. The authors @eéd radical
guenching and ESR spin-trap experiments to conthien Z-scheme
mechanism [15].

Conclusion

Graphene and g{8l; based materials comprise a group of
compounds which exhibit enhanced photocatalyticiviagt for
environmental cleansing, water splitting, Bhd Q generation and
CO; reduction due to their sole properties such asrthkchemical
stability, large specific surface area and improwadible light
utilization. These features insisted the researcdmnounity to
synthesize a large variety of graphene andN:(ased composites,
especially during the last decade. Besides incatmor of graphene
derivatives-based g#8; with metals or metal oxides has exhibited
activities significantly around 50% or even moreheTimproved
photocatalytic efficacies of the composites wereedpminantly
ascribed to the development of effective 2D-2D togtmctions at the
interface of g-GN, and graphene or metal or non-metal or
semiconducting components. Due to the generationintmate
heterojunctions, the nanocomposites attain novecttenic/optical/
redox properties, thus the recombination rate efphotoactive species
is reduced and therefore their photocatalytic #gtig upgraded.
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Abstract

Iron oxide nanoparticles synthesized by co-preatmn
technique were structurally, optically and morphgitally analyzed
using XRD, UV, FTIR and SEM technigues. From theayX-
Diffraction (XRD) analysis, we found that the pregzh sample 1
contains crystalline R, (Magnetite) nanoparticles of particle size
23nm having cubic symmetry and face centered éatfBut the the
decrease in drying temperature during the synthpsisess of sample
3 shows that it contains nanoparticles of crystedlp-Fe,O; phase.
The particles in this sample have cubic symmetry laody centered
lattice. The particle size is found to be 12.907. nthe optical
characterization of the Iron oxide nanoparticles svdone by UV
analysis and Fourier Transform Infrared (FTIR) spescopy. By UV
analysis, the band gap energy of each sample @ilzkd. The values
of both direct and indirect energy band gap of Magnetite sample
are classified sample 1 and sample 2 as a semiaboduThe FTIR
analysis is helped for the identification of atomacrangement,
chemical bonds and modes of vibration of these ®andhe three
samples. The morphological characteristics of Irooxide
nanoparticles were studied using Scanning Electidicroscopy
(SEM).
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Introduction

Nanotechnology is the science that deals with matt¢he scale
of 1 billionth of a meter (i.e., I8meter = 1 nm) and is also the study
of manipulating matter at the atomic and moleculscale.
Nanoparticles are at the forefront of rapid develept in
nanotechnology. Their exclusive size-dependenteptigs make these
materials indispensable and superior in many avEaaman activities.
In general, the size of a nanoparticle spans thgerdbetween 1 and
100 nm. Iron oxides are common natural compoundbk Gm also
easily be synthesized in the laboratory. Iron amgigen chemically
combine to form iron oxides (compounds). There Edaron oxides,
including oxides, hydroxides, and oxide-hydroxid€enerally, iron
oxides are prevalent, widely used as they are eesige, and play an
imperative role in many biological and geologicabgesses. They are
also extensively used by humans; as iron oresemtite, catalysts,
durable pigments (coatings, paints, and coloredcretes), and
haemoglobin. The three most common forms of iroilex in nature

are magnetite (R©®,), maghemitey-Fe,O3), and hematiteat Fe,03).
Chemical Synthesis of Iron oxide nanoparticles

Wet chemistry synthesis is widely used to fabricatroparticles.
Under particular circumstances, well-structuredstaline clusters of
nanoparticles with extremely small size (less tH&inm) can be
fabricated easily by using wet chemistry syntheBm. example, the
co-precipitation technique can be used. Ferrouphsi¢ and Ferric
sulphate, both in aqueous solutions, are mixed paricular molar
ratio. Alkaline solution is slowly dropped into thaxture until the pH

approaches 10 with mechanical or magnetic stirriB@ack slurry
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precipitation is produced immediately when alkalsodution is added.

After a long period of vigorous stirring, hydrochtoacid is added to

stabilize the nanoparticles. The precipitationnsed with acetone and

D.I (de-ionized) water after fabrication.

Figure (1): Synthesis process of Iron oxide Nanoparticles

Felt

Stirring at 40°C

Fe3+

Add NH,OH

(H=10)

Add HCI

®H=3)
¥y
Cleaned
¥
Dried

Table 1: The preparation and parameter variation of dffiésamples

Molar

Reaction : : pH Drying Separation

Ratio .

Sample Temperature 34— on Stirrer (HCI) | Temperature | Technique
(Fe:Fe™)

Whatman

1 40 1:1.8 Magnetic 3 150 No.41 filter

paper

Whatman

2 40 1.8:1 Magnetic 3 150 No.41 filter

Paper

Centrifuge

3 40 1.8:1 Magnetic 3 100 Method

(1500 rpm)
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Structural Characterization - XRD Analysis

X-Ray Diffraction (XRD) can be used to estimate #iwee of the
particles and the crystalline structure of the dampine broadening
from the XRD pattern is used to calculate crysizés using Debye-
Scherrer formula. X-ray diffraction patterns haweb widely used in
nanoparticles research as a primary charactenzaechnique for
obtaining features like crystal structure, crysdgllsize, lattice

constants and strain.

——1 Sample1

— Sample2

—— Samplel

450
400
250
200
250 ]

200 -

Intensity (cps)

1580 -]

100

=0

2-Theta (degree)

Figure (2): The XRD pattern of the three samples

Sample 1: The XRD patterns of the compound were recordedgusin
the X-Ray diffractometer with Cu-Kradiation {=1.5405). The X-ray
power diffraction data obtained for the sample mtsdthe crystalline
nature of the iron oxide particles in it.

The major characteristic peak in this pattern isaimed at
21.397 which can be related with the (200) planes ofCze Some
other strong peaks are obtained & ®alues 32.86%2 20.638 and
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36.794. This crystalline Iron oxide sample has cubic syetmn and
have face centered lattice. (The result is compavét standard
JCPDS data, CAS Number: 79-0416). The particle, sising the
Debye-Scherrer formula is found to be 23.14 nm

Sample 2:The major characteristic peak in this pattern itaioled at
20.762 which can also be related with planes of@€The strong
peak at ® = 29.54% can be related with (220) plane. Some other
strong peaks are obtained &b Xalues 32.95Dand 35.908 This
crystalline Iron oxide sample is similar to samplewvhich has cubic
symmetry and have face centered lattice.(The reswbmpared with
standard JCPDS data, CAS Number: 89-0951). Thecjeasize, using
the Debye-Scherrer formula is found to be 22.12 nm

Sample 3:The major characteristic peak in this pattern itivled at
26 = 37.444 which can be related to the (400) plane§-67e:0; (beta
phase). Some other peaks are obtainedPatalues 54.055 22.128
and 61.938 This can be related to the presence of crysealiion
oxides. Comparison of the results with standard D€ Rlata (CAS
Number:39-0238) proves the presence of beta pAdse.sample has
cubic symmetry and body centered lattice. The garsize, using the
Debye-Scherrer formula is found to be 12.907 nm.

Optical Characterization-UV & FTIR Analysis

The UV Spectroscopy helps to study the absorptiod a
transmittance spectrum of the samples. Mainly thé absorption
spectrum was used to study the optical charadterisff iron oxide
nanoparticles. This spectrum shows the relationwéen the
wavelength and absorbance of each sample. The dgemdEg (for a
direct transition between the valance and condadiand), is obtained
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by fitting the experimental absorption data withe tHollowing
equation: ¢hv) 2 =A (hv - Eg), for a direct band gap semiconductors,
where Iv is the photon energy, is the absorption coefficient, Eg is the
band gap, and A is the characteristic parametep@ddent of photon
energy. A board absorption peak is found to be rado#00 nm. To
measure the energy band gap from the absorptioatrapdhuy) ?
versus k graph is plotted. The extrapolation of the linpartion of the
plot to (hwv) % = 0 gives the value of energy band gap. The bapd g
energy of sample 3 is less than that of its bullOgelt is seen from
XRD that sample three is fiphase §-F&03).

5.0x10% |-
37 | —=— sample 3 (1.125eV)
4.0x10™ —— sample 2 (1.25eV)
N r ——sample 1 (1.375eV)
~—~
2 3.0x10% |
c L
N
2.0x10% |
1.0x10% |
0.0}
" " 1 " 1 " 1
0 1 2 3 4 5

hv (eV)

Figure (3): Variation of ¢hv)? vs. photon energy ¢, for -FeOs;
nanoparticles in different samples.

FTIR Analysis

FTIR analysis is used for the identification of raio
arrangement and the concentration of chemical hmedent in the

46



% Wa)ﬁéwf and %ﬁd ~ An Interdisciplinary Research Journal Volume X Issue 1 December 2019
ISSN 2320-8317

samples. The spectra are analyzed in the wave @frgfg00-500 cr.
Following figures shows the FTIR spectrum of theeéhsamples.

0.98

0.96

0.94

(0]
o
g
£ 0.92 4
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(%]
C
S  0.90 o
'_
0.88 -
Scale:
0.86 4 X axis: 1 div=250
' Y axis: 1 div=0.02
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Figure (4): FTIR Spectra of Iron Oxide NanopartcléSamplel)
synthesized via Co-precipitation

From the figure, it is clear that the peak abo@B®B400 crit is
due to O-H stretching vibrations. It also exhibitiatense peak about
640cm’, this is due to the stretching vibration mode aisged to the
Metal-Oxygen absorption band (Fe-O bonds in thstatlne lattice of
Fe;0y).
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FTIR Spectra of Iron Oxide NanopartcléSample2)
synthesized via Co-precipitation

From the figure, it is clear that the sample 2 Aasmilar FTIR

spectrum to that of sample 1.This sample showsseteabsorption
peaks lies at about 500-750 ¢rand 1000-1500 cth The peak lies
around 600 cf is due to the stretching vibration mode of theGre-
bonds. The O-H in plane and out of plane bondsapps 1400-1500
cm*and 950-800 cih, respectively. The out plane bonds are less

intense than in plane bonds.
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Figure (6): FTIR Spectra of Iron Oxide Nanopartcl¢Sample3)
synthesized via Co-precipitation

The spectrum shows intense peaks in five band safides peak
in the range 650cthis due to the stretching vibration mode of Fe-O
bonds. The absorption band between 900-1008, ararresponds to
bending vibration associated to the O — H bond. dlbsorption band
in the range 1400 cthis also due to the presence of O-H in plane
bonds. The peak in the range 3000- 3500 @rdue to O-H stretching

vibrations.

FTIR spectrum of all the three samples is very fuélpn
determining the bonds and modes of vibrations ek¢hbonds. The
observations are matched with standard results.

Morphological Analysis

Scanning Electron Microscope is a very useful foollooking
the morphology at nanoscale range of different pwsdamples.
Surfaces details, homogeneity and elemental coriposcan be
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determined in one experiment on the same sample. stady of
surface morphology of iron oxide nanoparticles haen carried out

using Scanning Electron Microscope. Figure(7) shaws SEM
micrograph of the sample 1. Nanoflakes are visibkbe figure.

i
20kV  X5,000 5um 0000 11 46 SEI

Figure (7): The SEM micrograph of sample 1 showiagosized flakes
Conclusion

The Iron oxide nanoparticles were successfully lsized by
co-precipitation technique. The structural, optieald morphological
features of three samples are studied from XRD, BEMR and SEM
techniques.

From the X-ray Diffraction (XRD) analysis, we fairthat in
sample 1, there is the existence of crystallineoparticles of FgO,
(Magnetite) having cubic symmetry and face centdedtice. The
particle size of the sample is found to be 23.14 using Debye-
Scherrer’s formula. The sample 2 is almost singathat of sample 1.
But the analysis of the sample 3 shows that itaiastnanoparticles of
crystalline B-Fe;0O; phase. The particles in this sample have cubic
symmetry and body centered lattice. The particte $$ found to be
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12.907 nm. The optical characterization of the loaide nanoparticles
was done by UV analysis and Fourier Transform hefla(FTIR)
spectroscopy. By UV analysis, the band gap enefggaoch sample is
calculated. The values of both direct and indi@ergy band gap of
the Magnetite sample are classified sample 1 amiplea2 as a
semiconductor. The FTIR analysis is helped for identification of
atomic arrangement, chemical bonds and modes o&tidln of these
bonds in the three samples. The morphological cheniatics of Iron
oxide nanoparticles were studied using Scanningtiie Microscopy
(SEM). But this SEM data is not sufficient to expléhe morphology
of these nanoparticles as we need magnificatiomewbé&um. The
magnetic studies of these Iron oxide particles haarg importance. In
order to use iron oxide nanoparticles in biomedfedd, we have to
coat these nanoparticles with surfactants. Iroml@xianoparticles due
to their strong magnetic properties were used iiirgtiology and then
in medicine.
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Abstract

Antimicrobial resistant (AMR) microorganisms areeonf the
great concerns globally as it affects millions afek in various
ecosystems. The introduction and overuse of antimi@ls in farm
animals and plants, along with the unsystematic agew and
contaminated water discharge into aquatic environteg increased
the amount of antibiotic resistant bacteria in atjoaecosystems.
Significant amounts of antimicrobial agents foroader period of time
in the aquatic systems offers major selective pireskr antimicrobial
resistance in bacteria.The high level of antimigablesistant bacteria
isolated from marine environments indicates a sevidhreat for
aquatic organisms and human health. The emergenicethis
phenomenon has revealed multiple and complex méesrharby which
antibiotic resistance arises and spreads among dyactof the same
species or even among different species. The pEesal of these
impurities in the environment indicates the nedgdsir better source
control as well as adhering to environmental qualgtandards. In
order to counteract the possible threats, systematrategies are
required for integrated activities of professionalsd scientists from
various fields of science and industry.

