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Editorial Note 

Colleges impart higher education and function as the core units 

for transmitting and advancing knowledge. As a part of persistent 

pursuit for academic excellence, Kuriakose Elias College, Mannanam 

is publishing Volume X, Issue 1 of the peer reviewed, interdisciplinary 

research journal, "New Numbers and Letters". This is an attempt to 

develop insight and to chart possible future in the frontier areas of 

Science, Engineering, Education, Management and Arts. The journal 

provides a platform for researchers, academicians and students to share 

their knowledge in the form of high quality research work which cover 

all disciplines. Hope the current issue of the journal will help to 

advance further research in the respective fields. On behalf of the 

Editorial board, I am glad to present the Volume X, Issue 1 of the 

journal, “New Numbers and Letters".     

  

 

      Dr. Jesty Thomas  

   (Chief Editor)
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A Survival Study on Heroin Addict Data Set 

Smitha S, Tintumol Xavier 

Department of Statistics, Kuriakose Elias College, Mannanam, Kottayam, 
Kerala 686561 

Abstract  

        Survival analysis method is common in clinical trials and other 

type of investigation. It used predominantly in biomedical science 

where the interest is in observing time to death either of patients or of 

laboratory animals. Here we analyzed Addicts Dataset (addicts.dat) 

and concluded that medicine dosage and clinics are statistically 

significant. Criminal background is non-significant and will not be 

considered further. 

Keywords: Survival Analysis, hazard functions, survival data. 
 

1.  Introduction 

 Survival analysis is a branch of statistics which deals with death 

in biological organisms and failure in mechanical systems. Survival 

analysis method is common in clinical trials and other type of 

investigation. It used predominantly in biomedical science where the 

interest is in observing time to death either of patients or of laboratory 

animals. Time to event analysis has also been used widely in the social 

sciences where interest is on analyzing time to events such as job 

changes, marriage, birth of children and so forth. It deals with 

statistical methods for analyzing survival data derived from laboratory 

studies of animals, clinical and epidemiologic studies of humans and 

appropriate applications. 

  Heroin was synthesized as a legal drug in 1895. It was found to 

be a highly addictive drug in the early twentieth century, and became 
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popularly abused after the mid-twentieth century. Heroin users develop 

tolerance to heroin quickly and suffer from severe withdrawal 

symptoms when they stop using heroin. Hence, heroin addicts have a 

very high relapse rate. Heroin addiction became a serious problem in 

southeastern and southwestern Asia recently. Like that in other 

countries, heroin users not only had a high recidivism rate but also had 

the highest mortality rate among the addictive substance users in 

Taiwan. Current illicit drug use among teens is continuing to increase 

in many countries around the world. Heroin is an addictive drug that is 

one of the most abused drugs and is processed from morphine and 

usually appears as a white or brown powder. According to the 2006 

National Survey on Drug Use and Health (NSDUH), approximately 

3.8 million Americans aged 12 or older reported trying heroin at least 

once during their lifetimes, representing 1.5% of the population aged 

12 or older. A variety of effective treatments are available for heroin 

addiction. For example, methadone, a synthetic opiate that blocks the 

effects of heroin and eliminates withdrawal symptoms, has proven 

successful for the treatment of heroin addiction. 

2. Data Description 

Addicts Dataset (addicts.dat) In a 1991 Australian study by 

Caplehorn et al., two methadone treatment clinics for heroin addicts 

were compared to assess patient time remaining under methadone 

treatment. A patient’s survival time was determined as the time (in 

days) until the person dropped out of the clinic or was censored. The 

two clinics differed according to its live-in policies for patients. For the 

whole homework we are investigating a dataset from a study by 

Caplehorn et al. (Methadone Dosage and Retention of Patients in 
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Maintenance Treatment, Med. J. Aust., 1991). These data comprise the 

times in days spent by heroin addicts from entry to departure from one 

of two methadone clinics. Two other covariates, namely, prison record 

and maximum methadone dose, are believed to affect the survival 

times. A listing of the variables is given below: Column 1: Clinic                    

(1 or 2) Column 2: Survival status (0 = censored, 1 = departed from 

clinic) Column 3: Survival time in days Column 4: Prison record               

(0 = none, 1 = any) Column 5: Maximum methadone dose (mg/day) 1. 

The variables are defined as follows 

ID – Patient ID 

Time – the survival time of the patient  

STATUS – Indicates whether the patient is cure is coded as 1 or was 

not cure is coded as 0. 

CLINIC – Indicates the patient attended for treatment in which clinic 

(coded as 1or 2) 

PRISON – Indicates whether the patient had prison record (coded1) or 

not (coded 0) 

DOSE – A continuous variable for the patient maximum dose  

Objective of the study 

We now state the basic goals of survival analysis, 

Goal 1:  To estimate and interpret survivor and/or hazard functions 

from survival data. 

Goal 2:  To compare survivor and/or hazard functions. 

Goal 3:  To assess the relationship of explanatory variables to survival 

time. 
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3.  Analysis 

 SPSS Statistics is a software package used for interactive 

statistical analysis. The software name originally stood for Statistical 

package for Social Sciences. It is widely used program for statistical 

analysis in social science.  It is also used by market researchers, health 

researchers, survey companies, government, education researchers, 

marketing organizations, data miners and others.  It is one of the user 

friendly statistical software available today.  

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

Here we use Kaplan-Meier estimator to find which variables are 

significant 

Survival of different clinics  

Case Processing Summary 

Clinic Total N N of Events 

Censored 

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 

dose Total N N of Events 

Censored 

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 variable can be considered 

as a factor for survival analysis. 
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3.3 Does the survival depend on prison variable? 

Case Processing Summary 

Prison Total N N of Events 

Censored 

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 variable cannot be 

considered as a factor for further survival analysis. 

Statistical significance: 

 From the column headed p value.  Medicine dosage and clinic are 

statistically significant. Criminal background is non-significant and 

will not be considered further. 

3.4 COX PH Regression model 

We first fit COX Regression with single factor. Here we 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 
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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, telling us that the 

treatment receiving the smaller numeric code (Clinic 1 - coded as 1 in 

the first table.) will be associated with a greater hazard therefore, 

shorter survival. Patients who are under treatment of Clinic 2 have the 

greater survival. 

 Dose has negative coefficients.  This means that the increase in 

dose will be associated with low hazard and long survival. 

Exp(B) the Hazard Ratio  

  The HR for dose is .965, so patients receiving an increase in one 

dose of medicine have a hazard that is only .965.  The HR for clinic is 

2.742, so those receiving treatment from clinic 1 have a 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 60.487.  It also reports the 

“clinic” as 0.686 
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Conclusion 

 Survival analysis provides special techniques that are required to 

compare the risks for death (or of some other event) associated with 

different treatments or groups, where the risk changes over time. In 

measuring survival time, the start and end-points must be clearly 

defined and the censored observations noted. Only the most commonly 

used techniques are introduced in this review. Kaplan Meier provides a 

method for estimating the survival curve, the log rank test provides a 

statistical comparison of two groups, and Cox’s proportional hazards 

model allows additional covariates to be included. 

 From the analysis we can conclude that medicine dosage and 

clinic are statistically significant. Criminal background is non-

significant and will not be considered further. 

 The HR for dose is .965, so patients receiving an increase in one 

dose of medicine have a hazard that is only .965.  The HR for clinic is 

2.742, so those receiving treatment from clinic 1 have a hazard that is 

2.742 fold increases in the hazard rate of clinic 2. So the clinic 2 is 

better for the treatment. 
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Acceptance Sampling Plan: A Review of 
Literature  

Maya T Nair1 & Arya V. 2 
1.Department of Statistics, SVR NSS College, Vazhoor, 

2.KUFOS, Kochi 

 

Abstract 

Acceptance sampling is an important field of statistical quality control. 

It is used to decide whether to accept or reject a lot based on a random 

sample of the product. While there is no direct control of quality in the 

application of an acceptance sampling plan to an isolated lot, when 

that plan is applied to a stream of lots from a vendor, it becomes a 

means of providing protection for both the producer of the lot and the 

consumer. A sampling plan establishes the set of rules guiding the 

sampling and the criteria for accepting or rejecting the lot. As there 

exists a great diversity in possible scenarios of process parameters and 

since different situations necessitate different objectives,   development 

of acceptance sampling plans which give better results in a wider 

range of situations is an area of great interest to researchers. In this 

paper, we present an overview of the prominent studies in the field of 

acceptance sampling. 

 

Keywords:  Acceptance Sampling, Consumer’s risk, Producer’s risk, 

Operating characteristic function. 
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Introduction 

 Acceptance sampling is the process of evaluating a portion of the 

product/material in a lot for the purpose of accepting or rejecting the 

lot as either confirming or not confirming to a quality specification. In 

acceptance sampling, a sample is taken from the lot and some quality 

characteristic of the units in the sample is inspected. Based on the 

information in this sample, a decision is made regarding lot 

disposition. The decision-making rule involves the acceptance 

threshold and a description of how to use the sample result to accept or 

reject the lot. Acceptance sampling plan is usually done when products 

leave the factory and in some cases even within the factory. It involves 

both the producer of materials and the consumer. Consumers require 

acceptance sampling to limit the risk of rejecting good quality 

materials or accepting bad quality materials. Realising the importance 

of acceptance sampling plans in statistical quality control, this work 

attempts to present a brief overview of prominent studies done in this 

field.  

Review of Literature 

 Balasooriya (1995) examined the failure censored sampling plans 

for two- parameter exponential distribution based on m random sample 

each of size n. The proposed approach was based on exact results and 

only first failure time of each sample was needed. The values of the 

acceptability constant were tabulated for selected values of consumer’s 

and producer’s risk. Further a comparison of the suggested sampling 

plans with ordinary sampling plans using a sample of size mn was 

made and the given plan has an advantage in terms of shorter test time 

and saving of resources. 
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Balasooriya and Saw (1998) presented reliability sampling plans for 

the two-parameter exponential distribution under progressive censoring 

and operating characteristic curve was derived using the exact 

distributional properties of the maximum likelihood estimators. The 

suggested sampling plan was quite useful as it provides savings in 

resources and total test time. The same also offered the flexibility to 

remove functioning test specimens from additional testing at various 

stages of the experiment. 

 Kantam et al (2001) studied the problem of acceptance sampling 

when the life test was truncated at predetermined time. For several 

acceptance numbers, confidence levels and values of ratio of the 

specified experimental time to the specified average life, the minimum 

sample size needed to ensure the fixed average life were obtained 

under the assumption that the lifetime variate of the test items follows 

a distribution belonging to Burr’s family XII of distributions known as 

the log-logistic model. The operating characteristic values of the given 

sampling plan and producer’s risk were obtained and also the results 

were illustrated by an example. 

 Baklizi and Al - Masri (2004) developed acceptance sampling 

plans assuming that the life test was truncated at a pre-assigned time 

and the lifetimes of the test units were assumed to follow the Birnbaum 

Saunders distribution. The minimum sample size needed to make sure 

that the determined average life was obtained and the operating 

characteristic values of given sampling plans and producer’s risk were 

also presented. 

 Rosaiah et.al (2006) considered a generalization of the log-

logistic distribution known as exponentiated log-logistic distribution. 
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They determined the operating characteristic for a sampling plan for 

the case that a lot of products were submitted for inspection with 

lifetimes assigned by an exponentiated log-logistic distribution.Tsai 

and Wu (2006) considered the problem of an acceptance sampling plan 

based on the truncated life test when life distribution of test items was 

generalized Rayleigh. For various acceptance number, confidence 

levels and values of the ratio of the fixed experiment time to the 

specified mean life, the minimum sample size required to ensure the 

specified mean life were obtained and some tables were also provided 

in this paper to illustrate the use suggested plans conveniently.  

 Balakrishnan et.al (2007) developed acceptance sampling plans 

when the life test was truncated at a predetermined time. The minimum 

sample size necessary to make sure that the specified mean life was 

obtained by assuming the life times of the test follows generalized 

Birnbaum-Saunders distribution. The operating characteristic tables of 

the given sampling plans as well as producer’s risk were discussed. 

Aslam (2008) provided a reliability sampling plan assuming that the 

lifetime of the product follows Rayleigh distribution with known value 

of the shape parameter. They obtained test truncation ratio by 

considering the producer’s risk for given values of the sample size and 

acceptance number. They also provided the comparison of proposed 

sampling plan with existing acceptance sampling plan.     .  

 Aslam and Jun (2009) proposed a group acceptance sampling 

plan for a truncated life test when a multiple number of items as a 

group can be tested at once in a tester assuming that the lifetime of a 

product follows the Weibull distribution with known shape parameter. 

With the specified termination time and the specified number of 
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testers, the design parameter such as number of groups and the 

acceptance number were determined by satisfying the producer’s and 

consumer’s risks at the specified quality levels and the results were 

explained with tables and examples. 

 Burr XII had been shown to be a useful model in the areas of 

quality control, reliability studies, duration and failure time modelling. 

So, Lio et.al (2010) illustrated acceptance sampling plans for Burr type 

XII distribution percentiles when the life test was truncated at a pre-

assigned time. The minimum sample size needed to ensure the detailed 

life percentile was obtained under a given consumer’s risk. The 

operating characteristic tables as well as producer’s risk were 

presented. The R package named sp Burr were formulated to execute 

the sampling plans. Aslam et.al (2010) provided acceptance sampling 

plans for Generalized Exponential distribution when the life time 

experiment was truncated at a pre-specified time. The tables were 

provided for the minimum sample size necessary to ensure a certain 

median life of the experimental unit when the shape parameter was 

two. The operating characteristic function values of the proposed 

sampling plans and the associated producer’s risks were also discussed. 

It was also shown that the tables discussed can be used instead of 

median life and another percentile life was chosen as the criterion if the 

sample parameter was not two. Aslam and Jun (2010) extended a 

double acceptance sampling plan for the truncated life test assuming 

that the lifetime of a product follows a generalized log-logistic 

distribution with known shape parameters. They mainly considered the 

zero and one failure scheme where the lot was accepted if no failures 

were noted from the first sample and it was rejected if two or more 
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failures happened. When there was one failure from the first sample, 

the second sample was drawn and tested for the same duration as the 

first sample. The minimum sample sizes of the first and second 

samples were fixed and second samples were fixed on to make sure 

that the true median life was longer than the given life at the specified 

consumer’s confidence level. The operating characteristic was 

analyzed sorting to life at the specified consumer’s confidence level. 

The minimum of these ratios were also acquired so as to lower the 

producer’s risk at the assigned level.  

 Aslam et.al (2011) considered the Birndaum Saunders 

distribution as a life model to develop several acceptance sampling 

schemes based on the truncated life tests. They developed the double 

sampling plan and determined the design parameters satisfying 

producer’s risk and consumer’s risk simultaneously for the specified 

reliability levels in terms of mean ratio to the predetermined life. They 

also proposed a group sampling plan and determined the parameters by 

the both two above mentioned method. Mugal et.al (2011) developed 

economic reliability acceptance sampling plan for Burr type XII 

distribution when the life test was truncated at pre-assigned 

parameters. The minimum termination time needed to make sure that 

the specified life percentile was found under a given producer’s risk 

and for various parameters, the operating characteristic value of the 

proposed plan were presented. A comparative study of proposed plan 

and existing plan developed by Lio et.al (2010) was also determined. 

 Ramaswamy and Anburajan (2012) proposed double acceptance 

sampling plans for truncated life tests when the life time of test items 

follows generalized exponential distribution. Probability of acceptance 
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was calculated for several consumers’ confidence levels by fixing the 

producer’s risk and were discussed with the help of tables and 

examples.  

 Rao and Kantam (2013) developed sampling plans for the Half 

Logistic distribution percentiles when the life test was truncated at a 

pre-assigned time. The minimum sample required to ensure the fixed 

life percentile were obtained under a given consumer’s risk. Also, the 

operating characteristic values of the sampling plans as well as the 

producer’s risk were discussed. Al-Nasser and Al-Omari (2013) 

considered exponential Frechet distribution as a model for a lifetime 

random variable when the life test was truncated at a pre-specified 

time. The operating characteristic function values of the proposed 

sampling plans and the associated producer’s risk were acquired. 

 Gui and Zhang (2014) flourished an acceptance sampling plan for 

Gompertz distribution under a truncated life test. For various 

acceptance numbers, consumer’s confidence levels and values of the 

ratio of the experimental time to the specified mean lifetime, the 

minimum sample size required to assert the specified mean lifetime 

were acquired. The operating characteristic function values and the 

corresponding producer’s risks were also presented. 

 Al-Omari (2015) studied the problem of acceptance sampling 

with truncated test at a predetermined time. The generalized inverted 

exponential distribution was scheduled as a model for a life time 

random variable and minimum sample sizes needed to satisfy a 

specified mean life were acquired. The operating characteristic 

function values of the sampling plans were accorded and the 

producer’s risk were also examined. Some useful tables of the ratio of 
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the true mean life to specified mean life that maintains acceptance with 

a predetermined probability were introduced. Guiand Aslam (2015) 

developed a time truncated acceptance sampling plan when the life 

time follows a Weighted Exponential distribution. For several 

acceptance numbers, consumer’s confidence levels, values of the ratio 

of the experimental time to specified mean lifetime and the minimum 

sample size needed to ensure a definite median life were obtained. 

Also, the operating characteristic function values and the 

corresponding producer’s risk were discussed. The acceptance 

sampling plan was illustrated with a numerical example.  

 Kumar and Ramyamol (2016) attempted to derive the adequate 

economic reliability sampling plans for accepting a lot containing 

identical units having exponentially distributed lifetime. The 

optimization problems were formulated for obtaining the average 

sample number. The cost involved in their plans was random expect 

for reliability group sampling plan under Type II censoring and their 

comparisons showed that reliability group sampling plan under Type II 

censoring has the minimum cost of testing. Rao et.al (2016) formulated 

the acceptance sampling plans for the exponential Frechet distribution 

based on percentiles when the life test was truncated at a pre-assigned 

time. The minimum sample size required to assert the specified life 

percentile was obtained under a stated consumer’s risk and producer’ 

risk at the same time and the operating characteristic values of the 

sampling plans were presented. 

 Malathi and Muthulakshmi (2017) proposed the designing of 

acceptance sampling plans for truncated life test assuming that the 

lifetime of a product follows Frechet distribution based on median. The 
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minimal sampling plans to meet the consumer’s confidence level with 

optimum total cost were designed and also efficiency of the proposed 

plan was analyzed. Ramya and Devaarul (2017) developed reliability 

sampling plans for intermitted test batches based on type I censoring 

data. The main problem in the case of intermitted testing faced by the 

quality control practitioner was the process average which may vary 

due to occasional productions. To overcome the difficulty of ensuring 

the exact reliability of products while disposing the lots, minimum 

reliability was acquired before acceptance of the lot. In this paper, 

reliability sampling plans were determined for a two parameter Erlang 

distribution and these were formulated and designed in such a manner 

that they were more reliable with respect to the acceptance of the 

batches. Loganathan and Gunasekaran (2017) attempted to determine 

reliability single sampling plans under hybrid censoring scheme 

assuming that the life time of the product follows Exponentiated 

exponential distribution. Plan parameters were obtained corresponding 

to two specified points on the operating characteristic curve and the 

sampling plans protected the interest of both the producer as well as 

consumer. 

 Al-Omari et.al (2018) considered the problems of an acceptance 

sampling plans when lifetime of a product follows Marshall-

OlkinEsscher Transformed distribution for different values of 

acceptance number, confidence levels and definite values to the 

particular mean lifetime. In the proposed sampling plan parameters 

including the minimum sample size, the operating characteristic 

function and producer’s risk were calculated. They compared the 

efficiency of the proposed sampling plan with new sampling plans in 
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terms of sample size and the proposed plan provided the smaller 

sample size as compared to existing sampling plan. Rosaiah et. al 

(2018) considered exponential pareto distribution as a probability 

model for the life time of products. For a proposed sample size, 

producer’s risk and truncation number, a test plan to determine waiting 

time to terminate the experiment was constructed for exponential 

pareto distribution. Senet.al (2018) considered the determination of 

reliability acceptance sampling plans for the Weibull distribution under 

generalized hybrid censoring schemes. Sample size and acceptance 

constant were determined for assigned producer’s and consumer’s risk 

using asymptotic normality of the maximum likelihood estimators of 

the model parameters. A comparative study was undertaken to verify 

whether the reliability acceptance sampling plans meet the specified 

consumer’s and producer’s risk for finite sample size and optimum 

reliability acceptance sampling plans were obtained based on variance 

minimization criterion subject to a cost constrain. They also proposed 

suitable algorithms for computation of optimum reliability acceptance 

sampling plans. 

