BAIUST ACADEMIC JOURNAL
VOLUME-1

ISSUE-1

DECEMBER 2020

BANGLADESH ARMY INTERNATIONAL UNIVERSITY
OF SCIENCE AND TECHNOLOGY (BAIUST)

BAIUST ACADEMIC JOURNAL
VOLUME 1

ISSUE 1

DECEMBER 2020

BAIUST ACADEMIC JOURNAL

EDITORIAL BOARD
CHIEF PATRON
Prof. Brigadier General K M Salzar Hossain
ndc, psc (Retd), VC, BAIUST, Bangladesh
EDITOR IN CHIEF
Prof. Dr. G. M. Jahid Hasan
MIST, Bangladesh
ASSOCIATE EDITOR
Prof. Colonel Md. Mosharrof Hossain (Retd)
BAIUST, Bangladesh

EDITORIAL BOARD MEMBERS
Prof. Dr. Yossi Nehushtan
Keele University, UK
Prof. Dr. Md.Mahbubur Rahman
MIST, Bangladesh
Prof. Dr. Md. Liakot Ali
BUET, Bangladesh
Prof. Dr. A.K.M. Akther Hossain
BUET, Bangladesh
Prof. Dr. Md. Mohobbot Ali
DU, Bangladesh
Prof. Dr. M. Saiful Islam
CU , Bangladesh
Prof. Ahmed Reza
JU, Bangladesh
Prof. Dr. Mohammad Amzad Hossain Sarker
CoU, Bangladesh
Prof. Dr. Mohammad Khasro Miah
NSU, Bangladesh
Prof. Dr. Engr. Muhibul Haque Bhuyan
SU, Bangladesh

SECTION
EDITORS

Prof. Dr. Mohammad Sayadur Rahman
CoU, Bangladesh
Prof. Quazi Mostain Billah
CIU, Bangladesh
Prof. Dr. Sajjad Waheed
MBSTU, Bangladesh
Dr. M Altaf-Ul-Amin
Associate Professor, NAIST, Nara, Japan
Dr. Md Farhad Rabbi
Associate Professor, SUST, Bangladesh
Dr. S M Masum Billah
Associate Professor, JnU, Bangladesh
Dr. Sajal Chandra Mazumdar
Associate Professor, CoU, Bangladesh
Dr. M M Shariful Karim
Associate Professor, CoU, Bangladesh
Dr. Umma Hany
Associate Professor, AUST, Bangladesh
Dr. Md. Abul Kalam Azad
Associate Professor, IUT, Bangladesh

Dr. Wahida Zaman Loskor, Associate Professor, BAIUST, Bangladesh
Dr. Fakir Sharif Hossain, Associate Professor, BAIUST, Bangladesh
Md. Assaduzzam Khan, Associate Professor, BAIUST, Bangladesh
Md. Abu Zafor, Associate Professor, BAIUST, Bangladesh
Dr. Fatema Johara, Associate Professor, BAIUST, Bangladesh
Mohammad Ataullah Nuri, Assistant Professor, BAIUST, Bangladesh
Shakhawat Hossain Shamim, Assistant Professor, BAIUST, Bangladesh
Md. Nazrul Islam, Assistant Professor, BAIUST, Bangladesh

REVIEWERS
All the reviewers' informa on are recorded in the BAIUST system database.
WEB ADMIN
ICT Wing, BAIUST

CHIEF OF ARMY STAFF

I am extremely happy to know that Bangladesh Army International University of Science and
Technology (BAIUST) has successfully completed ﬁve years since its inception on 15
February, 2015 at the Cumilla Cantonment. The university is successfully conducting programs
not only in the engineering discipline but also in the disciplines of business, humanities and law.
I am convinced with thanks that the university has been able to spread a very positive image
among the students and the society.
Bangladesh Army with kind patronization of the honorable Prime Minister launched BAIUST
along with two other army universities in 2015. It is intended to amplify Government's eﬀort of
launching quality technical education at the tertiary level. I am optimistic that BAIUST will be
one of the leading universities in the country and around the globe in due course of time.
I congratulate BAIUST for publishing BAIUST Academic Journal within ﬁve years of its
inception. I thank the editorial board for successfully publishing the maiden international
journal of BAIUST. I also congratulate the management authorities, faculties, oﬃcers, students
and employees for developing a very good quality of teaching environment at the BAIUST.
I wish every success of BAIUST in the coming days.

AZIZ AHMED
General
Chief of Army Staﬀ
Bangladesh Army
&
Chairman, Board of Trustees, BAIUST
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It is with immense pleasure, great pride and enthusiasm that I extend my congratulations to
BAIUST on its inaugural publication of the journal: BAIUST Academic Journal (BAJ).
Being a peer-reviewed journal, it is surely a milestone in the academic development of the
university. It is certainly a promising canvas for intellectual exercise. The eﬀort of writing
scholarly articles by the academic staﬀs will elevate their expertise and help them be recognized
globally. This, ultimately, will lead the university to a global standard.
It is true that erudition of the individuals is transformative and that it is time to transform it into
academia. This journal, no doubt, will represent the collective thinking of a group of innovative
individuals of BAIUST. By publishing, the BAIUST academic journal is going to play the role
of the forefront and strengthen the relationship between the scholarly communities of the globe
and the institution to ensure quality higher studies.
I must admit that it was great challenge to bring out an academic journal within the university's
short journey of only ﬁve years from its inception. BAIUST has done this great job very
successfully. For this reason, I would like to thank the authority, the editorial board as well as
the contributors to the journal.
I wish a successful and successive journey of the BAIUST Academic Journal.

MAJOR GENERAL MD ENAYET ULLAH
Adjutant General, Bangladesh Army
&
Member, Board of Trustees, BAIUST
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It is deﬁnitely a matter of great pleasure to note that BAIUST, a newly established university
under the administration of Bangladesh Army, is going to publish its Academic Journal for
2020. I am quite sanguine that this is surely an embodiment of the promised quality education
imparted by the esteemed faculty members of the university. Academic Journal is the place
where the students and faculty members may exercise their free thinking being within the
prescribed discipline. An academician can not improve himself only by the studying but sharing
his gathered knowledge in the form of publication. Being a newly established university,
BAIUST has endeavored to facilitate the students and faculty members to widen their arena by
publishing their papers in written forms.
An Academic Journal of a university bears the testimony of the systematic development of the
institution. BAIUST, a new dynamic organization, has taken this noble step to introduce its
promising journey towards greater success. This ﬁrst giant step will help the university to
acquire international recognition in near future. I certainly believe that the journal is a quality
one.
I would like to thank respected Vice Chancellor of BAIUST and the Editorial Board for the
initiative and eﬀort in publishing the journal. My heartfelt felicitation also to all who have
directly and indirectly contributed to the journal.

MAJOR GENERAL MD JAHANGIR HARUN
Area Commander, Cumilla Area &
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Assalamu alaikum. It is not a must that all universities will have their own journal. However, we
embarked on publishing own journal to achieve: knowing the rigorous process of article
selection by the faculty members, understanding acceptable international standards and
encourage younger faculties to engage more in research works.
BAIUST is a new university. We have a long way ahead to be recognized as a standard
education institute. In line with the National Qualiﬁcation Framework, Accreditation Standards
and Accreditation Criteria, the faculty members are getting trained on Outcome Based
Education System. Along with those, regular research activities will help them to grow as true
academics.
In the process of article selection, many were dropped due to falling short of standards/criteria. I
truly hope that this will not discourage the hardworking faculty members, rather will encourage
them to face the challenge. Only then we shall achieve our aims.
I thank all the members of our Editorial Board for their hardwork, during this pandemic
situation, to achieve the standard required for a journal. I also congratulate those, who could
publish their articles in this journal.
May Allah bless us all in our journey to achieving excellence.

PROFESSOR K M SALZAR HOSSAIN
Brigadier General (Retd)
Chief Patron
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EDITORIAL
It is our immense pleasure to present the First Issue of BAIUST Academic Journal. This journal
started its journey encompassing greater scope and global relevance. The journal commits to
publishing contemporary innovation, theoretical and applied research ﬁndings in the ﬁelds of
humanities, science, engineering, and technology as a true interdisciplinary platform. The priority
of the journal is to conduct speedy review and production of each issue on time through the
collaborative eﬀorts of renowned and experienced academicians, editorial team, production team
and most importantly a pool of experienced and expert reviewers who have wholehearted
commitment, synergy and vision for this journal.
BAIUST Academic Journal is going to publish biannually in June and December. However, the
increase in frequency is planned in the future. To make the journal more visible, globally accessible
and high impact of new knowledge, innovation and technology for mankind, environment, and
sustainable planet, the journal is kept open access without incurring any cost for the authors.
Furthermore, our sincere eﬀorts are being undertaken to make the Journal indexed under Scopus,
Web of Science (WoS), Creative Common and Open Journal System databases through Google
Scholar, Directory of Open Access Journals (DOAJ), Asian Citation Indexing, Bangladesh Journal
Online, and other citation platforms.
We have a strict policy to publish high quality innovative and original articles. Researchers are
highly encouraged to submit their unpublished works in any branch of Humanities, Science,
Engineering and Technology. As per the Journal's policy, the submitted manuscripts undergo a
double-blind peer-review process. The journal gives especial emphasis on the contributions that
deal with sustainable solutions for the betterment of emerging and developing nations. Although
this issue did not include any review article, we aim to publish at least one review article in each
issue in future. We wholeheartedly encourage the experts and scholars around the world to submit
review articles.
Finally, we express our profound gratitude and thanks to our Chief Patron, Copyeditors,
Reviewers, and web production team for their hard work, support, commitment and enthusiasm.
Without their heartfelt eﬀort, this collective achievement could not be materialized. We request all
our reviewers, readers, and patrons to promote the journal to their colleagues and library databases.
We cordially welcome your advice, suggestion, and feedback for the betterment of the Journal.
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Bengali Conversation with Artiﬁcial Intelligence: An Empathic
Chatbot Companion
Md. Samin Rahman, Raﬁd Mahboob, Abu Sayed Chowdhury, Abu Saleh Mohammad Fahim
Department of Computer Science and Engineering, Bangladesh Army International University of Science and
Technology, Cumilla Cantonment, Cumilla, Bangladesh
*md.samin.rahman@gmail.com
Abstract: In the era of machine intelligence, a chatbot has become popular and several intelligent chatbots are
designed which replaced the tradi onal chatbots. A Chatbot is ar ﬁcial intelligence (AI) so ware that uses key precalculated user phrases and auditory or text-based signals to simulate interac ve human conversa on. Chatbots
rise as a key area for Human-Computer Interac on (HCI) community. Empathy is the ability to understand human
emo ons. Empathy in a chatbot is a new topic for the chatbot interface. With the help of Empathy, a chatbot can
detect the human emo on or state of condi on and talk accordingly with the user. Recent eﬀorts are also aimed at
crea ng more responsive chatbots for deeper and emo onal talks. This can also help enhance chatbot use by
making users feel be er. Few chatbots are available in the Bangla language but none are available that can detect
human empathy and act according. The empathe c chatbot can have a conversa on with the user and can extract
the feelings from the text using some method. The genera on of empathic responses will detect and convey
appropriate emo onal responses more dynamically. This paper aims to discuss ways and methods of using empathy
to introduce a Bangla Chatbot.
Keywords: Feed Forward Neural Network, Natural Language Processing (NLP), Word Embedding, Word Stemming,
Seq2Seq Model

© 2020 BAJ. All rights reserved.
1.