Key words: Antimicrobial resistance, Aquatic ecsteyn, Prevalence,
Consequences
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Introduction

The invention and introduction of the lifesaver iofectious
diseases: the antibiotics, after world war tremestio helped the
healthcare systems. Apparently the overuse and smisaf these
antimicrobial agents have developed the emergericantbiotic-
resistant bacteria (1). The emergence of this phmenon has become
a multifaceted threat affecting lives globallyhds been warned by the
World Health Organization (WHO) that, if no conteal actions could
be taken to tackle the emergence of these antbiotisistant
organisms, the death toll of the affected ones hbellraised up to 10
million by 2050.

Antibiotic resistance arises and emerges amonteiacof the
same species or even among different species throogzontal gene
transfer mechanisms. The resistance mechanisnug diéerent types.
They include rejection or exclusion of the antiwoby the cell
membrane, target modification or deactivation & &émtibiotic, limited
sensitivity of the cellular target, and extrusioonh the cell (2). The
horizontal gene transfer mechanisms can be reflecie various
compartments of the environment which includes thguatic
environment as well. The pathways which introddee dntimicrobials
to the aquatic environment are the pollution offawe water,
groundwater and drinking water with antimicrobiajeats or the
bacteria harboring those genes (3). Wastewatetnisgzd plants are
often pointed out to be one of the main point sesiraf antimicrobial
pollution. As the presence of antimicrobial ageiristhe aquatic
environment become evident to be a serious thogatitnans and other
forms of life, it is necessary to focus on the @cfplan to eradicate the
threat caused by these resistance mechanisms.
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Dispersion of antimicrobial agents to the aquatic mvironment

The presence of antibiotic-resistant bacteria iguatc
environments has increased incidentally due to exiensive use of
antibiotics by humans (4). The overuse and unwaimgzttion of
antibiotics in various compartments of the envireninhave been
connected to the emergence of resistance confetvangieria (5).
Subsequently, the impact of this usage covers durthesistance
conferring genes such as plasmids, transposonsviath spread to
nearby environment compartments and other spelinese is always a
possibility of consumed antibiotics to excrete uaulred and then
introduced into the ecosystems either through tizentact or through
indirect methods such as accumulation in drainagkveaste streams
(6). This type of accumulation in those sentinels serve the purpose
of acting as hotspots for the dispersal of AMR. &hébiotic residues
disseminate further from the treatment plants stheg are often not
completely removed during the treatment (7). Alegd scenarios
contribute towards raising multiresistant bactéoidde common within
the treatment plant (8) and in nearby river sedisg®). Marine
microplastic debris can also contribute towards estign and
contamination of edible fish species (10), threagrhuman food
security, food safety and health (11) and as ptlewectors for the
spread of human antibiotic resistant pathogens he marine
environment (12). In addition to antimicrobial espeoe, factors such
as metal pollutants and human waste contaminataom atso affect
AMR and anthropogenic sources of pollution as welhsidered as a
major cause of AMR in marine microorganisms (13, 14
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Dispersion Mechanisms

Dispersion of resistance conferring genes occunlgnghrough
Horizontal Gene Transfer which results from thecgssful transfer of
genetic material followed by vertical gene transfémroughout
generations (15). Horizontal transfer may be mediaby mobile
genetic elements such as plasmids, genomic islamdssposons,
integrons, and insertion sequences (ISs), theseasb/ed in bacterial
acquisition of foreign genes and recombinationhmise DNA (fig.1).
Bacteriophages can also be considered as mobiletigeslements,
since they have a crucial role in genome rearraegésnwith the help
of mobile genetic elements, gene duplications aetktibns, and

capture of new genes.
Figure 1. Schematic Representation of Resistance guisition

| Antibictic resistance |
[ genes [

Transposons Gene casseites ‘

Integrons

¥

Resistance plasmids
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Plasmids

Bacterial plasmids are extrachromosomal, circulaNA
molecules that replicate independently of chromado®NA and
confer antibiotic resistance (16). The probabibtyd rate of plasmid
transfer from a donor to a recipient strain aréugriced by plasmid-
borne genes, which determine the type of transichanism and the
host range of autonomous plasmid replication (1¥)has been
reported that genes encoding Extended Spectrum Bsttamases
(ESBL) may be present on plasmids. These enzym#grcresistance
to penicillins, cephalosporins, monobactams, andyinexo
cephalosporins. Recent studies have shown that ESBlve been
found in other bacterial genera, suchAametobacterAeromonasand
Pseudomonaapart from the Enterobacteriaceae family (18).

Transposons

They are essentially jumping gene systems thabrporate a
resistance gene within the element. Distinguishedthucture, genetic
relatedness, and mechanism of transposition threrditherent types of
transposons. There can be composite or noncompdsites of
transposons. Composite transposons have two |Seatsrof the same
type bracketing one or more genes. Some transpasoigbute to the
spread of AMR genes as part of class 1 integrohg. ffansposons
family such as Tn3, Tn5053 family, and Tn402-likansposons are
found in a diverse range of Gram-negative and Gpasitive bacteria
(19).

Integrons

These are genetic systems that allow bacteriaapguce and
express gene cassettes and they can be found taefpalasmids,
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chromosomes, and transposons. Integrons are fobyeah intl gene,

encoding an integrase which is a site-specific mdmnase, an
attachment site, and one or two strong promoterghwhdrive the

expression of inserted gene cassettes (20). Gessettes can be
inserted one after the other into the integronrinse site (21) thereby
producing the formation of long arrangements of AR@Bat can be
transferred among bacterial populations(22). Thisbile genetic

element can be usually found in clinical bactesaiins, possibly
because most of the cassettes identified are assdawith antibiotic

resistance. Also in the last years, several stuibes been performed
in order to determine the occurrence of integramsbacteria from

aguatic environments (23).

Conclusion

The dispersal and evolution of antibiotic-resistaracteria
depends on water environments. In marine envirotsneacteria from
different origins such as human, animal, environt@lenan undergo
horizontal gene transfer, and promiscuous exchamgeshuffling of
genes, genetic platforms, and genetic vectors eccAntibiotics,
disinfectants, and heavy metals which are release@ter may lead to
ecological damage in water communities, resultimg antibiotic
resistance. Management methods developed shouldhbap and
reliable. This should employ bacterial clones apdistance genes
source tracking, detection of antibiotics in watenvironments,
disinfection of water from antibiotic-resistant pigtions and the
resistance gene pool, and removal of antibioticanfrwastewater.
There should also be prevention methodologies foting waste
created by humans with natural streams.
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Abstract

Goods and Service Tax is a comprehensive, muliesta
destination based tax that is levied on every valddition. It is an
indirect tax levied on the supply of goods and ises: In India, GST
came into force on®1July 2017. GST has replaced many indirect
taxes imposed by central and state governmensvdids cascading
effect of taxes to a larger extent. Under the prasitax system, excise
duty, service tax and CST were imposed by the Ugdeernment and
VAT was imposed by the state governments. Undkrthetsystem tax
rates are different. This study is an attempt tal fihe changes in tax
burden of final consumers in intra-state purchadecommodities
under both the system.

Key words

VAT (Value Added Tax)CST (Central Sales Tax), Intra-state sales,
Inter-state Sales, Service Tax, Excise Duty
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Introduction

Goods and service tax (GST) is a destination btselbvied at a
single point at the time of consumption of goodd arrvices by the
ultimate consumer. GST is based on the principadfie Added Tax.
It is a comprehensive levy and envisages tax doleon both goods
and services at the same rate.GST was first intexdiin France and
now more than 160 countries have introduced GST.

In India GST was came in to force oriJdly 2017.India
implemented dual GST model. Under this regime,ttal intra-state
supply of goods and services made for a consideratiould attract
Central GST and State GST. The CGST collected dgader will goes
to the central government and the SGST will goesth® state
government.

GST replaced all indirect taxes levied by thatee and states.
Under the previous tax system, intra-state salegadds attracted
excise duty imposed by the centre on the produatiothose goods
and VAT imposed by the states on the sale of tgosels. This system
suffered may problems like cascading effect of saxagh cost of
compliance and tax administration, complexity téaucture, double
taxation by centre and state on the same tax etent

VAT was charged on selling price and the sellimige includes
tax on excise duty already paid. So in case oéistate sale also there
was an existence of tax on tax.VAT was a stateestibf5o the VAT
rates imposed by different states might vary fram etate to another.
Here, VAT rates under Kerala Value Added Tax isetakfor
comparison.
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Under the previous tax system, both excise daty VAT were
indirect taxes and the total of these taxes wezddRk burden on final
consumer. This study is an attempt to find the glkarin tax burden of

final consumers under GST and previous tax system.
1.2 Review of literature

Ram & Meena Sahi (2013showed a significant progress in tax
reforms in recent years and that has helped toneehthe tax-GDP
ratio close to the levels that prevailed prior @éducing customs. They
were of the opinion that, the tax system reformuding reform in
administration is a continuous exercise. The refowill have to
continue not only at the centre, but also at tla¢esand local levels.
Consumption taxes should be calibrated in a coatdthmanner in the
spirit of co-operative federalism. Domestic andeexal trade taxes
should be calibrated to ensure the desired degfegratection to
industry and the desired burden of consumption staxe the

community.

Ahmad, Poddar et al (2008)suggested that, harmonization of
virtually all major areas of GST law and adminisba would be
desirable. There is merit in keeping even the G&®@&sr uniform, at
least during the initial years until the infrasture for the new system
is fully developed. Harmonized laws would mean Iowempliance
costs for taxpayers and may also improve the eficy of fiscal
controls.

McLure (2003) outlines characteristics of a well designed inditag

regime in the context of Canada. While consumeasilshbe taxed at
single rate sales of inputs to business shoulad@oy any tax liability.
With regards to exports the tax should be leviedeurthe destination
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principle, ie exports should be tax-free and impatiould be taxed at
the same rate as domestic products.

Patrick Sullivan (1992) expressed his views about theCanadian
federal government’s move to include facelifts,o8pction and hair
transplants under the new tax regime GST. In hisiop, it was
actually a bad news for the plastic surgeons, pgss and
dermatologists. The inclusion of these electivecpdures in GST will
not only affect celebrities and millionaires bus@almany poor people
who are in need of such treatment. GST will alsvaase the overhead
costs that will finally pass on to the patients.

Ahmad & Stern (1991) observed that, sectoral concerns have been at
the heart of the excessive differentiation of thdidn tax system. But
the objectives are negated by the cascading edfdeixes. An optimal
design of the consumption tax system take in toowt both
production efficiency and distributional concerns. didn't mean
uniformity of the overall tax structure, the dedirstructure can be
achieved by a combination of taxes and transfers.

1.3 Objectives

1. To assess the rate of tax charged under the pretéxusystem in

case of intra-state sale of goods.

2. To assess the rate of tax charged under the newsg8&m in
case of intra-state sale of goods.

3. Find out the differences in tax burden of final semers under
both the systems.

1.4 Hypothesis

H1- There is a significant difference in tax burderfio&l consumers
on purchase of goods under GST and previous tdgrmys
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2. Method

This study is purely an analytical study. It isrgdy based on
secondary data. For this study, data has beenctadldrom official

websites of various tax departments.
2.1 Sample

For this study, tax rates of 40 commonly used gowgkre
collected. To select 40 commonly used goods judgémsampling
method was adopted. To avoid complexities, onlyakstate sale of

goods were considered.
2.2 Materials and procedures

To find the difference in tax burden the taxesddwnder both
the systems were considered. To find the tax urber previous
system, the total of excise duty and VAT was tat@mompare with
the GST rate. Only 40 commonly used commodities taken as
sample. The cascading effect prevailed in the preisystem is also
considered. To make calculation simple, it is assdithat the price of
all goods taken for this study is Rs.100 beforeging excise duty.