 Rao et. al (2019) described the development of an acceptance 

sampling plan based on percentiles for Type II generalized log-logistic 

distribution assuming product having definite life time and hence life 

time was terminated with the end of the product lifetime. The aim of 

the test was to determine the minimum sample size required to attain a 

specific life time percentile at an acceptable level of producer’s risk 

and consumer’s risk. Obtained operating characteristic curves were 

presented along with the producer’s risk. 
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Conclusion 

 Detailed study of the above research works should serve to 

provide in-depth understanding of the methodologies and techniques in 

the field of acceptance sampling plans. As the sampling plan bases its 

decision on a sample of the lot and not the entire lot, there is always a 

chance of making an incorrect decision.  Also, different aims require 

different schemes for choosing the sampling plan. Acceptance 

sampling, as is the case with any statistical sampling is thus inherently 

error prone. There is always room for further research which would 

attempt to formulate sampling plans with higher versatility and 

efficiency as well as lower margins of error and cost.  
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Abstract 

 Photocatalysis refers to the acceleration of the rate of 

oxidation/reduction reactions on semiconductor surfaces, with the 

utilization of ultraviolet or visible light radiation and being widely 

practiced for the eradication of organic pollutants. Graphene 

derivatives modified g-C3N4 based photocatalysts has attracted much 

interest during the last years due to their structures with unique 

features such as large specific surface area, thermal and chemical 

stability and enhanced visible light utilization. This review attempts to 

showcase the recent progress in the rational design and fabrication of 

graphene modified g-C3N4 photocatalyst for pollutant degradation. 

Key words: photocatalysis, g-C3N4, graphene, pollutant degradation. 

 

Introduction 

Semiconductor based photocatalysis have great potential to crack 

energy dilemma and environmental issues. Graphitic carbon nitride is a 

fascinating conjugated polymer semiconductor that has received 

tremendous attention in the current period due to its lower band gap 

and higher visible light absorption ability [1]. However, its 

photocatalytic efficiency is limited because of the high recombination 
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rate of photogenerated electron-hole pairs [2]. Graphene, a new two-

dimensional honeycomb-like carbon nanomaterial, has been observed 

as perfect support material for loading catalyst particles because of its 

superior thermal, mechanical, optical and electrical properties as well 

as large specific surface area [3]. Recently, graphene and its 

derivatives, graphene oxide (GO) and reduced graphene oxide (rGO), 

have been broadly studied for the applications in photocatalysis. One 

of the promising ways to enhance the photocatalytic activity of the 

carbon nitride is a modification with graphene and its derivatives [4]. 

This method is an inspiring route to achieve an improved charge 

separation in the electron transfer process. In this review paper we 

were discussed significant advancements in graphene derivatives 

supported g-C3N4 nanocomposites, including their common 

preparation methods, development mechanisms and their current 

applications such as pollutant degradation, H2 evolution and CO2 

reduction. This study will encourage new progresses in designing C3N4 

photocatalysts and promotes their application in environmental 

problems. 

Graphene based g-C3N4 

The photocatalytic behaviour and degradation mechanism of 

Ag3PO4 with nitrogen-doped graphene and g-C3N4 (Ag3PO4/NG/g-

C3N4) was reported by Q. Zhang et.al for the degradation of tetracycline 

(TC). In the aforementioned catalyst, NG functions as a solid electron 

mediator which suppresses the recombination rate of photogenerated 

carriers. The degradation via Z scheme mechanism boosts the 

photocatalytic behaviour, photo mineralization and photostability of 

pure Ag3PO4. Ag3PO4/NG/g-C3N4 attained degradation rate of 93.6% 
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within 90 min of visible light irradiation and the total organic carbon 

(TOC) analysis establishes the mineralization rate to be 72%. The 

retainment of 70% degradation rate after 4 recycling runs confirms the 

photostability of the catalyst. The role of holes, O2
− and *OH as reactive 

oxidation species for the degradation of tetracycline was extensively 

studied. Fig.1 illustrates the mechanism of tetracycline degradation by 

the catalyst. This may possibly offer novel visions to improve extremely 

efficient and stable g-C3N4- graphene based photocatalysts [5].  

 

Fig.1. Mechanism of degradation of tetracycline by Ag3PO4/NG/g-C3N4 

Recently, the photocatalytic degradation of methyl orange (MO) 

by magnetically separable Z-scheme g-C3N4/graphene/NiFe2O4 (CGN) 

nanocomposites was investigated by G. Gebreslassie et.al. Authors 

claim that the synthesized nanocomposite CGN-25% displays the 

highest photocatalytic activity and is about 15, 7 and 6 folds higher 

than pristine NiFe2O4, g-C3N4, and binary g-C3N4/NiFe2O4-25% (CN) 

respectively on the degradation of MO. According to the observations 

made from DRS and PL spectra, the enhanced photocatalytic 

behaviour of the CGN nanocomposites were connected to greater 

visible-light absorption and photogenerated electron-hole separation. 

The nanocomposite can effortlessly recover using external magnetic 
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field and displays reasonable stability after six recycling runs. Here, 

NiFe2O4 nanoparticles behaves as photosensitizer which enhances the 

light absorption of gC3N4 and graphene sheets aids as electron 

mediator which stimulates charge separation and visible light 

absorption [6].  

A novel visible light driven ternary Fe (III)/graphene/g-C3N4 

(Fe/GE/CN) composite photocatalyst was constructed by X. Fang and 

his research group for water disinfection. By adopting simple 

impregnation method, they have grafted Fe (III) species on the surface 

of g-C3N4. Introduction of graphene to this binary composite leads to 

well distribution, smaller size of the Fe species and more efficient 

ternary Fe (III)/graphene/g-C3N4 photocatalyst with better activity. The 

optimised sample, 25%-Fe/ graphene/g-C3N4 degrades 82 % of Methyl 

Orange (MO) in 60 min whereas pure g-C3N4 and 1%-GE/g-C3N4 only 

could degrade less than 35% of MO in equal time. Such an increased 

activity shown by catalyst is due to the synergistic effect between 

graphene and Fe (III) and interfacial charge transfer effect between Fe 

and g-C3N4 in the ternary composite. the removal of TOC was about 

51.2% after 60 min reaction. The removal of TOC was about 51.2% 

after 60 min reaction i. e. after photodegradation, about 51.2% organic 

carbon over MO is transformed into inorganic carbon (CO2) [7].  

Graphene oxide based g-C3N4 

H. Wang et.al fabricated g-C3N4 nanoparticles/graphene oxide 

(CNNP/GO) nanocomposites with enhanced visible-light photocatalytic 

activity by loading g-C3N4 nanoparticles (CNNP) on graphene oxide 

(GO) through electrostatic self-assembly approach. The decrease in C-

OH peak intensity with an enhancement in C–O-C peak intensity 
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revealed from FTIR specifies the role of OH groups to tie GO and 

CNNP by developing C-O-C bonds which ultimately results in the 

band gap narrowing and enhanced visible-light absorption of the 

CNNP/GO nanocomposite. In the GO modified CNNP sample, CNNP 

performs as a photocatalyst which can create electron-hole pairs under 

visible light radiation and GO supports and assists the transfer of 

photogenerated electrons. The optimized sample (CNNP/GO mass 

ratio 4:1) shows enhanced degradation efficiency of 67% for 

methylene blue within 3 h due to its proper band gap and the enhanced 

separation efficiency of photo-generated carriers. The photocatalytic 

activity increases with CNNP content and reaches an optimum value 

and further addition of the same leads to decline of photocatalytic 

activity [8]. 

F. Yang et.al developed graphene oxide-based g-C3N4 photocatalyst 

for the degradation of RhB. They synthesised the ternary catalyst, 

primarily by integrating NaTO3 (hydrothermally synthesised using 

NaOH and Ta2O5) with gC3N4 via in-situ calcination of urea and 

NaTO3.  Graphene oxide was incorporated with precursor by 

photochemical reduction self-assembly methods. The TEM image of 

NaTaO3/g-C3N4 (fig.1) illustrates more clearly that the heterojunction 

is successfully realized by the combination of NaTaO3 nano cube and 

g-C3N4. Even though NaTaO3 shows weak degradation efficiency, 0.05 

wt% NaTaO3 incorporated g-C3N4 shows better photo catalytic activity 

than g-C3N4and NaTaO3 and degrades 47% of RhB in 70 minutes. 

Finally, 99% of degradation of RhB was attained by 20 wt% graphene 

oxide combined NaTaO3/g-C3N4 [9] . 
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Fig. 3. TEM image of NaTaO3/g-C3N4/GO 

R. Zhang et.al synthesized a multifunctional g-C3N4/graphene 

oxide wrapped sponge monoliths (MS) via facile dipping squeezing 

process followed by frozen-drying. The obtained g-C3N4/GO-wrapped 

MS possess outstanding adsorption capacity as well as excellent 

photocatalytic performance towards dyes (RhB and MB) and organic 

solvents. GO bridges between g-C3N4 and MS and enhances 

photogenerated electron-hole separation. MS preserves its exceptional 

elasticity and recoverability and possess porous structure which aids 

the easy passage of gas molecules to reaction sites. This enhances the 

photooxidation of NO with a maximum removal ratio of 45.9% and 

photoreduction of CO2 with CO, CH4 and H2 evolution rate of 42.9, 4.6 

and 1.6 µmolg−1h−1, respectively [10]. 

D. Xu and his co-workers were successfully able to reduce CO2 

into methanol (CH3OH) and methane (CH4), photo catalytically using 

ternary Ag2CrO4/g-C3N4/GO composite. In this study they used silver 

chromate (Ag2CrO4) nanoparticles as photosensitizer to improve the 

light absorption of g-C3N4 and graphene oxide (GO) as cocatalyst, to 

serve as promotor for charge separation as well as to offer abundant 

active sites for photocatalytic reduction. The ternary Ag2CrO4/g-

C3N4/GO composite photocatalyst forms Z-scheme heterojunction and 
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gives a high CO2 reduction activity of 1.03 µmol g-1 with a TOF value 

of 0.30 h–1 under sunlight, which is 2.3 times that of pure g-C3N4 [11]. 

Reduced graphene oxide based g-C3N4 

A facile photoreduction approach was chose by N. Lu et.al for 

the synthesis of Z-scheme photocatalyst g-C3N4/RGO/WO3.The visible 

light induced photocatalytic degradation of colourless ciprofloxacin 

(CIP) was investigated to assess the photocatalytic property of the 

prepared photocatalyst. Only holes contribute to the degradation 

process of CIP in the absence of RGO and thus the degradation rate by 

g-C3N4/RGO/WO3 composite was found to be double that of g-

C3N4/WO3.The role of RGO as electron mediator improves the 

performance of photocatalyst and considerably increases the 

adsorption capacity of composites for CIP [12]. 

X. Yang et.al. synthesized reduced graphene oxide/Fe-doped            

g-C3N4 (rGO/PFCN) for the removal of NOx using visible light. The 

bandgap of corresponding catalyst is found to be 2.48 eV which 

indicates that both Fe doping and rGO recombination narrowed the 

band gap of g-C3N4 to varying degrees and extended the visible light 

absorption range of g-C3N4 for generation of exciting carriers. Authors 

found that for the rGO/PFCN photocatalyst, the NO removal efficiency 

improved first and then diminished with the rise of mass ratio of rGO 

to Fe, and the sample with a mass ratio of 2:3 had the largest NO 

removal efficiency, which was 93.44%. When rGO content increased, 

the contact area and interface interaction between rGO and Fe-C3N4 

increased, and rGO performed as a high-speed channel for electrons to 

accelerate the transport and separation of electrons, resulting in the 

production of more active particles to oxidize NO to NO3
-.  XRD and 
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FT-IR analysis clearly indicates that rGO/PFCN sample is relatively 

stable in crystal and chemical structure even after five photocatalytic 

cycle tests [13]. 

The researchers have been successfully fabricated reduced 

graphene oxide (RGO)-supported Cd0.5Zn0.5S (CZS)/g-C3N4 Z-

scheme heterojunctions via a two-step method for improved 

photocatalytic hydrogen production. Photoluminescence spectra 

evidently attribute that photo-current density of CZS/RGO-2% is 

curiously improved after adding g-C3N4, which is 32 times and 67 

times higher than that of pure CZS and g-C3N4. The photocatalytic 

hydrogen evolution reaction (PHER) of CZS/RGO/ g-C3N4 -40% 

catalyst (with CZS/RGO-2%) shows the highest rate about 39.24 

mmolg-1h-1, which is 8.12 times and 48.44 times higher than pure CZS 

and g-C3N4, correspondingly [14]. 

Y. Bao and K. Chen constructed a Z-scheme BiOBr/ reduced 

graphene oxide/protonated g-C3N4 (BiOBr/RGO/pg-C3N4) visible-light 

active photocatalyst and studied its photocatalytic performance by the 

degradation of Rh B and TC in aqueous solution. The degradation 

efficiency order for RhB removal were reported as 10%BiOBr/RGO/ 

pg-C3N4> 10%BiOBr/pg-C3N4> pg-C3N4> BiOBr. The 10% BiOBr/ 

RGO/pg-C3N4composite achieved 100% degradation within 7.5 min 

and further loading of BiOBr decreases the active sites on pg-C3N4 due 

to its negative shading effect. The mineralization process indicates that 

the 10% BiOBr/RGO/pg-C3N4 photocatalyst has very strong 

mineralization ability and total organic carbon (TOC) removal ratios 

were found to be 88% and 59% for Rh B and TC respectively. The 

photocatalyst possess good stability as there is no noticeable difference 
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for the phase and structure of the 10%BiOBr/RGO/pg-C3N4 composite 

after five times of recycling test. The authors adopted radical 

quenching and ESR spin-trap experiments to confirm the Z-scheme 

mechanism [15]. 

Conclusion 

Graphene and g-C3N4 based materials comprise a group of 

compounds which exhibit enhanced photocatalytic activity for 

environmental cleansing, water splitting, H2 and O2 generation and 

CO2 reduction due to their sole properties such as thermal/chemical 

stability, large specific surface area and improved visible light 

utilization. These features insisted the research community to 

synthesize a large variety of graphene and g-C3N4 based composites, 

especially during the last decade. Besides incorporation of graphene 

derivatives-based g-C3N4 with metals or metal oxides has exhibited 

activities significantly around 50% or even more. The improved 

photocatalytic efficacies of the composites were predominantly 

ascribed to the development of effective 2D-2D heterojunctions at the 

interface of g-C3N4 and graphene or metal or non-metal or 

semiconducting components. Due to the generation of intimate 

heterojunctions, the nanocomposites attain novel electronic/optical/ 

redox properties, thus the recombination rate of the photoactive species 

is reduced and therefore their photocatalytic activity is upgraded. 
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Abstract 

Iron oxide nanoparticles synthesized by co-precipitation 

technique were structurally, optically and morphologically analyzed 

using XRD, UV, FTIR and SEM techniques. From the X-ray 

Diffraction (XRD) analysis, we found that the prepared sample 1 

contains crystalline Fe3O4 (Magnetite) nanoparticles of particle size 

23nm having cubic symmetry and face centered lattice. But the the 

decrease in drying temperature during the synthesis process of sample 

3 shows that it contains nanoparticles of crystalline β-Fe2O3 phase. 

The particles in this sample have cubic symmetry and body centered 

lattice. The particle size is found to be 12.907 nm. The optical 

characterization of the Iron oxide nanoparticles was done by UV 

analysis and Fourier Transform Infrared (FTIR) spectroscopy. By UV 

analysis, the band gap energy of each sample is calculated. The values 

of both direct and indirect energy band gap of the Magnetite sample 

are classified sample 1 and sample 2 as a semiconductor. The FTIR 

analysis is helped for the identification of atomic arrangement, 

chemical bonds and modes of vibration of these bonds in the three 

samples. The morphological characteristics of Iron oxide 

nanoparticles were studied using Scanning Electron Microscopy 

(SEM). 
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Introduction 

Nanotechnology is the science that deals with matter at the scale 

of 1 billionth of a meter (i.e., 10−9meter = 1 nm) and is also the study 

of manipulating matter at the atomic and molecular scale. 

Nanoparticles are at the forefront of rapid development in 

nanotechnology. Their exclusive size-dependent properties make these 

materials indispensable and superior in many areas of human activities. 

In general, the size of a nanoparticle spans the range between 1 and 

100 nm. Iron oxides are common natural compounds and can also 

easily be synthesized in the laboratory. Iron and oxygen chemically 

combine to form iron oxides (compounds). There are 16 iron oxides, 

including oxides, hydroxides, and oxide-hydroxides. Generally, iron 

oxides are prevalent, widely used as they are inexpensive, and play an 

imperative role in many biological and geological processes. They are 

also extensively used by humans; as iron ores in thermite, catalysts, 

durable pigments (coatings, paints, and colored concretes), and 

haemoglobin. The three most common forms of iron oxides in nature 

are magnetite (Fe3O4), maghemite (γ-Fe2O3), and hematite (α-Fe2O3). 

Chemical Synthesis of Iron oxide nanoparticles 

Wet chemistry synthesis is widely used to fabricate nanoparticles. 

Under particular circumstances, well-structured crystalline clusters of 

nanoparticles with extremely small size (less than 10nm) can be 

fabricated easily by using wet chemistry synthesis. For example, the 

co-precipitation technique can be used. Ferrous sulphate and Ferric 

sulphate, both in aqueous solutions, are mixed in a particular molar 

ratio. Alkaline solution is slowly dropped into the mixture until the pH 

approaches 10 with mechanical or magnetic stirring. Black slurry 
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precipitation is produced immediately when alkaline solution is added. 

After a long period of vigorous stirring, hydrochloric acid is added to 

stabilize the nanoparticles. The precipitation is rinsed with acetone and 

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

 

 

Figure (1): Synthesis process of Iron oxide Nanoparticles 
 

Table 1:  The preparation and parameter variation of different samples 

Sample Reaction 
Temperature 

Molar 
Ratio 

(Fe3+:Fe2+) 
Stirrer pH 

(HCl)  
Drying 

Temperature 
Separation 
Technique 

1 40 1:1.8 Magnetic 3 150 
Whatman 

No.41 filter     
paper 

2 40 1.8:1 Magnetic 3 150 
Whatman 

No.41 filter 

Paper 

3 40 1.8:1 Magnetic 3 100 
Centrifuge 

Method 

(1500 rpm) 
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Structural Characterization - XRD Analysis 

X-Ray Diffraction (XRD) can be used to estimate the size of the 

particles and the crystalline structure of the sample. Line broadening 

from the XRD pattern is used to calculate crystal sizes, using Debye-

Scherrer formula. X-ray diffraction patterns have been widely used in 

nanoparticles research as a primary characterization technique for 

obtaining features like crystal structure, crystallite size, lattice 

constants and strain. 

 

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

Sample 1: The XRD patterns of the compound were recorded using 

the X-Ray diffractometer with Cu-Kα radiation (λ=1.5405). The X-ray 

power diffraction data obtained for the sample predicts the crystalline 

nature of the iron oxide particles in it. 