Introduction

In modern days, the interaction of humans with
digital devices has become common which led to the
development of a chatbot. Machines started to
impersonate many human behaviour patterns, with the
ﬂow of artiﬁcial intelligence. Artiﬁcial Intelligence
conversational method, which is also known, as Chatbots
are an excellent example of such an intelligent machine.
Golpo, a chatbot was implemented by TD Orin in 2017.
She designed a data-driven close domain chatbot in
Bengali using a knowledge-based talk interface and
learning from the user. Golpo cannot detect empathy. Our
chatbot can detect empathy, which will act as a companion
[1]. Every year in Bangladesh, suicide kills around ten
thousand people [2]. In most cases, the reason is
depression and loneliness. But our chatbot will act as a
companion for lonely people and it will help to remove
loneliness and depression. A chatbot can be developed in
many ways using Deep Learning which re-quires Neural
Networks to learn the input sequence. But it is a huge task
to add Empathy to a chatbot. Adding empathy will make
VOL-1
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the chatbot behave more humanly and will make the user
feel like having a conversation with a person.
Most people appreciate a chatbot that oﬀers
sympathetic or empathetic responses.
1.1. Natural Language Processing (NLP)
Natural Language Processing is a computer
science and artiﬁcial intelligence subﬁeld that deals with
machine-to-human language interactions. The Deep
Learning approach provides multiple layers of modeling
and a state-of-the-art output for data representation. In the
context of natural language processing, a variety of models
and methods is present [3].
1.2. Feed Forward Neural Network (FNN)
A FNN is an AI component where a loop is not
created by the relation between the nodes. It is the Neural
Network's ﬁrst and easiest. The current input and hidden
state are used by a feed-forward network layer to produce
the new vector. The vector is transformed to create a new
context vector via Softmax.
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detection.

Chatbot

B. Bots for Identifying Anxiety and Depression:
Nowadays depression is quite a familiar thing
with the young generation. They get depressed
and anxious for various reasons, such as studies,
family problems, etc. Chatbots can help people
to get out of this depression. They can share their
feelings and get something to talk about.
C. Bots can act as a friendly companion: The old
people of our country usually spend their time
alone. They have no one to talk to. Our Empathic
Chatbot can help them avoid loneliness.

Fig.1. Flow chart of Chatbot.
3.
1.3. Seq2Seq Model
Seq2seq model uses deep learning to revolutionize
the process of grammar and sentence structure. It works
with the current word while translating and also with its
neighbouring words. It has mainly two components,
Encoder, and Decoder. It is also known as the EncoderDecoder Network. The encoder requires the deep neural
network layers to convert the hidden vectors that represent
the existing terms in the context. And decoder is akin to the
encoder. The input here is the hidden vector, its own hidden
status, and the current word to ﬁnally predict the next
word. Other than the two components, there are Attention,
Beam Search, and Bucketing in the Seq2seq Model.
2.

Chatbots in Context of Bangladesh
2.1. Use of Chatbots in Bangladesh

Chatbots are rising as an increasingly important
ﬁeld for interaction among people and computers.
Chatbots are not just useful for automating marketing,
sales, and customer service operations at global
enterprises. They have also been used successfully to ﬁght
social injustice, and raise awareness among the people. It
can also act as a friendly human companion. In the context
of Bangladesh, Chatbot can play a very important role.
A. Avoid Suicidal Tendency: Empathic Chatbot is
like having a companion. Talking sometimes
makes the mind clear of all the confusion.
Nowadays the young generation often feels
depressed and lonely for various reasons. They
then try to commit suicide. Our Empathic
Chatbot can help them get out of their depression.
Crisis Text Line provides an AI solution to detect
the risk of suicide. It uses deep neural networks
and natural language processing (NLP) for
02

Architectural Model of Chatbot
3.1. Classiﬁcation of Chatbot

Based on their purpose of designing and the
information that is expected to provide, there are two
classes of chatbot [8]. They are:
A. Conversational chatbots: A conversational
chatbot is designed for fun purposes or to
complete a task. A conversational chatbot can be
either a Chatterbot or a task-oriented bot. Our
chatbot can be categorized as Conversational Bot
as it is for normal chit-chat and can detect
Emotions.
B. Domain-based chatbots: The classiﬁcation of a
chatbot based on domains is of two types. Open
Domain and Closed Domain bots. İn opendomain dialog system aims to create long-term
user relationships through satisfying the human
need for interaction, aﬀection, and social
association.

A chatbot can be designed in two ways: Response to a
user can be generated using machine learning models or a
relevant answer from predeﬁned responses. A chatbot can
be of either a Generative model or Retrieval based model.
A. Generative models: This model is designed to
have human-style conversations. These types of
chatbot require a huge amount of data. These data
are to be trained accordingly. Microsoft Tay and
Zo are notable examples [11].
B. Retrieval-based models: Retrieval model is very
simple for implementation and has predictable
results. API'S are available for developing
retrieval-based models. They are easy to build
VOL-1
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when compared to generative models. A
Retrieval Based Model uses a collection of
predeﬁned responses and a model to generate
user input responses. Information Retrieval is the
activity of obtaining the system resources that are
relevant to the answer.

The designed chatbot is classiﬁed as both
conversational and generative. A chatbot can also be
deﬁned as an intelligent friend that consists of three
components. The components are a model that process
message based on problems, a model that select
appropriate support strategies, and a model that generate
responses based on the ﬁrst two models.

Rahman et al.: Bengali Conversation with Artiﬁcial Intelligence: An
Empathic Chatbot Companion

Erica. It is a highly human android model by Hiroshi
Ishiguro to resemble a woman who is 23 years old. It is
capable of reciting scripted news and has a conversation
with humans. But they haven't added empathy to their
robot. Adding empathy would have made the robot more
humanly [6]. In 2019, a group of students from UIU
developed a Virtual Assistant application for Bangla
Language. They covered a wide variety of frequent
commands with an accuracy rate of 94.065%. They
generated a dataset consisting of keywords and their
similar actions. But if commands are given outside the
dataset, they search Google for the command and present
the result. Though they have reached their goal still they
have some limitations [7].
Xu at el. in 2017 developed a chatbot using Long
Short-Term Memory which can process human emotions
and information. They surveyed about 1M Twitter
conversations and between user and agent. Emotional
Requests express emotions and attitudes whereas
Informational Requests intent to gather information about
a problem [8].
4.

Fig.2. Generative Based Model.
3.2. Other Popular Chatbots
The ﬁrst developed chatbot was Eliza by a German
Computer Scientist in 1996. It used NLP program at MIT
Artiﬁcial Intelligence Lab [4].
ALICE (Artiﬁcial Linguistic Internet Computer
Entity) is a natural language, open-source chat robot,
which uses AIML (Artiﬁcial Intelligence Mark-Up
Language). They, therefore, introduced an architectural
chatbot with appropriate modules to recognize and
maintain social practices in conversations [4]. Microsoft
Xiaoice is available in China and is an empathic chatbot. It
has a sense of humor and listening skill. Xiaoice can tell
jokes, recite poetry, share ghost stories, and relay song
lyrics [5]. Xiaoice published the ﬁrst fully AI Chinese
poem book [10].
In 2017, T.D. Orin designed a chatbot titled
Golpo in Bangla, which is a basic text conversation. She
collected a Bengali Corpus for building the knowledge of
the system. The format was used in JSON. Best Match
Adapter was used for the output. It used Jaccard Similarity
function [1]. In 2018, Japan anchored a new robot named
VOL-1
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Methodology

The input of our chatbot is text-based. After taking the
input as text, it breaks down the text into Token. Then the
tokenized words are checked from word-to-word for Word
Stemming. Stemming breaks down a word to its core
meaning. Then the process goes to Word Embedding. Here
the input text is given a binary value based on the
importance of text in the input. It is a numerical
representation done in Binary Form. There are two ways of
value representation. These are 1D Array and 1 Hot Vector.
We used the 1D Array representations. The binary value is
sent to the seq2seq model with the help of an activation
function which is called Softmax.

User
Input

System Entry
1. Seperate the word of Sentence
2. Select the root word
3. Match the root word
with predened word
4. Return the corresponding text

Returns

Fig.3. Flowchart of the Proposed System.
Softmax Units: The activation function of the output nodes
is implemented by the Softmax Function. The softmax
units are used for the multitude output distribution. It is
also known as the normalized exponential function. By
03
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applying Softmax, each component gets between the
interval of (0, 1). It is used for a probability discrete
variable with n values. It can also be used for Sigmoid
Function which is a distribution of binary variables.The
formula that deﬁnes the standard softmax function is Rk
→Rk where for i = 1,….., K and z = (z1,….., zk) ∈RK. We
apply the exponential function element zi of the input
vector and normalize the value by dividing the sum. Data
plays a crucial role in the design of any application.
Chatbots are to be trained with sentence and question,
response pairs. There are many datasets available for the
design of chatbots. But in Kaggle, there is no Dataset
present for Bangla Language and none found for Empathy.
So, we created our very own dataset in JSON format.
Initially, we ﬁtted a simple dataset for our model.
To design any application, the ﬁrst thing we need is
data, which should be pre-processed to obtain a particular
format of a machine. The data processing of our chatbot
goes through a certain amount of processing before
generating output.
A. Word Embedding: Word embedding is the
numerical representation of a text. Mapping a
word of a vector is done with 1 and 0. Let us
consider an example sentence=” আমার
আজেক অেনক পড়েত হেব”. The vector
representation of “পড়েত” for the above
sentence is [0, 0, 0, 1, 0].
B. Word Stemming: In linguistic morphology,
stemming is a process to reduce inﬂected words
in the basic root. The algorithm of stemming is
being studied in Computer Science since the
1960s. The stem word is not identical to the base
word but it is the root of the word. For example:
Let us consider the word "ক দায়ক”. The
word stem of the word is “ক .

BAIUST ACADEMIC JOURNAL
4.1. Preparing the Seq1Seq Model
The model has three arrays. Encoder Input,
Decoder Input, and Decoder Output. The function of
encoder input is tokenizing the question while the function
of a decoder is to tokenize the answers.
The model also has embedding and layers. The 2
input layers are one for encoder input and the other for
decoder input. Words in a user's request cannot be directly
used as inputs. Each word needs to be converted to a
feature vector. Word embedding is the numerical
representation of a text. Mapping a word of a vector is done
with 1 and 0. Word Embedding improves the ability of the
network to learn from the given input data. The model is
trained for 150 epochs using the RMSprop optimizer. We
used the Softmax function as it can predict a single output
from an answer.
5.