3. Results

To analyze the tax burden of final consumers ur@8i and
previous tax system, the tax rates of 40 goods watected. For easy
calculation of tax, it is assumed that the pricealif commodities
before charging excise duty is Rs.100.The profénmant is also
excluded.
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3.1 Tables
Table 1: Calculation of tax (excise duty & VAT) urder previous
tax system.

Sl Name of commodities Excise Pric_e after | VAT | VAT
No Duty |excise duty| rate | amount
1 |Raw Rice 0 100 0 0
2 | Ground nut 6 106 5 5.3
3 | Tender coconut 0 100 0 0
4 gr?)(acarll:; oil and coconut 0 100 5 5
5 | Other edible oils 0 100 5 5
6 | Fish and meat 0 100 0 0
7 | Eggs 0 100 0 0
8 | Matches- handmade 12.5 1125 0 0
9 | Coffee seeds 0 100 5 5
10 | Coffee powder - Unbranded 0 100 5 5
11 | Coffee - Branded 0 100 145| 145
12 | Curry Powder 0 100 5 5
13 | Dry Fruits 25 125 5 6.25
14 | Cattle feed 0 100 0 0
15 | Candle 125 1125 0 0
16 | Cakes, Biscuits - Branded 6 106 5 5.3
17 | Bakery Products 6 106 5 5.3
18 | Synthetic Vinegar 12.5 1125 5 5.63
19 | Recharge Coupon 0 100 0 0
20 | Axes, Mammatties etc 12.5 112.5 0 0
21 | Fertilizers 12.5 112.5 0 0
22 | Drinking glass 12.5 1125 145| 16.3
23 | Radio 125 112.5 5 5.63
24 | Electronic calculators and diarjed2.5 112.5 5 5.63
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Electronic lamps or light

25 fittings

0 100 145| 145

Electronic motors and

26 125 112.5 145| 16.3

instruments
27 | Fans, Inverter etc 12.5 112.5 145| 16.3
28 | C F Lamps 12.5 1125 5 5.63

Washing Preparations, soap,

29 laundry, detergents etc

12.5 112.5 145| 16.3

30 | CD, DVD etc 5 105 5 5.25

Refrigerators, Cooling

31 appliances and its parts

12.5 112.5 145| 16.3

TV, Mp3/DVD Players,

32 Speakers 125 1125 145| 16.3
33 | Perfumes and Talcum powder 12.5 1125 145| 16.3
34 | Face Cream, Shavers 12.5 1125 14.5| 16.3

Cement/ White Cement, any

35 articles of Cement or Fiber 12.5 112.5 14.5 16.3

Computer Systems, Peripherals_,L2 5

36 and Parts 1125 5 5.63

37 | Computer Software 12.5 1125 5 5.63

38 | Wooden Furniture 12.5 112.5 145 16.3
Printed books, journals,

39 dictionaries, periodicals etc 0 100 0 0

40 Trashing and harvesting 0 100 5 5

machines and parts
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Table 2: Comparison of tax under GST and previousax system.

Tax under

S| ” previous tax Tax | |ncrease/
NoO Name of commodities system (Ex u(r;gflz_r Decrease
D+VAT)
1 Raw Rice 0 0 0
2 Ground nut 11.3 0 (11.3)
3 Tender coconut 0 0 0
4 Coconut oil and coconut | 5 5 0
products
5 Other edible oils 5 5 0
6 Fish and meat 0 0 0
7 Eggs 0 0 0
8 Matches- handmade 12.5 5 (7.5)
9 Coffee seeds 5 5 0
10 | Coffee powder — 5 5 0
Unbranded
11 | Coffee — Branded 14.5 5 (9.5)
12 | Curry Powder 5 12 7
13 | Dry Fruits 31.25 12 (19.25)
14 | Cattle feed 0 0 0
15 | Candle 125 12 (.5)
16 | Cakes, Biscuits— Branded 11.3 18 6.7
17 | Bakery Products 11.3 18 6.7
18 | Synthetic Vinegar 18.13 18 (:13)
19 | Recharge Coupon 0 (attracted seryit8 3.5
tax- 14.5)
20 | Axes, Mammatties etc 12.5 0 (12.5)
21 | Fertilizers 12.5 5 (7.5)
22 | Drinking glass 28.8 12 (16.8)
23 | Radio 18.13 12 (6.3)
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24 | Electronic calculators and| 18.13 18 (.13)
diaries

25 | Electronic lamps or light | 14.5 18 3.5
fittings

26 | Electronic motors and 28.8 18 (10.8)
instruments

27 | Fans, Inverter etc 28.8 18 (10.8)

28 | CF Lamps 18.13 18 (.13)

29 | Washing Preparations, 28.8 18 (10.8)
soap, laundry, detergents
etc

30 | CD, DVD etc 10.25 18 7.75

31 | Refrigerators, Cooling 28.8 28 (.8)
appliances and its parts

32 | TV, Mp3/DVD Players, 28.8 18 (10.8)
Speakers

33 | Perfumes and Talcum 28.8 18 (10.8)
powder

34 | Face Cream, Shavers 28.8 28 (.8)

35 | Cement/ White Cement, | 28.8 28 (.8)
Any articles of Cement or
Fiber

36 | Computer Systems, 18.13 28 9.87
Peripherals and Parts

37 | Computer Software 18.13 28 9.87

38 | Wooden Furniture 28.8 12 (16.8)

39 | Printed books, journals, |0 0 0
dictionaries, periodicals et

40 | Trashing and harvesting | 5 12 7
machines and parts

(102.85)

Average decrease in tax rate/commodi?;f"% =2.57.
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4. Discussion

From the above table, we can find that, the tataburden of the
people reduced due to the change in tax systenm fne data of 40
commodities, it is clear that, tax burden of Rs.864s reduced due to
the implementation of GST. The average decreastnrate per
commodity is Rs. 2.57.

The raw food items like rice, fish, vegetable amnand so on are
exempted under both tax systems. So the implenmentat GST will
not make any change in the price of raw (uncookaat) items.

Most of the commaodities especially the commonlydusem’s tax rate
has reduced as compared to the previous system.

Most of the exempted items in the previous systemmain
exempted in the new GST system also.

The tax on items which are related to agricultfiedd has
reduced.

The previous system suffered cascading effecaxdés because
the excise duty could not be set off with VAT. TG&T system is free
from cascading.

4.1 Hypothesis testing

H1- There is a significant difference in tax burderfio&l consumers
on purchase of goods under GST and previous td®rays

From the above data and analysis we can say tthete is a
significant difference between tax burden on finehsumers under
GST and previous tax system. Under GST the tax dmurdn

consumers has reduced.
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So the positive hypothesis H1 is accepted.
4.2 Implications

1. Most of the people viewed the implementation of G& a
wrong decision taken by the government of Indiaeyrhelieved
that all taxes are increased under GST and itasréason for
inflation. From this study, it is clear that GSTIiwiot make any
price increase in case of commonly used goods. Sty will
be helpful to the public to understand the actomgdact of GST in
the price level.

2. The producers of goods increasing the prices of greducts to
make huge profit and arguing against GST. Thisystegort is
capable to prevent these wrong misstatements teadey extent.

5. Conclusions

GST is the most important reform made by the eéntr
government in the field of indirect tax. It ensutgsformity in taxation
all over India. It reduced cost in compliance aax administration. It
avoids cascading effect of tax.

The new GST system reduced tax burden of consurgrs
lowering the rates of tax on different products.affitompared to the
previous system, it is clear that, the exempteusteemains exempted
under GST also. The tax on fertilizers and otheicatjural inputs and
machinery has also reduced and it reduce tax buddarmers.

The reduction in tax on commonly used commodites the

continuous setoff and carry forward will reduce the burden.
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6. Recommendations

1. All goods including petroleum products should cooreder
GST system. Then only the concept of ‘uniformitytax’ will
become reality.

2. Avoid tax on durable food items like groundntihey are also
food products. There is no need for such distimncitiotax rates.

3.  Government should execute the anti-profiteeringgguio get
the benefit of tax reduction to the general publidow
companies and traders are making huge profit bygatg high
price on their products and they are not willingréoluce the
price in accordance with reduction in tax.
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Abstract

This paper entitled “Water Security as an Emergisgue in
Kerala: A Case Study in Meenachil Grama Panchaystto8d Ward”
seeks to analyze the current water resources amdisages can be
cope with the future needs of water. This artictenprised of an
introduction, need and importance of water securiiyjectives, data
sources, limitations, drinking water sector of Klerawater security
data analysis and findings from meenachilgramapagek
suggestions and conclusions. This article is a cqemgnsive study of
water resources and its optimum and sustainablgesare capable
enough to manage the future needs of the econoceprding to the
results of the study, Even if Kerala has enoughrande water sources
than any other states in India, the infrastruct@aeilities for ensuring
enough and safe water supply are very poor whiaghatestrates our
country is still remain underdeveloped.

Keywords: water security, Jalanidhi, augmentation, monsoon

Introduction

Water is an essential component of man’s existeiéighout
water every living organisms would extinct from tearth’s surface.

Recent years water scarcity become severe duetdlithatic change
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and global warming. The term water security meaas ¢very person
has adequate safe water for drinking, cooking @hdralomestic basic
needs on a sustainable basis. Safe water shouldedily and
conveniently accessible at all times and in allagibns.

Need and Importance of Water Security

In last August 2018, Kerala faced a severe flolmhg with a
draught forecasted situation. This study may hédpanderstand the
strength of water resources and its conjunctive At to know that
have enough and sufficient water securing facditie meet the future
water needs of Kerala. The other needs and impmetahthe study are

listed as follows;
» Unpredicted climatic changes in monsoon

» Even though Kerala gets enough and more rain logsféhe

phenomenon of drought
> Increasing exploitation of water resources
» To make optimum use of water resources
Objectives
» To study the major supply projects in meenachil

» To know the coverage and efficiency of programsesly in
the case of Jalanidhi projects

> Role of underground waterin water security
» Current status of underground water
Data Sources

The study is empirical and analytical in natutembkes use of
both primary and secondary data. Primary data webected from
respondents residing in MeenachilPanchayat. Thaspondents were
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selected through random sampling and were inteedewith a
predesigned schedule. Secondary data were alsasesadly used in
this study. The sources of secondary data were Homlagazines,

journals and web pages etc.

Limatations of the Study
» Lack of usage of advanced research analysis tools.
* The people may not give correct information

* The information collected is very personal in cleéga which

may be biased
* Inadequacy of time
Drinking Water Sector in Kerala

Due to rapid urbanization, increased economicvéigtichanges
in land use pattern and higher standard of livihg, gap between the
demand for and supply of water has been widenimg.neet this
demand, augumentation of existing water resourgegekelopment of
additional sources of water or conservation of ¢Resting resources
through impounding more water in the existing wdiedies and its
conjunctive use is required. An integrated watenaggment system is
essential to ensure sufficient water in the endiystem. Rain water
harvesting and ground water recharge program mifstctieely
implemented to reduce the consumption of potablegemwaand
sustainability of ground water resources.

Primary responsibility of providing drinking watéacilities in
the country rests with the respective state govenisa However,
central government formulate policies to suppleméné state
government initiatives through Ministry of DrinkingVater and

75



% Wa)ﬁéﬁd and %ﬁd ~ An Interdisciplinary Research Journal Volume X Issue 1 December 2019
ISSN 2320-8317

Sanitation. National Rural Drinking Water PrograRRDWP) is the
major program of government of India, which formak guiding
policy, sets standards, and provides funds andhieghassistance to

the set for rural water supply and sanitation.
Status of Sources

While the state receives rainfall during both ®ditest monsoon
and North East monsoon seasons, there is a lagg@lspnd temporal
variation in the rainfall. Normal rainfall in thease is around 300 cm
per year. About 85 per cent of the annual raingateceived during the
monsoon period, of which 70 per cent is receivednduthe South
West monsoon [June to September] and 15 perceigdtive North
East monsoon [October to December]. The remainingek cent rain
fall is received during the non-monsoon period leetw January and
May. However, large spatial and temporal variationthe rainfall
system often leads to the paradox of abundanceatérwesources in
one season and shortage in the next season. Moyedwe to the
undulating topography with steep terrain, rainwaisr quickly
discharged into the sea.

Based on the distance of water source availal#as@s of India
2011 classified water availability into three categs such as;

1. Within the premise
2. Near the premise
3. Away from premise

In Kerala 78 per cent of the people availed dngkivater from
their own premises, 14 per cent of the people d#ipgrupon Near the
premises and 8 per cent Away from the premises.ddew in ldukki
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district, the situation is worse as 27 percentladidnking water away
from the premise which is worse than the all Ind@enario of 18
percent.