The major characteristic peak in this pattern is obtained at 

21.3970 which can be related with the (200) planes of Fe3O4. Some 

other strong peaks are obtained at 2Ə values 32.8620, 20.6360 and 
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36.7940. This crystalline Iron oxide sample has cubic symmetry and 

have face centered lattice. (The result is compared with standard 

JCPDS data, CAS Number: 79-0416). The particle size, using the 

Debye-Scherrer formula is found to be 23.14 nm 

Sample 2: The major characteristic peak in this pattern is obtained at 

20.7620 which can also be related with planes of Fe3O4.The strong 

peak at 2Ə = 29.5410 can be related with (220) plane. Some other 

strong peaks are obtained at 2Ə values 32.9500 and 35.9090. This 

crystalline Iron oxide sample is similar to sample 1, which has  cubic 

symmetry and have face centered lattice.(The result is compared with 

standard JCPDS data, CAS Number: 89-0951). The particle size, using 

the Debye-Scherrer formula is found to be 22.12 nm 

Sample 3: The major characteristic peak in this pattern is obtained at 

2θ = 37.4440 which can be related to the (400) planes of β-Fe2O3 (beta 

phase). Some other peaks are obtained at 2θ values 54.0560, 22.1230 

and 61.9300. This can be related to the presence of crystalline iron 

oxides. Comparison of the results with standard JCPDS data (CAS 

Number:39-0238) proves the presence of beta phase. This sample has 

cubic symmetry and body centered lattice. The particle size, using the 

Debye-Scherrer formula is found to be 12.907 nm. 

Optical Characterization-UV & FTIR Analysis 

The UV Spectroscopy helps to study the absorption and 

transmittance spectrum of the samples. Mainly the UV absorption 

spectrum was used to study the optical characteristics of iron oxide 

nanoparticles. This spectrum shows the relation between the 

wavelength and absorbance of each sample. The band gap, Eg (for a 

direct transition between the valance and conduction band), is obtained 
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by fitting the experimental absorption data with the following 

equation: (αhν) 2 =A (hν - Eg), for a direct band gap semiconductors, 

where hν is the photon energy, α is the absorption coefficient, Eg is the 

band gap, and A is the characteristic parameter independent of photon 

energy. A board absorption peak is found to be around 400 nm. To 

measure the energy band gap from the absorption spectra, (hαν) 2 

versus hν graph is plotted. The extrapolation of the linear portion of the 

plot to (hαν) 2 = 0 gives the value of energy band gap. The band gap 

energy of sample 3 is less than that of its bulk Fe2O3. It is seen from 

XRD that sample three is in β phase (β-Fe2O3).  
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Figure (3):  Variation of (αhν)2 vs. photon energy (hν), for -Fe2O3 

nanoparticles in different samples. 

FTIR Analysis 

FTIR analysis is used for the identification of atomic 

arrangement and the concentration of chemical bond present in the 
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samples. The spectra are analyzed in the wave range of 4500-500 cm-1. 

Following figures shows the FTIR spectrum of the three samples.  
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Figure (4): FTIR Spectra of Iron Oxide Nanoparticles (Sample1) 

synthesized via Co-precipitation 

From the figure, it is clear that the peak about 3000- 3400 cm-1 is 

due to O-H stretching vibrations. It also exhibit an intense peak about 

640cm-1, this is due to the stretching vibration mode associated to the 

Metal-Oxygen absorption band (Fe-O bonds in the crystalline lattice of 

Fe3O4).  



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

48 

500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500
0.75

0.80

0.85

0.90

0.95

1.00

 

 

T
ra

ns
m

ita
nc

e

W avenum ber (cm -1)

Scale:
X axis: 1 div=500
Y axis: 1 div=0.05

 
Figure (5): FTIR Spectra of Iron Oxide Nanoparticles (Sample2) 

synthesized via Co-precipitation 

From the figure, it is clear that the sample 2 has a similar FTIR 

spectrum to that of sample 1.This sample shows intense absorption 

peaks lies at about 500-750 cm-1 and 1000-1500 cm-1. The peak lies 

around 600 cm-1 is due to the stretching vibration mode of the Fe-O 

bonds. The O–H in plane and out of plane bonds appears at 1400-1500 

cm-1and 950-800 cm-1, respectively. The out plane bonds are less 

intense than in plane bonds.  
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Figure (6): FTIR Spectra of Iron Oxide Nanoparticles (Sample3) 

synthesized via Co-precipitation 

 

The spectrum shows intense peaks in five band ranges. The peak 

in the range 650cm-1 is due to the stretching vibration mode of Fe-O 

bonds. The absorption band between 900-1000 cm-1, corresponds to 

bending vibration associated to the O – H bond. The absorption band 

in the range 1400 cm-1 is also due to the presence of O-H in plane 

bonds. The peak in the range 3000- 3500 cm-1 is due to O-H stretching 

vibrations. 

FTIR spectrum of all the three samples is very helpful in 

determining the bonds and modes of vibrations of these bonds. The 

observations are matched with standard results. 

Morphological Analysis  

Scanning Electron Microscope is a very useful tool for looking 

the morphology at nanoscale range of different powder samples. 

Surfaces details, homogeneity and elemental composition can be 
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determined in one experiment on the same sample. The study of 

surface morphology of iron oxide nanoparticles has been carried out 

using Scanning Electron Microscope. Figure(7) shows the SEM 

micrograph of the sample 1. Nanoflakes are visible in the figure. 

 

Figure (7): The SEM micrograph of sample 1 showing nanosized flakes 

Conclusion 

The Iron oxide nanoparticles were successfully synthesized by 

co-precipitation technique. The structural, optical and morphological 

features of three samples are studied from XRD, UV, FTIR and SEM 

techniques. 

 From the X-ray Diffraction (XRD) analysis, we found that in 

sample 1, there is the existence of crystalline nanoparticles of Fe3O4 

(Magnetite) having cubic symmetry and face centered lattice. The 

particle size of the sample is found to be 23.14 nm using Debye- 

Scherrer’s formula. The sample 2 is almost similar to that of sample 1. 

But the analysis of the sample 3 shows that it contains nanoparticles of 

crystalline β-Fe2O3 phase. The particles in this sample have cubic 

symmetry and body centered lattice. The particle size is found to be 
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12.907 nm. The optical characterization of the Iron oxide nanoparticles 

was done by UV analysis and Fourier Transform Infrared (FTIR) 

spectroscopy. By UV analysis, the band gap energy of each sample is 

calculated. The values of both direct and indirect energy band gap of 

the Magnetite sample are classified sample 1 and sample 2 as a 

semiconductor. The FTIR analysis is helped for the identification of 

atomic arrangement, chemical bonds and modes of vibration of these 

bonds in the three samples. The morphological characteristics of Iron 

oxide nanoparticles were studied using Scanning Electron Microscopy 

(SEM). But this SEM data is not sufficient to explain the morphology 

of these nanoparticles as we need magnifications below 1µm. The 

magnetic studies of these Iron oxide particles have very importance. In 

order to use iron oxide nanoparticles in biomedical field, we have to 

coat these nanoparticles with surfactants. Iron oxide nanoparticles due 

to their strong magnetic properties were used first in biology and then 

in medicine.    
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Abstract 

 Antimicrobial resistant (AMR) microorganisms are one of the 
great concerns globally as it affects millions of lives in various 
ecosystems. The introduction and overuse of antimicrobials in farm 
animals and plants, along with the unsystematic sewage and 
contaminated water discharge into aquatic environments, increased 
the amount of antibiotic resistant bacteria in aquatic ecosystems. 
Significant amounts of antimicrobial agents for a longer period of time 
in the aquatic systems offers major selective pressure for antimicrobial 
resistance in bacteria.The high level of antimicrobial resistant bacteria 
isolated from marine environments indicates a serious threat for 
aquatic organisms and human health. The emergence of this 
phenomenon has revealed multiple and complex mechanisms by which 
antibiotic resistance arises and spreads among bacteria of the same 
species or even among different species. The prevalence of these 
impurities in the environment indicates the necessity for better source 
control as well as adhering to environmental quality standards. In 
order to counteract the possible threats, systematic strategies are 
required for integrated activities of professionals and scientists from 
various fields of science and industry. 

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

 The invention and introduction of the lifesaver of infectious 

diseases: the antibiotics, after world war tremendously helped the 

healthcare systems. Apparently the overuse and misuse of these 

antimicrobial agents have developed the emergence of antibiotic-

resistant bacteria (1). The emergence of this phenomenon has become 

a multifaceted threat affecting lives globally. It has been warned by the 

World Health Organization (WHO) that, if no controlled actions could 

be taken to tackle the emergence of these antibiotic resistant 

organisms, the death toll of the affected ones will be raised up to 10 

million by 2050.  

 Antibiotic resistance arises and emerges among bacteria of the 

same species or even among different species through horizontal gene 

transfer mechanisms. The resistance mechanisms are of different types. 

They include rejection or exclusion of the antibiotic by the cell 

membrane, target modification or deactivation of the antibiotic, limited 

sensitivity of the cellular target, and extrusion from the cell (2). The 

horizontal gene transfer mechanisms can be reflected on various 

compartments of the environment which includes the aquatic 

environment as well. The pathways which introduce the antimicrobials 

to the aquatic environment are the pollution of surface water, 

groundwater and drinking water with antimicrobial agents or the 

bacteria harboring those genes (3). Wastewater treatment plants are 

often pointed out to be one of the main point sources of antimicrobial 

pollution. As the presence of antimicrobial agents in the aquatic 

environment become evident to be a serious threat to humans and other 

forms of life, it is necessary to focus on the action plan to eradicate the 

threat caused by these resistance mechanisms. 
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Dispersion of antimicrobial agents to the aquatic environment 

 The presence of antibiotic-resistant bacteria in aquatic 

environments has increased incidentally due to the extensive use of 

antibiotics by humans (4). The overuse and unwanted injection of 

antibiotics in various compartments of the environment have been 

connected to the emergence of resistance conferring bacteria (5). 

Subsequently, the impact of this usage covers further, resistance 

conferring genes such as plasmids, transposons etc which spread to 

nearby environment compartments and other species. There is always a 

possibility of consumed antibiotics to excrete unchanged and then 

introduced into the ecosystems either through direct contact or through 

indirect methods such as accumulation in drainage and waste streams 

(6). This type of accumulation in those sentinels can serve the purpose 

of acting as hotspots for the dispersal of AMR. The antibiotic residues 

disseminate further from the treatment plants since they are often not 

completely removed during the treatment (7). All these scenarios 

contribute towards raising multiresistant bacteria to be common within 

the treatment plant (8) and in nearby river sediments (9). Marine 

microplastic debris can also contribute towards ingestion and 

contamination of edible fish species (10), threatening human food 

security, food safety and health (11) and as potential vectors for the 

spread of human antibiotic resistant pathogens in the marine 

environment (12). In addition to antimicrobial exposure, factors such 

as metal pollutants and human waste contamination can also affect 

AMR and anthropogenic sources of pollution as well considered as a 

major cause of AMR in marine microorganisms (13, 14). 
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Dispersion Mechanisms 

 Dispersion of resistance conferring genes occur mainly through 

Horizontal Gene Transfer which  results from the successful transfer of 

genetic material followed by vertical gene transfer throughout 

generations (15). Horizontal transfer may be mediated by mobile 

genetic elements such as plasmids, genomic islands, transposons, 

integrons, and insertion sequences (ISs), these are involved in bacterial 

acquisition of foreign genes and recombination of those DNA (fig.1). 

Bacteriophages can also be considered as mobile genetic elements, 

since they have a crucial role in genome rearrangements with the help 

of mobile genetic elements, gene duplications and deletions, and 

capture of new genes.  

Figure 1. Schematic Representation of Resistance Acquisition 
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Plasmids 

 Bacterial plasmids are extrachromosomal, circular DNA 

molecules that replicate independently of chromosomal DNA and 

confer antibiotic resistance (16). The probability and rate of plasmid 

transfer from a donor to a recipient strain are influenced by plasmid-

borne genes, which determine the type of transfer mechanism and the 

host range of autonomous plasmid replication (17). It has been 

reported that genes encoding Extended Spectrum Beta Lactamases 

(ESBL) may be present on plasmids. These enzymes confer resistance 

to penicillins, cephalosporins, monobactams, and oxyimino 

cephalosporins. Recent studies have shown that ESBLs have been 

found in other bacterial genera, such as Acinetobacter, Aeromonas, and 

Pseudomonas apart from the Enterobacteriaceae family (18). 

Transposons 

 They are essentially jumping gene systems that incorporate a 

resistance gene within the element. Distinguished by structure, genetic 

relatedness, and mechanism of transposition there are different types of 

transposons. There can be composite or noncomposite forms of 

transposons. Composite transposons have two IS elements of the same 

type bracketing one or more genes. Some transposons contribute to the 

spread of AMR genes as part of class 1 integrons. The transposons 

family such as Tn3, Tn5053 family, and Tn402-like transposons are 

found in a diverse range of Gram-negative and Gram-positive bacteria 

(19).  

Integrons 

 These are genetic systems that allow bacteria to capture and 

express gene cassettes and they can be found as part of plasmids, 
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chromosomes, and transposons. Integrons are formed by an intI gene, 

encoding an integrase which is a site-specific recombinase, an 

attachment site, and one or two strong promoters which drive the 

expression of inserted gene cassettes (20). Gene cassettes can be 

inserted one after the other into the integron insertion site (21) thereby 

producing the formation of long arrangements of ARGs that can be 

transferred among bacterial populations(22). This mobile genetic 

element can be usually found in clinical bacterial strains, possibly 

because most of the cassettes identified are associated with antibiotic 

resistance. Also in the last years, several studies have been performed 

in order to determine the occurrence of integrons in bacteria from 

aquatic environments (23). 

Conclusion 

 The dispersal and evolution of antibiotic-resistant bacteria 

depends on water environments. In marine environments, bacteria from 

different origins such as human, animal, environmental can undergo 

horizontal gene transfer, and promiscuous exchange and shuffling of 

genes, genetic platforms, and genetic vectors occurs. Antibiotics, 

disinfectants, and heavy metals which are released in water may lead to 

ecological damage in water communities, resulting in antibiotic 

resistance. Management methods developed should be cheap and 

reliable. This should employ bacterial clones and resistance genes 

source tracking, detection of antibiotics in water environments, 

disinfection of water from antibiotic-resistant populations and the 

resistance gene pool, and removal of antibiotics from wastewater. 

There should also be prevention methodologies for mixing waste 

created by humans with natural streams. 
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Abstract 

  Goods and Service Tax is a comprehensive, multi-stage 

destination based tax that is levied on every value addition. It is an 

indirect tax levied on the supply of goods and services. In India, GST 

came into force on 1st July 2017.  GST has replaced many indirect 

taxes imposed by central and state governments. It avoids cascading 

effect of taxes to a larger extent. Under the previous tax system, excise 

duty, service tax and CST were imposed by the Union government and 

VAT was imposed by the state governments. Under both the system tax 

rates are different. This study is an attempt to find the changes in tax 

burden of final consumers in intra-state purchase of commodities 

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 based tax levied at a 

single point at the time of consumption of goods and services by the 

ultimate consumer. GST is based on the principle of Value Added Tax. 

It is a comprehensive levy and envisages tax collection on both goods 

and services at the same rate.GST was first introduced in France and 

now more than 160 countries have introduced GST. 

   In India GST was came in to force on 1stJuly 2017.India 

implemented dual GST model. Under this regime, all the intra-state 

supply of goods and services made for a consideration would attract 

Central GST and State GST. The CGST collected by a dealer will goes 

to the central government and the SGST will goes to the state 

government.  

   GST replaced all indirect taxes levied by the centre and states. 

Under the previous tax system, intra-state sale of goods attracted 

excise duty imposed by the centre on the production of those goods 

and VAT imposed by the states on the sale of those goods. This system 

suffered may problems like cascading effect of taxes, high cost of 

compliance and tax administration, complexity tax structure, double 

taxation by centre and state on the same tax event etc. 

   VAT was charged on selling price and the selling price includes 

tax on excise duty already paid. So in case of intra-state sale also there 

was an existence of tax on tax.VAT was a state subject. So the VAT 

rates imposed by different states might vary from one state to another. 

Here, VAT rates under Kerala Value Added Tax is taken for 

comparison. 
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   Under the previous tax system, both excise duty and VAT were 

indirect taxes and the total of these taxes were the tax burden on final 

consumer. This study is an attempt to find the changes in tax burden of 

final consumers under GST and previous tax system. 

1.2 Review of literature 

 Ram & Meena Sahi (2013) showed a significant progress in tax 

reforms in recent years and that has helped to enhance the tax-GDP 

ratio close to the levels that prevailed prior to reducing customs. They 

were of the opinion that, the tax system reform including reform in 

administration is a continuous exercise. The reforms will have to 

continue not only at the centre, but also at the state and local levels. 

Consumption taxes should be calibrated in a coordinated manner in the 

spirit of co-operative federalism. Domestic and external trade taxes 

should be calibrated to ensure the desired degree of protection to 

industry and the desired burden of consumption taxes to the 

community.  

Ahmad, Poddar et al (2008) suggested that, harmonization of 

virtually all major areas of GST law and administration would be 

desirable. There is merit in keeping even the GST rates uniform, at 

least during the initial years until the infrastructure for the new system 

is fully developed. Harmonized laws would mean lower compliance 

costs for taxpayers and may also improve the efficiency of fiscal 

controls. 

McLure (2003) outlines characteristics of a well designed indirect tax 

regime in the context of Canada. While consumers should be taxed at 

single rate sales of inputs to business should not carry any tax liability. 

With regards to exports the tax should be levied under the destination 
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principle, ie exports should be tax-free and imports should be taxed at 

the same rate as domestic products. 

Patrick Sullivan (1992) expressed his views about theCanadian 

federal government’s move to include facelifts, liposuction and hair 

transplants under the new tax regime GST. In his opinion, it was 

actually a bad news for the plastic surgeons, physicians and 

dermatologists. The inclusion of these elective procedures in GST will 

not only affect celebrities and millionaires but also many poor people 

who are in need of such treatment. GST will also increase 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 the Indian tax system. But 

the objectives are negated by the cascading effect of taxes. An optimal 

design of the consumption tax system take in to account both 

production efficiency and distributional concerns. It didn’t mean 

uniformity of the overall tax structure, the desired structure can be 

achieved by a combination of taxes and transfers.   

1.3 Objectives 

1. To assess the rate of tax charged under the previous tax system in 

case of intra-state sale of goods. 

2. To assess the rate of tax charged under the new GST system in 

case of intra-state sale of goods. 

3. Find out the differences in tax burden of final consumers under 

both the systems.  

1.4 Hypothesis 

H1- There is a significant difference in tax burden of final consumers 

on purchase of goods under GST and previous tax system. 
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2. Method 

 This study is purely an analytical study. It is purely based on 

secondary data. For this study, data has been collected from official 

websites of various tax departments. 

2.1  Sample  

 For this study, tax rates of 40 commonly used goods were 

collected. To select 40 commonly used goods judgement sampling 

method was adopted. To avoid complexities, only intra-state sale of 

goods were considered. 

2.2 Materials and procedures 

 To find the difference in tax burden the taxes levied under both 

the systems were considered. To find the tax under the previous 

system, the total of excise duty and VAT was taken to compare with 

the GST rate. Only 40 commonly used commodities are taken as 

sample. The cascading effect prevailed in the previous system is also 

considered. To make calculation simple, it is assumed that the price of 

all goods taken for this study is Rs.100 before charging excise duty. 

3. Results 

 To analyze the tax burden of final consumers under GST and 

previous tax system, the tax rates of 40 goods were collected. For easy 

calculation of tax, it is assumed that the price of all commodities 

before charging excise duty is Rs.100.The profit element is also 

excluded. 
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3.1 Tables 
Table 1:  Calculation of tax (excise duty & VAT) under previous 

tax system. 