Results

We split our whole dataset into two-part. One is
Train Dataset and the other is Test Dataset. 80% of the
whole is Train Data and the rest 20% is Test Data. The
accuracy percentage of the train data and test data is 0.95%
and 0.934% respectively. In 2017, a student of BRAC
University developed a Bangla chatbot named Golpo. She
developed a chatbot that can have some normal
conversation [1]. But it lacks the technique to detect
empathy. On the other hand, our chatbot can detect human
emotion and reply accordingly. We used seq2seq to
develop the chatbot. When asked our chatbot can answer
questions and show some empathy. It can both answer
emotional and informational questions. It can give an
appropriate answer to the user.
Table 1 Comparison between the Golpo and Pihu

Get input From External Resources
Processing Input
Input and output
JSON

Word Stemming
Word-to-word
Word-Embedding
One Dimension Array
Seq2seq Model

Return Response

Fig.4. Process Flow Diagram.
04
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the dataset and ﬁt it into the model. As no dataset is found,
we had to prepare our very own dataset and it is updating
accordingly. Comparing with the previous in Golpo, we
were able to deliver some empathetic replies from our
chatbot. Whereas Golpo gave straight answers, Pihu
showed some empathy. We intend to work more with Pihu
and will try to improve it. In the future, the aim is to add
some predictable features so that Pihu can predict the
mood based on chats with the user. Also, LSTM will be
included as it can give access to the memory cell and can
store previous conversations.
The paper discussed the approach for designing a
chatbot with empathy. In addition to this, a comparison is
highlighted between several chatbots so far developed.
From the survey, it can be concluded that the chatbot we
developed is a state-of-art till now for Bangla Language
and will be able to detect Empathy which is not yet done.
8.
6.

Discussion

The name of the chatbot is Pihu. Before working
with the Bangla chatbot we implemented an English
Chatbot to get familiar with the working environment. We
set up the environment and successfully implemented the
English chatbot. But our real diﬃculty was with the
Bangla chatbot and adding empathy to it. Normal Bangla
chatbot is easy to design as it does not need to identify the
users' feelings. But when it comes to adding Empathy, we
needed to think about other techniques to make the chatbot
feel the users' emotions. Adding empathy in the chatbot for
Bengali language is a unique feature and a new
methodology was used to implement it which reﬂects the
novelty of the work. The input of our chatbot is text-based.
We used Seq2seq model and our JSON dataset that ﬁts in
order to develop the chatbot. The chatbot can answer the
questions that are asked to it and can show some empathy.
It can give a good response to the user. The answers were
accurate and the response time was also good.
7.

Conclusion

Basically, users want a chatbot that can put value
into their lifestyle while being a friend and a companion.
They also provide insightful suggestions on topics that
they usually bring up. A Chatbot can automate a natural
language conversation (or chat) with a user across
messaging applications, websites, or mobile applications.
The Chatbot shows Empathy and can understand the mood
of the user in the current state. It was a challenge to collect
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Abstract: In the ﬁeld of ar ﬁcial intelligence, one of the challenging tasks is detec ng real- me objects because it
needs faster computa on power to recognize the content at that moment. Here, a novel object recogni on
approach is proposed, which combines Single Shot Mul -Box Detec on (SSD) with a lightweight network model
known as MobileNet. SSD speeds up the classiﬁca on of sub-windows by formula ng the problem as a sequen al
decision process. Addi onally, MobileNet provides be er mul -scale handling to detect objects of all sizes without
rescaling the input image. This speed-up builds upon the scale invariance property of image sta s cs in natural
images that oﬀers a powerful rela onship for approxima ng feature responses of adjacent scales. Experimental
results showed that this combina on of MobileNet with the SSD template, which is the proposed novelty of the
research, improves the level of validity when recognizing real- me household objects.
Keywords: Object recogni on, SSD, MobileNet
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1.

Introduction

Object recognition is a common application for
the position and labelling of objects within a video series
by computer vision techniques. It is very important and
diﬃcult to detect and track moving objects or targets in
real-time video. As there are many approaches in the
process of detection that have so far been observed, the
rate of precision remains uncertain. The neural network
method has therefore been developed to detect objects in
the sequence of video. One of these systems is the deep
neural network and it makes the hidden layers more
precise to detect the object in the video. In 2014, the RCNN was initially used for the detection process based on
a deep convolution neural network model. Then there
were more improved methods such as simple R-CNN,
Faster RCNN, faster R-FCN, and SPP-CNN. It cannot be
used for multiple diﬀerent types of recognition due to its
complex networking structure. For that a single network
and better output are important. Therefore, the single-shot
multi-box detector depends on VGG and that has some
extra layers since the reduction of the feature was specially
designed for real-time object detection [17]. Few of the
variation in multilevel property and the existing box idea
apply to reclaim the drop in precision SSD.
Because SSD uses the ﬁlter of convolution to
detect the altitude of the images it loses its precision when
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it gets the low-resolution frame [3]. Here, we proposed
combining MobileNet because it harnesses the quality of
separable and profound convolution, which minimizes the
length of parameters dramatically compared to standard
coalescent ﬁlters of the same length. Thus, the lightweight
of the deep neural network is obtained which eventually
makes the whole system faster..
2.

Previous Works

The greatest challenge in creating a stable object
detector is the volume of picture variance. Important
factors leading to this variability include; the location,
distance, or direction of the target about the frame,
signiﬁcant in-class object class variations, background
noise, color discrepancies, shifts in lighting, and (partial)
occlusions [14]. Target recognition algorithms strive to
identify artefacts under certain circumstances and to be as
resilient to such diﬀerences as possible [15]. A signiﬁcant
parameter inﬂuencing both speed and detection rate is the
deﬁned sliding-window phase size at which the detector
scans through the image [16].
The research by S. Kanimozhi et al [12] inspires
most of the research presented in this paper. Similar to our
research the authors proposed a very fast object detector;
however, focusing on the problem of pedestrian detection.
In their detection framework, the core contribution for
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reaching high detection speeds is a ground place
estimation technique for reducing the search space of
images [13]. The authors report detection speeds of 100
fps, using the ground plane estimation technique requiring
a stereo-camera. Using the stereo-camera setup and the
ground plane estimation technique the authors can reduce
the search space to 640 × 60 pixels regions over 10 scales;
hence this allows them to run the detector at such high
speeds. In the research presented here, rather than
considering ground plane estimation, speeding up the
classiﬁcation by manipulating the sub-windows is studied.
3.

Single Shot Multibox MobileNet (SSD)

It implemented an updated version of MobileNet
called Mobile-Det is used with the combination of Single
Shot MultiBox Detector (SSD) form. We have developed
this joint version to measure the favor of using this joint
version and do a feasible review with other models like
YOLO and VGG-based SSD. The SSD component of this
project is enormous and far-reaching, so it will have a
small prolog on how it works in similar pieces. Generally,
SSD used diﬀerent types of layers as classiﬁers, using the
combination of various type ratios in the type of existing
boxes at a speciﬁc location to evaluate each feature map in
a coevolutionary manner [3]. The classiﬁer also predicts
the scores of class according to ranking on the containers.
The accuracy in measuring the default boxes is only
performed into account at the time of training if its Jaccard
overlaps with the ground [7].
Figure-1 demonstrates the Mobile-Net design
with the same frame arrangement as the SSD-VGG-300
[10]. But we are using MobileNet as a basis instead of
using VGG in our research [11]. In addition, the deeply
separable convolution form is restored in our approach
instead of regular convolution.
Finally, it is obvious that the implementation of
the SSD framework works well in the complete training of
the ﬁgure instead of hanging on the frame of reference.
Consequently, also, in theory, the transient data is
increasingly reliable. But the main problem is it turns very
slow as more convolutions are added in this model.

BAIUST ACADEMIC JOURNAL
For the extraction of feature charts, SSD uses
VGG16. Then it uses the Conv4_3 layer to detect artefacts.
For illustration, we draw the Conv4_3 to be 8 × 8 spatially
(it should be 38 × 38). For each cell, it makes 4 object
predictions.
4.

Methodology

Object detection methods usually fall into either
machine-based learning approaches or deep learningbased approaches. It is a type of application that is done by
the mechanism of deep learning technique. Deep learning
techniques can detect end-to-end artefacts without speciﬁc
characteristics, which are usually based on convolution
neural networks (CNN).
The proposed MobileNet SSD approach can be
useful in-depth structure to recognize the real-time
artefacts more eﬃciently. For generating the actual
outcome whole methodology is divided into three steps:
Step 1 explains how the API generated for object detection
in Tensor ﬂow is used to detect artefacts.
Step 2 explains the best SSD process for the detection of
artefacts in real-time.
Step 3 addresses how MobileNet contributes to making the
whole system more lightweight.
Step 1: In expressing and implementing machine learning
algorithms, it is an interface for the detection of the object.
The object detection Tensor ﬂow Application
Programming Interface is a platform developed over
Tensor Flow that makes it easy to train and deploys
diﬀerent object models. To detect and monitor this object,
it used this Tensor Flow API. Design of a learning system It
is still a diﬃcult computer vision task to identify and
correctly detect multiple objects in a single frame. A
calculation communicated using Tensor Flow is conducted
with almost no modiﬁcation in a large range of
heterogeneous systems [9], ranging from mobile phones
and tablets to large scale distributed frameworks with
multiple instruments and a large number of the computer
device.
Step 2: Mobile Nets operates based on the layer of Deep
Separable Convolution (DSC). It used some initial type of
model to minimize layer computing costs for two reasons:
The standardized method of convolution was replaced by
the Depth-wise model. Spatial convolution was conveyed

Fig.1. Mobile Net SSD.
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independently over the input of each channel in-depth type
approach. Another reason is point wise convolution [6]. A
simple convolution layer is used for the information of
channel projection from depth into the extra space of the
channel. Since deep separable Convolution has fewer
parameters than regular layers of convolution, it also
needed to calculate only less operation [8]. That's why it's
cheaper and faster.
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phones, cups, mouse, keyboard, scissors, etc. Between
them, 60% of the data is used during the training process
and 40% of the data is used in the testing/validation and
test sets in the test process with the distribution of images
and objects.
7.

Results

Step 3: This section explains the structure model that we
have used to implement this project. Figure-1 shows the
network model consisting of diﬀerent DSC modules.
Rectiﬁed Linear Unit, normalization of the batch, point,
and depth-wise operations are the layers included in the
DSC section. The module's ﬁrst layer is used for regular
convolution and while the end layer is used to minimize
the spatial type of resolution. Co-author's ORCID ID there
is a look-up option included in Manuscript Central.

Fig.3. Diﬀerent types of detection in our Experimentation.

Fig.2. Structure of a Separable Convolution according to
Depth-wise typical module.
5.

Environment

The implementation environment was an Acer
SF314-55 laptop computer ﬁtted with an Intel Core i74210U 1.70 GHz Processor, 8 GB RAM, and 840 M GPU
NVIDIA GeForce. Windows 10 is the operating system.
Anaconda was the principal software tool. The framework
for object detection and its associated methods was
implemented as a combination of pre-existing and selfprogrammed with Anaconda tools.
6.

Data-Set

Our image data is taken from our custom dataset
which is similar to the COCO dataset. We have created a
dataset with images used in today's life, such as cell
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It is the complete output ﬁgure of our thesis. Here
cell phone, cup, mouse, scissors, and keyboard are
detected. There is box which covered the sample. It
denotes the accuracy percentage of each sample. It has
some major advantages. It can detect the entire sample
together with minimal light.
8.

