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Science and Engineering Research Board
(Statutory Body Established Through an Act of Parliament : SERB Act 2008)

Department of Science and Technology, Government of India

SCIENCE & ENGINEERING RESEARCH BOARD (SERB)
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Science and Engineering Research Board
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Technology Bhavan, New Mehrauli Road
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Approval Letter

File Number: SUR/2022/001475

Dated: 08-May-2023

Subject: Project titled "A Study of the Survival functions for recurrent and alternating recurrent events with discrete time to event data".

Dear Dr. Moumita Chatterjee,

The project cited above has been recommended by the related  State University Research Excellence (SERB SURE)  to the Science and Engineering
Research Board (SERB) for funding. The following are the items recommended for a period of 3  years. The final budget to be sanctioned would be based on
quotations received, existing norms, funds availability etc.

The committee recommended the following budget

Manpower : -> Project Associate-I - 1
Equipment Details : Rs. 200000
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Travel Cost : As per norms
Contingencies : As per norms
Overhead : As per norms

You need to accept the above budgetary allocation before proceeding further. To accept the budgetary recommendations , you may follow the following steps :

1. Go to www.serbonline.in through your credentials

2. Go to Menu --> Proposal submission --> View submitted proposals

3. Click on the link under Status column "Proposal Approved, Acknowledgment pending from PI"'

You are requested to upload the following documents of the approved budget strictly within one month from the date of this
letter.

1. Upload the lowest quotation for equipment/s (including freight, insurance, customs charges etc., if any).
2. Salary structure for the project staff (including HRA, Medical Benefits, if applicable etc.).
3. A certificate stating that any visit abroad for a period more than eight weeks would be undertaken after due permission from SERB, may also be
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4. RTGS details of the implementing institute to facilitate transfer of the fund as per the template.
5. Any other documents (as detailed bellow specific the programme concerned).

SERB has adopted the Scientific Social Responsibility (SSR)  Policy which mandates SERB Grantees to undertake some SSR activities during their project
period. You are requested to read the SSR guidelines available under SSR menu and choose the activities according to your preference. Please note that
choosing the SSR activities is mandatory for issue of financial sanction subject to submission and acceptance of other necessary documents

Kindly upload the documents related viz., animal ethical clearance certificate, institutional bio safety clearance certificate, etc., matching with exact approved
title of project submitted to SERB.

If the project does not require (viz., animal ethical clearance certificate, institutional bio safety clearance certificate, etc.,) please confirm with a self-certification
saying that it does not involve any animal/human studies or genetic modification in any organisms or bio safety issues.

(Kindly note that during the issue of sanction order or during the implementation of this project, if SERB come across/found
that the project work involves/requires animal/human studies or genetic modification in any organisms or bio safety issues,
RCGM approval/ approval from Biodiversity Management Committee Environmental clearance, the project may be terminated
without any notice.) 
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Please note that release of grant is subject to availability of funds under the scheme. Kindly quote the reference number in all future correspondence. The
project's reference no. SUR/2022/001475 may also be mentioned in all research communications arising from the above project.

Yours sincerely,

(Dr. V Ramesh)

Email: ms_pac_sure@serbonline.in

Dr. Moumita Chatterjee

Mathematics And Statistics 
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The role of independent retailers in sustaining rural society: a
study in rural India
Dev Narayan Sarkara and Kaushik Kundub

aSales, PepsiCo India, Kolkata, India; bDepartment of Management and Business Administration, Aliah
University, Kolkata, India

ABSTRACT
Retailing is the largest non-farm occupation in rural India.
Unorganised retailers provide support for rural socioeconomic life
by disseminating information, ensuring availability of goods/
services, providing credit to villagers, and allowing barter systems
in India. These indicate the embeddedness of unorganised retailers
in India’s rural societies. Store premises in villages are the hubs of
social interactions, yet chain stores are not seen to enable such
benefits for villages. Hypotheses about the importance of rural
retailer independents are developed in light of existing literature.
This article presents findings from a survey constructed to research
independent retailers by collecting a stratified random sample of
villagers in the state of West Bengal, India. Survey responses were
subjected to an exploratory factor analysis (EFA) to determine
latent constructs. Seven identified constructs were confirmed using
confirmatory factor analysis (CFA). Structural equation modelling
(SEM) helped determine the relationships of six antecedent factors
with the resultant factor, namely, the need for preservation, and
the sustainability of rural independents discussed.

KEYWORDS
Management; sustainability;
retailing; rural livelihoods;
economic embeddedness

Introduction

Rural unorganised retailers are an important final link for making goods and services
available to villagers in India (Sarkar & Kundu, 2016), serving as friends, micro-creditors,
and advisors to villagers and are not substitutable by retail chains (Modi, 2010). Rural
unorganised retailers fulfil many social and economic necessities of villagers, serving as
rural community centres and providing respectable self-employment to the shopkeepers
(Berdegué, Reardon, Escobar, & Echeverría, 2000; Peattie & Peattie, 2009). Rural unorga-
nised retailers, henceforth termed “rural independents,” may generally be delimited using
four characteristics: a single individual performs most of the retail functions, they are one-
store operations, tend to be under-capitalised, and the basic business objectives are based
on survival (Davis, Hills, & LaForge, 1985).

Being an agrarian economy predominantly based on monsoon seasons, the income
cycles of rural consumers tend to be seasonal and related to agricultural harvest cycles
(Bhattacharya & Innes, 2013). Most villagers use their available cash to purchase agricul-
tural inputs and paying daily wages to farm labourers. Historically, in between harvest
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Safed Detergent Powder: 
Regional Brand with Rural Focus

INTRODUCTION

It was the evening of January 1, 2013 and Mr. Ramesh 
Lalwani, newly appointed as General Manager, Marketing &  
Strategy, for Safechem Ltd. was peering anxiously at his 
laptop in his office on the third floor of his office at 17 
Crooked Lane in Kolkata, India. An hour ago, he had refused 
to order lunch since his worries had killed his appetite. His 
presentation to the Chief Executive was slated for the very 
next day. He was going to propose an ambitious growth 
plan for Safed detergent that evening to Mr. Vinod Jain, 
Chief Executive and sole proprietor of Safechem Industries. 
Safechem was focused more on rural markets in Eastern India 
at that time and Mr. Lalwani’s plan was to ramp up the dis-
tribution network in the urban centers of East India and pen-
etrate rural markets in other parts of the country. Safed, had 
35% market share in eastern India1, and presence in Bihar, 
Orissa, Assam, Andhra Pradesh and Tamil Nadu. The market 
share of Safechem, in the detergents market, in rural east 
India was 40% and that in urban east India was 30%2. More-
over, organic growth was slowing down, with the existing 
markets yielding a low 8% to 9% growth in 2011–12 owing 
to resurging competition. It seemed imperative to expand to 
new geographies to keep up healthy growths through inor-
ganic expansion.3
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Agri-input Buying Behaviour of Paddy  
Farmers: A Study in the Context of  
the New Normal Due to COVID-19

Ferman Haider Haidery1, Kaushik Kundu2 and  
Dev Narayan Sarkar3 

Abstract
Humanity has witnessed diseases and illnesses since the ancient days. These diseases and illnesses resulted in days of suffering leading 
to disabilities or deaths of many people within communities and are termed as epidemics. As the society progressed, widespread 
trade increased the interactions between human, animals and ecosystems, thereby increasing the occurrence of these epidemics, often 
named as pandemics. Several pandemics have afflicted the world throughout history, be it malaria, tuberculosis, leprosy, influenza, 
smallpox, plagues or HIV/AIDS or the recent incidence of Novel Coronavirus.
  Diseases affect the supply chain of farm produce and agriculture. Consequently, it may impact food security. It is assumed that 
pandemic affects the buying behaviour of farmers and it has the capacity to alter the buying behaviour of paddy farmers in India. In this 
study, an attempt is made to investigate the effect of certain factors on farmers purchase behaviour during pandemic situation among 
rice farmers in Chhattisgarh, India. The studied sample included 120 farmers in Dhamtari, Raipur, India, selected randomly. Narratives 
were collected from the farmers and were analysed using qualitative data analysis software. From the qualitative data analysis, the 
implication for marketers is that itinerant trainers should be sent to villages to train the farmers, especially the bigger farmers (who 
have secondary influence), on the new technologies in agricultural inputs. The farmers also influence each other, and some amount of 
training coverage may eventually reach all farmers. The local dealers and the village headmen should also be influenced. An attempt 
should be made to marry the new technologies with the traditional methods, as much as possible.

Key Words
Pandemic, Agriculture, COVID-19, Global Food Security, Paddy, Purchase Behaviour, Qualitative Data Analysis
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Introduction

Food security is becoming a more pressing worldwide 
concern (Mok et al., 2020). Rapid urbanization and 
industrialization, for example, have put a demand on scarce 
resources like land and water (Mok et al., 2020). According 
to new research (Boliko, 2019), the number of hungry 
individuals on the planet is increasing. High exposure and 
vulnerability to climatic extremes, conflicts and economic 
downturn are the three primary causes of food insecurity 
(Boliko, 2019). Drought is wreaking havoc on world 
agriculture, causing food security issues in many nations, 
particularly in the poor world (Kogan et al., 2019). In all, 
two billion people are projected to be food insecure (they 
do not have regular access to safe, nutritious and adequate 

food)—either because they are hungry or impacted by 
moderate levels of food insecurity (Egal, 2019). It follows 
that the world had been reeling from food insecurity 
irrespective of the new normal situation brought on by the 
COVID-19 pandemic.

The COVID-19 pandemic has brought in new norms 
like social distancing, online purchases, etc., which is 
named, ‘the new normal’ (Vieira de Jesus et al., 2020).

Pandemic-led challenges may lead to aggravation in 
food insecurity (Laborde et al., 2020). Such food insecurity 
may lead to penury and destituteness. If policy supports are 
not forthcoming, food insecurity may lead to a brake in the 
development journey of any region. With the widespread 
effect of the pandemic, the world itself may dial back a few 

http://crossmark.crossref.org/dialog/?doi=10.1177%2F09722629211056759&domain=pdf&date_stamp=2021-12-01
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INTRODUCTION
In complex societies, where societal factors have an 

intense effect on cognition regarding an individual’s 
healthcare status, perception of well-being and treatment 
needs, multiple modalities of healthcare delivery coexist. 
This has been termed medical pluralism, which includes the 
essence of both conventional and traditional or alternative 

medicines.1 They are often used concurrently in an integrative 
manner or alternatively at different times or with different 
disease conditions. Conventional medicine, popularly called 
allopathy, uses the basic principles of physics, chemistry and 
biology and uses drugs made of chemical ingredients, 
radiation and surgery. On the other hand, complementary 
and alternative medicine (CAM) comprises a varied group of 
medical treatment modalities, such as Ayurveda, homeopathy, 
chiropractic, reiki, acupuncture, etc, each based on different 
treatment principles. There is extensive debate around the 
definition of CAM, and it is changing over time. Caspi, et al2 
defined it as “a variable set of diagnostic and therapeutic 
modalities that are considered to be non-conventional.” It 
has also been defined as “any health improving technique 
outside of the mainstream of conventional medicine.”3 

Siti, et al divides CAM into mind-body medicine, 
biological-based therapies, manipulative and body-based 
systems and energy medicine, and whole system approaches 

ABSTRACT
Purpose • Plurality of treatment choice is often observed, 
as in many instances people choose to use both 
conventional and complementary and alternative medicine 
(CAM). The existing models of healthcare utilization or 
healthcare behavior do not specifically address this 
medical pluralism. Hence, to understand an individual’s 
pluralistic choice of treatment, major studies describing 
this have been systematically reviewed in this study in 
order to extract the principal factors driving such choice. 
Also, applicability of current healthcare models is 
qualitatively analyzed in order to identify whether they 
properly explain the factors driving such pluralistic 
choices. 
Methodology • A systemic literature review was performed 
of 20 studies including 6 National Surveys. The major 
variables included were prevalence of integrative medicine 
in the last 12 months, nature of pluralism, major factors 
driving plurality of choice and the underlying model 
describing such choices. 

Results • Mean usage of plurality was 44.48% (95% CI, 
44.12-44.84%). The major drivers of plurality were 
enabling (access) and cognitive factors, followed by post-
decision dissonance, philosophical congruence and social 
factors. The studies followed several established conceptual 
models with almost equal distribution. These major factors 
and the underlying treatment models were significantly 
dependent upon each other (Fisher’s exact test; P = .025), 
but the cognitive and personality factors were found to be 
significantly exclusive (t = 2.39; P = .017).
Conclusion • Medical pluralism incorporates a multitude 
of decision factors, which are separately related to different 
healthcare-decision models. Among them, personality 
trait was observed to be an important but neglected 
component of existing models. From the existing studies, 
no single pluralism-driven integral model could be 
established, satisfying all the important conditions of 
pluralistic choice. (Altern Ther Health Med. 2022;28(7):178-
183).
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REGIONAL DISPARITIES IN THE LEVELS OF
DEVELOPMENT IN WEST BENGAL:

An Inter District Analysis

MD. MUSTAQUIM* AND ASIF**

ABSTRACT

The present research paper is an attempt to analyse the spatial patterns of regional
disparities by different categories, and variations in the levels of overall development
among the districts of the state of West Bengal. The entire study is based on secondary
sources of data, obtained from Census of India and other statistical records at district
level. Some standard statistical techniques are used in the present study. The district has
been taken as a smallest unit of the study. The findings of the analysis reflect that the
districts with high grade of overall development are scattered over the state, and the
areas of low level of overall development are generally depicted in the north Bengal
plain region of the study area. It is generally observed that the level of overall development
varies considerably across the districts of the state and such disparities are caused by a
sort of social and economic factors such as, literacy rate, educational facilities, health
care facilities, levels of urbanization, agricultural development, industrial development
and other infrastructural facilities etc. The districts in West Bengal are marked with
wide disparity in overall development.
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ABSTRACT 
 

Handloom is an ancient cottage industry. India is well known for cottage industries. it plays a very 
important role in Indian’s economy after agriculture. West Bengal is also rich in tradition of 
handloom weaving. It is a part of its cultural heritage. The textile products of Bengal are 
worldwide famous. Handloom weaving is a heredity occupation and the weaving cannot be done 
by a single man, it requires collective work. Basically three objectives are taken for this study and 
snowball technique use for selecting the data. Here we have taken 60 respondent of the study area. 
The present study tries to find out the present situations of the handloom cottage industry in the 
study area. The entire study is based on primary sources of data which have been collected from 
the respondent through a survey schedule sample selection is based on snowball sampling 
technique and total 60 households(respondents) are selected to quantify the present condition of 
handloom industry in the study area. This village is locally known as “Krikor Para”. This area is 
very famous for towel manufacturing. In recent time people are shifted their occupation, where in 
past peoples of every age and sex are working in handloom but now maximum young male 
population are shifted from this and they go outside for earn more. Lack of government support, 
lack of education and training they abolish day by day. 
 
Keywords: Handloom, Cottage Industry, Tradition, Krikor Para, Textile. 
 