In rural Kerala, 72 percent of people are havingkihg water
within the premises. District wise analysis shotat tkollam has the
highest access of 85 percent and Idukki has thedbwccess of 39
percent. Among urban regions, Thiruvanthapuram, latol and
Pathanamthitta have the highest levels of more @@rpercent of
households having drinking water within premised &ayanad has
the lowest level of 74 percent. In Alappuzha neéaflypercent of urban
people do not have drinking water access withinearby premises.

Rural drinking water is one of the six componeatsBharat
Nirman, the rural infrastructure programs of theirdoy. Even if the
existing schemes have greatly increased the cowayfigafe drinking
water in the rural areas of the country, the piowiof drinking water
to rural areas is fraught with problems. Many hatimns which once
came under the “covered” status have been foursligcdown to the
“partially” covered or even “uncovered” status. pexr the Ministry of
drinking water and sanitation, government of Indlere are 11883
habitations in Kerala, of which 934 habitations éalipped back in
2011-12. The highest incidence is reported in Mananthapuram at
19 percent, followed by Palakkad at 18 percentkamshrgod by nearly
14 percent among the total slipped back habitatodiise state.
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Water Security Data Analysis and Findings from Meeachil

Gramma Panchayat
Profile of MeenachilPanchayat

District Kottayam
Block Lalam

Total Area of Meenachil Panchaya : | 30.14 Sq. km.
Number of Wards 13

Total Population of Meenchil 16054
Panchayat

Population Density 533

Area of Second ward 2 Sqg. km

No. of Houses in second ward 383

Existing water programs

Jalanidhi, Parappllythodu
Neerathada Pathathi,
Meenachil Neerthada
Pathathi

Total no. Jalanidhi Connection in 231

the 29 ward

Total usage of underground water| : | 3 lakh litre
for Jalanidhi per day

Total No. of Check Dams in'® 3

Ward under
‘ParappallythoduNeerthadaPathat

Source: Census data 2001 &Panjayat and Jalanithird2016

4.1 FINDINGS

1. First of all the study reveals that most of thepaslents are
engaged in agriculture and business (67%). Thalfireome
category are only 27% respondents. This categongisb of

pensioners, govt. employees etc. Others categoopl@eare
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only 6% of the total respondents. It includes damage

category people.

2. With regard to the land holdings of the responde3®$6 of the
people have below one acre land. 10% respondents |laad
holdings between one to three acres. 30 % resptdave
three to five acre land. 27% respondents have abowaere
land. It is found that 41% of Jalanidhi consumexgenbelow 1
acre land.

3. A study of the monthly income of the respondentwshthat
majority of the respondents (60%) belong to thegaty of the
monthly income between Rs 10,000 to 30,000. Thenre of
the respondents depend upon acerage and job seduris
found that the majority of the consumers of Jalan{@9%) are

from this income category.

4. Majority of the respondents (90%) have wells asrthaain
source of drinking water. But 48% of the wellsdram during
summer. It is found that all the persons with dngdwell are
secure with Jalanidhi services.

Composition of Water Resource Usage;

5. Itis found that 23% of the households relied amywells, 3%
relayed only on bore-wells and 7% relayed only alardidhi.
7% uses both well and bore-wells, 47% uses both ared
Jalanidhi, while only 7% uses well and pond at@tiOnly 3%
people uses well, bore-well and pond .also only 8s#s well
bore-well and Jalanidhi at a time.

79



% Wa)ﬁéﬁd and %{W ~ An Interdisciplinary Research Journal Volume X Issue 1 December 2019

ISSN 2320-8317

Efficiency and coverage of Jalanidhi

From the sample analysis, 100% Jalanidhi subseribesuld
have remained unsecure without Jalanidhi conneciidwat is,
there is a positive relationship between resoumrgation and
Jalanidhi subscription.

The major problem of the Jalanidhi services ardithied water
supply of water which is onlyup to 2 hours per dayom the
secondary data, it is considered as the major enolih Kerala.

It is also found that the Jalanidhi authoritiesrad measure the
water usages in houses by using metre. This resd@tBciency
and ineffective distribution of water usages anpioty

It is found that there is an inverse relationshgiween land
holding and Jalanidhi consumption. Most of the didlai

consumers have below one acre land (70%).
The Jalanidhi services run in a no profit no losyw

It is observed that Jalanidhi services have a molygqpwer. For
example, In the case of water quality and distrdrutsystem,
Jalanidhi services face loss of water due to leakaigpipes.
Even if the Jalanidhi services fetches in low mjcehe

authoritiesexpect an increment in monthly paymenns

Status of Underground water

>

It is found that 20% of the sample households dre t
beneficiaries of check dams in Meenachilriver. Ehare only
13% who get the benefits of bunds under ‘Parapptda
Neerthada Pathathi’ in this locality. Most of theople did not
get any advantage from check dams and bunds itottasty.

80



% Wa)ﬁéﬁd and %{W ~ An Interdisciplinary Research Journal

4.3

ISSN 2320-8317

It is also found that there is three bunds underapplythodu
Neerthada Pathathi’ which is useful for improvingdarground
water level.

It is also found that there are no limit for diggibore-wells for
the house hold. There is no responsibilities to cRayat
authorities for digging bore-wells.

From the primary data 17% of the total sample Hawe-wells.
About 60% of them dug bore-wells within 5 years.

It is also find that the Panchayat authorities @t taken care

about the rain water storage projects in each lsuse
SUGGESTIONS
Jalanidhi authorities should connect a metre irh damuse for
measuring the usage of water. It is helpful for mgleffective
distribution and pricing in water supply.
Jalanidhi authority should ensure that there idoss of water
due to leakage of pipes.
The government should take active interest in Jdthauservices
and it's pricing.
The panchayat should take care of the usage ofrgimilend
water. If there is high price in Jalanidhi servicpsople may
prefer bore wells.
Panchayat should take active interest to initiatiwere rain
water conservation programs like Mazhapolima.
CONCLUSION
The living things solely depend upon ‘Panchabhuthé&ter

is one of ‘Panchabhuthas’. No living beings carsewithout water.
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Biologically every human body contains more thao66f water. It
can be seen that the demand for the water is §teadieasing day by
day. Its provision has become a strategy of sustéendevelopment.
Many economists and social scientists have alrgadgicted that the
Third World War will be for drinking water. Theraf® water security
has become the sole objective of every governmEren if Kerala, a
developed Indian state, has enough and more watgces than any
other states, the infrastructure facilities for gy enough and safe
water supply are very poor, which demonstrates coumtry is still

remain underdeveloped.
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Abstract

It is generally believed that Muslim women are kagdpehind the main
stream, compared to their counterparts in othergieus communities.
Muslim women have a literacy rate of 91.98% in HKaralhese
records a better position of Muslim women compat@dvomen of
their community in other parts of India. This papexplores the
interplay between the high educational achievemamid the
comparatively low level of economic participatiadnMuslim women in
Kerala. Focus is given on how the same factor tesuth the
development of Muslim women on the one hand anginggon the

other hand.

Key Words: Women Empowerment, Muslim Women, Feminism

Introduction

The status of all women in a country cannot beeetgrl to be the
same. There may be disparities in the status etijapeong different
groups of women to differences in socio-economiadamons and
tradition. There are also significant differenceswomen’s specific
status across region, cast and class, communiigésreligions. The
minority location does qualitatively transform womseexperience and
perception in a very distinct way and change inrtsiatus and role is
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central to understanding the development of thengonity. Since
Muslims are minority in India, their women’s positi is even worse
than women in general. Currently available literatlon women
reiterates that the status of Muslim women is sohawnferior to that

of other Indian women.

There are differences of opinion among differechotars
regarding the low status of Muslim women. One apinsays that
Islam and Islamic law have nothing to do with présgisadvantaged
status of Muslim women. This view stresses thatsthéus of Muslim
women is similar to that of in other caste womerthia country, the
most important reason being poverty and illiteraldye second view is
that Islam imposes many restrictions on its womed gives higher
status to the men and concentrates power in thdshahmen. The
third view is that Islamic law treats both men amimen as equals but
unfortunately the Islamic scholars and religiousadiers are
misinterpreting the Islamic law giving the men poweer the women.
The scarcity of empirical data in this regard prtenfm stereotyped
judgment on the issue because it is linked to thaigion. In this
regard it is most important to talk briefly aboegislative guiding
principles of Islam on the status of women.

Status of women in Islam

There has always been confusion about Muslim wdsnsatus
and rights. The confusion arises due to the sicpnifi differences about
the status and rights of Muslim women in textudns in Islamic
history and tradition, and Islam as practiced aspnt. However, there
is nothing in the Islamic texts which lead to tbevistatus of Muslim

women; rather Islam prescribes equality between m@gsh women.
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Islam emphasizes both that women differ from meah tat they are
equal to men. In Quran and in the Hadith litergttinere are various
statements concerning women in particular which esalclear

pronouncement in favor of equal rights for bothesex

The Quranic version of woman’s rights is very muchune with
the modern philosophy of human rights. In the Qumanparticular
interest is the verse which says that man and wdrmasa been created
out of one single soul.

“O mankind! Verily we have created you from a sengl
pair of a male and a female, and made you intoomesti
and tribes that you may know each other...”

(Quran, 49)13

Following words depicted in the Quran give cleammandment
that both men and women will be subjected to eteatment for their

deeds.

“We shall reward the steadfast according to their
noblest deeds. Be thy men or women, those that
embrace the faith and do what is right we shallesur
grant a happy life: We shall reward them accordtog
their noblest actions.”

(Quran, 16: 97)

It is evident from the above verses that womeneapgal to men and
both will be rewarded equally for their good deeds no distinction
whatsoever would be made between them. Thus, hoiarQhas been
fair to woman’s status. It confirms that role of wan is not less vital
than man; she is equal to him in bearing persomal eommon
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responsibilities and in receiving rewards for heeds. The rights of
woman are equal to that of man in all respects. Afohad high status

granted by Islam during the early Islamic period.

Early Islamic history is replete with examples @htell us about
the immense contribution of women to the Islamimoaunity. They
had important roles outside family life and weréaty involved in
all aspects of social life and communal affairs. iiéo were also
engaged in the commerce, wars, religious debate@sacial work. In
addition Muslim women were involved in the polifigasues of the
time and their opinions in political affairs werglhly respected. They
were identified as active participants and fullyalved partners in
historical events (Yadav, 2003). Islam encouraggigious education
of Muslim women. According to a Hadi#ttributed to Muhammad, he
praised the women of ‘Ansar’ because shame didpnetent them

from learning Islam.

While it was not common for women to enroll asdsiuts in
formal religious schools, it was common for womerattend informal
lectures and study sessions at mosquesirasasand other public
places. For example, the attendance of women at Ragmid
Caliphate's "sessions of wisdonrthdjlis al-[1ikma was noted by
various historians, including Ibn al-Tuwayr, al-Mabbi 17 and Imam.
Historically, some Muslim women played an importaate in the
foundation of many religious educational institao such as Fatima
al-Fihri's founding of the University of al-Karaoa in 859 CE.
According to the 1% century Sunni scholar Ibn 'Asakir, there were
various opportunities for female education in wkgatknown as the
Islamic Golden Age. He writes that women could gfushrnijazahs
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(religious degrees) and qualify aslama and Islamic teachers.
Similarly, al-Sakhawi devotes one of the twelve woés of his
biographical dictionaryDaw al-Lami to female religious scholars
between 700 and 1800 CE, giving information on 3,06f7them.

During the colonial era, until the early 20th eegt there was a
gender struggle among Muslims in the British Empwemen were
viewed as a prelude to social chaos, a threatdgontbral order, and
man's world began to be viewed as a source of Kusglientity.
Muslim women in British India, nevertheless, pressar their rights
independent of men; by the 1930s, 2.5 million dwdsl entered schools
of which 0.5 million were Muslims

Women in Islam had given certain rights and peiyds which
are marked as positive indicators of status of womaslam. Firstly,
in Islam, the woman has the right to hold propantyrer own as well
as the right to inherit property along with her ene¢latives. Secondly,
her consent is mandatory for marriage. Thirdly, sh@ys the freedom
to seek divorce. She has also the security in ¢ fof ‘mehr’. It
guarantees her some fixed amount against divordeublgand without
valid grounds. Fourthly, she is allowed to hold [pupositions.