Loss and Accuracy

In ﬁg.4. X axis denotes total trained steps and Y
axis denotes the loss scale. Here we count the smooth total
loss value. We trained our machine about 35,000 steps.
After a sequence of 5,000 steps up to 35,000 steps, we
showed smooth values. The main concern of train steps is
to keep the smooth under 0.05 for better accuracy. Already
it focused on it.
There have many methods of object detection
like R-CNN, fast Yolo, Yolo (vgg16), SSD, and so on. At
09
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ﬁrst, we try to make a comparison between these methods
by three attributes. These are mAP, FPS, and the number of
boxes that create during the implementation of the method.
Here, mAP means mean average precision, FPS means
frames per second. This comparison is made to pick the
best object detection method and make it more eﬃcient.
SSD has been used to implement this project. It can easily
notice that SSD has high mAP with low FPS. And it can
divide a picture into a huge number of boxes which is
around 25 thousand. And this deviation helps the machine
to detect an object more correctly.

manipulation. Faster RCNN is useful to detect artefacts via
the KITTI [4] dataset traﬃc data system. However, this
method does not provide a new detection rate for real-time
data which directly clarify that much more research is still
needed to improve the inference velocity for the data of
real-life. In the YOLO system [5] the problem with
increasing real-life data inference speed was solved by
combining the area plan with the classiﬁcation approach
including a tangible problem of regression straight from
pixel picture to the bordering of the box with group
probabilities. As a whole pipeline discovery is a special
network, it may improve the performance of direct
detection.

Y

10.

X
Fig.4. Total Loss.
Table 1 Trained steps VS Smooth value

9.

Trained Steps
5000

Smooth Value
0.1248

10,000
15,000
20,000
25,000
30,000
35,000

0.0964
0.0834
0.0598
0.0254
0.0234
0.0225

We tried to identify the image we display in front
of a webcam in this document. The model developed was
tested and trained using a framework provided by Google's
Tensor Flow Object Detection API. Studying a structure
from a web camera generates many problems, so well
structures per the second approach are needed to minimize
problems with input/output [11]. So it concentrated on the
techniques of threading which greatly increases structure
per second to improve the processing time for each object.
Although the software correctly identiﬁes each object in
front of the camera, moving the detected object box over
the subsequent object in that video takes about 3-5
seconds. Using the mentioned function, it can be detected
and focus the object in the area of sports so that the
machine can prepare profoundly.
By using the Public Surveillance Camera to track the
emergency Vehicle in traﬃc, it will monitor the traﬃc
signals. Through monitoring the abnormal behavior of the
people, it can also identify the public place occurred crime
in the. Even monitoring their movement on the border of
our country, we can introduce this application in the
satellite to avoid terrorism activities. The plan will be
useful in identifying and monitoring objects and making
life easier.

Discussion

Many CNN detection methods for R-CNN [1],
for example, start from the recommendation to the
classiﬁers of objects of the diﬀerent sites and scales in a
test picture and provide the resulting classiﬁers of the
raised region to detect an artefact.
Upon identiﬁcation, the bounding boxes are corrected and
the boxes are re-scoring using other items in this frame
upon storage. The invented RCNN version is then given,
such as F-RCNN [2] and Faster-RCNN [3], which is used
several mechanisms to reduce regional proposal
10
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Abstract: Nowadays Blockchain technology is adopted for various services by a good number of global companies.
Blockchain technology ensures integrity of ledgers, privacy of transac on and authen city of transac ons without a
centralized control actor. In this paper, we are focused on using this technology in ci zen iden ﬁca on system of
Bangladesh. A Cer ﬁca on Authority ensures that the informa on which is not genuine and tempered is not added
in our proposed decentralized network. One of the most preferable and suitable consensus algorithms for private
Blockchain system known as Proof of Authority (PoA), is used to secure the mining process as every miner in the
system are known en es, thus protec ng the system from 51% a ack, which is indeed a major drawback of the
public Blockchain system. Once a block is mined and distributed across the network, no informa on could be
deleted or modiﬁed and the system becomes counterac ve against any fraudulent a acks.
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1.

Introduction

To facilitate digital services to the people,
identiﬁcation system is an important factor. In Bangladesh
a unique identiﬁcation number is being provided by the
government. This identiﬁcation number is important for
various purposes like voting, Visa application, SIM
registration, Job application and various sorts of
government services.
Various fraudulent activities regarding this
identiﬁcation system are becoming common phenomena
in Bangladesh. Many immigrants are getting identiﬁcation
number using illegal way as they are not citizen of this
country because of some corrupted people in the authority.
As this arrangement is centralized, any unethical
concern can intentionally temper the original information.
Moreover, this identiﬁcation system is still distributed and
segmented between diﬀerent government agencies and it
causes problems to the users as they have to do the
registration for each service and have to remember the sign
in information individually.
Blockchain technology was introduced as
Bitcoin's underlying technology. Because of its distributed
and decentralized nature, it is being used in various ﬁeld of
technology as it is practically quite impossible to add,
modify or delete records of a transaction.
12

In this paper, a blockchain based Smart Card
system is proposed which is both private and permission.
As the information is stored in a peer-to-peer and
distributed manner across the network, it is impossible to
temper any information stored inside each block as a form
of transaction. All of the identiﬁcation related data are
stored in one decentralized network from which only
approval from the system's Certiﬁcation Authority (CA) is
required to access any speciﬁc Smart Card information
which is immutable in nature. Moreover, the system uses
Proof of Authority (PoA), which ensures that all the
miners are known entity, so that the system can be
protected against any fraudulent attacks occurred by the
anonymous miners in public blockchain scenario.
2.

Related Works

Blockchain is a peer-to-peer, decentralized and distributed
database system which could be either public or private in
nature [1]. Prior to storing any dataas a form of transaction
in a block, the agreement made by all the nodes in the
system must be ensured ﬁrst. Once information is written
in the block, it cannot be further tempered, removed or
reversed by any peer. All the blocks of the system, except
the ﬁrst one which is known as Genesis Block, are linked
with the block situated behind the musing a cryptography
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hash, forms a chain-like architecture which is the core
reason behind the robust security it provides [2].
Ethereum, which is built upon the decentralized and
distributed nature of blockchain infrastructure, is an open
source platform used to automate any blockchain based
system by one of its distinctive features named Smart
Contract[3]. This smart contract deﬁne sell the terms and
conditions, the users who are permitted to use the system
and the rules for making a valid transaction. After the
contract's deployment on the chain, it will not be possible
to modify the blocks of code inside that contract. To
execute a smart contract, the participating nodes of the
system must fulﬁl the conditions which are responsible to
invoke this self-executing computer program [4].The
identiﬁcation system of the past decades is insecure,
complex, time consuming and full of middleman. It has
always been the subject to unethical intruders, downtime
of the system, unavoidable system upgrades and license
fees, as well as hardware constraints and network traﬃc
obstructions [5]. At present there are still challenges in
verifying user identity, authenticating and authorizing
user. As the system is distributed, a large amount of user
data is provided to service provider that increases the
probability of fraud [5] [6].Recently there was a massive
data leak of 46.2 million mobile users [7]. There is a
possibility that their personal details, mobile number,
addresses may have fallen into wrong hands [7].
At present, many organizations are using this
blockchain technology to implement diﬀerent types of
identity veriﬁcation systems. These newly developed
frameworks are way more secure than the classical ones.
ShoCard [8] allows us to store our personal information in
an identity document in the Blockchain. After being
digitally signed by the owner, the document gets both
encrypted and hashed. Next, the document is sent to the
blockchain network and the decentralized app generates a
public and a private key against that document. The
authenticity of a person's identity can be veriﬁed using the
public key generated by the system but modiﬁcation of
personal information requires private key [22]. OneName
[9] provides an identity service that allows users to bind
their names and bitcoin addresses to social accounts,
which is equivalent to providing a public Bitcoin address
and digital signature for each social account. The Bitnation
project [10] aims to create virtual nations on the
blockchain platform for the purpose of making the services
provided by the government globally accessible. This
decentralized platform requires its users to register as a
Bitnation“Citizens” and after successful registration they
will receive Bitnation's “World Citizen Identity Card”.
After a person is assigned Bitnation citizenship, he/she is
able to access all the self-accredited services oﬀered by
this Bitnation project [23].
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3.

Preliminaries

An easy way to comply with the requirements
stated in the Author Guide [1] is to use this document as a
template and simply type your text into it. PDF ﬁles are
also accepted, so long as they follow the same style.
3.1. Blockchain
Blockchain refers to a chain of blocks which
stores transactional information in such a way that the
digital data inside the blocks are immutable. It can be
thought of as a public ledger which is distributed and
decentralized. One or more transactions must occur for a
block being created. Each of the blocks store time, date and
type of the transactions inside it. It also stores the
information about the person executing the transaction.
These blocks have their own unique hash which
distinguishes them from each other. Using a mechanism
named 'Consensus', blockchain ensures that no fraud
transactions can occur or the transactions inside these
blocks cannot be omitted or changed [11][12]. Proof of
Work is one of the many Consensus mechanisms; in which
a miner mines a block by making sure that no fraud
transactions are being stored in the blocks or no intruder
can modify the information residing in the blockchain. To
temper a blockchain, 51% attack must occur, which refers
to an attack made by a large number of miners or just by
one single block validator taking over 51% of the system's
computing power, which is still hypothetical and almost
impossible [13].
3.2. Ethereum
Ethereum is an open source, decentralized
blockchain based system which has a unique functionality
named Smart Contract. Developers can use this platform
to build decentralized applications and what makes this
system distinguishable from other blockchains is that it is
programmable; therefore, new kinds of applications can be
built using Ethereum's own programming language known
as Solidity. Time required to mine a block is comparatively
much lower than any other blockchain based systems
[15][16][17]. Ethereum has its own cryptocurrency known
as Ether which is, after Bitcon, is the second most popular
crypto-currency in the world [18]. Besides Ether,
Ethereum also supports many standard tokens which are
not crypto-currencies but essential for Initial Coin
Oﬀerings (ICO) to raise fund from public for a future
project or new crypto-currencies to be developed [19].
Moreover, there are various test networks for Ethereum
besides the main network, all of which can be used to test a
newly developed decentralized application whether it has
13
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any kinds of ﬂaw and working according to the desired
functionality [3]. After testing in any of the test networks,
if the dApp works perfectly, then it can be transferred to
the main network for the actual deployment in the
Ethereum network.

BAIUST ACADEMIC JOURNAL
contain all the relevant information of a person's Smart
Card. All the terms and conditions of the system are written
in a Smart Contract using which the CA veriﬁes an
authentic transaction.
4.2. Development of Smart Contract

3.3. Smart Contract
Smart Contract refers to a piece of computer code
which controls the whole decentralized app built by a
developer. It manages all the transactions being executed
without third parties. This contract includes the terms and
conditions of the agreement between buyer and seller;
necessary for a transaction to be executed, which are
written into lines of code [4]. Smart Contract is also
refereed as a computer protocol running on top of
Ethereum blockchain system under which both parties
agree to interact with each other. The programming
language used to develop the smart contract is known as
Solidity. After writing the smart contract, it needs to get
uploaded to Ethereum's main network or test network [3].
3.4. Proof of Authority
Proof of Authority is one of the most popular
algorithms used in consensus mechanism for private and
permissioned blockchain, capitalizes on the value of
identities, which means the validators of the blocks do not
stack coins to be nominated for mining a block. Instead,
they stake their own reputation which is used as the only
criteria for being selected by the authority of the system
[14]. Transactions and blocks are mined by these preapproved participants and act as moderators of the system.
This model relies on a small number of block validators,
thus making the system highly scalable [20]. It also
enables the companies to maintain their privacy while still
receiving all the beneﬁts and security of blockchain
technology [21].
4.