Sl 
No Name of commodities Excise 

Duty 
Price after 
excise duty 

VAT 
rate 

VAT 
amount 

1 Raw Rice 0 100 0 0 

2 Ground nut 6 106 5 5.3 

3 Tender coconut 0 100 0 0 

4 
Coconut oil and coconut 
products 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 12.5 112.5 0 0 

9 Coffee seeds 0 100 5 5 

10 Coffee powder - Unbranded 0 100 5 5 

11 Coffee - Branded 0 100 14.5 14.5 

12 Curry Powder 0 100 5 5 

13 Dry Fruits 25 125 5 6.25 

14 Cattle feed 0 100 0 0 

15 Candle 12.5 112.5 0 0 

16 Cakes, Biscuits - Branded 6 106 5 5.3 

17 Bakery Products 6 106 5 5.3 

18 Synthetic Vinegar 12.5 112.5 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 12.5 112.5 14.5 16.3 

23 Radio 12.5 112.5 5 5.63 

24 Electronic calculators and diaries 12.5 112.5 5 5.63 



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

67 

25 
Electronic lamps or light 
fittings 0 100 14.5 14.5 

26 
Electronic motors and 
instruments 12.5 112.5 14.5 16.3 

27 Fans , Inverter etc 12.5 112.5 14.5 16.3 

28 C F Lamps 12.5 112.5 5 5.63 

29 
Washing Preparations, soap, 
laundry, detergents etc 12.5 112.5 14.5 16.3 

30 CD, DVD etc 5 105 5 5.25 

31 
Refrigerators, Cooling 
appliances and its parts 12.5 112.5 14.5 16.3 

32 
TV , Mp3/DVD Players, 
Speakers 12.5 112.5 14.5 16.3 

33 Perfumes and Talcum powder 12.5 112.5 14.5 16.3 

34 Face Cream, Shavers 12.5 112.5 14.5 16.3 

35 
Cement/ White Cement, any 
articles of Cement or Fiber 

 
12.5 

 

112.5 

 

14.5 
 

16.3 

36 
Computer Systems, Peripherals 
and Parts 12.5 112.5 5 5.63 

37 Computer Software 12.5 112.5 5 5.63 

38 Wooden Furniture 12.5 112.5 14.5 16.3 

39 
Printed books, journals, 
dictionaries, periodicals etc 0 100 0 0 

40 
Trashing and harvesting 
machines and parts 0 100 5 5 
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Table 2: Comparison of tax under GST and previous tax system. 

Sl 
No Name of commodities 

Tax under 
previous tax 
system (Ex 
D+VAT) 

Tax 
under 
GST 

Increase/ 
Decrease 

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 
products 

5 5 0 

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 – 
Unbranded 

5 5 0 

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 12.5 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 service 
tax- 14.5) 

18 3.5 

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 
diaries 

18.13 18 (.13) 

25 Electronic lamps or light 
fittings 

14.5 18 3.5 

26 Electronic motors and 
instruments 

28.8 18 (10.8) 

27 Fans , Inverter etc 28.8 18 (10.8) 

28 C F Lamps 18.13 18 (.13) 

29 Washing Preparations, 
soap, laundry, detergents 
etc 

28.8 18 (10.8) 

30 CD, DVD etc 10.25 18 7.75 

31 Refrigerators, Cooling 
appliances and its parts 

28.8 28 (.8) 

32 TV, Mp3/DVD Players, 
Speakers 

28.8 18 (10.8) 

33 Perfumes and Talcum 
powder 

28.8 18 (10.8) 

34 Face Cream, Shavers  28.8 28 (.8) 

35 Cement/ White Cement, 

Any articles of Cement or 
Fiber 

28.8 28 (.8) 

36 Computer Systems, 
Peripherals and Parts 

18.13 28 9.87 

37 Computer Software 18.13 28 9.87 

38 Wooden Furniture 28.8 12 (16.8) 

39 Printed books, journals, 
dictionaries, periodicals etc 

0 0 0 

40 Trashing and harvesting 
machines and parts 

5 12 7 

    (102.85) 

Average decrease in tax rate/commodity = =2.57. 
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4. Discussion 

  From the above table, we can find that, the total tax burden of the 

people reduced due to the change in tax system. From the data of 40 

commodities, it is clear that, tax burden of Rs.102.85 is reduced due to 

the implementation of GST. The average decrease in tax rate per 

commodity is Rs. 2.57. 

  The raw food items like rice, fish, vegetable, meat and so on are 

exempted under both tax systems. So the implementation of GST will 

not make any change in the price of raw (uncooked) food items.  

Most of the commodities especially the commonly used item’s tax rate 

has reduced as compared to the previous system. 

  Most of the exempted items in the previous system remain 

exempted in the new GST system also. 

  The tax on items which are related to agriculture field has 

reduced. 

 The previous system suffered cascading effect of taxes because 

the excise duty could not be set off with VAT. The GST system is free 

from cascading. 

4.1 Hypothesis testing 

H1- There is a significant difference in tax burden of final consumers 

on purchase of goods under GST and previous tax system. 

 From the above data and analysis we can say that, there is a 

significant difference between tax burden on final consumers under 

GST and previous tax system. Under GST the tax burden on 

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 GST as a 

wrong decision taken by the government of India. They believed 

that all taxes are increased under GST and it is the reason for 

inflation. From this study, it is clear that GST will not make any 

price increase in case of commonly used goods. This study will 

be helpful to the public to understand the actual impact of GST in 

the price level. 

2. The producers of goods increasing the prices of their products to 

make huge profit and arguing against GST. This study report is 

capable to prevent these wrong misstatements to a greater extent. 

5. Conclusions 

 GST is the most important reform made by the central 

government in the field of indirect tax. It ensures uniformity in taxation 

all over India. It reduced cost in compliance and tax administration. It 

avoids cascading effect of tax. 

 The new GST system reduced tax burden of consumers by 

lowering the rates of tax on different products. When compared to the 

previous system, it is clear that, the exempted items remains exempted 

under GST also. The tax on fertilizers and other agricultural inputs and 

machinery has also reduced and it reduce tax burden on farmers. 

 The reduction in tax on commonly used commodities and the 

continuous setoff and carry forward will reduce the tax burden. 

 

 



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

72 

6.   Recommendations 

1. All goods including petroleum products should come under 

GST system. Then only the concept of  ‘uniformity in tax’ will 

become reality. 

2. Avoid tax on durable food items like groundnut. They are also 

food products. There is no need for such distinction in tax rates. 

3. Government should execute the anti-profiteering rules to get 

the benefit of tax reduction to the general public. Now 

companies and traders are making huge profit by charging high 

price on their products and they are not willing to reduce the 

price in accordance with reduction in tax. 
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Abstract 

 This paper entitled “Water Security as an Emerging Issue in 

Kerala: A Case Study in Meenachil Grama Panchayat Second Ward” 

seeks to analyze the current water resources and its usages can be 

cope with the future needs of water. This article comprised of an 

introduction, need and importance of water security, objectives, data 

sources, limitations, drinking water sector of Kerala, water security 

data analysis and findings from meenachilgramapanchayat, 

suggestions and conclusions. This article is a comprehensive study of 

water resources and its optimum and sustainable usages are capable 

enough to manage the future needs of the economy. According to the 

results of the study, Even if Kerala has enough and more water sources 

than any other states in India, the infrastructure facilities for ensuring 

enough and safe water supply are very poor which demonstrates our 

country is still remain underdeveloped. 

Keywords: water security, Jalanidhi, augmentation, monsoon 

Introduction 

 Water is an essential component of man’s existence. Without 

water every living organisms would extinct from the earth’s surface. 

Recent years water scarcity become severe due to the climatic change 
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and global warming. The term water security means that every person 

has adequate safe water for drinking, cooking and other domestic basic 

needs on a sustainable basis.  Safe water should be readily and 

conveniently accessible at all times and in all situations. 

Need and Importance of Water Security 

 In last August 2018, Kerala faced a severe flood along with a 

draught forecasted situation. This study may helps to understand the 

strength of water resources and its conjunctive use. Also to know that 

have enough and sufficient water securing facilities to meet the future 

water needs of Kerala. The other needs and importance of the study are 

listed as follows; 

� Unpredicted climatic changes in monsoon 

� Even though Kerala gets enough and more rain but faces the 

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 programs especially 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 nature. It makes use of 

both primary and secondary data. Primary data were collected from 

respondents residing in MeenachilPanchayat.  Thirty respondents were 
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selected through random sampling and were interviewed with a 

predesigned schedule. Secondary data were also exclusively used in 

this study. The sources of secondary data were books, magazines, 

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 character which 

may be biased 

• Inadequacy of time  

Drinking Water Sector in Kerala 

 Due to rapid urbanization, increased economic activity, changes 

in land use pattern and higher standard of living, the gap between the 

demand for and supply of water has been widening. To meet this 

demand, augumentation of existing water resources by development of 

additional sources of water or conservation of the existing resources 

through impounding more water in the existing water bodies and its 

conjunctive use is required. An integrated water management system is 

essential to ensure sufficient water in the entire system. Rain water 

harvesting and ground water recharge program must effectively 

implemented to reduce the consumption of potable water and 

sustainability of ground water resources. 

 Primary responsibility of providing drinking water facilities in 

the country rests with the respective state governments. However, 

central government formulate policies to supplement the state 

government initiatives through Ministry of Drinking Water and 
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Sanitation. National Rural Drinking Water Program (NRDWP) is the 

major program of government of India, which formulates guiding 

policy, sets standards, and provides funds and technical assistance to 

the set for rural water supply and sanitation. 

Status of Sources 

 While the state receives rainfall during both South West monsoon 

and North East monsoon seasons, there is a large spatial and temporal 

variation in the rainfall. Normal rainfall in the state is around 300 cm 

per year. About 85 per cent of the annual rainfall is received during the 

monsoon period, of which 70 per cent is received during the South 

West monsoon [June to September] and 15 percent during the North 

East monsoon [October to December]. The remaining 15 per cent rain 

fall is received during the non-monsoon period between January and 

May. However, large spatial and temporal variation in the rainfall 

system often leads to the paradox of abundance of water resources in 

one season and shortage in the next season. Moreover, due to the 

undulating topography with steep terrain, rainwater is quickly 

discharged into the sea. 

 Based on the distance of water source available, Census of India 

2011 classified water availability into three categories such as; 

1. Within the premise 

2. Near the premise  

3. Away from premise 

 In Kerala 78 per cent of the people availed drinking water from 

their own premises, 14 per cent of the people depending upon Near the 

premises and 8 per cent Away from the premises. However, in Idukki 
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district, the situation is worse as 27 percent avail drinking water away 

from the premise which is worse than the all India scenario of 18 

percent.  

 In rural Kerala, 72 percent of people are having drinking water 

within the premises. District wise analysis shows that Kollam has the 

highest access of 85 percent and Idukki has the lowest access of 39 

percent. Among urban regions, Thiruvanthapuram, Kollam and 

Pathanamthitta have the highest levels of more than 86 percent of 

households having drinking water within premises and Wayanad has 

the lowest level of 74 percent. In Alappuzha nearly 11 percent of urban 

people do not have drinking water access within or nearby premises. 

 Rural drinking water is one of the six components of Bharat 

Nirman, the rural infrastructure programs of the country. Even if the 

existing schemes have greatly increased the coverage of safe drinking 

water in the rural areas of the country, the provision of drinking water 

to rural areas is fraught with problems. Many habitations which once 

came under the “covered” status have been found to slip down to the 

“partially” covered or even “uncovered” status. As per the Ministry of 

drinking water and sanitation, government of India, there are 11883 

habitations in Kerala, of which 934 habitations have slipped back in 

2011-12. The highest incidence is reported in Thiruvananthapuram at 

19 percent, followed by Palakkad at 18 percent and Kasargod by nearly 

14 percent among the total slipped back habitations of the state. 
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Water Security Data Analysis and Findings from Meenachil 
Gramma Panchayat 

Profile of MeenachilPanchayat 

District : Kottayam 

Block : Lalam 

Total Area of Meenachil Panchayat : 30.14 Sq. km. 

Number of Wards : 13 

Total Population of Meenchil 
Panchayat 

: 16054 

Population Density : 533 

Area of Second ward : 2 Sq. km 

No. of Houses in second ward : 383 

Existing water programs : Jalanidhi, Parappllythodu 
Neerathada Pathathi, 
Meenachil Neerthada 
Pathathi 

Total no. Jalanidhi Connection in 
the 2nd ward 

: 231 

Total usage of underground water 
for Jalanidhi per day 

:  3 lakh litre 

Total No. of Check Dams in 2nd 
Ward under 
‘ParappallythoduNeerthadaPathathi’ 

: 3 

Source: Census data 2001 &Panjayat and Jalanidhi data in 2016 

4.1 FINDINGS 

1. First of all the study reveals that most of the respondents are 

engaged in agriculture and business (67%). The fixed income 

category are only 27% respondents. This category consist of 

pensioners, govt. employees etc. Others category people are 
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only 6% of the total respondents. It includes daily wage 

category people. 

2. With regard to the land holdings of the respondents, 33% of the 

people have below one acre land. 10% respondents have land 

holdings between one to three acres. 30 % respondents have 

three to five acre land. 27% respondents have above 5 acre 

land. It is found that 41% of Jalanidhi consumers have below 1 

acre land. 

3. A study of the monthly income of the respondents shows that 

majority of the respondents (60%) belong to the category of the 

monthly income between Rs 10,000 to 30,000.  The income of 

the respondents depend upon acerage and job security. It is 

found that the majority of the consumers of Jalanidhi (59%) are 

from this income category. 

4. Majority of the respondents (90%) have wells as their main 

source of drinking water. But 48% of the wellsdrain up during 

summer. It is found that all the persons with dried up well are 

secure with Jalanidhi services. 

Composition of Water Resource Usage; 

5. It is found that 23% of the households relied only on wells, 3% 

relayed only on bore-wells and 7% relayed only on Jalanidhi. 

7% uses both well and bore-wells, 47% uses both well and 

Jalanidhi, while only 7% uses well and pond at a time. Only 3% 

people uses well, bore-well and pond .also only 3 % uses well 

bore-well and Jalanidhi at a time. 
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Efficiency and coverage of Jalanidhi 

• From the sample analysis, 100% Jalanidhi subscribers would 

have remained unsecure without Jalanidhi connection. That is, 

there is a positive relationship between resource depletion and 

Jalanidhi subscription. 

• The major problem of the Jalanidhi services are the limited water 

supply of water which is onlyup to 2 hours per day. From the 

secondary data, it is considered as the major problem in Kerala.  

• It is also found that the Jalanidhi authorities do not measure the 

water usages in houses by using metre. This results inefficiency 

and ineffective distribution of water usages and supply. 

• It is found that there is an inverse relationship between land 

holding and Jalanidhi consumption. Most of the Jalanidhi 

consumers have below one acre land (70%). 

• The Jalanidhi services run in a no profit no loss way. 

• It is observed that Jalanidhi services have a monopoly power. For 

example, In the case of water quality and distribution system, 

Jalanidhi services face loss of water due to leakage of pipes. 

Even if the Jalanidhi services fetches in low prices, the 

authoritiesexpect an increment in monthly payment soon. 

Status of Underground water 

� It is found that 20% of the sample households are the 

beneficiaries of check dams in Meenachilriver. There are only 

13% who get the benefits of bunds under ‘Parapplaythodu 

Neerthada Pathathi’ in this locality. Most of the people did not 

get any advantage from check dams and bunds in this locality.  
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� It is also found that there is three bunds under ‘Parapplythodu 

Neerthada Pathathi’ which is useful for improving underground 

water level. 

� It is also found that there are no limit for digging bore-wells for 

the house hold. There is no responsibilities to Panchayat 

authorities for digging bore-wells.  

� From the primary data 17% of the total sample have bore-wells. 

About 60% of them dug bore-wells within 5 years. 

� It is also find that the Panchayat authorities do not taken care 

about the rain water storage projects in each houses. 

4.2  SUGGESTIONS 

1. Jalanidhi authorities should connect a metre in each house for 

measuring the usage of water. It is helpful for making effective 

distribution and pricing in water supply.  

2. Jalanidhi authority should ensure that there is no loss of water 

due to leakage of pipes. 

3. The government should take active interest in Jalanidhi services 

and it’s pricing.  

4. The panchayat should take care of the usage of underground 

water. If there is high price in Jalanidhi services, people may 

prefer bore wells.  

5. Panchayat should take active interest to initiative more rain 

water conservation programs like Mazhapolima. 

4.3  CONCLUSION 

The living things solely depend upon ‘Panchabhuthas’. Water 

is one of ‘Panchabhuthas’. No living beings can exist without water. 
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Biologically every human body contains more than 65% of water. It 

can be seen that the demand for the water is steadily increasing day by 

day. Its provision has become a strategy of sustainable development. 

Many economists and social scientists have already predicted that the 

Third World War will be for drinking water. Therefore water security 

has become the sole objective of every government.  Even if Kerala, a 

developed Indian state, has enough and more water sources than any 

other states, the infrastructure facilities for ensuring enough and safe 

water supply are very poor, which demonstrates our country is still 

remain underdeveloped. 
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Abstract 

It is generally believed that Muslim women are lagged behind the main 

stream, compared to their counterparts in other religious communities. 

Muslim women have a literacy rate of 91.98% in Kerala. These 

records a better position of Muslim women compared to women of 

their community in other parts of India. This paper explores the 

interplay between the high educational achievement and the 

comparatively low level of economic participation of Muslim women in 

Kerala. Focus is given on how the same factor results in the 

development of Muslim women on the one hand and lagging on the 

other hand. 

Key Words: Women Empowerment, Muslim Women, Feminism 

 

Introduction 

 The status of all women in a country cannot be expected to be the 

same. There may be disparities in the status enjoyed among different 

groups of women to differences in socio-economic conditions and 

tradition. There are also significant differences in women’s specific 

status across region, cast and class, communities and religions. The 

minority location does qualitatively transform women’s experience and 

perception in a very distinct way and change in their status and role is 
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central to understanding the development of the community. Since 

Muslims are minority in India, their women’s position is even worse 

than women in general. Currently available literature on women 

reiterates that the status of Muslim women is somewhat inferior to that 

of other Indian women. 

 There are differences of opinion among different scholars 

regarding the low status of Muslim women. One opinion says that 

Islam and Islamic law have nothing to do with present disadvantaged 

status of Muslim women. This view stresses that the status of Muslim 

women is similar to that of in other caste women in the country, the 

most important reason being poverty and illiteracy. The second view is 

that Islam imposes many restrictions on its women and gives higher 

status to the men and concentrates power in the hands of men. The 

third view is that Islamic law treats both men and women as equals but 

unfortunately the Islamic scholars and religious leaders are 

misinterpreting the Islamic law giving the men power over the women. 

The scarcity of empirical data in this regard prompts to stereotyped 

judgment on the issue because it is linked to their religion. In this 

regard it is most important to talk briefly about legislative guiding 

principles of Islam on the status of women. 

Status of women in Islam 

 There has always been confusion about Muslim women’s status 

and rights. The confusion arises due to the significant differences about 

the status and rights of Muslim women in textual Islam, in Islamic 

history and tradition, and Islam as practiced at present. However, there 

is nothing in the Islamic texts which lead to the low status of Muslim 

women; rather Islam prescribes equality between men and women.  
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Islam emphasizes both that women differ from men and that they are 

equal to men. In Quran and in the Hadith literature, there are various 

statements concerning women in particular which makes clear 

pronouncement in favor of equal rights for both sexes. 

 The Quranic version of woman’s rights is very much in tune with 

the modern philosophy of human rights. In the Quran, of particular 

interest is the verse which says that man and woman have been created 

out of one single soul.  

“O mankind! Verily we have created you from a single 

pair of a male and a female, and made you into nations 

and tribes that you may know each other…”  

                                                                                         (Quran, 49:13)  

 Following words depicted in the Quran give clear commandment 

that both men and women will be subjected to equal treatment 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 shall surely 

grant a happy life: We shall reward them according to 

their noblest actions.”  

 (Quran, 16: 97)  

It is evident from the above verses that women are equal to men and 

both will be rewarded equally for their good deeds and no distinction 

whatsoever would be made between them. Thus, holy Quran has been 

fair to woman’s status. It confirms that role of woman is not less vital 

than man; she is equal to him in bearing personal and common 
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responsibilities and in receiving rewards for her deeds. The rights of 

woman are equal to that of man in all respects. Women had high status 

granted by Islam during the early Islamic period. 