INTRODUCTION: 

Handloom industry in India is an ancient cottage industry. The term ‘cottage industry’ is used when products are 
manufactured on a small scale. India is well known for its large number of traditional cottage industries (Joy 
and Kani, 2013). Handlooms are an important craft product and comprise the largest cottage industry of the 
country (Emmaniel, 2012). The handloom sector plays a very important role in Indian’s economy after 
agriculture handloom sector absorbing a greater number of manpower(Phukan, 2012). As per the Handloom 
Census Report, 2009-10 conducted by the National Council of Applied Economic Research (NCEAR), In India, 
there are 43.31 lakh handloom workers in the country, out of which 36.33 lakh workers (84%) stay in rural 
areas and 6.98(16%) lakh workers stay in urban areas. Most of the adult workers are female (77%) and the 
number of male workers (23%) is comparatively smaller. As opposed to female workers belonging to rural areas, 
a relatively higher proportion of male handloom workers are located in urban areas (Dutta, 2015). Handloom 
Industry is the largest cottage industry of the state providing employment opportunities to a large number of 
people only next to agriculture (Govt. of West Bengal Directorate of Textiles). In West Bengal, there are 
3,07,829 handlooms as per census conducted by the Ministry of Textiles, Govt. of India in 2009-10 giving 
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Genomic Marks Associated with Chromatin Compartments in
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Received: 24 September 2021

Accepted: 22 October 2021

Published: 27 October 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Centre of New Technologies, University of Warsaw, Banacha 2c, 02-097 Warsaw, Poland;
t.szczepinska@cezamat.eu (T.S.); afmollah@aliah.ac.in (A.F.M.)

2 CEZAMAT, Warsaw University of Technology, Poleczki 19, 02-822 Warsaw, Poland
3 Department of Computer Science and Engineering, Aliah University, Kolkata 700160, India
4 Faculty of Mathematics and Information Science, Warsaw University of Technology, Koszykowa 75,

00-662 Warsaw, Poland
* Correspondence: d.plewczynski@cent.uw.edu.pl; Tel.: +48-22-554-3654; Fax: +48-22-554-0801

Abstract: The nature of genome organization into two basic structural compartments is as yet
undiscovered. However, it has been indicated to be a mechanism of gene expression regulation.
Using the classification approach, we ranked genomic marks that hint at compartmentalization. We
considered a broad range of marks, including GC content, histone modifications, DNA binding
proteins, open chromatin, transcription and genome regulatory segmentation in GM12878 cells.
Genomic marks were defined over CTCF or RNAPII loops, which are basic elements of genome 3D
structure, and over 100 kb genomic windows. Experiments were carried out to empirically assess
the whole set of features, as well as the individual features in classification of loops/windows, into
compartment A or B. Using Monte Carlo Feature Selection and Analysis of Variance, we constructed
a ranking of feature importance for classification. The best simple indicator of compartmentalization
is DNase-seq open chromatin measurement for CTCF loops, H3K4me1 for RNAPII loops and
H3K79me2 for genomic windows. Among DNA binding proteins, this is RUNX3 transcription factor
for loops and RNAPII for genomic windows. Chromatin state prediction methods that indicate active
elements like promoters, enhancers or heterochromatin enhance the prediction of loop segregation
into compartments. However, H3K9me3, H4K20me1, H3K27me3 histone modifications and GC
content poorly indicate compartments.

Keywords: 3D genome structure; chromatin compartments; epigenetic modifications; open chro-
matin; H3K4me1; H3K79me2; H3K9me3; H4K20me1; H3K27me3; GC content

1. Introduction

The genetic information of eukaryotes is stored in a cell nucleus in the form of a nucle-
oprotein complex of DNA and histones, known as chromatin. A basic aspect of chromatin
structure is that each chromosome occupies a discrete volume, forming a “chromosome
territory” [1]. Proximity-based ligation techniques coupled with massively parallel se-
quencing (Hi-C) have provided evidence for topologically associating domains (TADs). A
TAD is defined as a region of a chromosome that shares many interactions within it, but
significantly fewer interactions with the adjacent and other more distal TADs [2,3]. The
concept of TADs that are of a size ~ 1 Mbp is in concordance with microscopic evidence [4].
The Hi-C map of the human genome at a higher, kilo-base resolution reveals the inner struc-
ture of TADs [5]. The observed domains ranged in size from 40 kb to 3 Mb (median size
185 kb). Many of them are loops mediated by CCCTC-binding factor (CTCF). In different
experiments on the same cell line (GM12878), chromatin interaction analysis by paired-end
tag sequencing (ChIA-PET) strategy allowed the comprehensive mapping of higher-order
chromosome folding and specific chromatin interactions mediated by CCCTC-binding
factor (CTCF) and RNA polymerase II (RNAPII) [6]. CTCF-mediated chromatin contact
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Abstract
Reliable hand gesture recognition is extremely relevant for automatic interpretation of sign
languages used by people with hearing and speech disabilities. In this work, we present
(i) new benchmark datasets of depth-sensor based, multi-oriented, isolated and static hand
gestures of numerals and alphabets following the conventions of American Sign Language
(ASL), (ii) an effective strategy for segmentation of hand region from depth data and
appropriate preprocessing for feature extraction, and (iii) an effective statistical-geometrical
feature set for recognition of multi-oriented hand gestures. Besides setting benchmark
performances on the developed datasets, viz. 97.67%, 96.53% and 96.86% on numerals,
alphabets and alpha-numerals respectively, the proposed pipeline is also implemented on
two related public datasets and is found superior to state-of-the-art methods reported so far.

Keywords Benchmark datasets · Discrete curve · Hand gesture recognition · Microsoft
kinect sensor · Polygonal simplification · Sign language · Statistical geometrical features

1 Introduction

In the field of contactless human-computer interaction (HCI), hand gesture recognition has
a wide variety of applications. A major area of application is sign language recognition for
hearing and speech impaired persons. In the past, many hand gesture recognition algorithms
have been proposed. In early works, hand detection mostly relied on vision-based features
that are sensitive to variations of skin colors and lighting. A comprehensive review of hand
gesture recognition is presented by Mitra et al. [19]. Skin color based model as that of [39]
and hand shape based model like that of [38] have also been proposed. For segmenting
the region of interest, i.e., the hand portion of an acquired image, some techniques require
wearing of an electronic glove as reported by [4]. However, this device is costly and incon-
venient for domestic applications. Some other methods apply optical markers e.g. [11] in
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a b s t r a c t

The 2 m-long human DNA is tightly intertwined into the cell nucleus of the size of 10 lm. The DNA pack-
ing is explained by folding of chromatin fiber. This folding leads to the formation of such hierarchical
structures as: chromosomal territories, compartments; densely-packed genomic regions known as
Topologically Associating Domains (TADs), or Chromatin Contact Domains (CCDs), and loops. We propose
models of dynamical human genome folding into hierarchical components in human lymphoblastoid,
stem cell, and fibroblast cell lines. Our models are based on explosive percolation theory. The chromo-
somes are modeled as graphs where CTCF chromatin loops are represented as edges. The folding trajec-
tory is simulated by gradually introducing loops to the graph following various edge addition strategies
that are based on topological network properties, chromatin loop frequencies, compartmentalization, or
epigenomic features. Finally, we propose the genome folding model - a biophysical pseudo-time process
guided by a single scalar order parameter. The parameter is calculated by Linear Discriminant Analysis of
chromatin features. We also include dynamics of loop formation by using Loop Extrusion Model (LEM)
while adding them to the system. The chromatin phase separation, where fiber folds in 3D space into
topological domains and compartments, is observed when the critical number of contacts is reached.
We also observe that at least 80% of the loops are needed for chromatin fiber to condense in 3D space,
and this is constant through various cell lines. Overall, our in-silico model integrates the high-
throughput 3D genome interaction experimental data with the novel theoretical concept of phase sepa-
ration, which allows us to model event-based time dynamics of chromatin loop formation and folding
trajectories.

� 2022 The Authors. Published by Elsevier B.V. on behalf of Research Network of Computational and
Structural Biotechnology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The human genome, during interphase, is hierarchically packed
in the nucleus with structures at different scales, organizing DNA
into functional components [46,27,49,39] (Fig. 1A). Chromatin at
the highest scale is separated into two major compartments: com-
partment A, where the chromatin has a wider spacing between the
nucleosomes and is more transcriptionally active, enriched by his-

tone modifications, such as H3K4me3, H3K27ac, H4K16ac; and
compartment B, where the fiber is more tightly packed and tran-
scription is limited [33,40,28]. Microscopy studies show that the
compartments are generally spatially separated in the cell nucleus
[42]. The next scale in the hierarchy is the existence of the chromo-
somes, which occupy distinct territories in the nucleus of the cell
[12,35] and only partially overlap [3]. The chromatin is further
divided into domains with a relatively large number of internal
contacts, called Topologically Associating Domains (TADs)
[38,11,8] Chromatin Contact Domains (CCDs) [46]. These contacts
include chromatin loops mediated by factors like CCCT-binding
factor (CTCF) and cohesin, or enhancer-promoter contacts

https://doi.org/10.1016/j.csbj.2022.06.063
2001-0370/� 2022 The Authors. Published by Elsevier B.V. on behalf of Research Network of Computational and Structural Biotechnology.
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Unveiling the Molecular Mechanism of Trastuzumab Resistance
in SKBR3 and BT474 Cell Lines for HER2 Positive Breast Cancer
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Abstract: HER2-positive breast cancer is one of the most prevalent forms of cancer among women
worldwide. Generally, the molecular characteristics of this breast cancer include activation of human
epidermal growth factor receptor-2 (HER2) and hormone receptor activation. HER2-positive is
associated with a higher death rate, which led to the development of a monoclonal antibody called
trastuzumab, specifically targeting HER2. The success rate of HER2-positive breast cancer treatment
has been increased; however, drug resistance remains a challenge. This fact motivated us to explore
the underlying molecular mechanisms of trastuzumab resistance. For this purpose, a two-fold
approach was taken by considering well-known breast cancer cell lines SKBR3 and BT474. In the
first fold, trastuzumab treatment doses were optimized separately for both cell lines. This was done
based on the proliferation rate of cells in response to a wide variety of medication dosages. Thereafter,
each cell line was cultivated with a steady dosage of herceptin for several months. During this period,
six time points were selected for further in vitro analysis, ranging from the untreated cell line at the
beginning to a fully resistant cell line at the end of the experiment. In the second fold, nucleic acids
were extracted for further high throughput-based microarray experiments of gene and microRNA
expression. Such expression data were further analyzed in order to infer the molecular mechanisms
involved in the underlying development of trastuzumab resistance. In the list of differentially
expressed genes and miRNAs, multiple genes (e.g., BIRC5, E2F1, TFRC, and USP1) and miRNAs
(e.g., hsa miR 574 3p, hsa miR 4530, and hsa miR 197 3p) responsible for trastuzumab resistance were
found. Downstream analysis showed that TFRC, E2F1, and USP1 were also targeted by hsa-miR-8485.
Moreover, it indicated that miR-4701-5p was highly expressed as compared to TFRC in the SKBR3 cell
line. These results unveil key genes and miRNAs as molecular regulators for trastuzumab resistance.

Keywords: microRNA; microarray; HER2; breast cancer; drug resistance
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ABSTRACT
In the last few years, the smart city concept resulted in the develop-
ment and deployment of platforms for providing innovative services
to improve sustainability and the living standards. These platforms
integrate data collected from devices and citizen-generated data
and thereafter employ big data analytics to create insights from the
data. These platform enable the creation of context-aware Intelli-
gent traffic management systems (ITMS), however the involvement
of various actors at different stages hampers development. In this
paper, we propose a framework to support sustainable traffic man-
agement system for providing better commute, safety and secu-
rity during travel based on real-time information. The framework
should help to integrate the activities performed by the various
actors. The main key elements of this framework are Datasets, Traf-
fic Management Analytics, Actors and Actions which are taken by
these users. The framework helps to create an overall overview
of the activities needed. In this way it can be used to improve the
quality of the traffic flow, increase efficient use of resources, smooth
and safe commute of the citizens.

CCS CONCEPTS
• Networks → Network services; Cloud computing; • Com-
puter systems organization→ Embedded and cyber-physical sys-
tems; Sensors and actuators;

KEYWORDS
Intelligent trafficmanagement system; congestion; big data; context-
aware computing; smart transportation; smart mobility; smart city
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1 INTRODUCTION
The increasing level of urbanization and growth in size and num-
ber of cities in different parts of the world has resulted in both
challenges and opportunities. Due to this huge growth and rein by
technology, traditional approaches to city management and main-
taining urban life style can be improved. Following this trend, many
governments at different levels - regional, national, international,
have initiated programs on digital and smart cities [2]. The ini-
tiatives contribute to national and international health, economy,
infrastructure, resources and transportation to provide high quality
of comfort to their citizens. Smart city has become one of the most
promising, prominent and challenging application in the area of
WSN, IoT and Big data analytics, but has been criticized for not
being able to hold if promises [4].

Among various application areas of smart cities, intelligent traffic
management system has significant impact on day to day life of the
citizen. The limitation of the existing transportation infrastructure
led to the severe traffic congestion and in turn increasing travel
times. Smart transportation services are necessary even in cases
with no traffic congestion [3]. Yet, data can be used to improve
the utilization of transportation infrastructure without having to
change the infrastructure. In [1] and [8], it can be seen, for an
example, that the Rio de Janeiro draws together real-time data
streams from thirty agencies and try to manage a large, complex
city. The dashboards are used by the city managers and analyst to
monitor the system or the city how it works as a whole.

However, most other large cities in the world are still suffering
from traffic congestion, delay in response time to incidents, loss
of time and money for being simply stuck in traffic. In addition,
one of the most critical consequences of traffic congestion impact
the operation of emergency services, such as medical, fire, rescue
operations and police services etc. These services demand efficient
and timely response of emergency vehicles. Further, in parallel to
the growth of population existing road sizes are not expanded in
the same proportion. As a result, vehicle crashes are more often
happened in the narrow, congested roads as the drivers or the
travellers want to go fast to avoid congestion on road. In turn, it
affects the social aspects of the city life. Finally, due to the modern
city life-style demands shorten commuter journey, reliable and
accurate traffic prediction, early detection of bottlenecks on road,
parking management etc.

The existing traffic management systems do not provide suffi-
cient and accurate road information regarding traffic to control and
timely monitoring andmanagement of the traffic system. They have
not situational awareness, although much data are available. There-
fore, it is necessary to ensure that data can be collected and used
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Introduction

Urban transport is a medium through which people, goods, and

services are transported from one part of the city to another and

keeps the urban life dynamics. A proper urban transport should

facilitate a reliable, safe, time-bound, environment and pocket-

friendly and comfortable journey. Any million plus city should

plan for a good efficient public mass transit system (Report of

Ministry of Urban Development, 2006). In the field of urban

mass transportation of Kolkata, the first organized effort was

made by the tramways during the late 19 century (Halder,

2008). Trams are cheap, pollution-free and one of the safest

mode of transport. Being run on electricity but an accident rate is

almost negligible. It stands out as one of the most efficient

modes of mass transport in the present world. But in many cases

today, it causes the emission of other motor vehicles more than

they normally do by creating obstacles against the smooth

running of motor vehicles. According to the Centre for Science

and Environment (CSE), the quantity of all three major air

pollutants namely, CO, hydrocarbons, and nitrogen oxides,

drastically increase due to the reduction of motor vehicle speeds.

Although it is very safe and disciplined as it moves along its

track. Moreover, as a cheap, comfortable, luxury and overall

peaceful journey, the tram is the most dependable one. Its speed

is reduced furthermore from the expected one due to many

interventions in front of it.