Proposed Framework
4.1. Development of Private and Permissioned
Blockchain

Ethereum based Private Blockchain is used to
build up the system. The system is permission based,
meaning that not everyone can join the system and remain
anonymous. A Certiﬁcation Authority (CA) makes sure of
the fact that only those users who have permission to join
the system can be a part of the network to act as a miner or
execute any transaction. Another role which is played by
the CA is to certify whether a transaction made by any
node of the network is valid or not. Here, the transactions
14

Smart contract is a procedure or code written
using programming languages like Java or go and is stored
in the blockchain network. Smart contract deﬁnes the
conditions on which all stakeholders agree. It is like paper
contracts agreed by stakeholders and executed
programmatically.
Smart contracts are essential to ensure that data is entered
in to the ledger by the correct Stakeholder. Since the smart
card data is sensitive to each agency or country, we need to
have strong permissions logic to govern it. For example,
Permission to enter or modify citizen related data in
blockchain should be assigned only to Election
commission authority of Bangladesh. However other
stakeholders can query citizenship related data (read
access) from the blockchain based on certain conditions if
required.
For this paper, we have two major algorithms that
will be used as logic.
ALGORITHM 1 - Issue of Smart card
1. Require:
The Smart card issuing agency role is deﬁned and
added in the blockchain.
2. Ensure:
Smart Card issuing agency role restricted to add
only Smart Card related data. The agency will
have permission to update Smart Card status
(Issued, Renewed and Revoked) and query details
of a particular citizen.
3. Inputs:
Smart Card application details submitted by the
user or request from Government agencies to
revoke Smart Card.
4. if initiator of transaction is Smart Card issuing
agency
5. then
Identity Veriﬁcation << Persons Identity
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6.
7.

key
KYC Veriﬁcation << Persons Identity
key
Police Veriﬁcation << Persons Identity
key
if all required veriﬁcation pass
then
Smart Card application accepted. Write
To Blockchain (Smart Card accepted)

8.

else if request from Government agency to
revoke

9.

then
Smart Card revoked.
Write To Blockchain (Smart Card
revoked)

10.

else
Smart Card application rejected.
Write To Blockchain (Smart Card
rejected)

11.

else
Invalid transaction

12.

end if

Only Smart Card Issuing agency can add or
modify the personal details of citizen using this algorithm.
The result of this algorithms will be a ﬁnal single object
that will hold all details of a person which can be a source
of truth for any public, private and security agencies for
veriﬁcation, current status of a person or any other details.
ALGORITHM 2 – Querying capabilities from the
Blockchain
1.

Require:

Smart Card details deﬁned and added in the
blockchain.
2.

Inputs:
Person's Identity key provided by the person and
Querying Agency Details.
3.
4.
VOL-1
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5.
6.
7.

then
if querying for Smart Card Details
then
Return Smart Card details.

8.

else
Invalid transaction

9.

end if

This is the logic for querying capabilities that is designed
to ensure that only relevant data is retrieved based on the
permission level that the agency has.
4.3. Development of Smart Contract
The nodes which are assigned the task of
gathering Smart Card information, collects the data from
the server of Election Commission. After data collection,
the node converts this information into cryptographic hash
using SHA-256 hashing algorithm and sends the hash to
CA along with the source of the received information,
which is Election Commission Server, as a transaction
request. The CA receives both the hash and source address
from that speciﬁc node. Smart Contract in the CA's end
contains a method which again collects a person's
necessary data from the server, converts it into
cryptographic hash and compares between this calculated
hash with the received hash. If the two hashes are identical,
then the CA provides a validation certiﬁcate to that node
which ensures the genuineness of the data.

4.4. Digital Signatures from CA for Certiﬁcate
Authentication
Certiﬁcation Authority provides its digital
signature in the certiﬁcate of genuineness by encrypting
the certiﬁcate two times; ﬁrst encryption is executed using
CA's own private key and the second encryption is done
using miner's public key. The reason behind the two-time
encryption is to ensure both the conﬁdentiality and proper
authentication. After receiving the certiﬁcate of
genuineness from any speciﬁc node, the digital signature
veriﬁcation phrase is executed by the authorized miner.
In this step, the miner ﬁrst decrypts the received
encrypted version of the certiﬁcate by its own private key
and then second decryption is performed using CA's
public key.
After all the decryptions, if the miner ﬁnds the
appropriate certiﬁcate information, then the certiﬁcate is
proved to be signed digitally by CA.
15
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The generation and veriﬁcation processes of digital
signature are illustrated using Fig. 2.
4.5. U s i n g P r o o f o f A u t h o r i t y ( P o A ) a s
Consensus to Mine Blocks
After receiving the certiﬁcate, that particular
node requests the miners to broadcast the transaction in the
network. A group of miners, whose identities are known
and are appointed by the CA, checks if the requesting node
contains the certiﬁcate of authorization and starts to mine a
block which holds a particular person's Smart Card
information.
This block is then broadcasted to all the available
nodes of the network. There are several algorithms
available for consensus purpose to mine a new block, but
Proof of Authority (PoA), especially designed for private
blockchain system is more popular and secure than Proof
of Stake (PoS) and also than the original consensus
protocol named Proof of Work (PoW). This PoA is used in
the system as it is prone to the 51% attack because of the
miners cannot remain anonymous. These miners are
determined by the authority/admins of the system. PoA
ensures that any malicious behavior noticed from the
miners does result in sacking that fraud miner from the
network as the identity of the miner is known.

Fig.1. Generation and Veriﬁcation of Digital Signature.
4.6. Broadcasting the Notiﬁcation of
Successful Transaction Execution using
Hyperledger
Hyperledger is a blockchain based platform
which is used to develop permissioned and private
distributed ledger. One of the useful features of
Hyperledger based networks is Event. If some of
participating nodes of a blockchain network subscribe to a
particular event, they get notiﬁed when a particular
transaction gets executed. This feature is utilized in the
following manner:

Fig.2. Blockchain based Smart Card Information Storing Framework.
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(i) For each of the activities related to the smart
card based transactions, an event is created.
(ii) For example: When a smart card is issued, an
event against this transaction is emitted and all the
participants get notiﬁed about this activity.
(iii) Similarly, an event is triggered for updating
the information of a particular smart card and thus all the
nodes inside the network are notiﬁed about this update.
(iv) An event carries some of the necessary
information about a speciﬁc transaction: type of the
transaction, timestamp of the transaction, transaction ID
etc.
The workﬂow of our proposed system is
illustrated using Fig. 3.
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5. Result
There are three separate front-ends available for
the CA, information collecting node and the accessory of
the information stored in the P2P network respectively for
the purpose of interaction with the system. Node which
serves as data collector requests the server from which the
information is collected to send data about a speciﬁc
person's smart card by providing NID number and the
address of that server. If the data source ﬁnds the request as
a valid one, then it sends the desired information about the
smart card to the requesting node. After collecting these
data, both the smart card information and source address
are sent to the CA by the archivist node for veriﬁcation and
certiﬁcation purpose. The following ﬁgure represents the
interactive front-end for the purpose mentioned above.

Fig.4. Requesting the Server to Send and Retrieve Smart
CardInformation.
Various nodes are in charge of data collection and
sending the smart card information to the CA. The
following
webpage informs the CA about the pending authorization
requests. Address of each data collector node is displayed

Fig.3. Flowchart of Blockchain based Smart Card
Information Storing System.
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Fig.5. Observing the Pending Approval Request and Number
of Certiﬁcates Provided by CA.
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and the CA can select an address's request by simply
clicking the 'Verify' button, which it wants to certify as a
genuine one. This webpage also shows the number of
certiﬁed requests against each information gathering
node.
After clicking any of the 'Verify' buttons, another
window pops up, which contains the procedure to verify
whether the request is to be certiﬁed or not. CA puts the
address of the source in the text ﬁeld and presses the 'Fetch
Hash' button to fetch the cryptographic hash of the original
data. After retrieving the hash, smart contract which is
acting as the back-end of the veriﬁcation process for CA
checks if the hash fetched from the source does match with
the hash generated from the downloaded information. If
both the hashes are identical, then the smart contract
enables the button for providing the certiﬁcate to the node
gathering smart card information.
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If some malicious behavior is detected from
miner's activity, he/she is penalized and some of the crypto
currencies are seized from the miner's stake. As a result,
tempering the network will bring ﬁnancial loss to them and
they are discouraged to do any fraudulent activities. This
protocol prevents 51% attack in our system by the
following means:
(I) To carry out a 51% attack, the attacker must obtain 51%
crypto currency of our system. Acquiring this amount of
crypto currency is expensive and diﬃcult
to accumulate.

Fig.6. Verifying the genuineness of the retrieved data and
Fig.7. Accessing a Speciﬁc Smart Card Information from
Providing Certiﬁcate by CA.
the Distributed Network.
After checking the validity of the certiﬁcate
being hold by the node which is requesting the network to
broadcast its collected information, the miner mines a
block to store the received data and transmits the block to
each pair of the node. When the block successfully gets
mined, any person can view the recorded information by
providing the NID and registered mobile number. An OTP
is sent to that cellular number and successful veriﬁcation
of OTP leads the viewer to view overall information about
the smart card he/she aspires to.
Our system uses a customized version of Proof of
Authority consensus where each authorized miner has
their own stakes. These stakes contain crypto currencies
which are the miner's reward for successful mining.
Miners' reputations are set based on the amount of ﬁnances
inside their stakes. The selection of a miner to mine a block
depends on the miner's reputation.
18

(ii) Moreover, if a miner owns 51% of system's crypto
currency, then he/she may face a major ﬁnancial crisis if
the exchange rate of system's crypto currency decreases
drastically; which is a common scenario for many crypto
currencies.
For the above reasons, it is not feasible for any attacker to
execute a 51% attack in our system.
As we have used both Ethereum and Hyperledger for
developing a private and permissioned blockchain
network for your system, it delivers the following beneﬁts:
(i) Ethereum can be used to develop a system's own
cryptocurrency. This customized cryptocurrency is used
for the security against 51% attack (which is already
discussed above) which increases the scalability of our
system.
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(ii) As Hyperledger is a private blockchain, the
transactions executed inside our system are only visible to
the nodes participating in the network. The information
about each of the transactions cannot be accessed from
outside the network, which is a major disadvantage of
public blockchain:
(iii) Access control is more reliable and customizable in
our system as Hyperledger is exercised. Hyperledger has a
wide range of access control mechanism which controls
the accessibility limit of the system resources for a
particular participant. For example: CRUD operations
against the system can be distributed as per the role of a
particular node. A node may have access to only
RETRIEVE and UPDATE operations, while the nodes at
upper tier has access to all the CRUD operations, thus
creating a much more reliable and secured network.
(iv) The utilization of Proof of Stake features inside the
system's Proof of Authority consensus protocol makes the
system more robust than the systems using Proof of Work,
by defending major blockchain related attacks (e.g., 51%
attack).
6.