 Early Islamic history is replete with examples which tell us about 

the immense contribution of women to the Islamic community. They 

had important roles outside family life and were actively involved in 

all aspects of social life and communal affairs. Women were also 

engaged in the commerce, wars, religious debates and social work. In 

addition Muslim women were involved in the political issues of the 

time and their opinions in political affairs were highly respected. They 

were identified as active participants and fully involved partners in 

historical events (Yadav, 2003). Islam encouraged religious education 

of Muslim women. According to a Hadith attributed to Muhammad, he 

praised the women of ‘Ansar’ because shame did not prevent them 

from learning Islam. 

 While it was not common for women to enroll as students in 

formal religious schools, it was common for women to attend informal 

lectures and study sessions at mosques, madrasas and other public 

places. For example, the attendance of women at the Fatimid 

Caliphate's "sessions of wisdom" (majālis al-ḥikma) was noted by 

various historians, including Ibn al-Tuwayr, al-Mu�abbi�ī and Imam. 

Historically, some Muslim women played an important role in the 

foundation of many religious educational institutions, such as Fatima 

al-Fihri's founding of the University of al-Karaouine in 859 CE. 

According to the 12th century Sunni scholar Ibn 'Asakir, there were 

various opportunities for female education in what is known as the 

Islamic Golden Age. He writes that women could study, earn ijazahs 
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(religious degrees) and qualify as ulama and Islamic teachers. 

Similarly, al-Sakhawi devotes one of the twelve volumes of his 

biographical dictionary Daw al-Lami to female religious scholars 

between 700 and 1800 CE, giving information on 1,075 of them. 

 During the colonial era, until the early 20th century, there was a 

gender struggle among Muslims in the British Empire; women were 

viewed as a prelude to social chaos, a threat to the moral order, and 

man's world began to be viewed as a source of Muslim identity.  

Muslim women in British India, nevertheless, pressed for their rights 

independent of men; by the 1930s, 2.5 million girls had entered schools 

of which 0.5 million were Muslims 

 Women in Islam had given certain rights and privileges which 

are marked as positive indicators of status of woman in Islam. Firstly, 

in Islam, the woman has the right to hold property in her own as well 

as the right to inherit property along with her male relatives. Secondly, 

her consent is mandatory for marriage. Thirdly, she enjoys the freedom 

to seek divorce. She has also the security in the form of ‘mehr’. It 

guarantees her some fixed amount against divorce by husband without 

valid grounds. Fourthly, she is allowed to hold public positions. 

 As time passed women in Islam were stripped of many of the 

roles they were allegedly assigned in the early Islamic eras. The feudal 

traditions were embedded into the Muslim culture and, the teachings of 

Quran were interpreted by the Muslim law makers in such a way so as 

to suit the rulers and their culture. Thus, the status of women was 

reduced to a lower level (Khan, 1990).While Islam confers equal rights 

to men and women, the status of Muslim women must be considered in 

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

 Like other women, Muslim women too are not a monolithic 

community. There are women belonging to different sects, social 

groups, occupations, regional, lingui-cultural groups, educational 

levels, etc. Their lives are similarly at the intersection of gender, family 

and community within the dynamic context of Indian society, polity 

and economy. Thus, Muslim women in India tend to suffer not just the 

disabilities attached to the female status, but also to the Muslim 

community’s impoverished minority status in the country. Muslims 

form the largest minority community and the second largest religious 

group in India. They constitute about 14 per cent of the India’s total 

population according to the census 2001. However, the available 

literature on the condition of Muslims in India reveals that they are 

generally backward community. They are educationally most 

backward, economically poor and politically a powerless sections in 

India. This fact of minority status of Muslims in India has been 

conclusively established in several reports and surveys of government 

and also by individual researchers. 

 A High Power Panel under the chairmanship of Dr. Gopal Singh 

was set up by the Ministry of Home Affairs in the early 1980s to 

enquire into the condition of religious minorities, Schedule Castes 

(SCs) and Schedule Tribes (STs). The committee’s findings revealed 

that Muslims and Neo-Buddhists were the most educationally 

backward communities at the national level (Government of India, 

1983). It was found that their economic condition was worse than those 

of Schedule Castes (SCs) and Schedule Tribes (STs). They were 

deprived of the benefits of developmental schemes and were under 
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represented in governmental services and decision making bodies 

(Zakaria, 1995). Even after the submission of the report of Dr. Gopal 

Singh’s Committee, there has been no significant improvement in the 

socio-economic conditions of Muslims which is evident from the 

census 2001. An analysis of census 2001 reveals that Muslims are 

behind other religious communities in the areas of literacy, industrial 

promotion and economic pursuits. They lack technical and vocational 

education as well as training in the trades in demand. 

 In March 2005, Prime Minister Manmohan Singh appointed a 

High level committee headed by Justice Rajinder Sachar to prepare a 

report on the social, economic and educational status of Indian 

Muslims. The report highlighted the deplorable socio-economic plight 

of the Muslim community in India. It notes that the community 

exhibits “deficits and deprivation” in practically all dimensions of 

development. “In fact by and large, Muslims rank somewhat above 

SCs/STs but below Hindu OBCs, other Minorities and Hindu General 

(mostly upper castes) in almost all indicators considered” (Government 

of India 2006). The poor representation of Muslims in the employment 

market was also highlighted. A significantly large proportion of, 

Muslim workers are engaged in the informal sector of the economy 

with little or no social security and their participation in the formal 

sector employment is significantly less than the national average. In no 

state does the representation of Muslims in the government 

departments match their population share. Muslims’ presence in the 

private sector was found to be even more dismal. The committee also 

found that the large proportion of community is with poor civic 

amenities and infrastructure facilities. On the whole Muslims face 
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fairly high levels of poverty and their condition is only slightly better 

than that of SCs and STs (Government of India, 2006). 

 The educational backwardness and lack of modern attitudes 

among Muslim women is the result of the pressures of feudal society, 

religious orthodoxy and social prejudices and not due to Islamic 

principles. If we look at the Islamic principles with regard to woman 

and its present applicability we find that the rights given to woman in 

Islam are not actually observed in practice. There is a wide disparity 

between the status of woman in Islam and her actual condition in the 

Muslim society. Thus, illiteracy of Muslim woman became a 

widespread phenomenon. This situation continued up to recent times 

until efforts were made to improve female education. There is a dearth 

of studies on Muslim women based on primary data both in quality as 

well as in quantity. Haniff (1983) remarks, “Even though there has 

been a great rise in the study of women in India, the Muslim women 

have been grossly neglected in this process.”  

 Kidwai (1976) on the basis of a content analysis of religious 

scriptures, historical accounts and other relevant materials presented a 

comparative analysis of the role and status of women in different 

religious communities. As regards the role and status of Muslim 

women he has drawn a conclusion that the condition of Muslim 

women is not universally uniform, but a trend of decline in their status 

is found everywhere.  

 Roy (1979) analysed the status of Muslim women in north-India. 

The study mainly centers around two cities of Delhi and Lucknow 

believed to having Islamic background. In total 300 families of 

Sayyad, Shaikh, Mughal and Pathans belonging to the middle income 
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group were investigated. The study reveals that every educated woman 

though not employed seemed to achieve certain degree of economic 

independence. Education among women has led to a great degree of 

self-assurance because of economic independence that follows 

concomitantly if not invariably. In view of the fact that Muslim 

educated males tend to prefer educated females as their spouses, it was 

found that there has been a spontaneous increase in literacy among 

north Indian Muslim families. This phenomenon in turn has led to an 

increase in the age of marriage of Muslim girls. After studying and 

analysing the facts gathered, the author concludes that education has 

played very significant role in raising the status of Muslim women.  

 Brijbhushan (1980) undertook a descriptive anthropological 

study to present a realistic picture of status of Muslim women and the 

data was collected through interviews with women in and around Delhi 

representing all religions of the country and belonging to all levels of 

society. The study reveals changes in all important aspects of women’s 

life in Muslim society like marriage, purdah, polygamy, adoption of 

family planning measures etc. However, the author concludes that 

Muslims are lagging far behind in educational pursuit. According to 

her, various factors are responsible for the low response of education 

among Muslims like, the lack of curiosity, lack of means to acquire 

education, lack of interest on the part of parents in the education of 

their children and the lack of conviction that education can provide a 

better future for everyone.  

 Jain (1986) assessed the degree of modernization among 

Muslims in Jaipur. For the study four wards were selected which had 

Muslim population of ten thousand or more and three per cent 
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households were taken from each of the four wards. The total number 

of cases to be studied from each ward was based on random sampling 

but the head of the family household was selected as the respondent 

from each ward and women head from each household was also been 

contacted in order to analyze the position of women in the society. The 

study reveals that in the sphere of education, employment, household 

authority and in the family economy women were at the lower rungs of 

the social status. 

 However, some changes have occurred as a result of exposure to 

education. She tried to find out whether the process of modernization 

in India has brought a change in the status of Muslim women. The 

trends show that Muslim women are favorably disposed towards 

economic independence. It was observed that 66.7 per cent women 

were of the opinion that employment of women is good in present day 

situation. This particular opinion gradually increased in frequency in 

the young age category respondents. The author found that educated 

and working women showed a high degree of political consciousness, 

freedom in maintaining independent bank accounts and confidence in 

their domestic dealings. She noted that only education of Muslim 

women can be instrumental in ameliorating their economic and socio-

political condition.  

 Azim (1997) in her study of Muslim women in Mangalore city, 

Karnataka seeks to observe degree and direction of changes that have 

taken place in the role and status of Muslim women and the factors 

associated with the causation of such changes. The study focuses on 

the role of education, employment, modernization and overseas 

migration in bringing about changes in the position of Muslim women. 
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It reveals that education has been one of the most potent instruments of 

change in the role and status of Muslim women.  

 Shafi (2002) in her study of Muslim married working women in 

Srinagar district of Jammu and Kashmir state reveals that change has 

taken place in the status-role set of working women consequently she 

has attained greater decision making power in the family. Some of the 

roles which are exclusively the domain of the male members of the 

family are now being shared with the housewife. The author concludes 

that in spite of traditional roles and statuses gainful employment 

constitutes an important source to raise the socio-economic status of 

women in the family. 

 Hasan and Menon (2004) in an attempt to study Muslim women 

in India carried out a survey in 40 districts spread across 12 States of 

the country with large Muslim population. A purposive sampling of the 

Muslim community was done and the universe of the study constituted 

Muslim and Hindu female population (aged 18+ years). A total of 9541 

households were interviewed and within each area 80 per cent of the 

sample constituted Muslims and 20 percent Hindu households. The 

proportion of urban-rural households selected was 60:40. The data 

confirms the disadvantaged educational status of Muslim women. It 

was found that roughly 60 per cent of Muslim women reported 

themselves to be illiterate while the school enrolment rate for Muslim 

girls was 40-66 per cent. The proportion of illiterate Muslim women 

was substantially higher for the rural north than it was for the rest of 

India where more than 85 per cent women in the rural North reported 

themselves to be illiterate. The proportion of Muslim women in higher 
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education was only 3.56 per cent, lower even than that of the SCs, 

which was 4.25 per cent.  

 The overwhelming majority of women reported themselves as 

not working. The average work participation rate for Muslim women 

was 14 per cent, which was lower than for Hindus Few Muslim women 

were employed in the formal sector. The survey also found that 

Muslim women had very little awareness of government schemes, and 

like many of their Hindu sisters, had little power of decision-making in 

their homes. The survey presents a glaring picture of inequalities- 

social, economic and political that consistently define and circumscribe 

women’s lives in general and Muslim women’s in particular.  

 Yet another study by Hasan and Menon (2005), look at the 

conditions of Muslim women’s education in five cities in India: Delhi, 

Agra, Hyderabad, Kolkata and Calicut (Kozhikode). The authors 

reveal, Muslim girls’ school enrolment rates continue to be low: 40.6 

per cent as compared to 63.2 per cent in the case of ‘upper’ caste 

Hindus. In rural north India it was only 13.5 per cent, in urban north 

India 23.1 per cent and in rural and urban south India, above 70%, 

which is above the all-India average of all girls. Only 16.1 per cent of 

Muslim girls from, poor families attend schools, while 70 per cent of 

Muslim girls from economically better-off families do so, thus clearly 

suggesting that low levels of education of Muslim girls owes not to 

religion but to poverty. 98 per cent of Muslim girls were studying in 

government or private schools and only 2 per cent in Madrasas, the 

majority being from poor families. The average number of years that 

Muslim girls study was found a dismal 2.7 years, as compared to 3.8 

years in the case of Hindu girls. The number of years that Muslim girls 
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study in north India is half that of her south Indian counterpart. The 

study observed that there is a noticeable increase in demand for formal 

education from Muslim parents. Although Muslims were accepting co-

educational institutions, there was a definite preference for single sex 

government schools for girls. 

 Another study by Intekhab Hossain (2013) on the socio-

economic and educational status of Muslim women in West Bengal 

reflects the situation of Muslim women in comparison to the women in 

other religious communities in West Bengal. The study has been 

observed that the situations are very pitiable almost in every facet of 

development. In respect of socio-economic, educational and political 

empowerment women in Muslim society in West Bengal are most 

marginalized, secluded, deprived and are in a state of impoverishment 

and backwardness which have retarded in their normal progress in the 

field of economy, political empowerment, education, knowledge and 

culture. All these characteristics had kept these people immobilized 

and slow down from the normal progress in social ladder since long 

time starving from social change and upward mobility both vertical 

and horizontal. 

Status of Muslim women in Kerala 

 Kerala is noticed for its paradoxical nature development with 

high level of achievements in the social sectors despite its relatively 

low per capita income. These achievements in terms of better 

demographic outcomes such as low fertility rate, infant and maternal 

mortality rates have largely been attributed to the high levels of 

educational attainment of women. Nevertheless, Kerala has low levels 

of female work participation rate compared to the rest of the states in 
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India.  Muslim women in Kerala does not have a different story here 

even when the state of Kerala do well in some of the basic gender 

indications pretty well as compared to the other states in the country. 

The table given below shows the literacy rate of Muslim women for 

one century in India and Kerala. 

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

 

        

 

 

 

                     

 

 

 

 

 

 

Source: 1.Government of India, Selected Educational and Related Statistics at 
a Glance, (Education Division) Planning Commission, New Delhi, 1969, 
p.89. 

 

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 
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2.   Census of India, 1971, 1981, 1991, 2001 and 2011. 

 Studies reveal that more than 90 percent of the Muslim women in 

Kerala were educated; therefore Muslim women are likely to have 

substantially high rate of education compared to other states in India. 

But they have substantially less level of education compared to other 

religions in Kerala (Census, 2011).  

 The following table (Table2.2) shows the female literacy level 

among the major religious communities in Kerala and at the all India 

level. 

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

Religion 
Kerala All India  

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 64th round 

 The religious minorities are faced with various kinds of social 

disparities. Muslim women in Kerala and Malabar does not have a 

different story here even when the state of Kerala do well in some of 

the basic gender indications pretty well as compared to the other states 

in the country. According to census 2001, in Kerala the least women 

work participation was reported in Thrirurngadi in the Malappuram 

district which is one of the most predominant Muslim areas of the 

state. Another study notes that Muslim women have the least work 

participation among all the women of the state. While there is 24.8 and 
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20.9 per cent of the work participation subsequently among the Hindus 

and Christians in the state, it is merely 7.1 per cent among the Muslim 

women. This has to be given very serious attention to see the deal that 

women among the Muslims are getting here in the state. However, in 

the post Gulf migration era Muslim women of Malabar are seen as the 

carriers of fashion and the category that have achieved high socio-

economic mobility. Here, one has to find very strong reasons to argue 

that Muslims of Kerala and the region has got a fair deal in the post 

Gulf migration era.  

 Beena (2014) in her study, the role of education influencing the 

status of Muslim women in Trivandrum district of Kerala, examined 

that modernity has not brought a great change in the Muslim women. 

They are; by and large tradition bound and highly religious and the age 

old customs and practices like the practice of early marriage prevented 

Muslim women from continuing their education after marriage. The 

traditional value system of subordination of women is still enforced by 

men. They do not participate in decision making process with regards 

to family budget acquisition and disposal of property. Lack of 

education is a stumbling block for status mobility. Better education and 

economic conditions have indeed raised the status of Muslim women, 

but not to the desired extent.  

 Another study conducted by Shanuga Cherayi (2014) in Calicut 

district of Kerala found that the Muslim women were relatively better 

empowered on personal autonomy, participation and decision making 

in the day to day lives. But they were backward in terms of social 

participation, access to basic rights, problems in normative integration 

and increased material deprivation. 
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 Some studies have identified rapid social and economic changes 

among the Muslims in Kerala in the recent years as a result of their 

migration to Gulf. This has considerable impact upon the economic 

participation of Muslim women. Better economic position encouraged 

women to be home makers. Additionally, women whose husbands are 

away from home may be compelled by circumstances to opt out of the 

work force. In some part of the state, there are families which still stick 

to the identity of religion, who believes that women should not go out 

for job. The status of Muslim women in Kerala is gradually improving 

but at a snail’s pace. Against the general belief of lack of awareness 

and desire to cope up with the changing realities, our assumption is 

that, Muslim women are not immune to these changes. Muslim women 

are aware of the changes and the demands of the time, and that they 

want to cope up 

With the progress and development achieved by their counterparts in 

other religious groups. They aspire to achieve equal status and 

empowerment by utilizing the opportunities of education and 

employment made available to them. They are struggling to overcome 

a number of socio-economic, cultural and religious constraints 

hampering their march towards progress and development. 
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Abstract 

Green banking like a normal bank, which considers all the social 

and environmental/ ecological factors with an aim to protect the 

environment and conserve natural resources. It is also called as an 

ethical bank or a sustainable bank. They are controlled by the same 

authorities but with additional addenda toward taking care of the 

Earth’s environment/habitats/resources. Green banking aims at 

improving the operations and technology along with making the 

client’s habits environment friendly in the banking business. It is like 

normal banking along with the consideration for social as well as 

environmental factors for protecting the environment. It is the way of 

conducting the banking business along with considering the social and 

environmental impacts of its activities.  

 

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

 
 
 
 



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

103 

Introduction 

Green banking is comparatively a new development in the 

financial world. The activities of the banks are associated with 

environmental protection and sustainable development. As responsible 

institutes, banks and financial institutions can play an important role 

for protecting the environmental degradation through financing 

environment friendly projects and adopting environment friendly 

products and services. Basically Green banking refers to the banking 

business managed in such a manner that helps for overall reduction of 

external carbon emission and internal carbon footprint. Banks can 

reduce external carbon emissions through green finance which includes 

concessional finance for green technologies and pollutant free projects. 

On the other side bank reduces internal carbon footprint through 

product innovations. Technology oriented banks help to reduce the 

usage of natural resources and for environmental protection. It will 

also ensure to less use of paper, water and energy consumption. Banks 

are actively engage in green process, strategies, green infrastructure 

and introducing a variety of green products and services and ensure the 

environmental protection. 

 Green Banking, as defined by Institute for Development and 

Research Technology, is an umbrella term referring to practices and 

guidelines that make banks sustainable in economic, environment, and 

social dimensions. It aims to make banking processes and the use of IT 

and physical infrastructure as efficient and effective as possible, with 

zero or minimal impact on the environment. 

 Considering the nature of banking processes and infrastructures, 

IDRBT offers guidelines for green banking in two levels. 
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1. Making day-to-day business operations, banking products 

and services greener by following simple practices and 

making them environment friendly. 

2. Making IT infrastructure (including data center) and 

physical infrastructure (including buildings) greener and 

taking initiatives so that a bank could itself generate 

electricity for its own consumption. 

        Green Banking Products are Green Loans, Green Mortgages, 

Green Credit Cards, Green Saving Accounts and Mobile Banking 

and Online Banking. 

Benefits of Green Banking  

Go online: - Online banking includes internet banking, mobile 

banking, tab banking, phone banking, RTGS and NEFT transactions 

etc. The functions involved are pay bills online, online deposits, fund 

transfer, account statements etc. Through these banking activities 

banks are ultimately consume less paper, less energy and less 

expenditure on natural resources.  