The study is based on the analytical probe of secondary data

collected from various officials such as Works Manager-

Nonapukur, Chief Engineer (Overhead & Cable), Chief

Accounts Officer, Law Claims Officer and others of West

Bengal Transport Corporation (WBTC), the amalgamation of

th
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Abstract

___________________________________________________________

Transportation is one of the foremost catalysts of the urban economy as it gives the necessary pace to it

by means of connection between and among the places. The basic transport modes that serve commuters

and other people to move in and around the urban area are Bus, Cabs, Trains, Metrorail, Ferry, and

Trams. Among them, the tram is the only non-polluting as well as a sustainable mode of mass transport.

In India, Kolkata is the only city where the Tram is till now operating. The cab is very expensive,

unfriendly for mass transit of passengers and also polluting one. Buses carry less number of passengers

compared to trams and exert a huge black fume in some cases. And Metro rail on the other hand,

although apparently seems to be non-polluting but it exerts substantial pollution effect by means of its

tremendous sharp sound which is so harmful and involves a huge costing for constructed operation and

management. In this respect, tramcars stand out in comparison to other vehicular modes within the

transportation system of Kolkata for its uniqueness. However, Kolkata is the only city where this service

is still running with remarkable transformation in terms of its decreasing coverage area, passenger

turnover, earning and basic infrastructure over the years. In the case of developed countries, the

Tramways case is different. The present paper attempts to trace the underlying scenario of spatio-

temporal dimensions of tramways of Kolkata and identify the management and technical gaps to be

redressed. To comprehend the overall present picture, tramcars professing passengers, operators,

maintenance workers, management personnels are interviewed, and historical perspective is also

added, to collect data from the reliable sources.

© 2019 ISSS. All Rights Reserved
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Calcutta Tramways Company and other state-owned transport

corporations, head office and depots as well as termini under it.

Besides, data have been also collected from Kolkata

Metropolitan Development Authority (KMDA) and Bureau of

Applied Economics and Statistics, W.B. In addition to that

primary data has been collected through administering survey

schedule among of the employees of trams in WBTC at the

depots and termini and also of the passengers, commuters, and

pedestrians in the areas served by trams.

The selected area for study is the Kolkata Municipal

Corporation (KMC) extended from 22 30N to 22 37N and

88 18E to 88 23E. It comprises 142 wards clustered in 15

boroughs with an area of 187.33 km and a total road space of

only 6 percent of the total built-up area. It has a population of

4.58 million (Census of India, 2011) and a passenger load of

18.70 million on an average weekday (KMDA, 2011).

have served

Kolkata has remained the Capital of the British Indian

Empire for 137 years. Trade and commerce flourished and a fast

mode of transport was, therefore, necessary to make trade

commercially more viable. This was well understood by Mr.

Parish Alfred of London and Mr. Chauter of Liverpool. With the

co-operation of Kolkata Municipal Corporation, they

incorporated the Calcutta Tramways Company Limited (CTC)

in 1880. The same year on 10 November tramways was

introduced in Kolkata with horse-drawn coaches. The main idea

behind the inception of tramcars was to carry goods arriving

from villages at Sealdah for transport to different parts of India

through Railways. The merchandise had to be unloaded at

Armenian Ghat and then carried on boats or bullock carts to

Howrah Station. India holds the pride of being one of the few

countries of the world to run tramcars. In the past trams ran in the

cities of Kolkata, Delhi, Mumbai, Chennai, Nasik, and Kanpur.

But Delhi, Mumbai, Chennai, Nasik, and Kanpur have

terminated their tram service during the early and mid-twentieth

century. Opening and closing years of these tramways are shown

in Table - 1.

Presently WBTC holds around 220 operational fleets, out of

which 50 to 60 trams on an average are put on the road which

plies through the heart of the city covering track length of about

40 km operating from 6 depots and 7 termini out of which very

few are presently in operation. The Fig.-2 shows that the tram

network of Kolkata has gone through a modification to a

considerable extent since its inception. The tram service in

Kolkata was first incepted in 1873 from Sealdah to Armenian

Ghat which was subsequently closed in that year. Most of the

lines have been incorporated in the British Raj Period. The post-

independence period extension of tramlines was very little.

Unfortunately, this period witnessed a havoc closure in the

frequency of tram services. Recently an opinion trend in

administrative level is often heard that tram causes congestion in

Kolkata and as a result of it, a lion's share of tram routes have

been subsequently closed which are shown in the map with their

year of closure. But such a trend of opinion is nothing but the

result of apparently wrong perception and lack of appropriate

awareness and conception about eco-friendly and cheap mass

transportation.

Table- 2 shows that the overall passenger carriage is varying

with routes. The thing of utmost significance is that the number

of passenger carriage is substantially high in the segregated

track, i.e. Esplanade to Khidderpore part due to its hassle-free

motion. On the other hand, the passenger carriage is

comparatively low in the part of Howrah Bridge and Rajabazar

section due to excessive traffic pressure and common sharing of

the road with other mass transport modes. In all the total

passenger share of the tram is comparatively low due to the

absence of timely availability and hindrances.

As far as closure of tramways is concerned it has been seen that

the introduction of new lines and closure of the existing lines

have gone side by side. The first closure occurred in 1971 when

Howrah to Bandhaghat and Shibpur line was closed. In 1973,

Burrabazar to Nimtala line was closed. In the year 1980, several

lines were closed.Among them, Esplanade to Jatin Das Park (for

Metro Rail project) and Mirzapur crossing to Bowbazar are

notable. In 1982, Sealdah to Lebutala line was closed. In 1995,

Strand Road to High Court line was closed. In 2004, Gariahat

depot to its crossing line was closed for the construction of

Gariahat Overpass. In 2006, Mominpur to Behala line was

closed. Similarly, in 2009, Shyambazar to Galiff Street line was

closed. In 2011, Joka to Behala Line was closed due to the

construction of the Metro rail project. Lastly in 2016-18, Park

Circus lines, Sealdah- Moulali lines, etc have also been

terminated. Belgachia portion is although under maintenance,

but most of the officials have opined that there is hardly any

possibility of reopening of this line. As a result, there is a

considerable decrease in the number of tramcars too (Fig- 3).

A means a garage or sheds for the trams where ox-

bow fashioned or linear fashioned lines are present to change the

direction of tram after it finished the journey at that place and

they are kept after the diurnal tram service is over. In case of

Calcutta Tramways, the code name is imprinted in front of the

tramcar of the respective depot it belongs to. For example, BL is

the code form of Belgachia depot and this code is written on each

tram of this depot.

A means an in-transit place where ox-bow

fashioned or linear fashioned lines are present to change the

direction of tram after it finished the journey at that place. From

the figure (Fig 4), it may be said that the concentration of the

tram depots and termini follow the differential importance of

urban space in Kolkata i.e. the higher commercial and nodal

value in respect to commutation lies more in Central Kolkata.

Besides, in reference to table-2, it is important to note that, in

spite of the existence of the said depots and terminus, BBD Bag,

Belgachia, Kalighat and Galiff Street are presently not in

function. The officials have given a number of reasons in

support of it. But the matter of utmost concern is that, in all the

previous experiences, it has been observed that the once closed

The StudyArea

° °

° °

Phases of Origin

Profile of Tramcars and Networks

Depot and Terminus

' '

' '

2

th

Tram Depot

Tram Terminus

Trams the city of joy as one of the major modes of

transports since its inception in 1880. Since the time trams made

its maiden journey from Sealdah to Armenian Ghat, it has gone

through vast modernizations and still rolls down the tracks of

Kolkata.
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service of tram route has never been restarted in Kolkata. If this

trend continues, these depots and termini are on the verge of

extinction.

only staff

present in the tramcar is the Driver and the Conductor

of a

Trams, in the years of its inception served a huge population.

However, the daily passenger volume has been decreasing over

the years from 2803 lakhs in 1975-76 and 2246 lakhs in 1984-85

to a mere 70 lakh passengers at present, which is still a very

significant number in comparison to the total passenger volume

of the city. Daily passengers may constitute an average of about

a hundred in each route, though they vary significantly on

holidays. These people board trams for purposes like a journey

to work, regular shopping trips, etc. Among the surveyed

passengers most of them were non-regular passengers who

travel in tram either once a week or hardly. However, the survey

shows that females between the age-group of 30-60 years and

males between the age-group of more than 60 years usually

travel daily. Passengers record a maximum of male passengers

between the age-group of 30 to 60 years (Fig- 5).

People choose tram as a mode of travel usually because of the

smooth and comfortable journey it provides through the busy

streets of the city. Kolkata displays an uncontrolled mix of

incompatible forms of traffic in its streets, resulting in

overtaking, congestion and therefore frequent accidents. A tram

follows a fixed track and is not responsible for overtaking and

the vices thus caused, instead ensures a safe journey. It is seen

that people over 60 years on board a tram particularly because of

its smooth and disciplined journey through the tracks. The other

factors which lead to the choice of tramcars as a mode of

transport are its negligible accident rates, its low fare structure,

and its less crowded bogies. The fact that it is eco-friendly, does

not usually guide a person's choice of mode though the survey

showed that there were quite a few exceptions i.e. mainly aged

people and school going and returning students and guardians

(Fig- 6).

From the diagram aside (Fig- 7), a clear picture is presented here

about the economic condition of Calcutta Tramways. It is shown

here that the expenditure is rising continuously throughout the

time whereas the income is quite disappointing. There is no

significant increase in the income of the tramways.As a result of

this incident the all over service is degrading day by day and

proper care is lacking in its operation.

From the diagram (Fig- 8), it is observed that among the mass

transport modes of roadways i.e. Bus, Minibus and Trams, Bus

and Minibus are far behind the Tram with respect to passenger

carrying capacity while compared with fuel consumption. When

a bus and Minibus carries 80 and 50 passengers on average

optimality, a double coach tram can carry nearly 200 passengers

in an optimum average condition in a more or less same fuel

consumption rate. A bus/Minibus costs Rs.15-16 /km whereas a

tram costs Rs. 12-13/km. Moreover, there is a huge oil crisis in

present-day whereas the electricity is self-producing and the

fuel i.e. current used by tram is non-polluting.

a) A detailed study should be undertaken to examine the

feasibility of replacing the present tram system by LRTS

(Light Rail Transit System) on some selected corridors to

act as an intermediate mode of mass transit. Some of the

prospective routes may be- along B.T. Road from

Shyambazar to Dunlop Bridge, along E.M. (Eastern

Metropolitan) Bypass, along Belgharia Expressway, along

Foreshore Road in Howrah, along Diamond Harbour Road

to Joka, along VIPRoad (Kazi Nazrul IslamAvenue), etc.

b) As an attempt to recover the loss, some tramcars should be

prepared for heavy goods carriage form the city fringe to

city core and provision for separate tracks for their

movement. Such track may be provided in the bypass routes

where public traffic is less. If this proposal can be properly

implemented, then the congestion due to huge sized lorries

can be minimized in many areas which are notoriously

known for jam.

c) Modernization and automation of the depots, termini, and

workshops should be done and technological measures

should be taken to reduce the noise of tramcars and make a

smooth and less jerking movement. Some of the modern

facilities should be incorporated in the coaches i.e. A.C.,

Wi-Fi facility only in the coaches, music system, GPS for

live tracking, stop announcement, etc. They can attract

passengers.

d) A proper route-wise time schedule must be prepared to keep

in mind the peak and lean time of passenger's demand. In

this regard, it may be incorporated with those smartphone

apps which the passengers use to locate their transport

modes. Above all, the punctual execution of the time table is

very necessary in this regard.

e) Wherever possible segregated tract should be introduced to

facilitate faster movement as well as let other vehicles move

smoothly.

The matter of utmost astonishment is that while the developing

countries like Germany, Czech Republic, Switzerland, U.K., etc

are trying to enriching their tram service and making it as a

highly dependable mode of commutation, India, more

specifically Kolkata, in spite of having basic infrastructural

settings, are impoverishing this medium day by day. To improve

urbanization and to save the pride of tramways of Kolkata, tram

development oriented schemes, integrating and coordinating

Current Situation

Recommendations

Conclusion

Drivers and Conductors: The Running Staffs

Commuters' Profile

Calcutta tramways have huge manpower which is basically

constituted with the drivers and conductors of the tram. They are

the most important persons to make a tram trip proper. Besides,

in each depot and termini, there are some maintenance staff and

one or two starters. But when a tram is on road, the

. In WBTC

trams, each car has two conductors in case of a 2-coach tram and

one conductor in case of a single one. There is one driver in each

tram. They are appointed either as a nominee or by direct

recruitment. Presently, as of 2017, they are total 750 in number

which shows an exact ratio of 2 conductors and 1 driver for a

double coach tram. Their pay scale is the same as clerk of

Writers'. But since 1992, there was no permanent recruitment for

the operation of trams.
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policies and interventions should be vigorously adopted.

However though it has lost much of its hype, sheer, and luxury,

and drastically reduced in number in the era of luxurious cars

and bikes, tramways system in Kolkata would probably take yet

another decade to fade away. It has still managed to brave the

odds and thrives in the roads of Kolkata with its same old

promise of a safe, comfortable and smooth journey as during its

glorious days along with eco-friendliness and sustainability

fulfillment. What is lacking, however, is the care once Kolkata

had for its most convenient and the cheapest mode of

commuting in the city. There is a need for rethinking.

Reorientation of the undertaking, efficiency in management,

rationalization of routes and modernization of the system would

help the tramways to provide valuable service to the city.
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Fig. :2 Growth and decay of Tramway Network in KolkataFig. :3 Trend of Tram Service during the Post-Independence period

Fig. 1: Network of Tramways in Kolkata (2018)
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Table-1: Year of Opening and Closings of selected Tram Systems in India

City Opening Year Closing Year

Kolkata 1873 Running

Mumbai 1874 1964

Nasik 1889 1933

Chennai 1895 1953

Kanpur 1907 1933

Kochi 1907 1963

Delhi 1908 1963

Bhavnagar 1926 1947
Source: WBTC Office, 2018

Fig. 8: Comparison of passenger carrying capacity (Source- Experts of Motor Vehicles and Trams, 2018)

Fig. :6 : Reasons for Travel (Source- Field Survey,2018) Fig. 7: : Contrast between Income and Expenditure (Source:WBTC, 2018)

Fig. :4 Distribution of Tram depots and termini Fig. 5: Travel Frequency (Source- Field survey, 2018
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Table - 2: Temporal profile of the tram routes of Kolkata
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1 1903 Open No Belgachia Esplanade 7.29 Yes NA NA NA

Closed

due to

Repairing

2 1920 2018 No Belgachia BBD Bag 6.81 Yes NA NA NA -

4 1920 2018 No Belgachia BBD Bag 6.92 Yes NA NA NA
Via Grey

Street

5 1903 Open No Shyambazar Esplanade 5.13 Yes 5 300
180

0
-

6 1920 2017 No Shyambazar BBD Bag 5.13 Yes NA NA NA -

8 1920 2017 No Galiff Street BBD Bag 5.13 Yes NA NA NA -

10 1920 2018 No Shyambazar BBD Bag 5.13 Yes NA NA NA
Via Grey

Street.