As time passed women in Islam were stripped of ynainthe
roles they were allegedly assigned in the earpniét eras. The feudal
traditions were embedded into the Muslim culturd,dhe teachings of
Quran were interpreted by the Muslim law makersuoh a way so as
to suit the rulers and their culture. Thus, theustsof women was
reduced to a lower level (Khan, 1990).While Islaonfers equal rights
to men and women, the status of Muslim women mestdnsidered in

relation to the interjection between gender, faraityl community.
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Status of Muslim women in India

Like other women, Muslim women too are not a mihm
community. There are women belonging to differeatts, social
groups, occupations, regional, lingui-cultural greu educational
levels, etc. Their lives are similarly at the iisiection of gender, family
and community within the dynamic context of Indisociety, polity
and economy. Thus, Muslim women in India tend tdeswnot just the
disabilities attached to the female status, bub dts the Muslim
community’s impoverished minority status in the wotvy. Muslims
form the largest minority community and the sectardest religious
group in India. They constitute about 14 per centhe India’s total
population according to the census 2001. HoweMee, dvailable
literature on the condition of Muslims in India eals that they are
generally backward community. They are educatignathost
backward, economically poor and politically a poless sections in
India. This fact of minority status of Muslims imdia has been
conclusively established in several reports andesis of government
and also by individual researchers.

A High Power Panel under the chairmanship of Dop& Singh
was set up by the Ministry of Home Affairs in tharlg 1980s to
enquire into the condition of religious minoritieSchedule Castes
(SCs) and Schedule Tribes (STs). The committeedirfgs revealed
that Muslims and Neo-Buddhists were the most edutaty
backward communities at the national level (Govesnimof India,
1983). It was found that their economic conditiceswvorse than those
of Schedule Castes (SCs) and Schedule Tribes (St®y were
deprived of the benefits of developmental schenres \vaere under
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represented in governmental services and decisiaking bodies
(Zakaria, 1995). Even after the submission of #yort of Dr. Gopal
Singh’s Committee, there has been no significamravement in the
socio-economic conditions of Muslims which is evitldrom the
census 2001. An analysis of census 2001 reveatsMhalims are
behind other religious communities in the areastefacy, industrial
promotion and economic pursuits. They lack tecHraca vocational
education as well as training in the trades in daema

In March 2005, Prime Minister Manmohan Singh apped a
High level committee headed by Justice Rajindeth&ato prepare a
report on the social, economic and educationalustaif Indian
Muslims. The report highlighted the deplorable semtonomic plight
of the Muslim community in India. It notes that tl®mmunity
exhibits “deficits and deprivation” in practicallgll dimensions of
development. “In fact by and large, Muslims ranknswhat above
SCs/STs but below Hindu OBCs, other Minorities &tiddu General
(mostly upper castes) in almost all indicators aered” (Government
of India 2006). The poor representation of Muslimshe employment
market was also highlighted. A significantly largeoportion of,
Muslim workers are engaged in the informal sectothe economy
with little or no social security and their pargiation in the formal
sector employment is significantly less than theomal average. In no
state does the representation of Muslims in the egowuent
departments match their population share. Muslipre'sence in the
private sector was found to be even more dismad. ddmmittee also
found that the large proportion of community is twipoor civic
amenities and infrastructure facilities. On the igh&uslims face
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fairly high levels of poverty and their conditios only slightly better
than that of SCs and STs (Government of India, 2006

The educational backwardness and lack of modetitudes
among Muslim women is the result of the pressufdsudal society,
religious orthodoxy and social prejudices and nat do Islamic
principles. If we look at the Islamic principlesttviregard to woman
and its present applicability we find that the tgglgiven to woman in
Islam are not actually observed in practice. Thera wide disparity
between the status of woman in Islam and her acwmdition in the
Muslim society. Thus, illteracy of Muslim woman dame a
widespread phenomenon. This situation continuedougecent times
until efforts were made to improve female educatibmere is a dearth
of studies on Muslim women based on primary data boquality as
well as in quantity. Haniff (1983) remarks, “Evemotigh there has
been a great rise in the study of women in India, Muslim women

have been grossly neglected in this process.”

Kidwai (1976) on the basis of a content analydigedigious
scriptures, historical accounts and other relevaaterials presented a
comparative analysis of the role and status of wonme different
religious communities. As regards the role andustadf Muslim
women he has drawn a conclusion that the condigbrMuslim
women is not universally uniform, but a trend o€ld®e in their status
is found everywhere.

Roy (1979) analysed the status of Muslim womenarth-India.
The study mainly centers around two cities of Delhd Lucknow
believed to having Islamic background. In total 3fnilies of
Sayyad, Shaikh, Mughal and Pathans belonging tarilelle income
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group were investigated. The study reveals thatyesgucated woman
though not employed seemed to achieve certain degireeconomic
independence. Education among women has led tea degree of
self-assurance because of economic independence fdotlaws
concomitantly if not invariably. In view of the fadhat Muslim
educated males tend to prefer educated femald®mspouses, it was
found that there has been a spontaneous increakteracy among
north Indian Muslim families. This phenomenon imntdnas led to an
increase in the age of marriage of Muslim girlsteAfstudying and
analysing the facts gathered, the author concltldseducation has
played very significant role in raising the statdigviuslim women.

Brijphushan (1980) undertook a descriptive antblogical
study to present a realistic picture of status alsMn women and the
data was collected through interviews with womeand around Delhi
representing all religions of the country and bglag to all levels of
society. The study reveals changes in all imporapects of women’s
life in Muslim society like marriage, purdah, pofygy, adoption of
family planning measures etc. However, the authmrcludes that
Muslims are lagging far behind in educational piirséiccording to
her, various factors are responsible for the logpoase of education
among Muslims like, the lack of curiosity, lack wfeans to acquire
education, lack of interest on the part of parentthe education of
their children and the lack of conviction that edlimn can provide a

better future for everyone.

Jain (1986) assessed the degree of modernizatroong
Muslims in Jaipur. For the study four wards werleced which had
Muslim population of ten thousand or more and thpss cent
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households were taken from each of the four warts. total number
of cases to be studied from each ward was basednolom sampling
but the head of the family household was selectetha respondent
from each ward and women head from each househatdalgo been
contacted in order to analyze the position of wonmetie society. The
study reveals that in the sphere of education, @mnpnt, household
authority and in the family economy women werehatlbwer rungs of

the social status.

However, some changes have occurred as a resepokure to
education. She tried to find out whether the preagsmodernization
in India has brought a change in the status of Mustomen. The
trends show that Muslim women are favorably disgosewards
economic independence. It was observed that 66.7cg@& women
were of the opinion that employment of women isdjoopresent day
situation. This particular opinion gradually incsed in frequency in
the young age category respondents. The authodfthat educated
and working women showed a high degree of politicadsciousness,
freedom in maintaining independent bank accountsamfidence in
their domestic dealings. She noted that only edwtadbf Muslim
women can be instrumental in ameliorating theimecoic and socio-

political condition.

Azim (1997) in her study of Muslim women in Manga city,
Karnataka seeks to observe degree and directiehariges that have
taken place in the role and status of Muslim woraad the factors
associated with the causation of such changes.sitty focuses on
the role of education, employment, modernizatiord awverseas

migration in bringing about changes in the positdMuslim women.
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It reveals that education has been one of the paisnt instruments of

change in the role and status of Muslim women.

Shafi (2002) in her study of Muslim married worivomen in
Srinagar district of Jammu and Kashmir state resvéd@dt change has
taken place in the status-role set of working woroensequently she
has attained greater decision making power in @n@ly. Some of the
roles which are exclusively the domain of the malembers of the
family are now being shared with the housewife. &bthor concludes
that in spite of traditional roles and statusesnfgdi employment
constitutes an important source to raise the secamomic status of
women in the family.

Hasan and Menon (2004) in an attempt to study Muslomen
in India carried out a survey in 40 districts spr@&ross 12 States of
the country with large Muslim population. A purpasisampling of the
Muslim community was done and the universe of thdysconstituted
Muslim and Hindu female population (aged 18+ yeakdptal of 9541
households were interviewed and within each arepe8Ocent of the
sample constituted Muslims and 20 percent Hindusebalds. The
proportion of urban-rural households selected wagl® The data
confirms the disadvantaged educational status oflimuwomen. It
was found that roughly 60 per cent of Muslim womeaported
themselves to be illiterate while the school enesibrate for Muslim
girls was 40-66 per cent. The proportion of illder Muslim women
was substantially higher for the rural north thamwas for the rest of
India where more than 85 per cent women in thel Noath reported
themselves to be illiterate. The proportion of Mmswomen in higher
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education was only 3.56 per cent, lower even tlat of the SCs,
which was 4.25 per cent.

The overwhelming majority of women reported thelves as
not working. The average work participation rate ftuslim women
was 14 per cent, which was lower than for Hindus Fuslim women
were employed in the formal sector. The survey dmand that
Muslim women had very little awareness of governnsshemes, and
like many of their Hindu sisters, had little povegrdecision-making in
their homes. The survey presents a glaring pictufrenequalities-
social, economic and political that consistentlfirdeand circumscribe
women’s lives in general and Muslim women’s in [gattr.

Yet another study by Hasan and Menon (2005), labkhe
conditions of Muslim women’s education in five egiin India: Delhi,
Agra, Hyderabad, Kolkata and Calicut (KozhikodeheTauthors
reveal, Muslim girls’ school enrolment rates conéno be low: 40.6
per cent as compared to 63.2 per cent in the chsepper caste
Hindus. In rural north India it was only 13.5 p&nt, in urban north
India 23.1 per cent and in rural and urban southalnabove 70%,
which is above the all-India average of all giBnly 16.1 per cent of
Muslim girls from, poor families attend schools, ileh70 per cent of
Muslim girls from economically better-off familief so, thus clearly
suggesting that low levels of education of Musliimsgowes not to
religion but to poverty. 98 per cent of Muslim ginvere studying in
government or private schools and only 2 per centladrasas, the
majority being from poor families. The average nembf years that
Muslim girls study was found a dismal 2.7 yearscasipared to 3.8
years in the case of Hindu girls. The number ofyéaat Muslim girls
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study in north India is half that of her south Budicounterpart. The
study observed that there is a noticeable increademand for formal
education from Muslim parents. Although Muslims &@ccepting co-
educational institutions, there was a definite g@refice for single sex
government schools for girls.

Another study by Intekhab Hossain (2013) on theicso
economic and educational status of Muslim womemiest Bengal
reflects the situation of Muslim women in companifo the women in
other religious communities in West Bengal. Thedgtihas been
observed that the situations are very pitiable aimio every facet of
development. In respect of socio-economic, edueatiand political
empowerment women in Muslim society in West Bengead most
marginalized, secluded, deprived and are in a stat@poverishment
and backwardness which have retarded in their ngonogress in the
field of economy, political empowerment, educati@npwledge and
culture. All these characteristics had kept thesepfe immobilized
and slow down from the normal progress in sociddé since long
time starving from social change and upward mabitioth vertical
and horizontal.

Status of Muslim women in Kerala

Kerala is noticed for its paradoxical nature depetent with
high level of achievements in the social sectorspie its relatively
low per capita income. These achievements in teohsbetter
demographic outcomes such as low fertility ratéanh and maternal
mortality rates have largely been attributed to thgh levels of
educational attainment of women. Nevertheless, Iddras low levels

of female work participation rate compared to tbst of the states in
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India. Muslim women in Kerala does not have aedéht story here
even when the state of Kerala do well in some ef lbasic gender
indications pretty well as compared to the othatest in the country.
The table given below shows the literacy rate ofshita women for

one century in India and Kerala.
Table: 1.1Muslim women literacy rate in India and Kerala (%)

YEAR INDIA KERALA
1901 0.60 3.15
1911 1.05 4.43
1921 1.81 10.26
1931 2.93 11.00
1941 7.30 NA
1951 7.90 31.5
1961 13.0 38.9
1971 18.4 53.9
1981 25.44 75.4
1991 39.19 86.17
2001 54.20 87.64
2011 65.94 91.98

Source: 1.Government of India, Selected Educatiand|Related Statistics at
a Glance, (Education Division) Planning Commissidlew Delhi, 1969,
p.89.
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2. Census of India, 1971, 1981, 1991, 2001 aid 20

Studies reveal that more than 90 percent of thelikluvomen in
Kerala were educated; therefore Muslim women &kelyi to have
substantially high rate of education compared teostates in India.
But they have substantially less level of educatompared to other

religions in Kerala (Census, 2011).

The following table (Table2.2) shows the femateracy level
among the major religious communities in Kerala ahdhe all India

level.