Card Based Transactions: - Banks have introduced a variety of card 

based transactions by launching green channel counters (GCC). GCC 

promotes card based transactions to their customers not only to reduce 

the consumption of paper and energy but also to save the time of 

customers. A variety of cards such as ATM, Credit and Debit cards, 

green remit cards, Foreign Travel Card, eZ Pay Card, Gift Card, Smart 

Payout Card etc. are available for customers. 

Green Finance: - Bank should finance environment friendly projects 

and environment friendly products such as solar equipments, recycled 

furniture, vehicle finance for low carbon emissions vehicles, home 
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finance for green buildings etc. with giving some concessions in 

processing fee and concessional rate of interest.  

Green Infrastructure : - Green infrastructure includes IT 

infrastructure (Data Centers), green buildings with sufficient natural 

lightening and air, generate electricity for their own use and waste 

recycling plants for recycle their own waste. Green infrastructure may 

also be considered Self Service Passbook Printers, Kiosks (Multi 

Function Kiosks and Self Service Kiosks), Cash Deposit Machines and 

Contact Centre etc. It facilitates to reduce banks internal carbon 

footprint.   

Use of Power Saving Equipments: - Use of solar powered UPS, 

GSL/LED bulbs, rain water harvesting by banks, establishing solar 

powered ATMs etc.  

Basically ethical banking avoids as much paper work as possible 

and rely on online/ electronic transactions for processing.  so that you 

get green credit cards and green mortgages. Less paper work means 

less cutting of trees. 

Creating awareness to business people about environmental and 

social responsibility enabling them to do a environmental friendly 

business practice. 

    Green banks adopts and implement environmental standards for 

lending, which is really a proactive idea that would enable eco-friendly 

business practices which would benefit our future generation. 

When you are awarded with a loan, the interest of that loan is 

comparatively less with normal banks because ethical banks give more 

importance to environmental friendly factors- ecological gains. Natural 

resources conservation is also one of the underlying principles in a 
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green bank while assessing capital/operating loans to extracting/ 

industrial business sector. 

  Green Banking Coverage 

1. Sustainable banking 

2. Ethical banking 

3. Green Mortgage 

4. Green loan 

5. Green credit cards 

6. Green saving accounts 

7. Green money market accounts 

8. Green checking accounts 

9. Mobile banking 

10. Online banking 

11. Remote deposit (RDC) 

Steps in Green Banking  

 Following are some of the steps that can be taken for going green 

in banking:- 

 A. Going Online:- Online banking is a new and fast-developing 

concept in young and corporate India. It helps in conservation of 

energy and natural resources. Online Banking incorporates: 

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 the easiest way to 

do your bit to bank green and help the environment. Online banking 

creates savings from less paper, less energy, and less expenditure of 

natural resources from banking activities. Customers can save money 

be avoiding late payments of fees and save time by avoiding standing 

to queues and paying the bill from home online. These are also highly 

effective ways to keep track of your finances and to avoid late payment 

fees. Paying bills online is something of a lifestyle change, but it can 

be done. Telephone bills, cable bills, utility bills, credit card payments 

and mortgage payments can all be paid electronically. 

B. Using Green Checking Accounts:- Customers can check their 

accounts on ATM or special touch screens in the banks. This can be 

called as green checking of account. Using a green checking account 

helps the environment by utilizing more online banking services 

including online bill payment, debit cards, and online statements. Banks 

should promote green checking by giving some incentives to customers 

by giving higher rate of interests, waiver or discount in fees etc. 

C. Green Loans for Home Improvements:- The Ministry of Non-

renewable Resource in association with some nationalized and 

scheduled banks undertook an initiative to go green by paying low 

interest loans to those customers interested in buying solar equipment. 

Before you undertake a major home improvement project, study if the 

project can be done in an eco-friendly manner and if you might qualify 

for a green loan from a bank Green loan are perfect for energy-saving 

project around the house. For example, the new Green Home Loan 

Scheme from SBI will support environmentally-friendly residential 

projects and offer various concessions. These loans will be sanctioned 
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for projects rated by the Indian Green Building Council (IGBC) and 

offer several financial benefits –a 5 percent concession in margin, 0.25 

percent concession in interest rate and processing fee waiver. 

D. Power Saving Equipment:- Banks can directly contribute to 

controlling climate change and as an initial step they intend to start a 

campaign to replace all fused GSL bulbs, in all owned premises offices 

and residential areas. Banks can also make a feasibility study to make 

rain water harvesting mandatory in all the Bank’s owned premises. In 

December 2009 IndusInd Bank inaugurated Mumbai’s first solar-

powered ATM as part of its „Green Office Project� campaign titled 

“Hum aur Hariyali”. 

E. Saving Paper:- Bank should purchase recycled paper products with 

the highest post-consumer waste content possible. This includes 

monthly statements, brochures, ATM receipts, annual reports, 

newsletters, copy paper, envelopes etc. Whenever available, vegetable-

based inks are used instead of less environment friendly oil based inks. 

F. Green Credit Cards:- Some of the banks introduced Green Credit 

Card. The benefit of using a green credit card is that banks will donate 

funds to an environment-friendly non-profit organization from every 

rupee you spend on your credit card to a worthwhile cause 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 Bank of India (SBI) has 

become the first bank in the country to venture into generation of green 

power by installing windmills for captive use. As part of its green 

banking initiative, SBI has installed 10 windmills with an aggregate 



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

109 

capacity of 15 MW in the states of Tamil Nadu, Maharashtra and 

Gujarat. 

H.  Mobile Banking:- Mobile banking is tricky. On the one hand, it is 

great to have the ability to check balances, transfer funds or pay bills 

from your phone. One the other hand, it saves time and energy of the 

customers. It also helps in reducing use of energy and paper of the 

bank. Most of the Indian banks introduced this paper-less facility. 

Environmental Risks for Banks  

Green banking is very important in mitigating the following risks 

involving in banks.  

Credit Risk 

Due to climate change and global warming there will be direct as well 

as indirect costs to banks. It has been observed that due to global 

warming there had been extreme weather condition which affects the 

economic assets financed by the banks thus leading to high incidence 

of credit default. Credit risk can also arise indirectly when banks lead 

to companies whose businesses were affected due to changes in 

environmental regulation. 

Legal Risk 

Banks like other business entities face legal risk if they do not comply 

with relevant environmental regulation. They also face risk of direct 

lender liability for cleanup cost for damages in case they actually take 

possession of pollution causing assets.  

Reputation Risk 

Due to increasing environmental awareness banks are prone for 

reputation risk if their direct or indirect actions are viewed as socially 
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and environmentally damaging. Reputation risks emerge from the 

financing of environmentally objectionable projects.  

Strategies 

 Indian Banks can adopt green banking as business model for 

sustainable banking. Some of following strategies little reflected in their 

banking business or must be adopted by banks. 

Carbon Credit Business (CBS) 

 All Nations must reduce greenhouse gases emission and reduce 

carbon to protect our environment. These emissions must be certified 

by Certified Emission Reductions commonly known as carbon credit.  

Green Banking Financial Products 

 Banks can develop innovative green based products or may offer 

green loans on low rate of interest. As Housing and Car loan segments 

constitute the main portfolio of all banks so they adopt green loans 

facility.  

Paperless Banking 

 All banks are shifting on CBS or ATM platform providing 

electronic banking products and services. So there is a scope for banks 

to adopt paperless banking. Private and foreign banks are using 

electronics for their office but in PSU banks are still using huge paper 

quantity.  

Energy Consciousness 

 Banks have to install energy efficient equipments in their office. 

Banks have to transform this green banking in hardware, waste 

management, energy efficient technology products etc. Banks can 

donate energy saving equipment to schools and hospitals.  
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Mass Transportation System 

 Banks have to provide common transport for groups of officials 

posted at one office.  

Social Responsibility Services 

 Indian banks can initiate various social responsibility services 

like tree plantation camps, maintenance of parks and pollution checkup 

camps. 

 The Financial Times and International Finance Corporation (IFC) 

is a member of World Bank Group launched Sustainable Finance 

Awards for institutions that are integrating social, environmental and 

corporate governance into their business operations. Their awards 

highlight the partnership between financial and non-financial 

companies in finding commercially viable and innovative solutions to 

sustainability challenges. The five categories of Sustainable 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 are being talked 

about in every country, be it a developing or a developed nation Green 

Banking has become the top priorities for many. The concept of Green 

Banking has developed in western countries. Not only developed 

countries but developing countries like Bangladesh which is one of the 
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most vulnerable country for climatic change has successfully replicated 

the concept of green banking. 

 The government of India has issued guidelines / instructions to 

banks on Green Initiatives. In order to implement the green initiatives 

of the government, all public sector banks and all regional 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 by banks to 

encourage environment-friendly investment. Green banking as a 

concept is a proactive and smart way of thinking towards future 

sustainability. It is very important for the banks to be pro-active and 

accelerate the rate of the growth of the economy. As there is a 

continuous change in the environmental factors leading the banks face 

intense competition in the global market. Banks needs to apply 

morality of sustainability and responsibility to their business model, 

strategy and formulation for products and services, operations and 

financing activities and become stronger. By adopting the 

environmental factors in their lending activities banks can recover the 

return from their investments and make the polluting industries 

become environment-friendly. These are the major information about 

Green Banking in India. 
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Abstract 

Sustainable development has appeared as a new paradigm of 

development in connection with the current discourse of development 

that over- exploits natural environment for economic prosperity. One 

of the major economic negotiator influencing overall industrial activity 

and economic growth is the monetary institutions such as banking. 

Banking sector can perform a crucial role in promoting 

environmentally sustainable and socially responsible environment. If a 

shift to a green and sustainable industry should become a serious 

attempt, the financial industry cannot be neglected. The incorporation 

of sustainability prospects in to financial regulation could be a 

powerful driver for realising a transition to a sustainable economy in 

both developed and developing countries.  A. Kern advocates that an 

integration of environmental and sustainability criteria into banking 

regulations. Thus there is a crucial need to create awareness and 

follow green banking in today’s business world of modern technologies 

so as to make our environment human friendly. From this background 

we intend to understand the concept of ‘Green Banking’ and to make a 

comparative study on the green banking and environment 

sustainability. Research methodology used in this study is descriptive 
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in nature. This work reviews the literature on the basis of secondary 

data. The study reveals that even though public sector banks have 

taken more sustainability initiatives than private sector banks it is not 

sufficient to achieve the desired goal. Therefore possible measures 

should be adopted to promote green banking in India. 
 

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

I.  Introduction 

 Change is the need of hour for the existence in all spheres .The 

world has seen much attention on economic progress and mankind has 

made giant steps in its journey through time. The side effects of the 

development process have been the massive loss of biodiversity, 

climatic change, environmental damage, etc. Recently, there has been a 

growing curiosity in the development of sustainable and green financial 

control globally. The interest is based on the increasing climate change 

risks for the financial sector on the one hand and on the other, a need to 

incorporate the financial sector into a transition to a green economy. If 

a transition to a green and sustainable industry should become a serious 

attempt, the financial industry cannot be neglected. Instead, the 

incorporation of sustainability aspects into financial regulations, 

domestically and internationally, could be a strong driver for achieving 

a transition to a sustainable economy in both developed and developing 

countries. 

 Banks have not shown a big attention in proactive strategies with 

regard to the environment and sustainability because they consider 

themselves to be in a more environmentally friendly industry, 

remarkably equate concerning emissions and pollution, when compared 
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to the other sectors such as oil and gas and energy. But the last financial 

crisis from 2008 to 2011 exhibited the importance of sustainability to 

the financial sector and thereby shifted the “Single Bottom Analysis to 

Tipple Bottom Analysis” i.e. analysing the environmental and social 

performances as well. 

 The connection between the financial sector and sustainable 

development is what implanting sustainability into financial system 

aims to achieve. Environmental sustainability is about making 

accountable decisions that will reduce your business' negative pressure 

on the environment. It is not simply about lowering the amount of 

waste you create or using less energy, but is concerned with 

developing processes that will lead to businesses becoming totally 

sustainable in the future. Environmental Sustainability is ‘the ability to 

maintain the things that are valued in the physical environment (natural 

and biological environments)'. Environmental sustainability could be 

defined as “a condition of balance, resilience, and interconnectedness 

that allows human society to satisfy its needs while neither exceeding 

the capacity of its supporting ecosystems to continue to regenerate the 

services necessary to meet those needs nor by our actions diminishing 

biological diversity”. Due to the ever increasing effect of 

industrialization, urbanization, increasing population density and poor 

environment management system in India the environmental problems 

have become serious issues.  

 Green Banking is comparatively a new development in the 

financial world. It is a type of banking taking into account the social 

and environmental impacts and its main aim is to protect and preserve 

environment. Green banking refers to the banking business that 
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supports the overall reduction of external carbon emission and internal 

carbon footprint. To help the reduction of external carbon emission, 

banks should finance green technology and pollution controlling 

projects. Although, banking is never treated as a polluting industry, the 

present scale of banking activities have considerably increased the 

carbon footprint of banks because of their massive use of energy , high 

paper wastage, absence of green buildings, etc. Therefore, banks 

should endorse technology, process and products which result in 

substantial reduction of their carbon footprint as well as develop a 

sustainable business. 

II.  Review of literature 

Jha & Bhome (2013) in their paper entitled A Study of Green 

Banking Trends in India, studied the green banking initiatives taken by 

the public sector bank in India and the way of go green by green 

banking. The main objective of the paper is to understand green 

banking sector and checks the awareness of employees, associates and 

the public about the green banking concept. Further the study 

suggested that interest on loan should be less for green project then 

normal rate of interest and companies can raise their profitability by 

recycling of waste generated. They should stress upon green mortgage 

loan, green credit card and online banking. 

 Singhal, Singhal & Arya (June 2014) studied, how bank can go 

greener. According to study banking industries and financial institution 

plays a crucial role in the growth of an earth. Green banking saves the 

energy and environment both. Now a days many bank offering green 

product like ATM, Green credit cards, green CDs, electronic fund 

transfer, use of solar and wind energy etc. but still it’s not completed. 



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

118 

We have to make more attempts so we can save environment and green 

banking is one of the best way to start this. 

 Khedekar (2014) studied the various technology used by the 

banking industries to make the environment green. According to study 

bank should give basic + premium internet banking product such as 

opening bank account, Demat holding, standing instruction, investment 

etc. This Study suggests that bank should organise seminar and 

conference to educate the public regarding the uses of internet banking 

as well as security issue. She suggests “Virtual Banking” where 

customer can’t deal in cash to those branches which are far from the 

main branch. 

 Sreesha ch (2014) focused on environment sustainability 

initiatives adopted by various private and public sector banks in India. 

According to the study, bank has not taking much interest in green 

banking completely. Public sector banks are more interested in green 

banking as compare to private sector bank. For maintaining 

sustainability, bank should extend the use of environmental 

information in the banking operation, lending and investment decision. 

This will help them to advance environment sustainability and create 

long term value for the business. 

 Sahitya & Lalwani (2014) [made an attempt to understand and 

appreciate the importance of green banking initiative for the attainment 

of goal of sustainable banking and determine the various attempt that 

have been made by the top public and private sector bank in India. The 

study has exhibited that the banking sector has become extremely 

conscious of the need of go green. Both public and private sector bank 

are involved in this process. It can be possible by the paperless banking 
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like ATM, mobile and internet banking. The adoption of green banking 

not only improves the image of green banking but also contribute in 

the sustainable growth of economy 

  Ragupathi. M and Sujatha .S (2015) studied the way to go green 

through green banking. According to this paper, earlier bank was not 

bothered about the concept green banking. But now a day’s banks are 

playing very important role in environment sustainability program. By 

the green banking practice people is getting more aware about the 

global warming and each business man's contributing in environment 

sustainability to make this earth a better place to live in. Green banking 

is not only greening the industries but it will also help in improving the 

assets quality of the bank in future 

III. Need of the study 

  As environmental sustainability is a crucial issue and green 

banking is a step in this regard. Hence, there is a need to study the 

green banking initiative taken by the banking sectors and also to 

analyse the role of green banking in environment sustainability.  

IV.  Objectives of the study 

• To understand the concept and role of ‘Green Banking’ 

• To identify the initiatives taken by public and private sector 

banks to promote environmental sustainability. 

V.   Research methodology 

This study reviews the literature on the basis of secondary data 

collected from various sources such as articles, research papers, annual 

reports, sustainability report etc. For analyzing the green banking 
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initiatives taken in India four top performing banks from public and 

private sector (on the basis of net profit in year 2016) are selected. 

VI.  Green Banking 

Institute for Development and Research in Banking Technology 

defines Green Banking as ‘Green Banking is an umbrella term 

referring to practices and guidelines that make banks sustainable in 

economic, environmental, and social dimensions. It aims to make 

banking processes and the use of IT and physical infrastructure as 

efficient and effective as possible, with zero or minimal impact on the 

environment’.   

In India, green banking is in its initial phase. Banks can employ 

green banking as an opportunity to receive advantage in the market by 

creating a difference in their strategy making process.  It was seemed 

that green banking consciousness is more in the higher levels of 

management in the banks and this consciousness decreases with the 

lower levels of management and least with the employees who are in 

day to day direct touch with the customers. Thus, the banks must focus 

on upgrading the consciousness and benefits of the green banking to 

the employees who are in direct touch with the customers. Green 

banking is a pro-active way of energy preservation and environment 

protection. The prime advantage of the green banking approach is the 

protection of the natural resources and the environment.  

Green banking reduces paper work to the optimum level and 

concentrates on electronic transactions like use of ATM, mobile 

banking, online banking etc for various banking transactions by the 

customers. Electronic transaction not only helps towards sustainability 

but also gives convenience to the customers as well as to the banks. 



axã  aâÅuxÜá  tÇw  _xààxÜá @ An Interdisciplinary Research Journal        Volume X Issue 1 December 2019 

ISSN 2320-8317 

121 

Less paperwork means less cutting of trees. For adopting eco friendly 

business, banks should adopt environmental standards of lending as it 

increases the asset quality of the banks. This activity of the bank also 

has an important influence on the environmental performance of its 

clients. This encourages the clients to perform in an environment 

friendly way. This not only increases the reputation of the bank but 

also helps them to meet the environmental regulations in successful 

way and thus leading to better legal risk management by the banks. 

The banks normally provide loan to the clients on a low rate of interest. 

This encourages more and more entrepreneurs to start with 

environment friendly projects and thus leads to more and more 

awareness on the environment preservation activities in the economy 

as a whole. It is thus a win-win approach by the banks as it not only 

helpful to the environment but also the banks and its customers as a 

whole. 

Origin  

The concept of Green Banking is associated to Triodos bank 

(established in 1980) from Dutch origin which started the 

environmental sustainability in the banking sector from the very first 

day. In the year 1990 the bank begins “Green fund” for funding 

environment friendly projects and all other projects follow later. 

Taking example from this bank the banks all over the world launches 

green initiatives in the banking sector. First Green Bank is a 

commercial bank based in Mt. Dora, Florida, United States 

commenced its activities in 2009.The company is known for its 

attention on environmentally friendly banking practices. The Bank 
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staffed with employees who have obtained the LEED accredited 

professional designation 

VII. Green Banking Initiatives across the Globe 

The concept of environmental sustainability started in 1969 with 

the establishment of the National Environmental Policy Act (NEPA, 

2014) in the United States whose objective is to maintain productive 

unanimity between man and nature. After that an independent agency 

was established in 1970 ‘Environmental Protection Agency’ (EPA) 

with the aim to preserve the natural resources, human health and to 

maintain the quality of the environment. In 2002, a global coalition of 

NGOs set up a network named “Bank Tract” to promote sustainable 

finance in the commercial sector. Since then, several other system� 

introduced by organizations are created which are working towards 

environmental management like US Green Building Council 

(USGBC), IFC (International Finance Corporation )etc. to speed up the 

sustainable growth. In the early 1992 United Nations Framework 

Convention on Climate Change (UNFCC) is an international treaty 

which was linked by countries to limit the average increase in global 

temperature. Then United Nations Environment Programme (UNEP) 

started what is known as the UNEP finance initiative (UNEPFI) and 

200 financial institutions around the globe are signatories of this 

initiative statement to attain sustainable development. It will be 

noteworthy to point out that Netherland based ABN-AMRO bank has 

developed certain Reputational Risk Management (RRM) policies to 

identify, assess and manage non-financial present within its business 

engagements. 
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All over the globe several voluntary guidelines have been set up 

for the categorization, assessment and management of environmental 

risk in project financing like Equators Principles (EPs) which are 

adopted by financial institutions (currently 79 institutions in 35 

countries) for assessing, determining and managing social and 

environmental risk in projects (Equator Principles Association, 2014).  