11 1903 2018 No Belgachia
Howrah

Bridge
6 Yes NA NA NA

Closed

due to

Repairing

12/

1
1915 2017 No Rajabazar Esplanade 3.19 Yes NA NA NA -

12/

7
1905 2017 No Galiff Street Esplanade 6.92 Yes NA NA NA -

14 1915 2017 No Rajabazar BBD Bag 4.81 Yes NA NA NA -

15/

12
1915 Open No Rajabazar

Howrah

Bridge
3.6 Yes 4 100 600 -

16 1985 2017 No Bidhannagar BBD Bag 7.15 Yes NA NA NA -

17 1985 2018 No Bidhannagar Esplanade 6.62 Yes NA NA NA -

18 1985 Open No Bidhannagar
Howrah

Bridge
8.15 No 3 80 480 -

20 1923 2014 No Park Circus
Howrah

Bridge
6.85 Yes NA NA NA

Via

Wellingto

n

20/

17
1923 2014 No Park Circus

Bidhannaga

r
9.25 No NA NA NA -

21 1923 2014 No Park Circus
Howrah

Bridge
7.75 Yes NA NA NA

Via

College

Street

22 1923 2013 No Park Circus Esplanade 5.65 Yes NA NA NA -

24 1928 2015 Ballygunge Esplanade 10.5 Yes NA NA NA -

24/

29
1928 2015 No Tollygunge Ballygunge 4.66 Yes NA NA NA -

25 1930 2017 No Gariahat Esplanade 8.65 Yes NA NA NA -

26 1930 2016 No Gariahat
Howrah

Bridge
9.68 Yes NA NA NA -

26/

17
1985 2014 No Gariahat

Bidhannaga

r
12.5 No NA NA NA -

29 1903 Open Part Tollygunge Esplanade 4.99 Yes 8 450
270

0
-

29/

36
1910 Open No Tollygunge

Khidderpor

e
7.55 Yes 7 350

210

0
-

36 1902 Open Part Khidderpore Esplanade 4.99 Yes 8 500
300

0
-

36/

8
1903 2001 Part Khidderpore Bagbazar 9.7 Yes NA NA NA -

- 2016 Open No Rajabazar
Bidhannag

ar
5.2 No 6 250

150

0
-

(Source: Prepared by the authors based on WBTC data, 2018)
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Table - 3:Tram Depots and Terminus under WBTC

Depots Terminus

Belgachia (BL)

(Temporarily closed for repairing)

Bidhannagar

Rajabazar (RB) Shyambazar

Gariahat (GH) B.B.D. Bag (Closed)

Kalighat (KG)(Closed) Esplanade

Tollygunge( TG) Howrah Bridge

Khidderpore (KP) Galiff Street (Closed)

Nonapukur(Workshop) Ballygunge (Closed)
(Source: WBTC Data, 2018)

Indian Journal of Spatial Science

Issue, 10 (2) 2019 pp.Autumn 59 - 64



An Approach for Adaptive Traffic Light Control
System in ITS using VANET

Md. Mazaherul Islam
Department of Computer Science and Engineering

Jadavpur University
Kolkata, India

mazaherul.cs@gmail.com

Zeenat Rehena
Department of Computer Science and Engineering

Aliah University
Kolkata, India

zeenatrehena@aliah.ac.in

Nandini Mukherjee
Department of Computer Science and Engineering

Jadavpur University
Kolkata, India

nandini.mukhopadhyay@jadavpuruniversity.in

Abstract—Traffic congestion is a common problem in every
day’s life as number of vehicles is increasing day by day on
the road. So, traditional road traffic control system needs to
be updated accordingly. An adaptive traffic light control system
can solve the traffic congestion problem efficiently. Vehicular Ad-
hoc Network (VANET) is a common and useful application for
designing an adaptive traffic light control system as a part of
Intelligent Transportation System (ITS). This paper presents a
literature review work on different types of traffic control systems
and proposes a method for designing an adaptive traffic light
control system using VANET technology. The proposed system
ensures that all the vehicles pass through a road intersection point
in an urban area smartly and efficiently. It also reduces traffic
congestion and solves some other problems related to congestion
by improving traffic flow through an intersection point in a city
area.

Index Terms—Intelligent Transportation System, VANET,
Adaptive Traffic Light Control

I. INTRODUCTION

According to Federation of Automobile Dealers Association
(FADA) data, in the third quarter of 2022, India sold 5,938,844
units of cars. Whereas, just a year ago, this number was
4,632,020 units. That means, year-over-year growth in auto
retail sales in the third quarter was 28.2% [1]. At present,
despite the rapid increase in the number of vehicles on the
road, the problem of traffic congestion has not been solved
even with the development of road infrastructure. Population
and number of vehicles on the road are increasing rapidly in
spite of poor public transport system and road network in the
urban areas.
In these scenarios, inefficient traffic control system generates
traffic congestion, which is the prime cause of decreasing
productivity and standard of living in urban areas. Higher
traffic in the city areas generates a number of severe problems.
One such problem is the increase of air pollution caused by
huge emission of harmful gases (CO2, CO, NO2, SO2, HC
etc.) from the vehicles waiting at the red signal of the road

intersection points. Another problem is the wastage of fuel
which is caused by the excessive delay at the intersections.
Rear-end vehicle collisions also occur due to sudden stoppage
of the front vehicles at a yellow or red signal. Noise pollution
is also a serious problem.
In the recent years, with huge development in information and
communication technology (ICT), intelligent transportation
system (ITS) gains attention from academia, industries and
standardization bodies. An ITS provides smart, safe and
fast traffic management system to drivers, passengers as
well as pedestrians on the road. A number of intelligent
technologies, such as VANET are applied to transform
conventional transportation system into more updated and
fast transportation system that behaves intelligently. In order
to implement an ITS, advanced technologies and concepts are
used to collect traffic data in real time. Next, the collected
data is used for first studying and then acquiring knowledge
on traffic flow from different aspects. There are mainly two
categories of traffic data, one is quantitative and the other is
qualitative [2]. Queue length, car length, trip time, waiting
time, average lane speed etc. of a road network belongs
to category of quantitative data. Qualitative data includes
identifying accident prone zone, detecting traffic congestion
etc. In order to know the nature of traffic flow on a road and
congestion created at a junction, both types of data need to
be used.
In the existing literature, some useful solutions to traffic
congestion problem are proposed. These approaches use
devices like camera, CCTV, wireless sensor, GSM and
cellular tower etc., and various technologies like satellites,
RFID, GPS, image processing etc. [3] [4]. However, the
existing solutions are expensive as those are based on the
use of CCTV camera and image processing techniques,
or GPS and satellite. Some of these solutions require an
overall knowledge of traffic movement. On the other hand,
we focus on building a system which is less expensive and
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Abstract. Smart parking is becoming more and more an integral part of smart city initiatives. Utilizing and managing parking
areas is a challenging task as space is often limited, finding empty spaces are hard and citizens want to park their vehicles close
to their preferred places. This becomes worse in important/posh areas of major metropolitan cities during rush hour. Due to
unavailability of proper parking management system, citizens have to roam around a lot in order to find a suitable parking area.
This leads to the wastage of valuable time, unnecessary fuel consumption and environmental pollution. This paper proposes a
smart parking management system (SPMS) based on multiple criteria based parking space reservation algorithm (MCPR) that
allows the driver/owner of vehicles to find and reserve most appropriate parking space from anywhere at any time. The system
also considers the concept of dynamic pricing strategy for calculating parking charge in order to gain more revenue by the
government agencies as well as private investors. The system employs sensors to calculate concentration index, average inter-
arrival time of vehicles of a parking area for better parking management and planning. The simulation results show that proposed
system reduces the average extra driving required by the users to find a parking area and hence it will reduce traffic congestion,
which in turn reduces air pollution caused by unnecessary driving to find a proper parking area.

Keywords: Smart cities, smart parking, traffic congestion, IoT, sensors, dynamic pricing

1. Introduction

Due to the increase in population in the cities there is a need to utilize available resources in a better way. City
dimensions are increasing day by day throughout the world and 70% of the population will live in cities by 2050
[3]. At the same time the number of registered cars are also increasing due to rural to urban migration of people and
socio-economical growth. In [33] recent studies show that a car is parked 95% of its lifetime and run only for the 5%
on an average in a year. Finding a proper parking space in a major metropolitan area becomes more and more chal-
lenging day by day. The users are forced to park their cars on the roads which hampers the ongoing traffic. In cities
like Nagpur, Pune, Amritsar etc. in India more than 40% of the road network is being used for on-street parking
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Abstract. Transportation is one of the main sectors responsible for neg-
ative environmental impacts. Integrating emerging technologies can help
provide real-time, resilient, and intelligent solutions that are necessary
for decarbonizing road transport. This paper presents a novel framework
that combines the Internet of Things (IoT), Edge Computing, and Cloud
Computing to deliver sustainable and efficient transportation solutions.
The proposed framework facilitates the development of smart transporta-
tion applications that envision an efficient way of reducing emissions, op-
timizing traffic flow, and improving overall transportation efficiency by
leveraging the huge storage and computational power of Cloud Comput-
ing and the real-time data processing capabilities of Edge Computing. In
addition, the virtual sensor is employed by the framework in order to re-
duce the adaptability, interoperability, and heterogeneity constraints in
the IoT environment. This paper examines the shortcomings of current
systems, highlights the essential elements of the framework, and assesses
the framework’s effectiveness in providing effective and efficient smart
transportation services.

Key words: Smart Transportation System, Environmental Sustainabil-
ity, Internet of Things, Edge Computing, Cloud Computing, Virtual Sen-
sors

1 Introduction

From the beginning of civilization, the art and science of moving from one place
to another have been one of the most important necessities for humans. In the
modern-day world, with the dramatic expansion of the urban dimension, one
of the major concerning factors is the impact of transportation systems on the
sustainability of the environment [1]. The transportation system is currently
the highest contributor towards increased emission of greenhouse gases (GHG)
and noise pollution resulting in global warming and rising health hazards [2].
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Introduction

In India, due to prejudice against women, socially,

economically, culturally and politically women are not

considered at par with men and as a result of it, they are

lagging far behind men in almost every sphere of life (Kumar,

Kumar & Rani, 2016). Literacy is the strong instruments

which give empower to women against social inequality and

injustice. The central and state government has taken many

initiatives for the women empowerment in general and to

eradicate gender disparity in literacy in particular. The

National Policy on education, 1986 (NPE, 1986) put special

emphasis on removing disparities and to offer educational

opportunity by providing the specific requirements of those

who for long years have been denied equality. It was also to

remove of women's illiteracy as well as obstacles created in

the way of their access to, and also retention in, elementary

level of education was to receive overriding priority, routed

through provisions of some special support services, making

it time-bound, and also effective monitoring. The primary

emphasis was laid on women's involvement in vocational,

technical and skill-based education at different levels

(MHRD, 1986). The NPE, 1986 has paid special attention to

educationally deprived communities in the interest of social

justice and equality. The Government of India went ahead

with the 'Saakshar Bharat Mission (SBM)', a new map of the

National Literacy Mission on eve of International Literacy

day so that complete literacy can be achieved (Day, 8

September 2009). “This plan covered 365 districts in 26 states

and UTs, all of which had adult female literacy rates less than

50 percent as per the census of 2001. The primary center of

attention of the mission was on women and its intention was

to cover a total of 70 million adults for 15 years and above

age. The scheme intended to reduce gender and other

disparities by providing fundamental education in the country

(Kumar, Kumar and Rani, 2016). Despite the implementation

of a number of such initiatives, there still remains a huge

disparity between in male and female literacy rates. The study

area i.e. Malda district as such suffers from high gender
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Abstract

___________________________________________________________

Gender disparity in literacy is one of the basic problems of the Indian society. Though the overall

literacy rate is gradually increasing, the female literacy rate still lags behind the male literacy rate

throughout the country. This disparity in literacy hampers the all round development of the society.

Malda as a district with low literacy records high gender disparity in literacy. According to 2011 census,

out of nineteen districts of West Bengal Malda occupies the second last position in terms of literacy rate.

The lower literacy and high gender disparity in literacy are obstructing the societal development of the

district. Moreover, spatial variation in gender disparity is a serious and contentious issue in the process

of development of the district. The present research work aims at highlighting the trends and regional

variations of gender disparity in literacy in Malda district. The study reveals that the male literacy rate

is substantially higher than the female literacy rate in every block. This disparity also exists by residence

(rural-urban) in the district. The work is mainly based on secondary sources of data which have been

collected primarily from Census of India, District Statistical Handbook etc. Tabulated data have been

synthesized and analyzed using MS Excel-2007, ArcGIS (version 10.3) to draw the suitable maps and

diagrams.

© 2019 ISSS. All Rights Reserved
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disparity in literacy in the state.

Malda district has been selected as the study area which is the

southernmost district of North Bengal. At present, it is under

Jalpaiguri Division which is created on 4 March in 1963.

Before it, the district was under Presidency Division (Census,

1961). The district occupies the second rank in terms of growth

rate of population in the state with 21.24%which is much

higher than the state average of 13.84%. It is located between

the latitudes of 24º 40' 20" N to 25º 32' 08"N and the longitudes

of 87º 45' 50"E to 88º28'10" E. The southern part of the district

is surrounded by Murshidabad district across Ganga River, the

east and the north-eastern part by Bangladesh and South

Dinajpur, northern part by North Dinajpur District and the

western part by the state of Bihar and Jharkhand (GoWB,

2007).

As per 2011 Census report, Malda district covers an area of

3733 sq. km which shares 4.2% of the total area of the state of

West Bengal. The district consists of two sub-divisions and

fifteen C.D. blocks. Under the Malda Sadar sub-division, there

are nine C.D. blocks viz. English Bazar, Manikchak,

Kaliachak-I, Kaliachak-II, Kaliachak-III, Gazole, Old Malda,

Habibpur, Bamongola whereas Chanchal sub-division

composed of six C.D. blocks viz. Ratua-I, and Ratua-II,

C h a n c h a l - I , C h a n c h a l - I I , H a r i s h c h a n d r a p u r - I

Harishchandrapur-II, and It is the home and permanently

resting ground of 3988845 persons which shares 4.37% of the

total population in the state in which only 13.58% urban

population while 86.42% resides in the countryside. The sex

ratio is 944 and the literacy rate is 61.73% wherein the male

and female literacy is 66.24% and 56.96% respectively

(Census of India, 2011).

The following are the specific objectives of the present study:

1) To examine the trend of the extent of gender disparity in

literacy in Malda district.

2) To examine the spatial variations of gender disparity.

3) To propose a few strategies for the eradication of gender

disparity in literacy in the district.

The present study investigates the gender disparity in literacy

of Malda district of West Bengal. It is necessary to measure the

gender disparity at the micro level to understand the real

picture of the women empowerment and to formulate the

proper plan to eliminate gender disparity by the block level

administration. The study is unique in the sense that it

measures the trend of the gender disparity of the district since

1951 as well as the C.D. block has been considered as the

smallest unit of the study. So, the findings of the study may be

fruitful to formulate and implement the proper strategies to

remove the gender disparity at the block level.

The present work is mainly based on the secondary sources of

data which have been collected from the District Census

Handbook, District Statistical Handbook and from the website

of Census of India. Some books and journals have been

reviewed to complete the work. To measure the extent of

gender disparity in literacy, the male-female literacy data of

the district have taken into consideration while to examine the

spatial variations of gender disparity C.D. block has been

considered as the unit of analysis. The collected data has been

tabulated and analyzed by suitable maps and diagrams to draw

the proper inferences. Different software like MS Excel-2007,

ArcGIS (version 10.3) has been used to draw suitable maps

and diagrams. The literacy has been calculated according to

the definition of Census of India, 2011. According to the

Census definition (2011), following is the formula of the

calculation of literacy rate:

where, L =literacy rate, L =No. of literates aged 7 years and

above and P= total population excluding 0-6 year population.