Discussion

In our work, we have constructed a framework
consisting of all the securities and advantages provided by
the blockchain technology to mitigate the shortcomings of
the existing smart card information storing method. Our
system is more robust and oﬀers more stability and
reliability than the classical one. Inclusion of private and
permissioned mechanism makes the system obstructive
against diﬀerent types of attacks observable in public
blockchain.
7.

Conclusion

Although private and permissioned blockchain is
used to implement the identiﬁcation information storing
system to overcome various drawbacks of public
blockchain, it still has some limitations. Existence of
Certiﬁcation Authority makes the system a bit centralized
where most of the decisions are made by this CA. If CA
becomes corrupted, then the network will be descended
into anarchy. To overcome these problems, further
research needs to be done and is open for debate.
Afterward, this blockchain based model will surely
eliminate most of deﬁciencies of the existing system by
restricting the fraudulent activities done in the classical
digital ID information storing method.
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Abstract: Lung cancer is considered the most common cancer for men and the third common for women. According
to the world health organiza on report near about 1.76 million people died from lung cancer in 2018. Among
various computer-aided diagnosis systems processing and analysing CT scan images to detect cancer from images of
nodule has become popular in this age. A er the implementa on of several image processing steps, four (4)
signiﬁcant features- Area, Eccentricity, Diameter, and Perimeter have been extracted. Not only from online CT
images of the lung but also using real-life data, a custom database has been prepared. As it is a self-made database,
class labels have been determined according to standard rules for stage labelling, so the number of clusters has been
veriﬁed using the K-valid algorithm. For classiﬁca on purposes of cancer nodule staging, various machine learning
algorithms have been implemented. The comparisons of accuracy and other measures of the classiﬁers have been
implemented to rate and to choose the best classiﬁer for this subject. It is observed that the overall accuracy of each
machine learning algorithm has been improved a er implemen ng new approaches to image processing. Unlike
other approaches of binary class predic on and implementa on of a single algorithm for the task, here we have
tried to predict stages and a comparison among the three most tradi onal machine learning algorithms has been
demonstrated.
Keywords: Lung cancer, CT scan images, Image processing, Machine learning algorithm
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1.

Introduction

When any cell or cells of the lung grow and
multiply abnormally without any control, it results in a
tumor. If the tumor starts to spread around nearby tissues,
lymph nodes, or distant parts through blood or lymphatic
circulatory system, it is called cancer or cancerous tumor
in the lung. Conﬁding on tumor size and nature of spread
cancer has been divided into four stages. [1]
Though lung cancer is a deadly disease, the
survival rate increases with early diagnosis followed by
proper treatment. It is stated from the National Statistics
Oﬃce UK that; 15-19% of patients of stage IV patients
have 1-year survival rate while it increases to 81-85% for
stage I patients [2]. There are many techniques to detect
lung cancer stages like X-ray or (CXR), CT or Computed
Tomography image, liquid biopsies, using antibodies,
circulating microRNAs and so on [3]. But from CXR
images we don't get detailed aspects and diﬀerences
between images of diﬀerent time are tough to notice while
low dose CT is more eﬀective to diagnose cancer as it
combines cross-sectional X-ray images along with the
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computer. And pathological tests like liquid biopsies or
antibodies are more complex, costly and time consuming.
Recently various computer-aided systems depended on
image processing and machine learning algorithms have
been introduced to reduce time and complexity to segment
and to classify cancer nodules.
2.

Related Works

For a computer-aided diagnosis system, mostly
CT images are used. G.N. Hounsﬁeld who worked at the
Central Research Laboratories of EMI Ltd constructed a
CT imaging system. Various techniques are used to
process images in several steps like pre-processing, noise
removing, or performing segmentation to extract valid
features. M. A. Gajdhane used a median ﬁlter to remove
noise, Gabor ﬁlter for enhancement purpose, and Markercontrolled watershed segmentation [5].
To extract features from the lung cancer nodule,
mean and median ﬁlter both are used to reduce noise as part
of preprocessing. Marker-controlled watershed and Otsu's
Thresholding are implemented for segmentation [6].
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Table 1 Overview of percentage of deaths due to various
cancers [3]
Cancer Site
No. Of New Cases
No. Of Deaths
(% Of All Sites)
(% Of All Sites)
Lung
2,093,876 (11.6)
Breast
2,088,849 (11.6)
Prostate
1,276,106 (7.1)
Colon
1,096,601 (6.1)
Non- melanoma 1,042,056 (5.8)
of skin
Stomach
1,033,701 (5.7)
Liver
841,080 (4.7)
Rectum
704,376 (3.9)
Esophagus
572,034 (3.2)
Cervix uteri
569,847 (3.2)

1,761,007 (18.4)
626,679 (6.6)
358,989 (3.8)
551,269 (5.8)
65,155 (0.7)
782,685 (8.2)
781,631 (8.2)
310,394 (3.2)
508,585 (5.3)
311,365 (3.3)

A model was proposed by A. Amutha and R.S.D
Wahidabanu where Active Contour Modeling was used to
diagnose lung cancer[7] [8]. Auto enhancement as
preprocessing, Gabor ﬁlter and Fast Fourier transform
(FFT) to enhance the image and Thresholding and
Watershed segmentation as segmentation were used in
another work. To extract feature, Binarization and
Masking approaches were implemented, to extract an
exact region following the region growing method, after
threshold segmentation. N.A. Memon et. al [9].
To detect cancer nodule's position and staging of cancer,
classiﬁcation, and clustering are done by diﬀerent machine
learning algorithms which are categorized into supervised
and unsupervised classiﬁcation techniques.
An automated segmentation method based on a
knowledge-based fuzzy system was ﬁrst introduced by
Brown, McNitt and N J Mankovich [10]. A hybrid fuzzy
system for a scattered search to make segmentation of CT
image was implanted later. Here evolutionary
optimization was done to reduce population [11].
After proposing CNN with 2 hidden layers, [12]
later combination of fuzzy logic and NN was introduced
which provided better results than the cohesion of the
Genetic algorithm and CNN [13]. Decision Tree, Feed
Forward Neural Network were compared while features
were extracted from the Low dose CT image [14].
J. Wang, R. Engelmann and Q. Librought in the
idea of CNN while [15]T. Lin and C.-R. Yan exhibited that
Fuzzy Logic and NN could give better results if they are
merged into a single system[16].
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processing of dataset some image processing procedures
have been accomplished like smoothing to remove noise,
contrast correction, morphological operation, outlining,
and region extraction, edge detection and segmentation
operation. And then nodules are separated perfectly from
the background using object measurement processes.
After reviewing several papers [17], [18], we have
considered four features which are Area, Eccentricity,
Diameter, and Perimeter for classiﬁcation purpose. After
the feature extraction step has been performed, custom
dataset has been prepared. Total 317 samples are used as
training samples to train 3diﬀerent networks and 140
samples are available for the testing purpose.

Fig.1. Original Image.

Fig.2. Soft tissues are detected as cancer cell.

3. Simulation Details
Here, DICOM formatted CT images which are
available in The Cancer Imaging Archive, CMH Cumilla
and Cumilla Central Hospital have been used. As pre22

Area
(pixel
value)
1081

Table 2 Sample Data
Eccentricity Diameter
Perimeter
(pixel value)
(pixel
(pixel
value)
value)
0.38661
37.099
132.35
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1257
1429
138
1658
267
418
1010
497
1576
13355
15121
366
1510

0.67322
0.88657
0.65881
0.60768
0.87578
0.54017
0.80024
0.71477
0.74324
0.76448
0.36916
0.86592
0.68675

40.006
42.655
13.255
45.946
18.438
23.07
35.86
25.156
44.795
130.4
138.75
21.587
43.847

207.57
190.59
46.735
154.66
77.426
73.654
226.88
87.094
184.02
618.9
581.76
77.616
240.04

2
2
1
1
1
1
1
1
2
4
4
1
2

3316

0.59722

64.977

229.42

3

from each centre.

5. Update cluster centre averaging samples of the
speciﬁc class.

6. While no change of cluster centre.
Elbow Method1. Generate Sum of Squared Error (SSE) for each K
value
2. Draw a graph plotting cluster number K vs SSE.
3. The graph will look like and then the 'elbow' with
x value of K is the best.

Table 3 Characteristics of Attributes
Sl

Attribute

Minimum
Value

Maximum
Value

Std.
Deviation

1.
2.
3.
4.
5.

Area
Eccentricity
Diameter
Perimeter
Stages

82
.369
3.847
46.735
1

18081
.903
151.73
767.58
4

6019.828
.151
45.768
214.194
-

Various algorithm parameters like batch size of Decision
Tree or gamma value of Support Vector Machine have
been selected by ﬁne tuning procedure.
3.1. K-valid Algorithm
Algorithm
As we have considered 4 clusters or stages of
cancer, the number of clusters has been proved by the Kvalid algorithm. For this purpose, K-means algorithm and
Silhouette-Index or Elbow method are used together. Kmeans is a type of unsupervised machine learning
algorithm to categorize data samples into K number of
groups where usually K varies from 1 to 10.
Now, to determine the best value of K, the elbow
method is used. Generally, it is determined visually from a
graph where the sum of square distances and K values are
plotted against one another. When the chart appears as an
'arm' and the 'elbow' where the inﬂection starts, will be
considered as the best value of K.
K-means algorithm1. K is chosen as number of clusters.
2. Choose randomly K number of samples from
dataset as initial members or centre points of K
classes
3. do
4. (re) assign each sample to a speciﬁc class
calculating minimum Euclidean distance
VOL-1

ISSUE-1

DEC-2020

23

Zaman et al.: Machine Learning Modelling to Predict Lung Cancer Stages
from CT Scan Image

BAIUST ACADEMIC JOURNAL
size is small C4.5 was introduced. To select a feature for
classifying dataset, Gain Ratio is used.
Gain Ratio of any attribute A

Conﬁdence Factor: 0.50
Number of Folds: 5
Number of Decimal Places: 2
Batch Size: 10
Split Point is not making Actual Value: True
The minimum number of instances per leaf: 3
MDL correction is used when ﬁnding splits on numeric
attributes: True
3.5. Evaluation

3.3. Support Vector Machine
Support Vector Machine (SVM) algorithm is
generally used for the binary categorization purpose
creating optimal hyperplane so that the border between the
classes becomes maximum. Samples used for building a
hyperplane; known as support vectors. An SVM plots
input dataset from lower to higher dimensional space to
separate dataset eﬃciently. To classify more than two
classes (M-SVM) is used after calculating dual, dual is
plotted to high ranking attribute space. To do so kernel
trick is applied. Calculating dot product of kernel,
discriminant function is prepared without input dataset
mapping. Dual is calculated from variables and constraints
and not dependent on attribute space.
For this work,
Type of SVM: C-SVC
Gamma: 0.71

Kernel: RBF
C: 1

3.4. Decision Tree
C4.5 is one of the most popular algorithms to
generate decision tree. Actually, it is extended version of
ID3 algorithm. To solve over ﬁtting problem when sample
24

To compare classiﬁcation results of three
algorithms, we have considered some measures like
Accuracy, Precision, Recall, F score with the help of True
Positive (TP), False Positive (FP), True Negative (TN) and
False Negative (FN). The main target is to increase both TP
and TN while we want to decrease the FP and FN rate.
Especially when any disease is predicted FN is needed to
be dropped as much as possible. Precision is used to ﬁnd
out Correctly classiﬁed Positive sample rate from all
positive prediction where

We can consider F score as harmonic mean of precision
and recall. As there is tradeoﬀ between Precision and
Recall we need to keep track of balance between them
using another measure named F score or F-measure
F Score = 2*(Recall * Precision) / (Recall + Precision)
Higher value is expected for F score because higher the
value the more perfect relation between Precision and
Recall. Maximum is 1 and minimum is 0.
Area under ROC curve has also been considered. It is
another measure to compare machine learning algorithm.
Value between .9 to 1 is supposed to be very good, .8 to .9 is
good and gradually .5 to .6 is not expected value for any
types of classiﬁer at all.
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Sample VS Accuracy Rate in Training

We have used here WEKA 3.9, well known free
machine learning software. ARFF (Attribute Relation File
Format) is a ﬁle format of our training and testing data set.
This software is also useful to pre-process data set like
noise removal, converting nominal values into numeric
and so on.
4.