 VIII. Green Banking Initiatives in India 

In India Centre for Environmental Research and Education 

(CERE), Centre for Environmental Education (CEE) and Indian Green 

Banking Council are the major organizations to promote environment 

sustainability. Other initiatives like S&P BSE-GREENEX and Green 

Coin Rating RBI are playing a significant role in the promotion of 

sustainable development in India. 

IX.  Green Banking Initiatives by Indian Banks  

 Green banking initiatives by Indian banks include both public 

sector banks and private sector banks.  In this study, the researchers 

have taken top two public and two private sector banks selected on the 

basis of their net profits.  

Top Performing Public and Private Sector Banks 
Table -1 

Public Sector Banks Private Sector Banks 

Banks 
Net profit 

(Rs crore) 
Banks 

Net profit 

(Rs crore) 

State Bank of India 9950.65 HDFC Bank 12296.21 

Union Bank 1351.60 ICICI Bank 9726.29 

Source: money control (2015) 
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X. Public Sector Banks 

X. a. State Bank of India (SBI) 

• On the occasion of State Bank Day, the bank had started 'Green 

Channel Counter' (GCC) facility on 1st July 2010 at 57 select 

branches spread across the country and the same was extended 

to more than 14,981 branches in 2014 This is a pioneering 

concept which is eco-friendly and convenient. 

• SBI became the first bank in the country to venture into the 

creation of green power by installing windmills for captive use 

in 2010. As part of its green banking initiative, SBI established 

10 windmills with an aggregate capacity of 15 MW in the states 

of Tamil Nadu, Maharashtra and Gujarat. 

• Provides project loans at concessionary rate of interest to 

encourage reduction of greenhouse gases by using efficient 

manufacturing practices. 

• SBI started the carbon disclosure projects in the financial sector 

in India, for the sake of environmental concern and safety by 

becoming a signatory to the Carbon Disclosure Project of 

World Wide Fund (WWF) 

• The Bank has started in place SMART i.e. Specific, 

Measurable, Achievable, Realistic and Time bound Green 

Banking Goals. 

• SBI and Export- Import Bank of India (EXIM Bank) both 

jointly grant a long term loan (up to 14 years) to a Spain Based 

Companies Group- Solar Global SA and Aston Field 

Renewable Resources for building solar plant in India. Most of 
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the financial institutions deny giving long term loans to such 

projects due to their uncertainty and technological changes.  

X. b.  Union Bank 

Union Bank has a strong commitment to environmental 

conservation and takes pride in developing programs that encourage 

our customers and communities to adopt sustainable practices. There 

are a number of ways to bank green with Union Bank, whether you 

have a Consumer or Commercial Account.  

Consumer Accounts 

• Online Banking and Online Bill Pay: Save time, stamps, and 

hassle with online banking and bill pay. Enroll instantly with 

your ATM/debit card and PIN.1 

• Online Statements: Sign up today to receive your statements 

online and save paper, save trees. 

• Telephone Banking: Enjoy round-the-clock telephone access to 

your accounts with an automated, password-protected service 

that lets you bank by phone. 

• Mobile Banking: Do your banking wherever you are, as long as 

you have a mobile phone with a web browser and internet 

access.2 There are so many ways you can bank with just your 

smart phone: access your accounts on the go, deposit checks 

directly from your Smart Phone or tablet with Mobile Check 

Deposit2, send money from your mobile device using only your 

recipient’s email address or phone number with Send Money3, 

and perform various banking tasks with Union Bank Text 

Banking. 
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Commercial Accounts 

• Mobile Banking Payroll Direct Deposit: Save paper and deposit 

payroll directly into your employees' bank accounts without 

writing checks. Your employees have timely access to funds, and 

your business benefits from reduced check-related fraud and 

costs. 

• Remote Deposit: Save a trip to the bank and deposit checks from 

your desk. You can reduce your carbon footprint and save paper 

because you have check images and electronic records for easy 

sorting and archiving, no more photocopies. 

•  Mobile banking services for small business lets you do business 

on the go with the Mobile Business Centre and Mobile Check 

Deposit. 

 XI.   Private Sector banks 

 XI. a.  ICICI Bank Ltd 

• Eco-Friendly Vehicle Finance - As an initiative towards more 

eco-friendly way of life, ICICI Bank offers 50% waiver on Auto 

Loans‟ processing fee on car models which use alternate way of 

energy. 

• ICICI Home Finance gives reduced processing fees to customers 

who purchase homes in Leadership in Energy and Environmental 

Design (LEED) certified buildings 

• ICICI Bank has initiated a programme to encourage corporate 

bodies, institutions, banks and government agencies involved in 

project planning on issues like biodiversity, wildlife habitats and 

environmental laws. 
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• As part of the Bank’s Go Green initiative, about 294 rural low 

cost branches have been fitted with solar panels, with a plan to 

extend the same to 122 more branches by July 2015. 

• Bank has Mumbai and Hyderabad towers have water treatment 

plants for recycling sewage water in Mumbai and Hyderabad. 

• Instabanking’ - It is the platform that brings together all the 

alternate channels under one umbrella and provides customers 

the convenience of banking anytime anywhere through Internet 

banking, i-Mobile banking, Tab banking and IVR banking. This 

decreases the carbon footprint of the customers by ensuring they 

do not have to resort to physical statements or travel to their 

branches. 

• ‘Electronic Branches’- Fully electronic branches have also been 

set up where customers can practice all their banking 

transactions. 

• ‘E- Drive’- The bank sent around 200 thousand annual reports in 

electronic form. In the last quarter and saved more than 60 tonnes 

of paper by sending e-statements to over 6.5 million Bank 

accounts and 300 thousand credit card customers. 

• Green Engagements: (i) During Diwali 2013, the organization 

had organised an environmental awareness program for 

employees and customers in which money plant was presented to 

all the people present there as a token of collective responsibility 

to preserve the environment. (ii) It has also become partners with 

the Green theme CNBC – overdrive auto awards. (iii) The bank 

is celebrating World Environment Day every year. 
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• Green Communications: The bank always insists their customers 

for online bill payment, online funds transfer and subscription to 

statements which encourage ‘paperless’ and ‘commute free’ 

modes of banking transactions. 

XI. b. HDFC Bank Ltd 

• HDFC bank has added environment friendly features in to their 

infrastructure which involve water management, energy 

conservation, air quality management etc. 

• Phase-out policy – Replacing inefficient lighting options with 

LED lights in big offices 

• Use of Central Pollution Control Board (CPCB) compliant diesel 

gen-sets server and desktop virtualization reducing power 

consumption. 

• Establishment of multiple alternate service points to enhance 

transactions in a paperless environment. 

• Employee awareness campaigns to encourage environment 

friendly practices. 

• HDFC bank is using Social and Environmental Risk 

Management System (SEMS) that help in screening projects 

negative social and/or environmental impacts before an approval 

is given. 

• Renewable Energy initiatives like Project of 20 Solar ATMs set 

up in Bihar. 

XII. Findings 

 The current study has revealed that the banking sector has 

become extremely conscious of the need to go green.  
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• The Private Banks are much involved in the green banking 

approach as the Public Sector Banks 

• All the banks are making efforts to make banking paperless. 

This has been fully supported by technology in terms of 

electronic fund transfers, ATMs, internet and mobile banking. 

• When a loan is granted, the interest of that loan is 

comparatively less with normal banks because green banks give 

more importance to environmental friendly factors - ecological 

gains.  

• Green Ethical banks adopt and implement environmental 

standards for lending, which is really a proactive idea that 

would enable eco-friendly business practices which would 

benefit our future generations.  

• Green banking as a concept is a proactive and smart way of 

thinking with a vision for future sustainability  

Conclusion 

Even though the Indian banks are introduced the urge for 

greening their activities, they are running behind their counterparts 

from developed economies. They have started adopting green 

practices, but still a lot of channels are unutilized by the Indian banks 

for greening their activities. Moreover they could accept the green 

practices only in selected branches. For maintaining environmental 

sustainability, banks should extend the use of environmental 

information in their business operations, credit expansion and 

investment decisions. The attempt will help them to improve their 

environmental performance and creating long term values for their 

business. 
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Abstract  

This paper aims to trace the aspects of social identity theory in the 

Saint Thomas Christian community Of Kerala, referred to as Knanaya. 

It tries to delineate how this community establishes itself as a social 

group and also addresses the challenges it face in persisting its 

identity. Knanaya identity is a concept that the people belonging to this 

group internalise and this becomes central to their self concept.  

Keywords:  In Group, Out Group, Social Categorization, Social 

Identification, Social Comparison, Knanaya Identity  

Introduction 

Social identity theory was formulated by the British Social 

Psychologists Henri Tajfel and John Turner in 1979. This theory 

proposes that "a person's sense of who they are depends on the group 

to which they belong" (Turner, Tajfel). The social identity becomes 

more important than the individual identity of the person. Some of the 

key terms associatedwith this theory are social categorization, social 

identification and social comparison. Knanaya is a community 

belonging to the Saint Thomas Christians of Kerala. According to the 

history of this community, it is believed that their ancestors migrated 
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from the present day Iraq to India in fourth century AD. The Knanites 

still exists as a group with their own identity.  

“Knanaya” as a social identity 

 Researches done by dividing people into different groups have 

proved that people automatically develops an in-group favoritism even 

though they do not get any personal benefits from their membership in 

the group.  Similarly at the same time they develop an estrangement 

towards groups other than their own.  

 Social Categorization is one of the major aspects of social 

identity theory. It is “the process by which people categorize 

themselves and others into differentiated groups. Categorization 

simplifies perception and cognition related to the social world by 

detecting inherent similarity relationships or by imposing structure on 

it”(Kruger). Knanaya community organizes themselves into a social 

group different from other Saint Thomas Christians. They 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 India had an affiliation and 

dependence on the oriental KaldhiteChurch.  When the  historical 

evidences of the trade relationship between Malabar coast and foreign 

nations is read along with the evidences of migration of Christians 

from Persia to other nations through trade routes, it can be connected 

to the act of Knanaya migration that is said to have occurred in AD 

345. This migration was under the leadership of Thomas of Kana. The 

categorization of the Saint Thomas Christians as the Southists and the 

Northists have been started since the settlement of the Knanaya 

migrants in the southern part of Kodungallur. The southists or the 
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Knanites maintained their heredity and ethnicity by following 

endogamy and established a social self different from the other social 

groups.  

 Another important aspect of the social identity theory is social 

identification. "Participation in group action is a process of social 

identification, involving transformations in self-conceptualization from 

individual to group, as well as establishing social relations with others 

who share the social identity". This concept is evidently visible among 

the Knanites. It's members adopt Knanaya identity and follows the 

unique customs and rituals and confirm within the group by practicing 

endogamy.  

  Social identification leads to social comparison. The comparison 

occurs between the in- groups and the out- groups. People compare the 

prestige and status of their group with that of the out - groups. The in- 

groups usually take care to establish their prestige over the out- groups. 

Knanaya community as a social group compares it's identity with other 

groups, especially the Northist Saint Thomas Christians. It makes a 

favourable comparison with the other groups and maintains its self 

esteem and positive social identity. 

The Knanites also has a rich folkloristic tradition of 

Purathanapattukalwhich is another important aspect that is a source of 

emotional attachment within the ingroup.  One of the major threats that 

this social group faces is individuals' movement out of the group. This 

is the result of strict adherence to endogamy. Those who marry outside 

the community loose their membership in the group. But as endogamy 

is the core of the uniqueness of this group, its members oppose the 

proposals of accepting exogamy. 
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Conclusion 

In spite of the challenges that it faces, Knanaya community 

persists as a social group upholding its knanaya identity; and the 

members of this group define their identity with respect to this social 

group. 
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Ihn-Xbpw hnIm-c-{]-Xn-cq-]-ßfpw 

cmPp h≈n-°p∂w  

sI. C. tIm-tf-Pv, am-∂m\w 

 F¥mWv IhnX F∂ Gsd ]gb tNmZyw, Hcp]t£ 

IhnX D- mb Imew apX¬°p≈-Xv, F¥√ IhnX F∂ DØc 

kam-\-amb tNmZy-hpambn CS-bm≥ XpS-ßn-bn v́ Gsd°me-am-bn. 

CXn-s\-√m-an-S-bn¬ Ihn-X-bpsS LS-\-bmWv Ihn-Xsb kw_-‘n-

®n-S-tØmfw khn-ti-j-ambn \n¬°p-∂sX∂v ImWmw. C\n 

LS\m k¶¬∏w Xs∂ ]g-b-Xp-t]mse hrØ-Ønepw {]mk-

Ønepw Ae-¶m-c-Ønepw ssien-bnepw Ipcp-ßn-°nS°p∂ H∂-√, 

adn®v IhnXbpsS khn-ti-j-X Xs∂ Imhy-L-S\bmbn amdp-

IbmWv. Imhy-L-S-\sb°pdn-®p≈ \ne-]m-Sp-I-fn-em-hs´ Ihn-X-

bpsS `mj-bmWv {][m-\-ambpw D∂-bn-°-s∏-Sp-∂-Xv. 

 Hc¿∞-Øn¬ IhnX t]mse Xs∂ Imhy-̀ m-jbpw {]iv\-_-

≤-amb Hcp Xe-amWv D∂-bn-°p-∂-Xv. IhnX as‰m-∂n-\p-ap-f-f-X-√, 

adn®v AXn-s‚-Xmb `mj-bn-emWv AXns‚ \ne-\n¬s∏∂v U_yp.-

F-®v.-Hm-U≥ ]d-™Xv AXp-sIm-- m-Wv (HmU≥). Hcp `mjm-k-aq-

l-Øns‚ s]mXp-B-Jym\ cq]-ß-fn¬ IhnX hyXykvX BJym-\-

cq]w  ssIs°m-≈p-∂Xv CØ-c-Øn¬ `mjm khn-ti-j-am-Ip-∂-Xp-

sIm-- m-Wv. ]t£, Cu `mjm-k-hn-ti-j-X, `mj-sb∂ LS-\-bn¬ 

\n∂psIm- v `mj t\cn-Sp∂ ]cn-h¿Ø-\-{I-asØ hnh-cn-°p-∂-

XneqsS-bmWv kmb-Ø-am-Ip-∂-Xv. an°-t∏mgpw `mh-\bpw Ncn-

{Xhpw cmjv{So-bhpw Hs° ]cn-K-W-\m-hn-j-b-am-Ip-∂p-- v. 

At∏mgpw {][m\ hnjbw `mj-bm-sW∂v hy‡w.  

 Ihn-Xsb khn-ti-j-amb Hcp `mjm-L-S-\-bmbn BZyw hnh-

cn-®Xv tdmam≥ bt°m-_vk¨ F∂ LS-\m-hm-Zn-bm-Wv. Hcp 
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t^m¿a-en-Ãm-bn XpS-ßnb bt°m-_vks‚ F¥mWv Ihn-X-sb∂ 

teJ\w {]kn-≤-am-Wv (b-t°m-_vk¨ 190). F∂m¬ Cu `mjm-

LS\, `mj-sb-t∏mse hmkvX-hn-I-X-bmWv D∂-bn-°p-∂-Xv. 

]n∂oSv h∂ `mjm-im-kv{X-⁄-\mb s^¿Un-\m≥Uv Un 

skmkq¿, `mj-bmWv bmYm¿∞y-sa∂v (skm-kq¿) ]d-™-t∏mƒ 

IhnX bmYm¿∞y-hp-ambn tN¿∂v \n¬°p-∂-Xmbn hnh-cn-°m-hp-

∂-Xm-Wv. AXm-Is´, Imhy-L-S-\-bn¬ A¥¿eo-\-am-bXmbmWv 

ImtW-- -Xv. Ime-h-kvXp-X-Isf AXv \nKq-l\w sNøp-I-bm-Wv, 

A√msX hkvXpXm]c-sa∂v ]d™v ]pdsa {]Xn-^-en-∏n°p-I-b-

√. A¿∞hpw CØ-c-Øn¬ D≈-S-°-Øn¬ hne-bn-®mWv htc-- -

Xv. bt°m-_vk¨ Xs‚ \ne-]m-Sp-Iƒ°v Dt]m¬_-e-I-ambn \nc-

h[n sNIv-˛-t]m-fnjv Ihn-X-Iƒ Cu teJ-\-Øn¬ DZm-l-cn-°p-∂p-

- v. F∂m¬ DØ-cm-[p-\n-I-X-bn¬ hmkvXhn-I-Xbpw, hkvXp-Xm-

]c-Xbpw ]pXnb {]Xy-b-ß-fm-bmWv \ne-sIm-≈p-∂-Xv.  

 B[p-\n-I-X-bnse {]Xn- -̂e\w, DØ-cm-[p-\n-IXbn¬ {]Xn-\n-

[o-I-c-W-Øn\v hgn-am-dp-∂p. ChnsS {]Xn-\n-[o-I-cWw D]-t_m-[-

Øns‚ {]Xy-b-am-bmWv D∂-bn-°p-∂-Xv. D]-t_m[-Øn\v `mj-bpsS 

LS-\-bmWv F∂v gmMv e°m≥ (e-Im≥ 90) ka¿∞n-®-t∏mƒ 

t\csØ kqNn-∏n® hmkvX-hn-IX GXv hn[-amWv `mjm LS-\-

bmbpw AXp-hgn Imhy-L-S-\-bmbpw amdp-∂-sX∂v ImWm-hp-∂-Xm-

Wv. At\Iw AS-cp-I-fmbn kwt£-]n-X-am-Ip∂ hkvXp-Xm-]-cX 

Hcp `mjm-L-S-\-t]mse cq]w {]m]n-°p-tºmƒ IhnX Hcp kwth-

Z\ kzcq-]-ambn ]cn-h¿Øn-°p-I-bm-Wv. At∏mƒ {]Xy-£-Øn¬ 

`mjm-cq-]-ambn `hn-°p∂ IhnX AXns‚ B¥-cn-I-X-bn¬ kmwio-

I-cW LS-I-ßsf hn\y-kn-®n-cn-°p-∂Xv kpin£n-X--amb Hcp {Ia-

Øn-em-sW∂v kmcw; {]Xy-£-Øn¬ Ab-™-Xmbn tXm∂p∂ 

Ihn-X-Iƒt]mepw CØ-c-Øn¬ B¥-cn-I-amb ]ncn-ap-dp°w kn≤n-
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®-h-bm-sW∂v kmcw. ChnsS IhnX Hcp hkvXp-Xm-hn-i-I-e-\-Øn-

\p-a-∏pdw kwth-Z\ {]{In-b-bp-ambn XmZm-flyw {]m]n-°p-∂-Xm-Ip-

∂p. Npcp-°-Øn¬, Ihn-Xbpw A¿∞hpw hni-I-e-\-hp-sa√mw Ihn-

X-bpsS [ym\m-flI kzcq-]sØ (Meditative value) Nqgv∂p 

\n¬°p-∂-h-bm-Ip-∂p. CXm-Is´ hkvXp-Xm-]-c-sa∂v hnh-£n-°-s∏-

Sp∂ `mj-bnepw A¥-k-∂n-th-i-]c-sa∂v Icp-X-s∏-Sp∂ 

(Interiorization)
 
 (]-Wn-°¿ 17) Imhym-fl-I-X-bnepw Htc kabw 

hne-bn-°p∂ A\-\y-am-Xr-I-bm-Ip-∂p. At∏mƒ Ihn Xs∂bpw 

A{]-k-‡-am-Ip-∂p.  