The gender disparity in literacy is measured by adopting the

Sopher's Disparity Index (1974) as modified by Kundu and

Rao (1983):

Sopher's Disparity Index =

D =log (X /X ) +log {(100-X ) / (100-X )}

Kundu and Rao’s Disparity Index =

D =log (X /X ) +log {(200-X ) / (200-X )}

Where, D =Disparity Index, X = Male, X = Female and X

X

Malda district is one of the marginalized districts in terms of

literacy rate in West Bengal. The district occupies 18 position

in literacy rate among 19 districts of the state. The literacy rate

of the district is always far behind the state average since 1951.

According to the 2011 census, the literacy rate of the district is

61.73% which is quite behind the state average of 74.04%. The

female literacy rate of the district is always a worse situation.

The female literacy rate has crossed the 50.00% marks for the

first time in 2011. Hence the district is characterized by low

literacy rate and the high gender gap in literacy. Figure 1

presents the trends of the gender gap in literacy of the district

since 1951. In 1951, the total literacy rate was 11.68% while

the corresponding figure for the males and females were 18.10

and 5.00%. Therefore, the gender gap was absolutely high.

With the passage of time the total literacy rate of the district is

gradually increasing but unfortunately, the gender gap is

increasing till 1991. In 1991, the gender gap was stood at

20.68% which is declined by only 3.13% points and reached

17.55% in the 2001 census. But 2011 census shows that this

gap suddenly narrowed down to 9.28% which is the positive

sign for the development of the society of the district.

The gender disparity exists by residence also. Figure 2

provides the vivid scenario of the differential literacy rate and

the gender gap in literacy by rural and urban area. Due to the

The StudyArea
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Results and Discussion
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different and underdeveloped socio-economic conditions in

the rural area, the literacy rate is always far behind to that of the

urban area of the district but the gender gap is quite high in

both cases up to 1991. In 1951 and 1961, the gender gap is high

in an urban area as compared to that of rural counterparts.After

1961, this gap started to reduce in an urban area and become

low in 2011 while this gap for rural area is still high.

Fortunately, with increasing literacy rate along with developed

socio-economic condition, the gender gap in literacy is

gradually declining in both rural and urban area. Our society is

absolutely patriarchy in nature. That is why females are always

deprived of all spheres of life.

The gender disparity in literacy is not uniform throughout the

district. This disparity varies from one region to another. The

block level analysis reveals that the disparity index value

ranged between 0.047 to 0.168 which is recorded in Ratua-II

and Habibpur block respectively. On the basis of regional

variations, the district has been divided into three regions i.e.

areas of high, moderate and low gender disparity (Fig. 3):

As per 2011

census, seven blocks out of fifteen have shown low gender

disparity in literacy. The disparity index value varied between

0.047 to 0.087. The seven blocks belong to this group are

Ratua-II (0.047), Chanchal-II (0.056), Kaliachak-I (0.058),

Harishchandrapur-II (0.066), Chanchal-I (0.075), English

Bazar (0.081) and Ratua-I (0.087). Except for

Harishchandrapur-I, entire Tal region of the district has shown

low gender disparity which is the positive sign for the district.

It should be mentioned that all the blocks except Chanchal-I

have recorded low literacy rate as compared to district average

of 61.73 %.

Only three blocks namely Kaliachak-II (0.096),

Harishchandrapur-I (0.115) and Old Malda (0.121) block lie in

this zone. It is very interesting fact that one block from each

physiographic division i.e. Tal, Barind and Diara of the district

belongs to this zone.

The high gender

disparity is observed in five blocks such as Kaliachak-III,

Gazole, Manikchak, Bamangola and Habibpur ranging the

index value from 0.131 to 0.168. In spite of having the high

literacy rate entire Barind region of the district except Old

Malda has displayed high gender disparity in literacy.

From the above discussion regarding gender disparity in

literacy the followings are the findings:

1) The gender disparity in literacy of the district is high and

fluctuating since 1951. The gender gap was increasing till

the census of 1991 and started to decline since 2001 and

reached 9.28 % in 2011 from 13.28 in 1951.

2) There is a difference in gender gap by residence in which

up to 1961 in a rural area this gap was low than that of an

urban area but after 1961 this gap was gradually narrowed

down and become low in an urban area while in a rural

area this gap is still high. It is mainly due to the difference

in educational level, socio-economic development,

nature of jobs, educational facilities and cultural

differences between rural and urban area.

3) The blocks having greater concentration of either

Scheduled Caste (SC) and Scheduled Tribe (ST) or both

categories of population are showing larger gender

disparity (Annexure-I). On the other hand, the Muslim

concentrated blocks show low gender disparity. It is

mainly due to the lower gender disparity in literacy

among the Muslim community than the others in the

district (Annexure-II).

“Universalization of Elementary Education (UEE) has been

accepted as a national goal in India. Central and tate

governments are making strenuous efforts to achieve this goal

(GOI,).” There are several legal, constitutional and national

statements for the Universalization of Elementary Education.

Some of them are as follows:

"The State shall endeavor

to provide, within a period of ten years from the

commencement of this Constitution, for free and

compulsory education to all children until they complete

the age of 14 years.”

"It shall be ensured

that free and compulsory education of satisfactory quality

is provided to all children up to 14 years of age before we

enter the twenty-first century".

"Every child/citizen of

this country has a right to free education until he

completes the age of fourteen years."

"Right of children to

free and compulsory education till completion of

elementary education in a neighborhood school” (GOI,

2010).

In spite of the above mandates, there is a wide gender gap in

literacy and moreover, about thirty crore population till now

completely illiterate. In order to remove gender disparity and

illiteracy and to achieve the Universalization of Elementary

Education, the central government along with the concerned

state government has taken a number of initiatives in different

periods such as:

is constituted for the

improvement of the existing education system in the

country.

recommended a number of

suggestions towards equalization of educational

opportunities and to remove the regional disparity in

literacy, it emphasized on girls education along with the

education of SC, and ST and other deprived communities

(MOE, 1966).

was to provide equal

educational opportunities to all, education for women's

equality, women's access to vocational, technical and

professional education, to promote quality education

among all (MHRD, 1992)

Spatial Variations of Gender Disparity in Literacy

Areas of Low Gender Disparity (Di ≤ 0.090):

Areas of Moderate Gender Disparity (Di: 0.091 - 0.130) :

Areas of High Gender Disparity (Di ≥0.131):

Constitutional mandate, 1950:

National Policy of Education, 1986:

Unnikrishnan Judgement, 1993:

The Article 21-A and RTE-2009:

Mudaliar Commission (1952-53)

Kothari Commission (1964-66)

National Policy on Education, 1986

a)

b)

c)

d)

.

Government Initiatives to Eliminate Gender

Disparity in Literacy

a.

b.

c.

s
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d.

e.

f

g.

h.

i.

j.

k.

l.

m.

n.

a)

b)

National Literacy Mission 1988

District Primary Education Programme, 1994

Sarva Shiksha Abhiyan, 2001

National Programme for Education of Girls at

Elementary Education, 2003

Right to Education Act, 2009

Mid-Day Meal Scheme, 1995

Kasturba Gandhi Balika Vidyalaya, 2004

Samagra Shiksha

Kanyashree Prakalpa

Shishu Aloy: Quality Early Childhood Care and
Education Centres for All

, was launched on 5 May

1988 to impart functional literacy to non-literates and aims

at achieving of 75 % literacy rate by 2007. The Total

Literacy Rate Campaign (TLC) was the main strategy of

NLM for the eradication of adult illiteracy (MHRD, 1992).

was

launched to revitalize the primary education system and to

achieve Universalization of Elementary Education

aimed at bridging up all

gender and social gaps and to provide quality and useful and

relevant education for satisfactory life for all children in the

age group of 6-14 years.

is to promote the girls to

access education and to improve the quality of girls'

education and women empowerment. It is an integral

component of SSA which provides additional support to

enhance girl's education (MHRD, 2003).

passed to facilitate making

provision for free and compulsory education of all children

in the age group of six to fourteen years as a Fundamental

Right. That means every child is entitled to full-time

elementary education of satisfactory and equitable quality

in a formal education system which satisfies certain

essential norms and standards (MHRD, 2010).

is again a Centrally

Sponsored Scheme, launched on 15 August 1995 keeping a

view to enhancing enrolment, retention, and attendance and

simultaneously improving nutritional levels among

children.

was launched in

August 2004 by the Government of India for setting up

residential schools in Educationally Backward Blocks

(EBBs) where rural female literacy (RFL) is below the

national average and the gender gap in literacy is above the

national average. The main objectives of this scheme are to

ensure quality education for the girls predominantly belong

to the socially disadvantaged groups like SC, ST, and

Minorities and eliminate rural-urban and gender disparity

in literacy.

was launched with the main objective to enhance access to

secondary education and to improve its quality along with

the removal of gender disparity by universal access to

secondary education.

aims at improving the quality of state's higher educational

institutions along with fulfilling the important objectives of

this scheme is remove regional disparities in access to

higher education by setting up new higher education

institutions in unserved & underserved areas and to provide

equal opportunities in access to higher education to the

educationally and socially marginalized classes along with

SC and ST communities and promote inclusion of

minorities, women and differently able persons.

is to celebrate girl child

and enable her proper education. The objectives of this

scheme are to ensure survival and protection of the girl

child, to prevent gender-biased sex-selective elimination

and to ensure education and participation in all spheres of

life of the girl child (MWCD, 2018).

The newly launched scheme by the

Government of India is Integrated Scheme of School

Education popularly known as Samagra Shiksha which will

be effective from the year 2018-19. It subsumes the three

popularly education schemes of SSA, RMSA, and TEIs

(GOI, 2018).

The Sustainable Development Goal for Education
states that “By 2030, ensure that all boys and girls complete
free, equitable and quality primary and secondary education
leading to relevant and effective learning outcomes. Whereas
the SDG 4.5 states that “By 2030, eliminate gender disparities
in education and ensure equal access to all levels of ducation
and vocational training for the vulnerable, including persons
with disabilities, indigenous peoples and children in
vulnerable situations”
The major objectives of the Scheme are “provision of quality
education and enhancing learning outcomes of students;
Bridging Social and Gender Gaps in School Education;
Ensuring equity and inclusion at all levels of school education;
Ensuring minimum standards in schooling provisions;
Promoting Vocationalisation of education; Support States in
implementation of Right of Children to Free and Compulsory
Education (RTE) Act, 2009; and Strengthening and up-
gradation of SCERTs/State Institutes of Education and DIET
as a nodal agencies for teacher training” (GOI, 2018-19,

The West Bengal Government has taken several initiatives for
the women empowerment and to remove all type of social and
gender disparity especially in literacy and employment. Some
of them are as follows:

is a Conditional Cash Transfer
(CCT) Scheme that provides incentivizes to the schooling
of all teenage girls in the age group of thirteen and eighteen,
at the same time dis-incentivizing child marriage. The
Scheme goes much beyond financial enablement - it not
only builds awareness of the scheme but also includes
adolescent-friendly approaches events, competitions, and
Kanyashree clubs. The endorsement of strong women
figures as role models to promote helps empowerment. The
scheme has been praised world-wide (DWCDSW, 2013).

: The National Policy on Early
Childhood Care and Education (ECCE) emphasizes early
investment; it ensures early development most rapidly in
the early years of life. It is evident that children who
received assistance during their early years can achieve
better success at school. Even during their adulthood their
employment and earnings are better, better health, and
lower levels of welfare dependency and crime rates less
than those who did not receive early opportunities.

Besides the above-mentioned schemes, the government of

th

Rashtriya Madhyamik Siksha Abhiyan (RMSA, 2009)

Rashtriya Uchchatar Shiksha Abhiyan (RUSA, 2013)

Beti Bachao, Beti Padhao (BBBP)

:

(SDG)-4.1

e

“

” (MWCD, 2012).

Initiatives by the Government of West Bengal

Early Childhood Care and Education programme in West
Bengal has been cited as the most cost-effective equalizer to
break the vicious cycle of inequity through evidence-based
interventions are provided for all children and families,
especially the most marginalized

http://samagra.mhrd.gov.in/about.html).
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West Bengal is providing financial assistance in the name of
'Shikshashree', 'Rupashree' not only for financial enablement
of women but also for the endorsement of strong women
figures as role models to promote psychological and social
empowerment The government also distribute icycle free of
cost to the students of class nine to twelve for the
encouragement of education and literacy among all.

It has been seen that despite the implementation of several
schemes and programmes by the Central and state
Government since independence for the eradication gender
disparity, the country and the study area i.e. Malda district as
well are characterized by high gender disparity in literacy.
Following measures are recommended for the eradication of
all types of social gaps and gender disparities:
a) Universalizing the elementary education by setting up new

girls' schools, providing proper school facilities
particularly in the minority-dominated areas where
education has not penetrated till the remotest corner.

b) Ensuring free nutritious food to the children up to
completion of elementary education. The allocation of
fund for MDMS is no way sufficient to cater to the need of
nutrition of the growing up children.

c) Providing an adequate number of school dresses, shoes and
books and other study material at free of cost till to the
completion of secondary education to students coming
from poor families.

d) Opening the new schools in the rural and marginalized
areas which are underserved by the educational institutes
so that children can easily reach to the schools. Special
attention required to be given to River Island and river
bank erosion-affected areas where drop-out rate is very
high.

e) Regular appointment of well-qualified teachers with
adequate female teachers in the school will increase the
retention rate of particularly girls.

f) Removing loopholes in the implementation of RTE Act,
2009 which provide free and compulsory education to the
children aged 6-14 years.

g) Providing monthly scholarship for the higher education to
the girl children who are belonging to the BPLfamilies.

h) Providing girls hostel at free of cost to girls belonging to
poor families attached to each higher education institute.

i) Revamping the adult education and continuing education
for illiterate and mere literate parents so that they can
understand the value of education and encouraged to send
their wards to the institution.

Besides these, every educated people should take some
accountability for the expansion of women education to
remove gender disparity at the grass root level.
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Annexure-I: Malda District: Block-wise gender Disparity Index, 2011

%age Share of Population to Total Population of the

DistrictSL

No.
Name of the Block

Muslim SC ST

Disparity

Index

1 Harishchandrapur-I 59.41 24.60 2.08 0.115

2 Harishchandrapur-II 73.65 12.85 2.88 0.066

3 Chanchal-I 71.22 13.37 0.42 0.075

4 Chanchal-II 71.25 8.33 6.71 0.056

5 Ratua-I 66.88 11.09 8.52 0.087

6 Ratua-II 78.71 6.37 0.97 0.047

7 Manikchak 43.88 27.73 14.87 0.141

8 English Bazar 51.49 17.31 1.89 0.081

9 Old Malda 28.60 32.16 15.05 0.121

10 Habibpur 1.28 50.02 29.11 0.168

11 Bamangola 8.87 49.46 20.15 0.149

12 Gazole 23.60 37.36 19.94 0.138

13 Kaliachak-I 89.29 3.83 0.39 0.058

14 Kaliachak-II 65.98 15.56 2.29 0.096

15 Kaliachak-III 50.72 29.44 7.05 0.131

Malda District 51.27 20.94 7.87 0.095

Source: Computed by authors based on Primary Census Abstract, 2011

Annexure-II: Block-wise Comparison of Gender Gap in Literacy of Total, Muslim, SC and ST Population,

2011

Gender Disparity in Literacy
Sl.