Result and Analysis

Accuracy Rate in Percent

3.6. Simulation Tool

105

100
95
90
85
190

254

317

No. of Samples
SVM

naive

Decision Tree

Fig.4. Sample Vs Accuracy Curve for Training Phase..

Fig.3. K-validation for Cluster Number Analysis.
Here we have compared three most popular machine
learning algorithms for our dataset. From ﬁgure 4 & 5 we
have noticed that for both training and testing phase when
we have increased our no. of data samples, accuracy has
also been increased in an overall. So, the relation between
data samples and accuracy is proportional to one another.
Table 4 Accuracy Rate in Training Phase

Sl.

No. of Test
Sample

1
2
3

317
254
190

Accuracy (In percent)
Support
Naïve
Decision
Vector
Bayes
Tree
Machine
94.63
98.12
100
93.7
98.82
100
92.12
98.95
99.47

Table 5 Accuracy Rate in Testing Phase

Sl.

No. of Test
Sample

1
2
3

140
112
84

VOL-1

ISSUE-1

Accuracy (In percent)
Support
Naïve
Decision
Vector
Bayes
Tree
Machine
97.14
100
98.57
95.24
100
98.12
89.28
98.82
97.62
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Accuracy Rate in Percent

Sample VS Accuracy Rate in Testing
110
100
90
80
84

112

140

No. of Samples
SVM

Naïve

Decision Tree

Fig.5. Sample Vs Accuracy Curve for Testing Phase.

From Fig.5 it is found that the Naïve Bayes
algorithm has the highest accuracy and SVM shows the
worst result scenario, though three of them have accuracy
over 90%. It was expected that SVM would perform better,
but as it is observed that, data distribution is an imbalanced
one and as SVM classiﬁes dataset by constructing linear
(and nonlinear) hyper-plane it works worse when data is
not balanced.
Now when compare the accuracy of C4.5 Decision Tree
and Naïve Bayes algorithm, it's looked out that though
accuracy of C4.5 Decision Tree is highest in training phase
it has lost the combat to Naïve Bayes in testing phase. This
problem can be addressed of over ﬁtting problem meaning
that when any network performs so ﬁne for a ﬁxed dataset
that can't compile new one further. From Table 2, our
sample dataset, we know that samples are continuous not
discrete. As a result, to the contrary, when samples are
discrete and limited in number Naïve Bayes works better
so it's known as continuous classiﬁer. In this network the
classiﬁcation features are deﬁned by hand and there is no
pruning. Pruning backﬁres when we implement decision
tree in medical data processing, like our cancer stage
25

Table 5 Various Measurements in Training Phase
No. of
Test
Sample
317
254
190
No. of
Test
Sample
317
254
190
No. of
Test
Sample
317
254
190

TP

Support Vector Machine
FP
Precision Recall

.946
.937
.921

.031
.026
.039

TP

FP

.981
.988
.989

.008
.005
.007

TP

FP

1
1
.995

0
0
.001

.947
.946
.937
.937
.931
.921
Naïve Bayes
Precision Recall

.982
.981
.989
.988
.990
.989
Decision Tree
Precision Recall

1
1
.995

1
1
.995

Fmeasure
.946
.937
.916
Fmeasure
.981
.988
.989
Fmeasure
1
1
.995

Area
under
ROC
.958
.994
.941
Area
under
ROC
1
1
1
Area
under
ROC
1
1
.99

Table 6 Various Measurements in Testing Phase
No. of
Test
Sample
140
112
84
No. of
Test
Sample
140
112
84
No. of
Test
Sample
140
112
84
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TP

Support Vector Machine
FP
Precision Recall

.971
.952
.893

.004
.027
.049

TP

FP

1
1
.988

0
0
.005

TP

FP

.986
.991
.976

.002
.001
.004

.977
.971
.972
.952
.948
.893
Naïve Bayes
Precision Recall

1
1
1
1
.989
.988
Decision Tree
Precision Recall

.987
.992
.980

.986
.991
.976

Fmeasure
.972
1
1
Fmeasure
1
1
.988
Fmeasure

.986
.991
.976

Area
under
ROC
.984
.962
.922
Area
under
ROC
1
1
1
Area
under
ROC
.998
.99
.995

Sample VS TP & FP Rate in Training
1.2

TP & FP Rate

detection. Because in C4.5, any sub tree which contains
less information gets omitted. But when we are classifying
lung cancer stages using Naïve Bayes all information are
available for stage grouping purposes. We also considered
that our attributes are independent of each other, where
Naïve Bayes works best.
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1
0.8

TP

TP

TP

FP

FP

FP

0.6
0.4
0.2

0
190

254

317

No. of Samples
Fig.6. Sample Vs TP, FP rate in Training Phase.
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1.2

TP

1

TP

0.8

TP

0.6
0.4

FP

0.2

FP

0

FP
84

112

140

No. of Samples

Fig.7. Sample Vs TP, FP rate in Testing Phase.
From ﬁgure 6 and 7, for all three classiﬁers, TP rates are
higher than FP which was expected and in testing phase as
the best classiﬁer, Naïve Bayes Classiﬁer has better TP rate
than other two algorithms. From ﬁgure 8 and 9, it is
observed that, in the training phase Decision Tree has
higher Precision and Recall rates while in the testing phase
naïve Bayes classiﬁer has the best rate.
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Sample VS F-Measure value in Training

Precision

1

Precision

0.95

Precision

0.9
0.85
190

254

317

1
0.95
0.9
0.85
190

SVM

Recall

Fig.8. Sample Vs Precision and Recall rate in Training
phase.
Sample VS Precision & Recall Rate in
Testing
1.05

Precision

1

0.85

Recall

0.8

Recall

140

Recall

No. of Samples

Naïve

Decision Tree

Area value under ROC curve is in a satisfactory level both
in training and testing phase. Average value of both Naïve
5 Bayes algorithm and Decision tree is competent. But with
increased accuracy in the testing phase values of Naïve
Bayes are 1.
Sample VS Area Value under ROC curve in
Training

Precision

0.9

112

317

Fig.11. Sample Vs F- Value in Testing phase.

Precision

0.95

84

254

No. of Samples

Recall

No. of Samples

Precision & Recall Rate

1.05

Recall

1.05

ROC Value

Precision & Recall Rate

1.05

F-Measure Value

Sample VS Precision & Recall Rate in
Training

1
0.95
0.9
190

Fig.9. Sample Vs Precision and Recall rate in Testing phase.

254

317

No. of Samples

Fig.12. Sample VS Area Value under ROC curve in Training
Phase.

Sample VS F-Measure value in Testing

Sample VS Area Value under ROC curve
in Testing

1.01
1
0.99
0.98
0.97
0.96
0.95

SVM

ROC Value

F-Measure Value

As there is always tradeoﬀ between Precision and
Recall, F-value is calculated and for both training and
testing phase F-value is tends to 1 on average which is
considered as best value for F-value or F-measure

84

112

84
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Fig.10. Sample Vs F- Value in Training phase.
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Fig.13. Sample VS Area Value under ROC curve in Testing
Phase.
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5.

Conclusion

Naïve Bayes is always considered as a better
classiﬁer than others for computer vision and medical data
processing. In this work it has performed best again among
three most common classiﬁer networks. The human doctor
usually predicts cancer stages after analysing CT scan
images, now this job can be completed with average 99.6%
using our proposed network following Naïve Bayes
Algorithm as an automated manner. Not only accuracy,
using diﬀerent parameters like F-measure, ROC curve
calculation it is found better than two others. As Decision
Tree has also shown considerable result quite similar as
Naïve Bayes in diﬀerent parameters, it is our second-best
algorithm. To pre-process the dataset that is image
processing step helped to calculate our features in a
delicate details format. As there were diﬃculties to collect
real life raw images, our dataset was not rich enough.
Surpassing obstacles four features have been picked up
from processed images. If we can build rich data set by
stretching more characteristics and if we try diﬀerent
feature combinations, it will increase our model validity
and can be possible to obtain 100% accuracy. As
automated methods to predict and detect various diseases
in medical science are becoming vogue day by day, it is
hoped to implement our proposed work to detect lung
cancer stages in a self-acting system.
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Abstract: We are living in the ubiquitous presence of wireless local area networks (WLAN). Now-a-days the internet
facili es are very rich in the urban areas as well as in the remote areas. And se ng up a WLAN network simply
facilitates the connec on more eﬃciently. In the day to day usage of internet, more and more networks get set up in
places like oﬃces, homes etc. An op mal posi oning of Access Point (AP) becomes a very important concern while
se ng up these networks, especially the networks which aim to connect a large number of devices at once. It is
expected that every device would enjoy the best connec on. This paper proposes a MATLAB based simulator which
is capable of proﬁling parameters like path loss and received signal strengths for any user deﬁned transmi er
posi on inside any given indoor environment. While doing this, the simulator weighs in factors like a enua on
caused by brick walls. This proﬁling ensures an op mal posi oning of APs within the network. In the end, the paper
also tries to validate the model by comparing the simulated results with prac cally obtained received signal strength
values. The indoor condi ons were taken from real life environments and the simula on was performed to give a
compara ve idea of the path loss/received signals' behavior among the indoor environment.
Keywords: WLAN, Path Loss, Access Point, Signal A enua on, Op mal Posi oning
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1.