 Fgp-Øp-Im-cs‚ acWw \nco-£n-°p∂ sdmfmMv _m¿Øv 

A\p-t]-j-Wob Xe-Øn¬ AXn-hm-kvX-hn-I-Xsb (Surrealism) 

(_m¿Xv 60) ]cn-K-Wn-°p-∂p-- v. t_m[m-t_m-[-ß-fpsS \navt\m-∂-

X-ß-fn-eqsS IS-∂p-t]m-Ip∂ Hcp am\-kn-IX, Hc¿∞-Øn¬ Fgp-

Øns‚ t{]c-I-am-Wv. Imhy-\n¿Ωn-Xn-bn¬ Cu Xew AXoh 

\n¿Æm-b-I-am-Ip-∂p-ap-- v. Bi-b-ß-sf-°mƒ A[nIw hm°p-

Iƒ°pw, F¥n\v hm°p-Iƒ°n-S-bn¬ hn\y-kn-°p∂ \ni-_vZ-X-

Iƒ°pw-th- n Gsd hymIp-e-s∏-Sp∂ Ihn-I-fpsS at\m-L-S\ 

CØ-c-Øn¬ hyh-ÿm-]nX LS-\-Isfsb√mw \ncm-I-cn-°p-∂p. 

AXp-sIm-- mWv Ihn-X-sb-t∏mgpw Bi-b-]-≤-Xn-°p-]-cn-bmbn 

Imhy-]-≤-Xn-bmbn ]cn-W-an-°p-∂-Xv. CXv a\- n-em-°m-sX-bmWv 

Ihn-X-bnse Nne Bi-b-ßƒ Db¿Øn-°m´n Ihn-X-bpsS anIhv 

DZvtLm-jn-°p∂ Hcp {Iaw ka-Im-enI ae-bmf Ihn-X-bn¬ 

ImWm\m-hp-∂-Xv. temI-I-hn-X-bpsS Ncn{Xw ]cn-tim-[n-®m¬ 

AXv hy‡-am-Ipw. hnπm-h-mh-t_m-[hpw cmjv{So-b-{]-Xy-b-ßfpw 

Gsd D∂-bn® s\cqZ-°-hnX (Pablo Neruda) Xs∂ Ah Imhym-

fl-I-ambn \n_-‘n-°p-∂-Xn-emWv {i≤n-®n-´p-≈-sX∂v a\- n-em-

°mw. IhnX AXns‚ cmjv{Sobw D∂-bn-t°-- Xv `mj-bnse \ne-
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]m-Sp-I-fn-eqsS Xs∂-bm-Wv. AXn-\m-Is´ hnIm-c-]-c-Xbpw hkvXp-

Xm-]-c-Xbpw k∂n-th-in-∏n-°m-hp-∂-Xm-Wp-Xm-\pw. hnImcw 

tNm¿Øn-°-f™ Hcp `mj-sb-°p-dn-®p≈ Fen-b-‰ns‚ (T.S 

Eliot) \ne-]m-Sp-Isf (F-en-b‰v 36) Unem≥ tXma-kn-s\ (Dylan 

Thomas) -t∏m-ep≈ ]n∑p-d-°-hn-Iƒ tNmZyw sNbvXXv \ap°v ]cn-

tim-[n-°m-hp-∂Xm-Wv. ]t£, hnIm-c-]-cX Ihn-X-bn¬ hn\y-kn-

°p-∂Xpw hkvXp-Xm-]-cX k∂nthin∏n-°p-∂Xpw k¶o¿Æ-amb 

Hcp ]≤Xn Xs∂-bm-Wv.  

 hnIm-chpw hkvXp-Xbpw Htc kabw LS-\-bn¬ hne-bn-°p-

∂Xv ap≥]v \ncm-I-cn-°-s∏-´n-cp-∂-Xns‚ ImcWw hnImcw sshb-

‡n-Ihpw (Subjective) hkvXp-X-Iƒ hkvXp-\n-jvT-]-c-hp-am-sW-∂-

Xm-Wv (Objective). F∂m¬ ChnsS kqNn-∏n® Ihn-X-bpsS LS-\-

bn¬ Ch hne-bn-°p-∂p-- v: ]s£ `mj-bp-sS-Xmb Hcp {]h¿Ø-\-

amWv AhnsS {]k-‡-am-Ip-∂-sX∂v At∏mgpw hy‡w. Hc¿∞-

Øn¬ `mj D]-tbm-Kn-°p-tºmƒ Xs∂ hkvXp-Xm-]-c-amb Xew 

\n¿∆-ln-°-s∏-Sp-∂p-sh∂v Icp-Xm-sa-¶nepw Hcp \n¿Ωn-Xnsb Ihn-

X-bmbn Xncn-®-dn-bp-∂-Xn¬ Cu `mjm-L-S-\-bn¬ sshIm-cn-I-X 

hne-bn-t°-- -Xps-- ∂v kmcw. hnImcw hkvXp-Xm-]-c-ambn hne-bn-

°p-∂p-sh∂v A\p-am-\w.; ]t£ AXn\v hnIm-c-Øns‚ LS-\m-k-

hn-ti-j-X-Iƒ Bcm-tb-- -Xp-- v. {]mY-an-I-ambpw hnImcw am\-kn-

I-amb A\p-̀ -h-X-e-amWv {]Zm\w sNøp-∂-sX-∂Xv \nkvX¿°-am-

Wv. At∏mgpw Cu am\-kn-IX hnIm-c-Øns‚ kmaq-lnI Ncn-{X-

Øn¬ \n∂pw Dcp-Øn-cn-bp-∂-Xm-Wv. sshb-‡nI Xe-Øn¬ A\p-̀ -

hn-°p∂ hnIm-csØ AXns‚ kmaq-lnI \n¿∆-l-W-ß-fn¬ ]cn-

tim-[n-°p-tºmƒ Ncn-{X-]-c-Xbpw cmjv{Sob am\-ßfpw CS-I-e-cpw. 

Ime-Øns‚ tNcp-h-I-fn¬\n-∂p-IqSn Dcp-Øn-cn-bp∂ H∂mbn 

hnImcw amdp-∂p-sh∂v kmcw. ""Ncn{Xw Ihn-X-b-√, ]t£ Ncn-{X-an-
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√msX Ihn-X-bn-√'' F∂v HIvtSm-hntbm ]mkv  (]mkv 31) ]d-

™Xv CXp-ambn \ap°v tN¿Øv hmbn-°mw. F∂m¬ CXns‚ 

\n¿≤m-c-W-Øn\v {]Xn-cq-]m-XvI-aI Xe-sØ-°p-dn-®p≈ hni-I-e\w 

Bh-iy-ambn hcp-∂p. Ipsd°qSn hy‡-ambn ]d-™m¬ hnImc 

{]Xn-cq-]-ß-fpsS (Emotional Paradigm) hni-I-e-\w. 

 {`m¥n-s‚bpw A[n-Im-c-Øn-s‚bpw Ncn-{X-sØ-°p-dn-®pfvf 

At\z-j-W-ßƒ kmaq-lnI Ncn-{X-Øns‚ ]cn-t{]-jy-ß-fmbn 

hnh-£n-°p-∂ antj-b¬ ^qt°m-bpsS (Michel Foucault) \nco-

£-W-ßƒ ChnsS {]k-‡-am-Ip-∂p. (^q-t°m) {]Xn-cq-]m-fl-I-X-

bn-ep≈ henb hyXn-bm\w Ime-K-W-\-bn¬ \nco-£n-°p∂ Cu 

coXn Ihn-X-bpsS hnIm-c-sØ-°p-dn-®pff \ne-]m-Sp-Isf km[q-I-cn-

°p-∂p. ]I¿s∂-Sp-°p∂ hnIm-ctam, ]I¿Øn-sh-bv°p∂ hnIm-

ctam, {]hm-l-am-Ip∂ hnIm-ctam adn®v hnIm-c-Øn¬ \n∂p≈ 

tamN-\tam F∂ Xe-Øn¬ CXv N¿® sNøp-∂Xv Ffp-∏-am-sW-

¶nepw {]Xn-cq-]m-fl-I-ambn \n_-‘n® H∂mbn AXns\ Is- -

Øp-∂-Xv. Ihn-X-bn-te-°p≈ I¨Xp-d-°-em-Ipw. Npcp-°-Øn¬ 

hnImcw Ihn-Xsb A\p-`-hn-∏n-°p-Itbm A\p-`hw Ihn-Xsb 

hnIm-c-`-cn-X-am-°p-Itbm A√, adn®v `mj-t]mse AXv \n¿∆-ln-

°-s∏-Sp-I-bm-Wv; `mj-bn¬Xs∂ cq]-s∏-Sp∂ Hcp LS-\-bmbn 

hnIm-csØ {]tXyIw IpØn-\n-d-°msX Xs∂ kq£va-cq-]-ß-

fn¬\n∂v AXv {]Im-i-am-\-am-Ip-∂p. DZm-l-c-W-Øn\v Pm∏-\okv 

ssl°p Ihn-X-bn¬ aq∂m-asØ hcn {]Xy-£-Øn¬ a‰p-≈-h-

bn¬\n∂v hnt—-Z\w t\cn-Sp-∂-Xmbn tXm∂p-tºmgpw hnZq-c-ambn 

Ah BZy-h-cn-I-fpsS XpS¿®tbm ]qc-Wtam hni-I-e-\tam DØ-

ctam Bbn IqSp-X¬ hnhrX-am-Ip-∂p. ssl°p-hn¬ Cu aq∂m-

asØ hcn \£-{Xw-t]mse Pzen-°-W-sa-∂mWv ]d-bp-I. AXm-

bXv, Ihn-X-bn¬ `mj-sb∂ LS-\-bn¬ \n∂p-Xs∂ hnImcw 
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A\p-`-h-th-Zy-am-Ip-∂ Hcp Xew. Ihn-bpsS {]Xn-`m-L-S-\-sb-°p-dn-

®p≈ \nco-£-W-ßfpw Cu Zni-bn-emWv hnh-cn-°-s∏-Sp-∂-Xv.  

 hnIm-csØ CØ-c-Øn¬ hkvXp-Xm-]-c-ambn \n¿Æ-bn-°p-

tºmƒ AXns‚ k∂n-thiw {]tXyIw {i≤n-t°-- -Xm-bp-- v. 

`mjm-L-S\ hkvXp-Xm-]-c-am-Ip-tºmƒ Xs∂ hnImcw hkvXp-\n-

jvTm-]-c-am-Ip-∂p-- v. _mly bmYm¿∞y-ßsf B¥-cn-I-h-XvI-cn-

°p∂ HcpXcw ck-X{¥w Cu LS\m khn-ti-j-X-bm-Ip-∂p. 

AXp-sIm-- mWv Ihn-X-bn¬ hm°p-Iƒ Ah-bpsS \nb-Xm¿∞-ß-

fn¬ \n∂v A\p-`-h-X-e-Øn-te°v kw{I-an-°p-∂p-sh∂v ]d-bp-∂-Xv. 

Imhy-L-S-\-bpsS Cu kq£vaX {Kln-°mØ Fgp-Øp-Im¿ 

Xßƒ A\p-`hw Ah-X-cn-∏n-°p-I-bm-sW∂pw, Xß-fp-tS-Xv am{X-

amb A\p-`-h-am-sW∂pw bmYm¿∞yw ]d-bp-I-bm-sW∂pw addpw 

hnfn-®p-Iq-hp-∂Xv A]-lm-ky-am-Ip-∂Xv Cu Xe-Øn-em-Wv. `mh 

hyRvP-IXzw t\SmØ hkvXp-hy-RvP-IXzw Imhym-fl-I-a-s√∂v 

kmcw. hnIm-chpw bmYm¿∞yhpw CØ-c-Øn¬ \n_-‘n-°-s∏-Sp-

∂-Xv Hcp sshcp-≤y-ambn {]Xy-£-Øn¬ tXm∂m-sa-¶nepw 

bYm¿∞-Øn¬ Ah {]Xn-cq-]m-I-fl-I-ambn \n_-‘n-°-s∏-Sp-I-

hgn Imhym-fl-I-am-Ip-I-bm-Wv. {]Xo-I-ßƒ°pw (Symbols) _nw_-

ßƒ°pw (Image) cq]-I-ßƒ°pw (Metaphor) Ign-bm-ØXv {]Xn-

cq-]--ßƒ°v (Paradigms)  Ign-bp-∂Xv `mj-bpsS B¥-cnI am\-

ß-fn-eq-sS-bm-Wv. (h-≈n-°p-∂w) AXp-sIm-- mWv F√m-h-cp-sSbpw 

hm°p-Ifpw A\p-`-h-ßfpw {]mtbm-KnI {Ia-ambn Xs∂ \nev°p-

tºmƒ Ah Ihn-X-bpsS khn-tij LS-\-bmbn cq]-s∏-Sp-tºmƒ 

A¿∞-ßƒ°-∏p-d-tØ°v A\p-`h {Ia-ambn `hn-°p-∂Xv. 

]I¿Øn-sh® A\p-`-h-a√ Ihn-Xsb∂Xv ]I¿∂p-h® hnIm-c-a√ 

Ihn-X F∂p-]-d-bp-∂-t]mse Xs∂. adn®v A\p-`hw \n¿≤m-cWw 
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sNø-s∏-Sp-I-bm-Wv, ]I¿∂v e`n-°p-I-bm-Wv. At∏mƒ \n_-‘\w 

{]Xn-cq-]m-fl-I-amtb aXn-bmhq F∂v kmcw.                                        

 A`n-\-b-{]-I-c-W-sØ-°p-dn-®p≈ Nn”-hn-⁄m-\ob (Semiotics) 

hni-I-e-\-Øn¬ km[m-cW Pohn-X-Ønse {]h¿Ø-\-ßƒ 

{]mtbm-Kn-I-ambn am{Xw \n¬°p-tºmƒ cwKØv Ah A¿t∞m-

ev]m-Z-\-Øn-\p≈ khn-tij cq]-ß-fmbn ]cn-W-an-°p-∂Xv kqNn-

∏n-°m-dp-- v.
 

(sIm-kzm≥ 67) GXm- v AXn\v kam-\-amb Hcp 

{]{In-b-bm-Wn-Xv. DØ-cm-[p-\n-I-X-bnse {]Xn-\n-[o-I-cW {Ia-ßƒ 

CXp-ambn tN¿∂v t]mIp-∂-h-bmsW∂v ImWpI {]bm-k-a-√. 

_lp-kz-cX Ihn-X-bpsS apJ-ap-{Z-bm-Ip∂ Hcp Xew-Iq-Sn-bmWv 

ChnsS A\m-h-cWw sNø-s∏-Sp-∂-Xv.  

 Ihn-X-bpsS hmb-\-bmWv A\p-`h \n¿≤m-cWw km[y-am-°p-

∂-sX∂v hmZn-°p-tºmƒ CXn\v Ihn-X-bpsS kwKoXw kw_-

‘n® Nne hne-bn-cp-Ø-ep-Iƒ Bh-iy-am-bn hcp-∂p. Hcp-]t£, 

Ihn-X-bpsS \n¿h-N\w t]mse {]iv\-_-≤-amWv Ihn-X-bpsS 

kwKo-Xhpw. kwKo-tXm-]-I-c-W-ß-fpsS klm-b-tØmsS Ah-X-

cn∏n°p∂tXm kwKo-X-Øn¬ Nmen®v Ah-X-cn-∏n-°p-∂tXm A√ 

adn®v, Imhy-L-S-\-bpsS \n¿≤m-c-W-Øn¬ AXv A\p-`-h-th-Zy-am-

Ip-I-bmWv th- -Xv. kwKoX kqN-\tbm kwKo-Xm-fl-I-Xtbm 

A√ adn®v kwKo-X-sa∂ thdn´ LS-\-bn-te°v `mjm LS\ hne-

bn-°p-Ibpw cq]-s∏-Sp∂ cq]-Itam _nw_tam F¥m-bmepw AXv 

A\p-`h thZy-X-bn¬ Cg-tN-cp-I-bp-am-Wv. ""ag-bpsS Zqc-Øm-b-ºI 

F∂ sI.Pn i¶-c-∏n-≈''- (i-¶-c-∏n-≈) bpsS Hcp hmIyw CXn\v 

anI® DZm-l-c-W-am-Wv. ag-bpsS kwKoXw hnZq-c-X-bn¬ t\¿Øv 

tIƒ°p∂  Xmb-º-I-bpsS A\n¿h-N-\o-b-X-bn-te°v hne-bn-°-

s∏-SpI am{X-a√ Db¿∂pw XmWpw tIƒ°p∂ Xmb-º-I-bpsS 

Xmf-s°-´p-Isf ag-bpsS AtX Ah-ÿ-bn-te°v ]I¿s∂-Sp-°pI 
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IqSn-bm-Wv. Imhy-L-S-\-bnse A\p-`-h-th-ZyX CXm-Wv. thZ-\-

bv°nsS Hcp-hn[w IÆ-S-bv°m≥ Ign-bp∂ kzÿ-km-{µX kwKo-

X-a-√msX as‰m∂p-a√  {]Zm\w sNøp-∂-sX∂v h≈-tØm-fns‚ 

(h-≈-tØmƒ)
 

""HSp-hn-sem-cp-hn[w H∂p-I-Æ-S-®-t∏mƒ'' F∂ 

hmIyw tZymXn-∏n-°p-∂p. ‘Will smell as sweet’ F∂ tjIvkv]n-

b¿ hmIy-hpw ChnsS Hm¿°mw.                                          

 Ihn-X-sb-°p-dn-®p≈ At\z-j-W-ßƒ {]Xn-cq-]m-Xv-aI-X-bn¬ 

am{Xw Dcp-hw-sIm-≈p-∂-XmtWm F∂ kwibw Hcp-X-c-Øn¬ 

{]k-‡-am-Wv. AXn\v Ihn-X-bpsS hni-I-e-\-Øn¬\n∂v CXp-

hsc Ah-ew-_n® coXn-Iƒ ]cn-tim-[n-°p-∂-Xv DNn-X-am-bn-cn-°pw. 

¢mknIv IhnX ]I¿∂p \¬In-bXv Z¿i-\-am-bn-cp-s∂-¶n¬ 

Imev]-\n-IX hnIm-c-Øns‚ IpsØm-gp-°m-bn-cp-∂p. B[p-\n-IX 

hnIm-c-Øn¬\n-∂p≈ tamN-\-Øn-\mbn {ian-®-t∏mƒ XpS¿∂p≈ 

IhnX IqSp-X¬ _lp-kz-c-ambn `hn-°p-I-bm-bn-cp-∂p. DØ-cm-[p-

\n-I-X-bn¬ FØp-tºmƒ hnIm-c-sat∂m hkvXp-X-sbt∂m hyh-

tO-Zn-®-dn-bm\mImØ-hn[w {]Xn-cq-]m-fl-I \n_-‘\w {][m-\-am-

bn. F∂m¬ hnIm-c-Øns‚ kmaq-lnI Ncn{Xw ]cn-tim-[n-®m¬ 

AXv F√m-bvt∏mgpw LS-\m-]-c-ambn {]Xn-cq-]m-flI \n_-‘-\-

amWv Ihn-X-bnepw a‰v kmln-Xy-˛-Iem cq]-ß-fnepw \n¿∆-ln-®-

sX∂v ImWmw. Ihn-X-bpsS \n¿≤m-cW khn-ti-jX Du∂¬ 

\¬Ip-∂Xv A\p-`h thZy-X-bpsS A]q¿∆-X-bm-sW∂v hcp-∂Xv 

Cu {Ia-ßsf Nqgv∂-m-sW-∂v {]tXyIw ]d-tb-- -Xn-√. _lp-h-N-

\-amWv ka-Im-enI Ihn-X-bpsS apJ-ap-{Z.  
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