No.
C.D. Block

Total Muslim Schedule Caste Schedule Caste

1 Harishchandrapur-I 10.16 5.78 17.88 16.56

2 Harishchandrapur-II 5.98 2.09 16.68 21.37

3 Chanchal-I 7.54 5.58 15.93 22.32

4 Chanchal-II 5.31 0.38 16.72 21.75

5 Ratua-I 8.36 3.92 18.87 20.25

6 Ratua-II 4.33 1.50 16.39 19.95

7 Manikchak 13.29 9.13 16.41 18.61

8 English Bazar 8.08 4.51 13.09 9.81

9 Old Malda 11.59 -0.03 16.63 17.31

10 Habibpur 15.95 10.22 16.27 17.18

11 Bamangola 15.32 4.49 15.80 18.16

12 Gazole 13.66 5.38 16.71 16.92

13 Kaliachak-I 5.88 5.29 12.28 9.66

14 Kaliachak-II 9.67 6.81 17.64 19.44

15 Kaliachak-III 11.84 8.04 14.98 17.41

Malda District 9.28 4.59 16.20 18.14

Source: Computed by authors based on Primary Census Abstract, 2011
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Fig. 1. Trends of the gender gap in literacy rate since 1951

Fig. 2. Gender gap in literacy by residence during 1951-2011

Fig. 3. Regional variations in gender disparity in literacy
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ABSTRACT 
 Trends and patterns of population growth is a significant demographic study as it form essential part 
of socio-economic development planning. This paper is aimed to analyse the trends and spatial patterns of 
population growth of Malda District of West Bengal. This work is based on the various sources of secondary 
data such as Census of India, District Census Handbook, District Statistical Handbook etc. The growth rate of 
population is measured in terms of arithmetic rate of increase. It is observed from the study that the 
population of Malda District is increasing at an alarming rate and tends towards population explosion. The 
decadal growth rate of 1991-2001 and 2001-2011 of this district was higher than the state and national 
averages. As per 2011 Census, this district recorded second highest decadal growth rate in population in the 
state, however, the population growth rate is not uniform throughout the district. The block level analysis of 
population growth shows that the growth rate is highly uneven and also varies significantly between rural 
and urban areas. Moreover, differential in population growth is observed by religion in the district.   
 
KEYWORDS: Secondary data, Population growth, Population explosion, Arithmetic rate,   Census, Decadal 
Growth Rate. 
 
INTRODUCTION 

Traditionally Population Geographers in general and Demographers in particular are predominantly 
concerned with analysing trends and patterns of population growth. While doing so they are confronted 
with difficulties related to lack reliable of data on growth of population in consistent way over long period of 
time. The growth, pattern and the density of population during the pre-historic period is full of obscurities 
due to dearth of documentary evidences. The scholars, under duress, have dependency on the much 
unreliable circumstantial evidences to estimate the population and related information relevant for the 
period (Hassan, 2005). But after conducting the census at regular interval in different countries of the world, 
population geographers get the population related data very easily and made their contribution in social 
sciences effectively. We may easily analyze the spatio-temporal trends and pattern of population growth of 
Malda district of West Bengal very effectively.  
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RESEARCH PROBLEMS 
 Rapid population growth and resultant impacts on the public infrastructure is one of the basic 
problems observed in Malda district as the same can be found in the state as well as in the country as well. 
Population pressure can be very well witnessed in the form of illiteracy, unemployment and deficient 
amenities and services. The district occupies second rank in terms of population growth in the state with 
21.24 per cent growth rate which is much higher than the state average of 13.84 per cent is a pertinent 
problem that attracts the attention of the researchers. That is why the research problem has been entitled 
as “TRENDS AND SPATIAL PATTERNS IN POPULATION GROWTH OF MALDA DISTRICT: AN OVERVIEW”. 
 
SIGNIFICANCE OF THE STUDY 
 There have been several rounds of misuse and misinterpretation of demographic data. The problem 
is such that demographic data is often used by politicians to meet a non-demographic end. Population 
growth has been a contentious issue for many years in India. It’s so serious that 830 million populations are 
effectively convinced that they will soon be outnumbered by 130 million. Malda being a bordering district 
attract more attention of the demographer to study the phenomenon of population growth. Thus the 
present study would certainly help to clear some obscurity and to make better comprehension of population 
growth. Thus in this context the present study carries great significance. 
 
SCOPE AND LIMITATIONS OF THE STUDY 
 It would be presumptuous to claim that all the explanations of population growth are flawless. The 
discussion and explanation is purely based on the secondary sources of the data. Therefore, any inaccuracy 
in the data leads may lead to incorrect explanation. This article makes an effort to discuss only the trends 
and spatial pattern of population growth and recommended the suggestions to arrest the rapid population 
growth in the district. Therefore, there is a further scope to identify the specific cause of population growth 
and measure the impacts of the determinants of the population growth such as fertility rate, age at 
marriage, education attainment, work participation rate especially female work participation rate, type of 
economy, and health facilities available etc to develop better comprehension of the phenomenon of rapid 
growth of population in the district. There may be further scope to assess not only scope for further study 
but also the implications of population pressure on the public infrastructure, amenities and services of the 
district due to rapid population growth. 
 
BRIEF INTRODUCTION TO MALDA DISTRICT 

Malda district is located between the North and South Bengal in the state of West Bengal.  Before 
the creation of Jalpaiguri Division i.e. 4th March in 1963, the district was under Presidency Division (Census, 
1961). The North-South extension of the district is between 24º 40' 20" N to 25º 32' 08"N and the 
longitudinal extension between 87º 45' 50"E to 88º28'10" E. The southern part of the district is surrounded 
by Murshidabad district across Ganga River, the east and the north-eastern part by Bangladesh and South 
Dinajpur, northern part by North Dinajpur District and the western part by the state of Bihar and Jharkhand 
(GoWB, 2007). 

According to 2011 Census, Malda district covers an area of 3733 sq. km which shares 4.2 per cent of 
the total area of the state of West Bengal.The district consists of two sub-divisionsand fifteen C.D. 
blocks.Under the Malda Sadar sub-division there are nine C.D. blocks viz. English Bazar,Manikchak, 
Kaliachak-I, Kaliachak-II, Kaliachak-III, Gazole, Old Malda, Habibpur, Bamongolawhereas Chanchal sub-
division composed of six C.D. blocks viz. Ratua-I, and  Ratua-II, Chanchal-I, Chanchal-II, Harishchandrapur-I, 
Harishchandrapur-II, andIt is the home and permanently resting ground of 3988845 persons which shares 
4.37 per cent of the total population in the state in which only 13.58 per cent urban population while 86.42 
per cent reside in countryside. The sex ratio is 944 and the literacy rate is 61.73 per cent wherein male and 
female literacy is 66.24 and 56.96 per cent respectively (COI, 2011).  
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OBJECTIVES OF THE STUDY 
The study is designed to achieve the following objectives- 

 To examine the trends, since 1901 onward, and spatial pattern of population growth since 1991 of 
Malda District. 

 To measure the differential population growth by residence (Rural-Urban) in the district. 

 To find out some measures to arrest the rapid rate of population growth. 
 
MATERIALS AND METHODS 
 The present paper is intended to analyse the trends and patterns of population growth as well as the 
differential population growth by religion of Malda District of West Bengal. The study is entirely based on 
secondary sources of data which has been collected and computed from Census of India, District Census 
Hand Book, District Statistical Handbook and District Human Development Report of Malda District. The 
population growth rate is measured in terms of arithmetic rate of increase. To complete this research 
paper, various books on demography and population studies, various unpublished research works has been 
studied. The collected data tabulated systematically and represented them by various maps and diagrams to 
draw the proper inference. 
 The arithmetic rate of growth in population between any two-time points would be: 
 
       R = (Pt - P0)/P0   
 
 Where, P0 is the population at the base year, Pt is the population of the terminal year and R is the 
rate of population growth. 
 To examine the trends of population growth, the population growth of the district have been 
considered since 1901 where as for the block level analysis; the total population from 1991census to 2011 
census have been taken into consideration. 
 For the analysis of differential growth rate of rural- urban population, only the growth rate of rural 
and urban population of the district since 1901 have been taken into consideration as all the blocks have not 
urban population and finally suggested some measures to arrest the rapid rate of population growth of the 
district. 
 
Trends in Population Growth of Malda District (1901-2011) 

Over the time and space the population of the district is changed. Malda district recorded highly 
fluctuate population over the periods of 110 years. According to 2011 census, the total population of Malda 
district is 3988845 which are more than six times than the population over 6 lakh in 1901.The decadal 
growth rate of population is highly fluctuated in these 110 years. So the demographic history of Malda in 
these 110 years can be categorized into following four distinct phases. 
I. Period of stagnant population growth (1901-1921) 
II. Period of slow and steady growth (1921-1951) 
III. Period of rapid growth (1951-1991) 
IV. Period of high but declining growth (1991-2011) 
 
I. Period of Stagnant Population (1901-1921): 

Table 1 provides the vivid picture of the trends in population growth of Malda during the last 
hundred and ten years. The decadal growth rate population remained very low till 1921, and in fact, the 
1921 census recorded the negative growth rate of -1.77 per cent during 1911-21whichwas known as the 
decade of epidemic. Malaria and influenza epidemic caused the depletion of population in the district 
(Census, 1961). Thus, the first twenty years of the twentieth century, Malda witnessed only 13.95 percent 
growth rate in population.  
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II. Period of Slow and Steady Growth (1921-1951): 
After 1921 census, the improved medical facilities control the epidemic of Malaria and influenza 

which accelerate the population growth of the district. The decadal growth rate of population increased 
from 4.99 per cent during 1921-1931 to over 17.19 per cent during 1931-1941 while during 1941-1951, the 
growth rate declined to 11.05 per cent which is due to the Great Famine of 1943 followed by the serious 
epidemic of 1944 resulted in decrease in the growth rate of population of the district Census, 1961). 

 
III. Period of Rapid Growth (1951-1991): 

The year 1951 indicates the beginning of rapid population growth in the district. Over a period of 
forty years i.e. 1951-1991, more than 17 lakh population added to the total population of district. After 
1951, the population growth rate suddenly increased. It shot up abruptly to the high level of 30.33Per cent in 
1951-1961and 31.98 Per cent in 1961-1971 decade. It was mainly because of steep fall in death rate and 
high fertility rate.  Besides this, Malda district included the population of five Tolas (neighbourhood) of 
Govindpur mouza which was on the West Bengal-Bihar border (1961, Census). During 1961-1971, the 
highest growth rate was observed in the demographic history of the district. 

 
Table 1 

Malda District: Trend of Population Growth (1901-2011) 

Census Year 
Total 

Population 
Growth Rate (Per cent) Decade Pace of Growth Remarks 

1901 603649 -- -- 
Stagnant 

Population 

-  

1911 698547 15.72 1901-1911   

1921 686174 -1.77 1911-1921 Negative  

1931 720440 4.99 1921-1931 
Slow but steady 

growth 

  

1941 844315 17.19 1931-1931   

1951 937580 11.05 1941-1951   

1961 1221923 30.33 1951-1961 

Rapid Growth 

  

1971 1612657 31.98 1961-1971 Highest  

1981 2031871 26.00 1971-1981   

1991 2637032 29.78 1981-1991   

2001 3290468 24.78 1991-2001 
Slow Down 

  

2011 3988845 21.22 2001-2011   

Source: Authors’ own calculation based on i) Census of India, 2011, West Bengal, Series-20, Part-XII-A, 
District Census Hand Book, Malda: Village and Town Directory p.43.andDistrict Statistical Hand Book, Malda, 
2004, Government of West Bengal, (2007). Table, 2.3, p.12 
 

The high population growth rate observed throughout the state as a whole and in many of its 
districts during this period. In these periods, the international borders played an important part for the first 
time to change the population composition of the district. Influx of refugee from the neighbouring 
Bangladesh (erstwhile East Pakistan) actually set the tune of high population growth in the district. The 1961 
census alone recorded as high as 65000 immigrants in the study area and the wave of migration continues 
through sixties giving an extra impetus due to the liberation war of Bangladesh in 1971. The return migration 
of 1950s is also an important phenomenon in which the people who migrated to East Pakistan from Malda 
district returned causing growth of population in the district (Census, 1971). 



 
 

TRENDS AND SPATIAL PATTERNS IN POPULATION GROWTH OF MALDA DISTRICT: AN OVERVIEW      VOLUME - 8 | Issue - 3 | December - 2018   

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

5 
 

 

 

 
Figure 1: Trend of Population growth (1991-2011) 

 
IV. Period of High but Declining Growth Rate (1991-2011): 

After 1991 Census, Malda experienced high but declining decadal growth rate of population. The 
decadal growth rate of 1991-2001 and 2001-2011 were 24.78 per cent and 21.22 per cent respectively. 
During 1991-2001, the growth rate was down by 5 per cent where as during 2001-2011 this growth rate was 
down by 3.56 per cent in comparison to preceding decade. It is mainly because of the fact that the district’s 
fertility and mortality rate has been declined.  
 
Trend in Population Growth by Residence 

It will be effective to examine the trend of population growth by residence. The table-2 represents 
rural-urban population in Malda district during 1901-2011. The district is mainly agrarian in nature. Most of 
the people reside in rural area. If we consider the 1901 year, 586239 (97.12 per cent) population out of 
603649 were residing in the rural area whereas only 17410 (2.88 per cent) population were residing in urban 
area.  The proportion of urban population decreased from 2.88 per cent in 1901 to 2.59 per cent in 1911. 
During this period i.e.1901-1911 the rural growth in population was 16.07 per cent whereas the urban 
growth was 3.80 per cent. But in the next decade i.e.1911-1921 the negative growth rate of -1.69 per cent 
and -4.81 per cent was observed in both rural and urban areas respectively. In the subsequent decades, high 
and fluctuating growth rate in population were recorded in both rural and urban areas of the district and the 
proportion of rural population were decreased while the proportion of urban population increased due to 
urbanisation. But the urbanisation rate is very slow as a result of which 86.42 per cent population are living 
in the countryside while that of urban area the corresponding figure is only 13.58 per cent. The highest rural 
growth rate of 31.89 per cent was recorded in the decade of 1961-1971 and in the subsequent decades the 
rural growth rate in population gradually declined except the decade of 1981-1991. The rural growth rate in 
population gradually declined because of the spread of education, consciousness of the masses, improved 
medical facilities and mainly for rural-urban migration. 
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Out of two municipalities in the district namely English Bazar and Old Malda, English Bazar 
Municipality has a great pulling effect over the rural population of the district and the population of 
neighbouring district. The basic amenities for the people is mainly concentrated in this municipality and that 
is why people are bound to migrate from rural to urban area to get the basic facilities. The last decade (2001-
2011) has recorded an exorbitant urban population growth of 124.81 per cent in the district. It is mainly 
because of the problems of defining the urban area which is prescribed by the Indian Census 2011).  

 
Table 2 

Malda District: Decadal Growth Rate of Rural and Urban Population (1901-2011) 

Census 
Year 

Total 
Population 

Rural 
Population 

Urban 
Population 

% 
of Rural 

Populatio
n 

%  of Urban 
Population 

Decadal Growth 
Rate (%) 

Rural Urban 

1901 603649 586239 17410 97.12 2.88 -  -  

 1911 698547 680475 18072 97.41 2.59 16.07 3.80 

1921 686174 668972 17202 97.49 2.51 -1.69 -4.81 

 1931 720440 700754 19686 97.27 2.73 4.75 14.44 

1941 844315 817136 27179 96.78 3.22 16.61 38.06 

1951 937580 902419 35161 96.25 3.75 10.43 29.37 

1961 1221923 1171138 50785 95.84 4.16 29.98 44.44 

1971 1612657 1544631 68026 95.78 4.22 31.89 33.95 

1981 2031871 1934675 97196 95.22 4.78 25.25 42.88 

1991 2637032 2450495 186537 92.93 7.07 26.66 91.92 

2001 3290468 3049528 240940 92.68 7.32 24.45 29.16 

2011 3988845 3447185 541660 86.42 13.58 13.04 124.81 

Source: Author’s own calculation based on i) Census of India, 2011,West Bengal, Series-20, Part-XII-A, District 
Census Hand Book, Malda: Village and Town Directory p.43. andDistrict Statistical Hand Book, Malda, 2004, 
Government of West Bengal, (2007). Table,2.3, p.12. 
 