Table 1.2 Female literacy rates among major religious comrtiasj
2007-08 (%)

Kerala All India
Religion

Rural Urban Rural Urban
Hindus 89.3 94.3 56.2 79.3

Muslims 92.6 91.6 55.0 68.8

Christians 94 .5 97.4 78.0 89.0
Source: Calculated from NSS"%bund

The religious minorities are faced with variousids of social
disparities. Muslim women in Kerala and Malabar slo®t have a
different story here even when the state of Kedalavell in some of
the basic gender indications pretty well as compéoethe other states
in the country. According to census 2001, in Ketthla least women
work participation was reported in Thrirurngadi tibe Malappuram
district which is one of the most predominant Mamslareas of the
state. Another study notes that Muslim women hénee least work
participation among all the women of the state. [/thiere is 24.8 and
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20.9 per cent of the work participation subseqyesthong the Hindus
and Christians in the state, it is merely 7.1 part@mong the Muslim
women. This has to be given very serious attertbosee the deal that
women among the Muslims are getting here in thie stdowever, in

the post Gulf migration era Muslim women of Malabae seen as the
carriers of fashion and the category that haveeaeld high socio-
economic mobility. Here, one has to find very syoaasons to argue
that Muslims of Kerala and the region has got a daal in the post

Gulf migration era.

Beena (2014) in her study, the role of educatidluéncing the
status of Muslim women in Trivandrum district of l&&, examined
that modernity has not brought a great changeenMhslim women.
They are; by and large tradition bound and higklhgrous and the age
old customs and practices like the practice ofyeaidrriage prevented
Muslim women from continuing their education aftearriage. The
traditional value system of subordination of woneestill enforced by
men. They do not participate in decision makingcpss with regards
to family budget acquisition and disposal of properLack of
education is a stumbling block for status mobilBgtter education and
economic conditions have indeed raised the st&thduslim women,

but not to the desired extent.

Another study conducted by Shanuga Cherayi (201i49alicut
district of Kerala found that the Muslim women weetatively better
empowered on personal autonomy, participation awistbn making
in the day to day lives. But they were backwardemms of social
participation, access to basic rights, problemsdmmative integration

and increased material deprivation.
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Some studies have identified rapid social and @con changes
among the Muslims in Kerala in the recent years assult of their
migration to Gulf. This has considerable impact uggbe economic
participation of Muslim women. Better economic piosi encouraged
women to be home makers. Additionally, women whuoggbands are
away from home may be compelled by circumstanceptmut of the
work force. In some part of the state, there anglfas which still stick
to the identity of religion, who believes that wam&hould not go out
for job. The status of Muslim women in Kerala isdwmally improving
but at a snail's pace. Against the general belfefick of awareness
and desire to cope up with the changing realites, assumption is
that, Muslim women are not immune to these changeslim women
are aware of the changes and the demands of tiee &nd that they
want to cope up

With the progress and development achieved by tminterparts in
other religious groups. They aspire to achieve leaiatus and
empowerment by utilizing the opportunities of edima and
employment made available to them. They are stiggb overcome
a number of socio-economic, cultural and religioognstraints
hampering their march towards progress and develnpm
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Abstract

Green banking like a normal bank, which considdrshe social
and environmental/ ecological factors with an aim protect the
environment and conserve natural resources. ItIs® &alled as an
ethical bank or a sustainable bank. They are cdladoby the same
authorities but with additional addenda toward tadi care of the
Earth’'s environment/habitats/resources. Green bagkiaims at
improving the operations and technology along wittaking the
client’s habits environment friendly in the bankibgsiness. It is like
normal banking along with the consideration for isbas well as
environmental factors for protecting the environténis the way of
conducting the banking business along with consigethe social and
environmental impacts of its activities.

Key Words: Green banking, Card Based Transactions, Green
Finance, Green InfrastructureGreen Loans, Carbon
Credit Business (CBS)
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Introduction

Green banking is comparatively a new developmentth@a
financial world. The activities of the banks ares@sated with
environmental protection and sustainable developnfenresponsible
institutes, banks and financial institutions caaypan important role
for protecting the environmental degradation thfoufinancing
environment friendly projects and adopting enviremmn friendly
products and services. Basically Green bankingsefe the banking
business managed in such a manner that helps évalbveduction of
external carbon emission and internal carbon faatpBanks can
reduce external carbon emissions through greendamahich includes
concessional finance for green technologies anlditpol free projects.
On the other side bank reduces internal carbonpfodt through
product innovations. Technology oriented banks Helgeduce the
usage of natural resources and for environmentategtion. It will
also ensure to less use of paper, water and ecerggumption. Banks
are actively engage in green process, strategregngnfrastructure
and introducing a variety of green products andises and ensure the

environmental protection.

Green Banking, as defined by Institute for Develept and
Research Technology, is an umbrella term referttngractices and
guidelines that make banks sustainable in econanidyonment, and
social dimensions. It aims to make banking proceasé the use of IT
and physical infrastructure as efficient and effectas possible, with

zero or minimal impact on the environment.

Considering the nature of banking processes aindsinuctures,
IDRBT offers guidelines for green banking in twodés.
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1. Making day-to-day business operations, banking yctsd
and services greener by following simple practicesl
making them environment friendly.

2. Making IT infrastructure (including data center) dan
physical infrastructure (including buildings) greenand
taking initiatives so that a bank could itself gexe

electricity for its own consumption.

Green Banking Products are Green LoansgrGkdortgages,
Green Credit Cards, Green Saving Accounts and Mdieinking

and Online Banking.
Benefits of Green Banking

Go online: - Online banking includes internet banking, mobile
banking, tab banking, phone banking, RTGS and NEBRmsactions
etc. The functions involved are pay bills onlinejioe deposits, fund
transfer, account statements etc. Through theséidgaractivities
banks are ultimately consume less paper, less gnamgl less
expenditure on natural resources.

Card Based Transactions - Banks have introduced a variety of card
based transactions by launching green channel emu(GCC). GCC
promotes card based transactions to their custonwrsnly to reduce
the consumption of paper and energy but also t@ $he time of
customers. A variety of cards such as ATM, Credd ®ebit cards,
green remit cards, Foreign Travel Card, eZ Pay Gaiftl Card, Smart

Payout Card etc. are available for customers.

Green Finance - Bank should finance environment friendly pragec
and environment friendly products such as solaipsgents, recycled
furniture, vehicle finance for low carbon emissionshicles, home
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finance for green buildings etc. with giving somencessions in
processing fee and concessional rate of interest.

Green Infrastructure: - Green infrastructure includes IT
infrastructure (Data Centers), green buildings vdtificient natural
lightening and air, generate electricity for thewn use and waste
recycling plants for recycle their own waste. Gragrastructure may
also be considered Self Service Passbook Printécsks (Multi
Function Kiosks and Self Service Kiosks), Cash Bagdachines and
Contact Centre etc. It facilitates to reduce bankernal carbon

footprint.

Use of Power Saving Equipments- Use of solar powered UPS,
GSL/LED bulbs, rain water harvesting by banks, l@&hing solar
powered ATMs etc.

Basically ethical banking avoids as much paper vaxlpossible
and rely on online/ electronic transactions forgessing. so that you
get green credit cards and green mortgages. Lgss peork means
less cutting of trees.

Creating awareness to business people about enmweraial and
social responsibility enabling them to do a envinemtal friendly

business practice.

Green banks adopts and implement environmetéaldards for
lending, which is really a proactive idea that wbahable eco-friendly
business practices which would benefit our futieeegation.

When you are awarded with a loan, the interesthaf toan is
comparatively less with normal banks because dthaaks give more
importance to environmental friendly factors- egidal gains. Natural
resources conservation is also one of the underlpinnciples in a
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green bank while assessing capital/operating lo@nsextracting/
industrial business sector.

Green Banking Coverage
1. Sustainable banking
Ethical banking
Green Mortgage
Green loan
Green credit cards
Green saving accounts
Green money market accounts

Green checking accounts

© ©o N o 00 b~ 0N

Mobile banking

[EEN
©

Online banking
11. Remote deposit (RDC)
Steps in Green Banking
Following are some of the steps that can be téixegoing green
in banking:-
A. Going Online:- Online banking is a new and fast-developing

concept in young and corporate India. It helps amservation of
energy and natural resources. Online Banking iraraitps:

1. Paying bills online,
2. Remote deposit,

3. Online fund transfers
4

Online statements.
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Online savings account and mobile banking is #eest way to
do your bit to bank green and help the environm@miine banking
creates savings from less paper, less energy, essdelxpenditure of
natural resources from banking activities. Cust@n@m save money
be avoiding late payments of fees and save timavioyding standing
to queues and paying the bill from home online.sEhare also highly
effective ways to keep track of your finances andwoid late payment
fees. Paying bills online is something of a liféstghange, but it can
be done. Telephone bills, cable bills, utility sjlcredit card payments

and mortgage payments can all be paid electrogicall

B. Using Green Checking Accounts:-Customers can check their
accounts on ATM or special touch screens in theksamhis can be
called as green checking of account. Using a gobecking account
helps the environment by utilizing more online hbagk services
including online bill payment, debit cards, andioalstatements. Banks
should promote green checking by giving some ingestto customers
by giving higher rate of interests, waiver or disgbin fees etc.

C. Green Loans for Home Improvements:-The Ministry of Non-
renewable Resource in association with some ndizeh and
scheduled banks undertook an initiative to go gregmpaying low
interest loans to those customers interested imbugolar equipment.
Before you undertake a major home improvement ptogudy if the
project can be done in an eco-friendly manner &gdu might qualify
for a green loan from a bank Green loan are pefteatnergy-saving
project around the house. For example, the new rGrmme Loan
Scheme from SBI will support environmentally-friéppdesidential
projects and offer various concessions. These lodlhbe sanctioned
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for projects rated by the Indian Green Building 6l (IGBC) and
offer several financial benefits —a 5 percent cesm in margin, 0.25
percent concession in interest rate and proce$segaiver.

D. Power Saving Equipment:- Banks can directly contribute to
controlling climate change and as an initial stegytintend to start a
campaign to replace all fused GSL bulbs, in all edvpremises offices
and residential areas. Banks can also make a figgsstudy to make
rain water harvesting mandatory in all the Bankimed premises. In
December 2009 Indusind Bank inaugurated Mumbai'st fsolar-
powered ATM as part of its ,Green Office Projectampaign titled
“Hum aur Hariyali”.

E. Saving Paper:-Bank should purchase recycled paper products with
the highest post-consumer waste content possibles includes
monthly statements, brochures, ATM receipts, annugports,
newsletters, copy paper, envelopes etc. Whenewagable, vegetable-
based inks are used instead of less environmemidiy oil based inks.

F. Green Credit Cards:- Some of the banks introduced Green Credit
Card. The benefit of using a green credit cardhas banks will donate
funds to an environment-friendly non-profit orgaatinn from every
rupee you spend on your credit card to a worthwludeise of
environment protection.

G. Use of Solar and Wind Energy:-Using solar and wind energy is
one of the noble cause for going green. State Bénkdia (SBI) has
become the first bank in the country to venture generation of green
power by installing windmills for captive use. Asirp of its green
banking initiative, SBI has installed 10 windmillgith an aggregate
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capacity of 15 MW in the states of Tamil Nadu, Mashtra and
Guijarat.

H. Mobile Banking:- Mobile banking is tricky. On the one hand, it is
great to have the ability to check balances, temi&inds or pay bills
from your phone. One the other hand, it saves ang energy of the
customers. It also helps in reducing use of enemyy paper of the
bank. Most of the Indian banks introduced this pdgss facility.

Environmental Risks for Banks

Green banking is very important in mitigating thaldwing risks
involving in banks.

Credit Risk

Due to climate change and global warming there belldirect as well
as indirect costs to banks. It has been observatldhe to global
warming there had been extreme weather conditioichwéffects the
economic assets financed by the banks thus ledadihigh incidence
of credit default. Credit risk can also arise iedity when banks lead
to companies whose businesses were affected duehdonges in
environmental regulation.

Legal Risk

Banks like other business entities face legal ifiskey do not comply
with relevant environmental regulation. They alsod risk of direct
lender liability for cleanup cost for damages iseahey actually take
possession of pollution causing assets.

Reputation Risk

Due to increasing environmental awareness banks pavee for
reputation risk if their direct or indirect actioase viewed as socially
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and environmentally damaging. Reputation risks emeirom the
financing of environmentally objectionable projects

Strategies

Indian Banks can adopt green banking as businesselnfor
sustainable banking. Some of following strategitle Ireflected in their
banking business or must be adopted by banks.

Carbon Credit Business (CBS)

All Nations must reduce greenhouse gases emissidnreduce
carbon to protect our environment. These emissiouast be certified

by Certified Emission Reductions commonly knowrtagon credit.
Green Banking Financial Products

Banks can develop innovative green based produatsay offer
green loans on low rate of interest. As Housing @adloan segments
constitute the main portfolio of all banks so thejopt green loans
facility.