According to the census definition, urban areas are comprised of two types of administrative units – 
Statutory Towns and Census Towns.  

 
a) Statutory Towns: According to Indian Census, all the Municipal Corporation, Municipality, Cantonment 
Board, Notified Town Area Committee, Town Panchayat, Nagar Palika etc., are known as Statutory Towns.  
b) Census Towns: Administrative units satisfying the following three criteria simultaneously are treated as 
Census Towns:  
i) A minimum population size of 5,000 persons; 
ii) 75 per cent and above of the male main working population should be engaged in non–agricultural 
activities; and  
iii) A minimum density of population of at least 400 persons per km2. 

(COI, 2011, Meta data, p.2). According to the above criteria twenty seven (27) new census towns 
added to the district and huge number of population belong to the new census towns added to the total 
urban population of the district. 
 
Spatial Pattern of Population Growth 

It will be more useful to examine the trend in population growth by blocks of Malda district 
separately for last two decades (1991-2001 and 2001-2011). The table3 depicts the spatial pattern of 
population growth in Malda district for the last two decades. It is observed that the decadal growth rate in 
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population is not uniform throughout the district. For the easy understanding of spatial pattern of 
population growth, the district has been divided into three regions on the basis of population growth i.e. I. 
Areas of low growth rate, II. Areas of Moderate growth rate and III. Areas of High growth rate. 

 
I. Areas of Low Growth Rate(≤20.50 per cent): 

During 1991-2001 the district’s average rate in population growth was 24.78 per cent but some C.D. 
blocks recorded lower rate in population growth. Only three blocks Old Malda (-1.31Per cent), Habibpur 
(11.53 Per cent) and Bamangola (18.29 Per cent) have recorded lower rate in population growth during this 
period. But during 2001-2011 there are six blocks which fall under this category. These blocks are Chanchal-I 
(17.53Per cent), Habibpur (12.28 Per cent), Bamangola, (13.09 Per cent), Old Malda (13.47 Per cent), 
Kaliachak-II (-.62Per cent), Gazole (16.67 Per cent). It is mentionable fact that Kaliachak-II recorded 29.01 per 
cent population growth during 1991-2001 while negative growth rate observed in this block during 2001-
2011.Kaliachak-IIblock is devastated by recurring flood and shifting of river course as a perennial 
phenomenon and because of it many people from Kaliachak-II migrated to other parts of the district as well 
as to neighbouring districts. Moreover, in 2001, the population of 18 disputed villages (actually situated in 
Jharkhand) were enumerated as the population of Malda district (W.B.) in which 17 villages with more than 
53999 populations were belong to Kaliachak-II(Census, 2001).  

 
Table 3 

Malda District: Regional Variations in Population Growth (1991-2011) 

Sl. No. CD Blocks 
Total Population 

Decadal Growth Rate (Per 
cent) 

1991 2001 2011 1991-2001 2001-2011 

1 Harishchandrapur-I 129829 162406 199493 25.09 22.84 

2 Harishchandrapur-II 157077 198039 251345 26.08 26.92 

3 Chanchal-I 143288 174204 204740 21.58 17.53 

4 Chanchal-II 132697 165192 205333 24.49 24.30 

5 Ratua-I 173655 217356 275388 25.17 26.70 

6 Ratua-II 125762 160904 202080 27.94 25.59 

7 Manikchak 177572 214127 269813 20.59 26.01 

8 English Bazar 180434 226236 274627 25.38 21.39 

9 Old Malda 132999 131255 156365 -1.31 19.13 

10 Habibpur 168397 187650 210699 11.43 12.28 

11 Bamangola 107579 127252 143906 18.29 13.09 

12 Gazole 233139 294715 343830 26.41 16.67 

13 Kaliachak-I 243787 310935 392517 27.54 26.24 

14 Kaliachak-II 163871 211406 210105 29.01 -0.62 

15 Kaliachak-III 214721 284376 359071 32.44 26.27 

  English Bazar ( M) 139204 161456 205521 15.99 27.29 

  Old Malda (M) 13021 62959 84012 383.52 33.44 

Malda District 2637032 3290468 3988845 24.78 21.22 

 
Source: Author’s own calculation based on i) Census of India, 2011,West Bengal, Series-20, Part-XII-A, District 
Census Hand Book, Malda: Village and Town Directory p.43. andDistrict Statistical Hand Book, Malda, 2004, 
Government of West Bengal, (2007). Table, 2.3, p.12. 
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II. Areas of Moderate Growth Rate (20.51-25.50 Per cent): 

According to the decades of 1991-2001, six blocks like Harishchandrapur-I (25.09Per cent),  Ratua-I 
(25.17Per cent), Chanchal-I (21.58Per cent), Chanchal-II(24.49Per cent), Manikchak (20.59Per cent), English 
Bazar (21.29Per cent) have recorded population growth between 20 per cent to 25 per cent while during 
2001-2011 there are three blocks namely English Bazar (23.85Per cent), Chanchal-II (24.30Per cent), and 
Harishchandrapur-I (22.84Per cent). Being a Headquarter of the district English Bazar already saturated with 
its population which leads to moderate population growth. Similarly Chanchal-II and Harishchandrapur-I 
being home to purely agrarian society cannot afford to high growth rate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Regional Variation in Population Growth (1991-2011) 
 

III. Areas of High Growth Rate (≥25.51 per cent): 
During 1991-2011six blocks such as Harishchandrapur-II, Ratua-I, Ratua-II, Manikchak, Kaliachak-I 

and Kaliachak-III having the growth rate of 25.51 per cent or above fall under the areas of high growth rate. 
There are several reasons behind the higher growth rate of population in these blocks which have, extensive 
agricultural land, deep fertile alluvial soil, available source of irrigation facilities which increases the carrying 
capacity of the land hence support large number of population and agrarian families need large family so 
that they can do their agricultural activity by themselves. Besides these, mass ignorance, illiteracy especially 
female illiteracy and unawareness regarding negative impact of the population explosion arethe reasons 
behind the higher growth of population. Kaliachak-I is the developed block in terms of economic 
development. According to 2011 census, the eleven large settlements has been treated as Census Towns 
which have a great pulling effect over the rural population of neighbouring blocks due to new employment 
opportunities. 
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CONCLUSION AND SUGGESTIONS 
From the preceding discussion on trends and spatial pattern of population growth in Malda district 

we may conclude that growth rate in population in Malda district is still quite high of 21.22 per cent as 
compare to stateand National’s average of 13.84 and 17.70 per cent respectively according to the last 
decade (2001-2011). Though, it is the matter of satisfaction that the growth rate of population in Malda 
district is declined by 3.56 per cent points during the last decade (2001-2011) than the preceding decade 
(1991-2001). It is positive sign for the demography of Malda that the population growth rate started to 
decline from 1981census and the same is continued up to the last census i.e. 2011. In 10 out of 15 C.D. 
blocks a decline in growth rate oftheir population during 2001-2011 was recorded over the preceding 
decade. Though the overall growth rate in population in the district is continue to decline but in 6 out of 15 
C.D. blocks was recorded more than 25 per cent decadal growth rate in the last decade and as a result of 
which about 6 lakh populations added to the total population of Malda district in the last census (COI, 2011). 
This rapid population growth and huge number of existing population exerts tremendous pressure on the 
public infrastructures and economy of the District that is why it is urgent need to arrest this rapid population 
growth for the present and the future benefit of the district.  

The population of this district is rapidly increasing mainly due to high fertility and low mortality and 
to some extents due to immigration. If the wide gap between the fertility and mortality rate will bring down 
by the reduction of fertility rate, the rapid growth in population will be lowered and the number of 
population will be stabilized within a short period of time. The following measures will reduce the fertility 
rate hence the population growth of the district- 
1) Illiteracy is the deep rooted problems in the district. Followed by the North Dinajpur (60.13Per cent) 

Malda district occupied last position in terms of literacy rate. The district’s literacy rate is only 61.73 per 
cent wherein the male literacy 66.24 per cent and the corresponding figure for the females is only 56.96 
per cent only. From the various literatures and survey we come to know that there is a negative 
correlation between the level of literacy and the number of births. So, illiteracy must be reduced from 
the district and for the eradication of illiteracy the state government and the district administration must 
implement the scheme of ‘Sarva Shiksha Abhiyan(SSA)’, ‘Universalization of Elementary Education(UEE)’ 
etc. properly. 

2) The government should given emphasize on education especially on women education and the women 
must be learned about scientific knowledge of family planning. 

3) National Family Planning Programme which is adopted by the Ministry of Health and Family Planning, 
Government of India, must be followed properly by the district administration of the Malda District. 

4) Delay marriage should be promoted and it must not be less than 18 years and preferably 21 years for 
girls and 25 years for boys. 

5) The unemployment is the basic problems of the district. According to 2011 Census, the average work 
participation rate in the district is only 38.55 per cent in which 26.35 per cent belongs to main worker 
while 12.21 per cent belongs to marginal worker. The female work participation rate is very poor. The 
average female work participation rate is only 23.30 per cent in which only 10.28 per cent treated as 
main worker and 76.70 per cent females are completely unemployed. The women must be encouraged 
for the participation in gainful economic activities. 

6) Information and education campaigns regarding birth control measures, and small family norms should 
be organized at the grass root levels. 

7) Universalization of the fertility regulation and diversification of health care providers is very essential. 
8) More than 40 per cent people in the district belong to BPL category. Poverty is cause of malnutrition, 

hunger, deprivation, illiteracy, poor quality of life and consequent low level of human development. 
There is an inverse correlation between the standard of living and the fertility rate (Chandna, 2009). 
Therefore, initiatives should be taken to create new employment opportunities for the eradication of 
poverty. 
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9) Birth control depends upon the people’s knowledge about birth control and the availability of 
contraceptives (Cox, 1976.). So, birth control contraceptives along with the birth control knowledge 
should be provided at free of cost at the village levels through the Sub-Health Centre (SHC), Block 
Primary Health Centre (BPHC) and Rural Hospitals. 

10) The Self-Government institutions like Panchayats, Municipalities can take some accountability to arrest 
the rapid population growth by adopting various awareness programmes. 

The combined effect of the above suggestions may be able to reduce the rapid growth of population 
of the district. Moreover, the awareness among the common people about the negative impact of 
population explosion and the implementation of strong population policy of the government can check the 
rapid population growth and population explosion. 
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PREFACE

Special education encompasses a wide spectrum of disabilities
and learning difficulties, each requiring specialized teaching
approaches and support to help individuals reach their full potential.
In special education, the Individualized Education Plan (IEP) is a
crucial tool. It’s a personalized document outlining a student’s
specific needs, goals, and the support they’ll receive. Special
education teachers and related service providers work collaboratively
to implement strategies and accommodations tailored to each
student’s unique requirements. Inclusion is another important
concept in special education, promoting the integration of students
with disabilities into regular education classrooms whenever
feasible, with appropriate support. The field of special education
continues to evolve with research and advancements in teaching
methods, assistive technology, and understanding of various
disabilities. The goal is to provide all individuals with equitable
opportunities to learn and succeed, regardless of their disabilities
or learning difficulties.

For a long period, academics around the world have relied on
the discipline specific system of generating and imparting knowledge.
Special educational needs (SEN) and disability quite often, but not
always, overlap and interconnect. Children and young people can
have SEN but no disability and vice versa. While others may have
both, which can mean they have complex needs.  “A child or young
person has SEN if they have a learning difficulty or disability
which calls for special educational provision to be made for him or
her. A child of compulsory school age or a young person has a
learning difficulty or disability if he or she: has a significantly
greater difficulty in learning than the majority of others of the
same age or has a disability which prevents or hinders him or her
from making use of facilities of a kind generally provided for
others of the same age in mainstream schools or mainstream-post
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institutions.”. This book will set out to explain the relationship
between disability and special educational needs bridging diverse
communities of the humanities and social sciences.

Prof. (Dr.) Shauli Mukherjee
Mr. Amal Sankar Mukherjee

Mr. Pranay Pandey
Ms. Parama Kundu
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ISSUES AND CHALLENGES FACED
BY STUDENTS WITH SPECIAL
NEEDS IN INDIAN INCLUSIVE

SCHOOLS
        Dr. Md Nawaz  Sarif1, Dr. Vandana2, Dr. Reshma Khatun3 &

Md Esahaque Sk4

1Assistant Professor, School of Education, Adamas University,
Kolkata, West Bengal

2Assistant Professor, Department of Education, North-Eastern Hill
University, Shillong, Meghalaya

3Assistant Professor, Department of Education, Aliah University,
Kolkata, West Bengal

4Ph.D. Scholar, Department of Education, University of Gour
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Introduction
“All human beings are born free and equal in freedom and rights”

and “recognition of the fundamental dignity and equal and inalienable
rights of all members of the human family” is essential in today’s
world to realize the dream of an equitable modern society (UDHR,
1948). Differently-abled individuals, persons with disabilities, and
even the disadvantaged and disadvantaged segment of our
community are all examples of disability, which is a socially developed
term. About differently-abled individuals, the world has various tales
and the collective notions compel them to be socially persecuted and
left uncared for, disregarded, and humiliated for no reason. Earlier
it was thought that these people were the result of immoral deeds
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done in their previous lives, and as a result of this belief, they had
remained uncared for and treated as futile and disgraceful human
beings for centuries. However, with the evolution of global socio-
cultural and socio-political transformations, as well as the successful
inclusion of human rights at national and international levels, multiple
pathways have been created for ensuring equal dignity and inalienable
rights for these individuals in society. People started coming forward
with a fresh mentality to make this world also habitable for these
people to live with equal rights and dignity, and helping them realize
their dream through self-realization and actualization in the milieu
of equipped available facilities in educational institutions. The
international community, including India, opposes the inhumane
treatment of disabled children and demands that they be permitted
to live in an inclusive, democratic society with equal rights and dignity.

Education is recognized as a human right in the Universal
Declaration of Human Rights, the United Nations General Assembly
Charter, and the United Nations Convention on the Rights of the
Child. The Universal Declaration of Human Rights (1948) asserted
the absolute proclamation, defense, and promotion of these people’s
inalienable rights, and urged nations to make efforts to give equal
rights and dignity to these people, as well as to take steps for their
socioeconomic and sociopolitical upliftment. Furthermore, the Asian
Human Rights Commission (1986) called for making laws that would
allow these people to live their lives in their way, with equal rights
and dignity. In this context, education has been widely regarded as
an important way of realizing the dream, as it is the most influential
tool for changing the world in terms of removing various forms of
oppression as well as socially institutionalized prejudices and dogmatic
beliefs (Mandela, 2014). It is seen as a source of hope for their overall
well-being and advancement in society. It assists them in realizing
their inherent potential and achieving their goals. There are numerous
methodological viewpoints on educational initiatives, such as special
education, integral education, and inclusive education towards
mainstreams. And inclusive education is one of those, which is
emerging and also emphasized in the New Education Policy, 2020.
However, different reports and research studies provided evidence
on the problems and challenges faced by students with special needs
in the inclusive system of education (Mitiku et al., 2014; Suleymanov,
2015; Bhat & Geelani, 2017; Sharma, 2017; Parveen & Qounsar, 2018;
Allam & Martin, 2021). This chapter provided theoretical
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constructions of inclusive education and its conceptual distinctions
between special education and integral education. It also endeavored
to identify the issues and challenges faced by students with special
needs in Indian inclusive education systems.