Paperless Banking

All banks are shifting on CBS or ATM platform piding
electronic banking products and services. So tlseaescope for banks
to adopt paperless banking. Private and foreignkdasre using
electronics for their office but in PSU banks atih 8sing huge paper
quantity.

Energy Consciousness

Banks have to install energy efficient equipmenttheir office.
Banks have to transform this green banking in hardw waste
management, energy efficient technology products Banks can
donate energy saving equipment to schools and tadspi
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Mass Transportation System

Banks have to provide common transport for groofpsfficials

posted at one office.
Social Responsibility Services

Indian banks can initiate various social respdhssibservices
like tree plantation camps, maintenance of parkspatlution checkup

camps.

The Financial Times and International Finance Grafion (IFC)
is a member of World Bank Group launched Sustasdbhance
Awards for institutions that are integrating sociahvironmental and
corporate governance into their business operatidheir awards
highlight the partnership between financial and -financial
companies in finding commercially viable and inntve solutions to
sustainability challenges. The five categories oét8inable Finance

awards as per Financial Times are as follows
o Sustainable Bank of the Year
o Technology in Sustainable Finance
o Sustainable Investment of the Year
o Sustainable Investor of the Year
o Achievement in Inclusive Business

When global warming and environment issues aragbtalked
about in every country, be it a developing or ael@yed nation Green
Banking has become the top priorities for many. ¢twecept of Green
Banking has developed in western countries. Noty afdveloped

countries but developing countries like Bangladekith is one of the
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most vulnerable country for climatic change hassssfully replicated

the concept of green banking.

The government of India has issued guidelinesstructions to
banks on Green Initiatives. In order to implemdr® green initiatives
of the government, all public sector banks andegional rural banks
were asked to:-

1. Increase use of Electronic payment

2. Increase use of Core Banking System (CBS)
3. Increase use of video conferencing

4. Offer centralized payment system

Conclusion

Green banking refers to the initiatives taken bgnks to
encourage environment-friendly investment. Greemkivgy as a
concept is a proactive and smart way of thinkingrals future
sustainability. It is very important for the banisbe pro-active and
accelerate the rate of the growth of the economy.tlere is a
continuous change in the environmental factorsiteathe banks face
intense competition in the global market. Banks dse¢o apply
morality of sustainability and responsibility toeth business model,
strategy and formulation for products and serviagserations and
financing activities and become stronger. By aduaptithe
environmental factors in their lending activitiesnls can recover the
return from their investments and make the poltutimdustries
become environment-friendly. These are the majtmrimation about

Green Banking in India.
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Abstract

Sustainable development has appeared as a new iganaof
development in connection with the current discews development
that over- exploits natural environment for economrosperity. One
of the major economic negotiator influencing ovenadlustrial activity
and economic growth is the monetary institutionshsas banking.
Banking sector can perform a crucial role in promgt
environmentally sustainable and socially resporesdatvironment. If a
shift to a green and sustainable industry shouldob@e a serious
attempt, the financial industry cannot be neglecidue incorporation
of sustainability prospects in to financial reguéat could be a
powerful driver for realising a transition to a dasable economy in
both developed and developing countries. A. Kelvoeates that an
integration of environmental and sustainabilityteria into banking
regulations. Thus there is a crucial need to createareness and
follow green banking in today’s business world ofdern technologies
S0 as to make our environment human friendly. Ftioishbackground
we intend to understand the concept of ‘Green Bagikand to make a
comparative study on the green banking and enviesiim
sustainability. Research methodology used in thidysis descriptive
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in nature. This work reviews the literature on thasis of secondary
data. The study reveals that even though publitosdzanks have
taken more sustainability initiatives than privatector banks it is not
sufficient to achieve the desired goal. Therefoossible measures
should be adopted to promote green banking in India

Keywords: Environmental Sustainability, Green Banking, Public
Sector Banks and Private Sector Banks

Introduction

Change is the need of hour for the existencelisleres .The
world has seen much attention on economic progmedsmankind has
made giant steps in its journey through time. Tide €ffects of the
development process have been the massive lossiodfvérsity,
climatic change, environmental damage, Btecently, there has been a
growing curiosity in thelevelopment of sustainable and green financial
control globally. The interest is based on theeasing climatehange
risks for the financial sector on the one hand @mdhe other, a need to
incorporate the financial sector indotransition to a green economy. If
a transition ta green and sustainable industry should becomease
attempt, the financialindustry cannot be neglected. Instead, the
incorporation of sustainability aspects into financial regulagpn
domestically and internationally, could be a stramiger for achieving
a transition to a sustainable economy in lgtieloped and developing

countries.

Banks have not shown a big attention in proaciivategies with
regard to the environment and sustainability beeail®y consider
themselves to be in a more environmentally friendhgdustry,
remarkably equate concerning emissions and potiutitnen compared
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to the other sectors such as oil and gas and enBugyhe last financial
crisis from 2008 to 2011 exhibited the importanfeswstainability to
the financial sector and thereby shifted the “Sengbttom Analysis to
Tipple Bottom Analysis” i.e. analysing the enviroamtal and social
performances as well.

The connection between the financial sector anstaswable
development is what implanting sustainability irftoancial system
aims to achieve. Environmental sustainability isowtb making
accountable decisions that will reduce your businesgative pressure
on the environment. It is not simply about loweritige amount of
waste you create or using less energy, but is ecpade with
developing processes that will lead to businessarhing totally
sustainable in the future. Environmental Sustaiitghs ‘the ability to
maintain the things that are valued in the physcaironment (natural
and biological environments)'. Environmental susthility could be
defined as “a condition of balance, resilience, andrconnectedness
that allows human society to satisfy its needs avheither exceeding
the capacity of its supporting ecosystems to caetito regenerate the
services necessary to meet those needs nor byctbonsadiminishing
biological diversity”. Due to the ever increasingffeet of
industrialization, urbanization, increasing popuatdensity and poor
environment management system in India the enviesrtah problems
have become serious issues.

Green Banking is comparatively a new developmentthe
financial world. It is a type of banking taking anaccount the social
and environmental impacts and its main aim is tuqmt and preserve
environment. Green banking refers to the bankinginass that
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supports the overall reduction of external carbarission and internal
carbon footprint. To help the reduction of externatbon emission,
banks should finance green technology and pollutb@mtrolling

projects. Although, banking is never treated aslafing industry, the
present scale of banking activities have considgrairreased the
carbon footprint of banks because of their massseeof energy , high
paper wastage, absence of green buildings, etcrefdne, banks
should endorse technology, process and productehwhesult in

substantial reduction of their carbon footprintvasll as develop a
sustainable business.

[l. Review of literature

Jha & Bhome (2013) in their paper entitled A StuwdyGreen
Banking Trends in India, studied the green bankmiigatives taken by
the public sector bank in India and the way of geeg by green
banking. The main objective of the paper is to usided green
banking sector and checks the awareness of em@logesociates and
the public about the green banking concept. Furtther study
suggested that interest on loan should be lesgriEen project then
normal rate of interest and companies can raisie phefitability by
recycling of waste generated. They should stress gpeen mortgage
loan, green credit card and online banking.

Singhal, Singhal & Arya (June 2014) studied, haamlb can go
greener. According to study banking industries tamahcial institution
plays a crucial role in the growth of an earth. &réanking saves the
energy and environment both. Now a days many béfiekirng green
product like ATM, Green credit cards, green CDgcebnic fund

transfer, use of solar and wind energy etc. blltiss not completed.
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We have to make more attempts so we can save amart and green
banking is one of the best way to start this.

Khedekar (2014) studied the various technologydulg the
banking industries to make the environment greextofding to study
bank should give basic + premium internet bankingdpct such as
opening bank account, Demat holding, standinguctn, investment
etc. This Study suggests that bank should orgasesminar and
conference to educate the public regarding the ofSggernet banking
as well as security issue. She suggests “VirtuahkBe” where
customer can't deal in cash to those branches wdmelfar from the

main branch.

Sreesha ch (2014) focused on environment susthipab
initiatives adopted by various private and pubgctsr banks in India.
According to the study, bank has not taking muderast in green
banking completely. Public sector banks are moter@ésted in green
banking as compare to private sector bank. For taaing
sustainability, bank should extend the use of emvirental
information in the banking operation, lending andestment decision.
This will help them to advance environment sustaiitg and create

long term value for the business.

Sahitya & Lalwani (2014) [made an attempt to ustierd and
appreciate the importance of green banking initeator the attainment
of goal of sustainable banking and determine thewa attempt that
have been made by the top public and private séetiok in India. The
study has exhibited that the banking sector ha®rbecextremely
conscious of the need of go green. Both public @ndate sector bank
are involved in this process. It can be possibléhieypaperless banking
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like ATM, mobile and internet banking. The adoptmirgreen banking
not only improves the image of green banking bab alontribute in
the sustainable growth of economy

Ragupathi. M and Sujatha .S (2015) studied thg twago green
through green banking. According to this paperlieabank was not
bothered about the concept green banking. But ndayss banks are
playing very important role in environment susthitigy program. By
the green banking practice people is getting mavara about the
global warming and each business man's contributirgnvironment
sustainability to make this earth a better plade/®in. Green banking
is not only greening the industries but it will@alselp in improving the
assets quality of the bank in future

lll. Need of the study

As environmental sustainability is a crucial issand green
banking is a step in this regard. Hence, there ieed to study the
green banking initiative taken by the banking sectand also to
analyse the role of green banking in environmestasnability.

IV. Objectives of the study
. To understand the concept and role of ‘Green Baykin

. To identify the initiatives taken by public and yaie sector
banks to promote environmental sustainability.

V. Research methodology

This study reviews the literature on the basisemfosdary data
collected from various sources such as articlegarh papers, annual

reports, sustainability report etc. For analyzimg tgreen banking
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initiatives taken in India four top performing bankom public and
private sector (on the basis of net profit in y2@i6) are selected.

VI. Green Banking

Institute for Development and Research in Bankieghhology
defines Green Banking as ‘Green Banking is an ulabreerm
referring to practices and guidelines that makekbasustainable in
economic, environmental, and social dimensionsaims to make
banking processes and the use of IT and physidesinucture as
efficient and effective as possible, with zero animal impact on the

environment’.

In India, green banking is in its initial phase.nka can employ
green banking as an opportunity to receive advaniaghe market by
creating a difference in their strategy making psst It was seemed
that green banking consciousness is more in thaehidevels of
management in the banks and this consciousnessasesr with the
lower levels of management and least with the eygas who are in
day to day direct touch with the customers. Thins,danks must focus
on upgrading the consciousness and benefits ofrben banking to
the employees who are in direct touch with the aasts. Green
banking is a pro-active way of energy preservagod environment
protection. The prime advantage of the green ban&pproach is the
protection of the natural resources and the enmient.

Green banking reduces paper work to the optimunel lend
concentrates on electronic transactions like useA®M, mobile
banking, online banking etc for various bankinghgactions by the
customers. Electronic transaction not only helpgatds sustainability
but also gives convenience to the customers asagelb the banks.
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Less paperwork means less cutting of trees. Foptadpeco friendly
business, banks should adopt environmental stasddri&nding as it
increases the asset quality of the banks. Thisigcof the bank also
has an important influence on the environmentafoperance of its
clients. This encourages the clients to performam environment
friendly way. This not only increases the reputataf the bank but
also helps them to meet the environmental regulatio successful
way and thus leading to better legal risk managerbgnthe banks.
The banks normally provide loan to the clients dovarate of interest.
This encourages more and more entrepreneurs ta stdh
environment friendly projects and thus leads to enand more
awareness on the environment preservation acvitiehe economy
as a whole. It is thus a win-win approach by thekisaas it not only
helpful to the environment but also the banks daccustomers as a
whole.
Origin

The concept of Green Banking is associated to ©sdoank
(established in 1980) from Dutch origin which stdrt the
environmental sustainability in the banking sedtom the very first
day. In the year 1990 the bank begins “Green fufa” funding
environment friendly projects and all other progedbliow later.
Taking example from this bank the banks all over world launches
green initiatives in the banking sector. First @GreBank is a
commercial bank based in Mt. Dora, Florida, Unit&tates
commenced its activities in 2009.The company iswkndor its
attention on environmentally friendly banking prees. The Bank
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staffed with employees who have obtained the LEER@realited
professional designation

VII. Green Banking Initiatives across the Globe

The concept of environmental sustainability started969 with
the establishment of the National EnvironmentalidyoAct (NEPA,
2014) in the United States whose objective is tantaa productive
unanimity between man and nature. After that aepeddent agency
was established in 1970 ‘Environmental Protectiogecy’ (EPA)
with the aim to preserve the natural resources,dmuhealth and to
maintain the quality of the environment. In 2003jlabal coalition of
NGOs set up a network named “Bank Tract” to pronsistainable
finance in the commercial sector. Since then, sdwather system
introduced by organizations are created which apekwwg towards
environmental management like US Green Building r@du
(USGBC), IFC (International Finance Corporatiorc)eéb speed up the
sustainable growth. In the early 1992 United Natidrramework
Convention on Climate Change (UNFCC) is an inteomal treaty
which was linked by countries to limit the averagerease in global
temperature. Then United Nations Environment Progna (UNEP)
started what is known as the UNEP finance initetfly NEPFI) and
200 financial institutions around the globe arenatgries of this
initiative statement to attain sustainable develepm It will be
noteworthy to point out that Netherland based ABMRRO bank has
developed certain Reputational Risk Management (RRMicies to
identify, assess and manage non-financial preséhirwits business
engagements.
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All over the globe several voluntary guidelines édeen set up
for the categorization, assessment and managenhamvoonmental
risk in project financing like Equators Principl€EPs) which are
adopted by financial institutions (currently 79 tihgions in 35
countries) for assessing, determining and managogial and
environmental risk in projects (Equator Principlessociation, 2014).
VIIl. Green Banking Initiatives in India

In India Centre for Environmental Research and Btaon
(CERE), Centre for Environmental Education (CEH] &mdian Green
Banking Council are the major organizations to psterenvironment
sustainability. Other initiatives like S&P BSE-GRREEX and Green
Coin Rating RBI are playing a significant role imetpromotion of
sustainable development in India.
IX. Green Banking Initiatives by Indian Banks

Green banking initiatives by Indian banks incluagh public
sector banks and private sector banks. In thidystthe researchers
have taken top two public and two private sectarkbaselected on the

basis of their net profits.