Approaches to Education for Students with Special Needs
In various socio-geo-strategic contexts, three different

methodological approaches are being adopted to educate children
with disabilities: special education, integral education, and inclusive
education. These three main approaches are designed to help students
with special needs in an enabling learning school environment where
they can use their full ability to change their fate. Education up to
date is considered one of the most vital interventions that have the
potential to address the crisis faced by these children to maintain
their everyday lives in a society parallel to the so-called normal human
beings with equal rights and dignity. The educational institution is a
social measure that helps to correct our society’s defective behaviors
and put them into the mainstream of human civilization.

Special Education
This was the prior definition of the predominant school system

for autistic children. In India, it is an exclusive and institutionalized
framework that has prevailed. Special education in an institutionalized
residential education, which attempts to promote a learning
environment for children with special needs in isolation in different
schools built explicitly for these groups only, is seen in most cases.
They are unable to attend a school for normal children in a natural
environment. This style of education finds it impossible to provide
disabled children with holistic learning opportunities, instead leading
them to a life of social isolation and segregation. For educating these
children with special needs, trained specialists and experts in special
education are recruited to look after them and educate them. In India,
there are many schools for people with disabilities exclusively
designed for them. Presently, there are more than 3000 special schools
for children with disabilities operating across the nation. Out of these,
about 900 have institutions specifically for the deaf, 400 have
institutions for the blind, 1000 have institutions for the mentally
retarded, and the remaining 700 have facilities for children with
physical disabilities (Vikaspedia, 2020). Such educational institutions
develop a separate world of disabilities, as there are rare opportunities
for special-need children to socialize with normal children in natural

Issues and Challenges Faced by Students with Special Needs in Indian...
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settings. However, it has been playing a significant role in providing
a platform for residential teaching-learning experiences and taking
care of these socially disadvantaged people who once used to be
considered as the expression of their sinful deeds committed in the
past life and a sign of mishap to society.

Integral Education
Integral education is another methodological approach towards

the education of children with disabilities that has arisen as a response
to the segregated approach of institutionalized special education,
which is specifically tailored for children with disabilities in an
excluded atmosphere detached from the rest of society and would
be supporting children’s school-based comprehensive learning
experience. In India, integral education refers to the inclusion of
disabled children in regular schools with separate classrooms,
teachers, and educational programs, as well as the unique opportunity
to attend a few classes in typical classrooms with normal students.
Also, it is often sensed as only the physical integration of these
children with disabilities in schools without having provision for
attending class with normal students in the same classroom. In the
school climate, those students are taught in a separate classroom by
teachers skilled in special education and have little enhancement in
participatory learning with normal students in the same educational
settings. This system is, of course, able to facilitate normal school
learning experiences for students with disabilities. However, this
approach finds it challenging to facilitate a holistic learning school
experience for these children.

Inclusive Education
According to the National Education’s Ministry Regulation

(Ministry of National Education), “inclusive education is an
educational system that provides opportunities for special needs and
talented students to pursue education at mainstream schools along
with other neuro-typical or ‘normal’ students.” This methodological
perspective of inclusive education has emerged as a strong stand for
integral education and to the response of national and international
human rights of equality, respect, dignity, and inalienable rights of
all individuals. This approach offers the complete inclusion of children
with special needs in normal schools in companion with normal
students with the same teachers, instructional programs, and
evaluation criteria in the same classroom. In this system, students
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with disabled are allowed to live normal school participatory life
and acquire both scholastic and co-scholastic school experiences along
with normal social participation. It also attempts to facilitate a holistic
learning experience for them, ensure they realize their potential, and
boost the development of an integral personality in an inclusive
setting.

Issues and Challenges to Inclusive Education
Children with disabilities are drawn into mainstream education

through the inclusive education system. The road to achieving this
inclusive education, however, is complex. The inclusion of children
with disabilities in educational institutions does not guarantee a
comprehensive learning experience. In India, students with special
needs are permitted to enroll in regular schools under the
constitutional provisions of the RCI Act of 1995 and the RTE Act of
2009. Although this has had some success, it does not guarantee that
students with special needs will have a fitted school atmosphere
appropriate for their educational needs. These children face a range
of difficulties and challenges in multiple dimensions, such as social,
academic, mental, and psychological, which hinder their full
participation in school-based comprehensive learning experiences.

The thematic analysis brought out findings related to issues,
problems, and challenges faced by children with special needs, which
were grouped into different themes as follows:

Enrolment in Schools
The greater difficulty in trying to gain admission is faced by

disabled children who want to attend inclusive schools. The majority
of inclusive schools reportedly accept students with only modest
disabilities. Also, they appreciate it when parents are prepared to
shoulder more obligations for their wards. Another obstacle to
admittance is parents’ inability to pay costly tuition, especially in the
case of private schools. The UDISE and UDISE+ data on enrolment
showed persistently low and almost static enrolment of children with
disabilities over the years. In 2013-14, the enrolment for children
with disabilities in school education was 1.1 percent out of the total
number of students enrolled. This declined to 0.9 percent in 2018-19,
despite adding new impairment (Pandit, 2021).

Issues and Challenges Faced by Students with Special Needs in Indian...
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Attitude of Teachers
Regular teachers usually possess two mindsets that influence their

acceptance and dedication to adopting the inclusion of children with
special needs (Oluremi, 2015; Gallego-Ortega & Rodríguez-Fuentes,
2021). First of all, regular teachers believed that trained teachers
should handle students with impairments. Second, they considered
children with impairments a “disturbance” in the classroom and ‘the
source of diversions’ that prolonged the course length. As a result,
they often decide to ignore them and concentrate instead on carrying
out their instructional preparations, which are not based on
individual-specific needs.

Classroom Size
The high teacher-student ratios in inclusive schools provide

another difficulty. Usually, there are between fifty and sixty children
in an average classroom. A teacher cannot manage such a large number
of diverse students. With so many children, it becomes challenging
for children to acclimatize, and sometimes children with special needs
feel strange in a normal classroom (Zarghami & Schnellert, 2004; Arico,
2011; Bondebjerg et al., 2021).

Curriculum as a Barrier
The curriculum is one of the main barriers to developing an

inclusive system in any educational system (Bhatnagar & Das, 2014;
Hanreddy & Östlund, 2020). The curriculum in our country is not
able to accommodate the needs of a wide variety of learners. It offers
limited room for teachers to experiment with different teaching
methods. The knowledge-based curriculum has resulted in exams
that are too content-focused. This is another obstacle to evaluating
the academic success of children with special needs.

Physical Infrastructures
Physical infrastructure is the primary concern of India’s inclusive

education system. It is a serious issue in inclusive education. Enrolling
children with disabilities in school does not guarantee that they will
have access to the necessary facilities for school accommodation and
successful inclusion in regular classroom settings. It denoted structural
transformation and change in existing institutions to equip all kinds
of children. In this context, many initiatives were taken, such as Sarva
Shiksha Abhiyan (SSA), Mid-Day Meal, Minimum Learning Level,
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minimum level of available school infrastructure through Operation
Blackboard; classroom, blackboard, books, drinking water facilities,
and toilets, etc., and other necessary physical infrastructure. However,
the current research has uncovered some serious issues and difficulties
related to physical infrastructures, such as physical movement, motor
skills, and the availability of various types of learning materials as
well as learning-assisted devices and equipment.

Physical Movement or Free Motor
Physical movement, also known as the free motor, is a physical

infrastructure issue that students with disabilities face, especially those
who are orthopedically handicapped (legs) and, to some extent, blind.
According to the findings, the institution has been suffering from
the lack of a ramp or lift system for free and friendly movement
inside the institution’s premises. Also, there is an issue with organized
sitting habits in the classroom; for example, children with hearing
disabilities or low vision may have benefited from special
arrangements in formal classrooms and the availability of a
whiteboard for greater feasibility and visibility. Also, due to a lack
of effort and support from schools, students often observe challenges
in getting from home to school and vice versa. Students lack the
tools and knowledge required to engage in community events and
cultural school activities.

Unavailability of Learning Materials
Learning materials of various styles, formats, and learning-

assisted audio-visual devices that are essential for the successful
learning of students with disabilities in today’s educational institutions
are in short supply. The study discovered an acute scarcity of learning
materials and audio-visual learning-assisted devices, such as Braille
and figure printed books for the blind, as well as audio and visual
infrastructural issues for blind and hearing-impaired children in an
inclusive education system. The availability of audio or audio-visual
lectures for blind and deaf students is lacking in many institutions.

Untrained Teachers
According to the report, there is a severe shortage of qualified

and well-trained educators who are capable of teaching in an inclusive
classroom system. And as a result of a lack of expertise and experience,
preparation is inadequate and ineffective in developing classroom
instructional programs and strategic methodologies that enable

Issues and Challenges Faced by Students with Special Needs in Indian...
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students to experience classroom teaching. It was also revealed that
there is often a lack of needed teachers, especially in special education,
as well as a lack of handwriting for blind and orthopedically
handicapped students (Sharma & Deppeler, 2005; Bhatnagar & Das,
2014; Mprah et al., 2015).

Social Acceptance and Emotional Adjustment
According to the findings of the research, students with

disabilities have been reporting cases of bullying at school regularly
(Wiener, 2002; Martínez & Semrud-Clikeman, 2004; Odom et al., 2006).
They are often denied access to peer groups or inclusive social
interaction. Owing to not-so-comfortable socio-economic and socio-
learning school settings, students with disabilities have developed
mental health issues such as depression, stress, and anxiety. It has
been identified that the existing educational framework does not
encourage an atmosphere conducive to inclusive education for
students with various types of disabilities.

Peer Pressure
Since they are closest to one another, peers at school significantly

impact the lives of children with disabilities (Thompson et al., 1994;
Luciano & Savage, 2007). Children who have impairments are
frequently targeted for bullying and teasing by their peers. All kinds
of disabilities share this susceptibility to bullying. As a result, a key
obstacle to full social participation at school for students with
impairments is a negative peer attitude.

Discrimination and Social Marginalization
Due to widely held beliefs that educating people with disabilities

is pointless and fruitless, disabled individuals are socially shunned
by non-disabled people in inclusive settings. Many people are
marginalized due to other factors like caste, gender, and poverty.
Negative perceptions and social exclusion lead to social prejudice,
which breeds isolation and creates barriers to the inclusion of children
with special needs (Bakhshi et al., 2017; Priyanka & Samia, 2018).

Economic and Moral Support
Due to financial constraints, students with disabilities suffer

mentally and do not make an effort to stay in school, according to
the study (Kalyanpur, 2008; Ahmad, 2012; Das & Shah, 2014). They
struggle to obtain the necessities for their survival and to maintain a
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regular school schedule. It is also reported that they have moral
support only by name. It has been repeatedly reported that schools
are not responsible for providing financial support for these children,
with the government only providing a small amount that is insufficient
to cover their needs for motor movement and learning aids.

Constraint of Resources
Inclusion faces significant obstacles due to a lack of sufficient

financial resources. Every school would need to make financial
arrangements to provide amenities like elevators, ramps, barrier-
free classrooms, restrooms, etc., to be included. Motion sensors for
flushing toilets, automatic door buttons for opening doors, and other
forms of technology may be used. For those with disabilities, learning
resources would need to be developed. This could take the shape of
a digital library, braille books, and other visual resources for pupils
with hearing impairments, among other things. Additionally, financial
resources would be needed to retrain and certify instructors to teach
students with disabilities in inclusive classrooms. To do this, the
government will need to raise its education budget to provide inclusive
environments.

Organization and Governance
To equip institutions with an inclusive educational system,

organization and governance of leadership and managerial skills and
competencies of institutions and responsible personnel play a critical
role in making infrastructures available, as well as class arrangement
competencies and individualized instructional programs. According
to the findings, engaged institutional personnel are not well-versed
and competent in this area. Similarly, numerous comprehensive and
serious issues and challenges relate to various aspects of physical
infrastructures, the availability of resourceful, competent educators,
social acceptance and emotional stability, moral support, and
organizational and governance in an educational institution. On the
other hand, a diligent attempt was consciously made for the inclusive
education system through constitutional provision, constituted
committees and commissions, and their recommendations. They
diligently intended to realize the dream of effectively including
children with disabilities in India. However, there is still a need for
a new perspective on putting initiatives into action on the ground to
have an effective outcome to the related problems and challenges.

Issues and Challenges Faced by Students with Special Needs in Indian...
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Discussions
The current research has revealed three different approaches for

educating children with special needs, namely special education,
integral education, and inclusive education, focusing on each system’s
constructs, strengths, and weaknesses. It highlighted differences
between applied policies in the form of rules, regulations, policy,
and services and their realistic approach to addressing problems and
challenges children with special needs face. Aside from promoting
an analytical expatiation on issues, obstacles, and programs, the study
found that while the formulated laws guarantee enrollment of
students with special needs in public schools, they do not guarantee
full inclusion and fail to facilitate a comprehensive school-based
learning experience. Children with special needs have the same right
to live in dignity as other children. A diligent effort must be taken to
uplift these children through education. The study identified several
challenges and issues faced by children with special needs, which
include enrolment, attitude of regular teachers, classroom size, faulty
curriculum, dearth of physical infrastructure, unavailability of learning
materials, untrained instructors, emotional adjustment, peer pressure,
bullying, social marginalization, economic constraint, etc.

According to Paul Feirre, a Brazilian Educationist, “Education
either functions as an instrument which is used to facilitate the
integration of the younger generation into the logic of the present
system and bring about conformity, or it becomes the practice of
freedom, the means by which men and women deal critically and
creatively with reality and discover how to participate in the
transformation of their world.” To promote such a system,
educational institutions must collaborate with other responsible
stakeholders and provide the required infrastructures, professional
educators, and learning resources. Students with special needs should
be encouraged to participate in socio-cultural school events in schools.
There must be an opportunity for them to receive financial assistance
from the government and non-governmental organizations. Different
faculty development programs, curriculum modifications, and pre-
service and in-service teacher training should be focused on catering
to individual learners’ needs. While keeping all these in mind, attempts
may be made to inculcate socio-cultural and democratic values
amongst all students in schools. Special education and inclusive
education must be integrated into pre-and in-service teacher training
programs as compulsory. Besides, teachers must be trained in basic
skills and competencies to equip them well in inclusive school settings.
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Conclusion
The present study brought an evolving backdrop of an inclusive

education system for children with special needs. It underlined the
different types of education, which are special education, integral
education, and inclusive education, with their respective pros and
cons. The issues and challenges faced by students with special needs
have also been identified with supportive studies, which may help
responsible stakeholders to locate specific problems and thereby help
them to minimize those identified problems. Based on the findings,
it is suggested that the institutions should make every effort to alter
and improve them to ensure that the current physical facilities are
barrier-free and thus easily accessible to all students. Also,
governments and policy-makers need to develop feasible educational
policies for regular students and those with learning disabilities.
Raising awareness of the status quo of children with special needs
and establishing collaboration between parents and teachers in
particular needs to be strengthened among all interested parties.
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