Top Performing Public and Private Sector Banks

Table -1
Public Sector Banks Private Sector Banks
sanks | hoe P | (Rrore)
State Bank of India 9950.65 HDFC Bank 12296.21
Union Bank 1351.60 ICICI Bank 9726.29

Source: money control (2015)

123



% Wa)ﬁéﬁd and %ﬁd ~ An Interdisciplinary Research Journal Volume X Issue 1 December 2019
ISSN 2320-8317

X. Public Sector Banks
X. a. State Bank of India (SBI)

* On the occasion of State Bank Day, the bank hatedt&Green
Channel Counter' (GCC) facility on 1st July 201(batselect
branches spread across the country and the samexieasied
to more than 14,981 branches in 2014 This is aeaong

concept which is eco-friendly and convenient.

* SBI became the first bank in the country to ventute the
creation of green power by installing windmills faptive use
in 2010. As part of its green banking initiativ3lS®stablished
10 windmills with an aggregate capacity of 15 MWhe states

of Tamil Nadu, Maharashtra and Gujarat.

* Provides project loans at concessionary rate ofrest to
encourage reduction of greenhouse gases by usfigieef

manufacturing practices.

» SBI started the carbon disclosure projects in itenfcial sector
in India, for the sake of environmental concern aatkty by
becoming a signatory to the Carbon Disclosure EBrog
World Wide Fund (WWF)

» The Bank has started in place SMART i.e. Specific,
Measurable, Achievable, Realistic and Time bounce@r
Banking Goals.

» SBI and Export- Import Bank of India (EXIM Bank) tho
jointly grant a long term loan (up to 14 yearspt§pain Based
Companies Group- Solar Global SA and Aston Field
Renewable Resources for building solar plant inanilost of
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the financial institutions deny giving long termates to such

projects due to their uncertainty and technologit@nges.
X. b. Union Bank

Union Bank has a strong commitment to environmental
conservation and takes pride in developing progréms encourage
our customers and communities to adopt sustainaialetices. There
are a number of ways to bank green with Union Bamikether you

have a Consumer or Commercial Account.
Consumer Accounts

. Online Banking and Online Bill Pay: Save time, st@mand
hassle with online banking and bill pay. Enroll targly with
your ATM/debit card and PIN.

. Online Statements: Sign up today to receive yoatestents
online and save paper, save trees.

. Telephone Banking: Enjoy round-the-clock telephaiceess to
your accounts with an automated, password-protestagice
that lets you bank by phone.

. Mobile Banking: Do your banking wherever you arg,leng as
you have a mobile phone with a web browser andrnete
acces$.There are so many ways you can bank with just your
smart phone: access your accounts on the go, degustks
directly from your Smart Phone or tablet with M&biCheck
Deposit, send money from your mobile device using onlyryou
recipient's email address or phone number with Selathey’,
and perform various banking tasks with Union Ban&xtT
Banking.
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Commercial Accounts

. Mobile Banking Payroll Direct Deposit: Save papad aeposit
payroll directly into your employees' bank accoumtghout
writing checks. Your employees have timely accedsimds, and
your business benefits from reduced check-relataddf and
Ccosts.

. Remote DepositSave a trip to the bank and deposit checks from
your desk. You can reduce your carbon footprint sank paper
because you have check images and electronic sedorceasy

sorting and archiving, no more photocopies.

. Mobile banking services for small business lets go business
on the go with the Mobile Business Centre and Mwoi@theck
Deposit.

Xl. Private Sector banks
Xl. a. ICICI Bank Ltd

. Eco-Friendly Vehicle Finance - As an initiative s more
eco-friendly way of life, ICICI Bank offers 50% wagr on Auto
Loans' processing fee on car models which use alternate ok

energy.

. ICICI Home Finance gives reduced processing feesistomers
who purchase homes in Leadership in Energy andr&mwiental
Design (LEED) certified buildings

. ICICI Bank has initiated a programme to encouraggparate
bodies, institutions, banks and government agenniesved in
project planning on issues like biodiversity, wilelhabitats and
environmental laws.
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. As part of the Bank's Go Green initiative, abou# 2@rral low
cost branches have been fitted with solar panels, avplan to
extend the same to 122 more branches by July 2015.

. Bank has Mumbai and Hyderabad towers have watatntent
plants for recycling sewage water in Mumbai and étathad.

. Instabanking’ - It is the platform that brings ttger all the
alternate channels under one umbrella and providesomers
the convenience of banking anytime anywhere thromggérnet
banking, i-Mobile banking, Tab banking and IVR bigk This
decreases the carbon footprint of the customermsnisyring they
do not have to resort to physical statements oretréo their
branches.

. ‘Electronic Branches’- Fully electronic branchesdalso been
set up where customers can practice all their anki
transactions.

. ‘E- Drive’- The bank sent around 200 thousand ahregorts in
electronic form. In the last quarter and saved ntioa@ 60 tonnes
of paper by sending e-statements to over 6.5 millRank
accounts and 300 thousand credit card customers.

. Green Engagements: (i) During Diwali 2013, the argation
had organised an environmental awareness program fo
employees and customers in which money plant wesepted to
all the people present there as a token of colleatsponsibility
to preserve the environment. (ii) It has also bez@artners with
the Green theme CNBC — overdrive auto awards. {hg bank
is celebrating World Environment Day every year.
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. Green Communications: The bank always insists thestomers
for online bill payment, online funds transfer asubscription to
statements which encourage ‘paperless’ and ‘comnfge’

modes of banking transactions.
XI. b. HDFC Bank Ltd

* HDFC bank has added environment friendly featune®itheir
infrastructure  which involve water management, egyer
conservation, air quality management etc.

* Phase-out policy — Replacing inefficient lightingtions with
LED lights in big offices

» Use of Central Pollution Control Board (CPCB) corapt diesel
gen-sets server and desktop virtualization reducpuayver

consumption.

» Establishment of multiple alternate service poitdsenhance
transactions in a paperless environment.

 Employee awareness campaigns to encourage envimbnme
friendly practices.

e HDFC bank is wusing Social and Environmental Risk
Management System (SEMS) that help in screeninge@so
negative social and/or environmental impacts beforepproval
is given.

* Renewable Energy initiatives like Project of 20 @80ATMs set
up in Bihar.

XIl. Findings
The current study has revealed that the bankirgosehas
become extremely conscious of the need to go green.
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. The Private Banks are much involved in the greenking
approach as the Public Sector Banks

. All the banks are making efforts to make bankinggrbess.
This has been fully supported by technology in terof
electronic fund transfers, ATMs, internet and melianking.

. When a loan is granted, the interest of that loan i
comparatively less with normal banks because goaeks give
more importance to environmental friendly factorescelogical

gains.

. Green Ethical banks adopt and implement environatent
standards for lending, which is really a proactidea that
would enable eco-friendly business practices whiebuld
benefit our future generations.

. Green banking as a concept is a proactive and swaytof
thinking with a vision for future sustainability

Conclusion

Even though the Indian banks are introduced thee uiay
greening their activities, they are running behthdir counterparts
from developed economies. They have started adpptineen
practices, but still a lot of channels are unutitiZoy the Indian banks
for greening their activities. Moreover they cowddcept the green
practices only in selected branches. For maintgirenvironmental
sustainability, banks should extend the use of renmental
information in their business operations, creditpansion and
investment decisions. The attempt will help themirtgorove their
environmental performance and creating long ternuesa for their
business.
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Abstract

This paper aims to trace the aspects of social tietheory in the
Saint Thomas Christian community Of Kerala, refdrr@ as Knanaya.
It tries to delineate how this community establssiteelf as a social
group and also addresses the challenges it facearsisting its
identity. Knanaya identity is a concept that thegde belonging to this
group internalise and this becomes central to tiseif concept.

Keywords: In Group, Out Group, Social Categorization, &bci
Identification, Social Comparison, Knanaya Identity

Introduction

Social identity theory was formulated by the BhtiSocial
Psychologists Henri Tajfel and John Turner in 19T8is theory
proposes that "a person's sense of who they amndspn the group
to which they belong" (Turner, Tajfel). The socidéntity becomes
more important than the individual identity of therson. Some of the
key terms associatedwith this theory are sociagmization, social
identification and social comparison. Knanaya iscemmunity
belonging to the Saint Thomas Christians of KerAlecording to the

history of this community, it is believed that thancestors migrated
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from the present day Iraq to India in fourth ceptAD. The Knanites

still exists as a group with their own identity.
“Knanaya” as a social identity

Researches done by dividing people into differgnoiups have
proved that people automatically develops an inygravoritism even
though they do not get any personal benefits frioar thnembership in
the group. Similarly at the same time they devedopestrangement
towards groups other than their own.

Social Categorization is one of the major aspeitssocial
identity theory. It is “the process by which peoptategorize
themselves and others into differentiated groupsteg@brization
simplifies perception and cognition related to thacial world by
detecting inherent similarity relationships or lnypiosing structure on
it"(Kruger). Knanaya community organizes themselw#® a social
group different from other Saint Thomas Christiahisey are said to
have their own history, traditions and culture.

In the book titled Syro Malabar Patriarchate,Mar Paul
Chittilappally describes that the Church in Indadhan affiliation and
dependence on the oriental KaldhiteChurch. When thistorical
evidences of the trade relationship between Malabast and foreign
nations is read along with the evidences of migratf Christians
from Persia to other nations through trade routesan be connected
to the act of Knanaya migration that is said toehaecurred in AD
345. This migration was under the leadership ofriié® of Kana. The
categorization of the Saint Thomas Christians asSbuthists and the
Northists have been started since the settlementhef Knanaya
migrants in the southern part of Kodungallur. Tloaitkists or the
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Knanites maintained their heredity and ethnicity lgllowing
endogamy and established a social self differerhfthe other social
groups.

Another important aspect of the social identitgdty is social
identification. "Participation in group action is @ocess of social
identification, involving transformations in selbiceptualization from
individual to group, as well as establishing soogétions with others
who share the social identity". This concept iddently visible among
the Knanites. It's members adopt Knanaya identity #ollows the
unique customs and rituals and confirm within theug by practicing
endogamy.

Social identification leads to social comparisbhe comparison
occurs between the in- groups and the out- grd@gsple compare the
prestige and status of their group with that ofdlbé - groups. The in-
groups usually take care to establish their presiiger the out- groups.
Knanaya community as a social group compareggistity with other
groups, especially the Northist Saint Thomas Chnst It makes a
favourable comparison with the other groups andntaais its self

esteem and positive social identity.

The Knanites also has a rich folkloristic traditioof
Purathanapattukathich is another important aspect that is a soafce
emotional attachment within the ingroup. One @f thajor threats that
this social group faces is individuals' movemerttaiuthe group. This
is the result of strict adherence to endogamy. &hadso marry outside
the community loose their membership in the grddyd. as endogamy
is the core of the uniqueness of this group, itsnbhers oppose the

proposals of accepting exogamy.
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Conclusion

In spite of the challenges that it faces, Knanaganraunity

persists as a social group upholding its knanayatity; and the

members of this group define their identity witlspect to this social

group.
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