Introduction

Communication has always been one of the most
important aspects of human civilization. Since the dawn of
time, the development of the human race has gone hand to
hand with the advancement of the means of
communication. Since then, the means of communication
has taken many forms and now it has taken the digital
form. The present age is an age of digital communication.
Every form of signal being sent has some sort of digital
signature in them. Digitalization of signal has also opened
a new era in the world of signal communication. Now,
signal can be sent to distant places that were previously
hard or even impossible to reach. Now it's a matter of just a
few milliseconds. Signals are not only carrying data on
Earth but also it is carrying data from out of space.
Travelling thousands of miles through space to reach the
receiver placed on Earth. That is made possible through
the development of signal communication. Advancement
of the transmission of signal has not stopped here.
Continuous improvements are being done. New
equipment is being made for better signal propagation and
30

receiving. The time required for a successful transmission
and receiving of a signal has decreased drastically now.
The latency has become almost 0.1 milliseconds. The
factors aﬀecting the signal loss have also been thoroughly
investigated and many of them are now compensated by
one way or the other.
The usage of smartphones these days has enabled
us to communicate with each other in a fashion that is
unseen and unheard in the history of mankind. To ensure
uninterrupted high-quality internet connections, setting up
indoor wireless networks is one of the most common
phenomena now. IEEE standards like 802.11a [1] and
802.11b [2] are there to guide these networks to be
universally compatible. Setting up these networks
essentially helps to incorporate multiple mobile/stationary
devices to the internet gateway. Even diﬀerent IoT devices
can be set up eﬃciently using these networks.
2.

Related Works

The prediction of the behavior of a radio wave in
the indoor scenario is very important in this time and age.
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The ever-increasing accessibility to internet means we are
more and more relying on wireless local area networks in
our day to day lives, almost everywhere, whether it is our
home or any oﬃce space or outdoors etc. So far, there have
been many studies which try to determine propagation
models for indoor scenarios. They indicate that the average
received power decreases in a logarithmic fashion in
relation to the travelled distance. Based on this, several
models have come up. One such model is the minimum
mean square method [3]. And then the path loss model is
long-distance based where the proﬁling for RSSI was done
[4]. Among the studies which were basically simulation
driven, some methods have been proposed that focused
primarily on ﬁnite diﬀerence time domain (FDTD)
methods. These modellings require a huge amount of
computational power which can be resourced by clusterbased computer systems [5]. Additionally, there have been
studies which focused on ﬁnding an optimal positioning of
Access Points (APs) for suitable coverage planning. In a
work [6], the authors proposed a gradient based method to
lower the signal loss between two devices. In another
work, an optimal model was proposed which factored in
parameters like overall capacity, expense, area of coverage
etc. [7]. In [8], an interesting work was done to ensure
maximum throughput give a saturated coverage area.
Some simulation-based planning for coverage was done in
[9]. In addition to these, authors of [10] attempted multi
objective modeling which accounted for parameters like
non uniform distribution of user, interference signals from
neighboring networks etc. There have been some more
works in the estimation of Path loss Exponent (PLE). In
[11], Hu et al. tackle the issue of determining PLE values
through a self-estimation process. The same work is done
by Zaarour et al. [12] who use connectivity information to
ﬁnd out the values of PLE. In [13], Alvarez et al. used GPS
data for estimation of PLE.
Our work aims to develop a model to ﬁnd out
suitable positioning of Access Points in a local indoor
environment for Wireless Local Area Network coverage
system. If only line of sight (LOS) propagation is
concerned, then only ideal state of propagation attenuation
is calculated which primarily depends upon travelled
distance. According to inverse square law, with the
increase of distance, the received power will decrease. But
as we are talking about indoor environment, there are more
factors to consider other than distance, such as wall
attenuation, ﬂoor attenuation etc. These attenuation factors
vary from material to material. But in most cases the
signiﬁcant path loss contribution comes from concrete
walls. This model factors in the concrete walls in any ﬂoor
map and focuses on ﬁnding received signal strengths at
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every point in an indoor scenario considering all the
attenuations caused by walls. This study investigates a
residential ﬂoor map as well as an oﬃce space for received
signal proﬁling and thus optimal positioning of Access
Point (AP) is easily realizable.
2.1. Diﬀerent Simulation Models
As discussed in the previous section, there have
been many approaches in modelling propagation models
for indoor wireless coverage planning. The indoor
scenarios are much diﬀerent from free space path loss
calculation. Presence of obstructions of diﬀerent materials
causes variations in the path loss. Some of the most
common path loss models are introduced below.
2.1.1 Cost 231 Multi Wall Model:
In [15], a path loss model was used known as
Cost 231 Multi Wall model. This model is based on the
principle of that the loss by overall penetration maintains
a nonlinear relation with the total number of ﬂoors
which have been penetrated [16]. The equation proposed
by the Cost 231 Multi Model is:

Here,
LFS represents path loss in free space where a
straight line path is maintained between Tx-Rx point.
Lwi represents typical loss for penetration of wall.
W is the number of diﬀerent wall types.
nf represents number of total ﬂoors.
nwi represents the number of walls (type i)
Lf is the penetration loss per ﬂoor,
b and Lc are constants which are determined
empirically.
2.1.2 Motley Keenan Model:
The Motley-Keenan model [13] is one such free
space propagation model that primarily includes
attenuation created by concrete walls, ﬂoors or any other
obstruction which is present in the propagation route. This
model is based on the following equation
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d is the transmitter-receiver distance.
n represents the number of total walls in the
straight-line path between receiver and transmitter.
FWA is the Factor for Wall Attenuation
k represents the total number of ﬂoors between the
transmission and receiving point.
FFA is the Factor for Floor Attenuation.
It is clear from the equation that this model takes in
usual path loss factor as well as the attenuation factor for
the obstacles. One of the good sides of this model is that
this model allows a variety of frequencies to test so that the
proper choice of attenuation related parameters can be
chosen.

BAIUST ACADEMIC JOURNAL
feature of taking the walls and ﬂoors attenuation factor of
the building as well. The loss is calculated by taking the
total ﬂoor number and total wall number that intersect the
line of sight between the transmitter and receiver. The
equation on which this model is based on is given below:

Here,
L1 = Path loss at transmitter and receiver separation
distance at 1 meter.
Lf= Penetration loss by each of the ﬂoor
LW= Loss through penetration by each of the wall.
20log (d) = Path loss caused by free space.

For oﬃce and personal use, the frequency is taken
about 2.4 GHz and the brick wall attenuation factor (WAF)
is taken about 12 dB[13].

It is considered that the Wall and ﬂoor factor model
gives better result for indoor path loss calculation than the
calculation done by One slope model as there is a variety of
data available for better results

2.1.3 One Slope Model: This model is based on the
assumption that the path loss is linearly dependent on the
logarithmic of transmitter to receiver distance. This model
only takes the distance between the two point and nothing
else. As mentioned before, the signal follows a rule named
the inverse square law so with increasing distance, the
power decreases. In other words, as distance increases so
will the path loss. The equation of one slope model is
expressed like this:

For the calculation of the signal strength of this
proposed model, Motley Keenan Model is used. This
model includes the attenuation factor caused by the walls
and ﬂoors. The factors taken into consideration in this
model suit perfectly for the algorithm that we have
developed. That's why this model is chosen for our
proposed model. For this simulation, coverage for only a
single ﬂoor is considered. Also, the future developments in
hand can be easily incorporated using the Motley Keenan
Model.

PL (d) = L1 + 10*k*Log (d)

(3)

Here,
L1 = Path loss at the one-meter distance from
Transmitter and Receiver.
k is the exponent of Path loss.
d= Distance between transmitter and receiver.
The one slope model focuses on all kinds of path
losses which result from diﬀerent propagation techniques
using the parameter path loss exponent. This is a fairly
simple model for implementation though it is not able to
provide for other factors such as obstacles of diﬀerent
materials in the propagation path.
2.1.4 Wall and ﬂoor factor model:

3. Methodology and Simulation Setup
MATLAB was chosen to be the simulation
platform for its various ﬂexible features to accommodate
the modelling. Firstly, a layout or ﬂoor plan was recreated
in the workspace of MATLAB. We opted for two layouts
for our simulation environment, the ﬁrst one was a
residential layout and the second one was an oﬃce layout.
The length of the residential home is 40 feet and width
are 50 feet. A total of 2000 square feet house space is
chosen for simulation. This particular layout is the home of
one of the authors of this paper. This was chosen for a
certain reason which is discussed later in section 6 of our
paper. The scaling is adjusted to replicate the original
environment.

This model is based on path loss in free space
which takes the indoor path loss factor with one extra
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4.

Proposed Path Loss Model

As we have mentioned already, MATLAB was
used for simulation purpose. We have reconstructed the
walls inside the layouts shown in Fig 1 and Fig 2 in the
software's workspace by putting the coordinates which
constituted the walls in some matrices. While simulating,
the user is given the choice of positioning an Access Point
inside the layout. Once it is done, the code individually
generates a line of sight connection from the positioned AP
to each point of the layout and determines the distances for
Fig.1. Layout of the residential house Space recreated in each possible receiver positioning. After that, the code is
the workspace.
designed in such a way that it determines the number of
times the line of sight crosses a wall through a counter, thus
the number of times the signal passes through a wall for
every link is determined in a dynamic fashion. Then, the
model calculates the path loss as well as received signal
strength using the Motley Keenan model, for each possible
positioning of the receiver for that particular AP
positioning and puts a visual 3D representation of path loss
proﬁling and received signal proﬁling. This is how the user
gets a clear idea how or where he/she may position the AP
to provide maximum healthy coverage of WLAN setup.
For our calculations, the frequency is chosen as 2.4 GHz to
corroborate WLAN scenario and
(speed of
Fig.2. Layout of the oﬃce space recreated in the workspace. light). The transmit power was chosen as 20 dBm, to suit
the transmit power used by Asus 750l dual band 2.4 GHz
router. The whole scenario maintains the 802.11c protocol.
The length of the oﬃce building block is 70 feet
and width are 60 feet. A total of 4200 square feet oﬃce
space is chosen for simulation. This particular layout was 5. Simulation and Result
also chosen from an actual oﬃce design for reasons
mentioned later in section 6. The scaling is adjusted to
As previously discussed, the simulation was
replicate the original environment.
conducted for two separate environments:
i. A residential house.
Any indoor environment would primarily have
ii. An oﬃce space.
brick walls and furniture made of diﬀerent materials as
inhibitors for signal propagation. In our country most
5.1. Simulation of Residential House Space
furniture are made of wood and wood has a lower
attenuation coeﬃcient than that of concrete/brick walls. In
Here the simulation of Residential House Space
other words, the walls are the primary source of
is
shown.
When the simulation initiates, the user is given
attenuation of signal in the indoor environment. Moreover,
walls are permanent and thus easily approachable for choice to input the positioning of the transmitter point
simulation environment, whereas positioning of furniture (AP). The Fig 3 shows the transmitter position which is
is a random phenomenon and there is certain mobility to chosen by the user in the layout.
The simulation then goes on by calculating path
the positioning of them. This is why we disregarded
losses
for
every possible receiver point in the layout for the
furniture positioning in our layouts, but the model is
given
positioning
of transmitter point. Fig 4 shows the path
dynamic enough to accommodate any furniture blockades
by positioning them into the model and put proper loss proﬁling. It is easily visible in the 3D graph where the
attenuation coeﬃcients to those. The attenuation factor of path loss is low (toward the blue zone in the color bar) and
the wall material for 2.4 GHz WLAN signal is chosen as 12 where it is comparatively high (towards red in the color
dB. The presence of other materials such as glass or plastic bar). The nearest point where the path loss is lowest shown
obstacles as well as human presence is not taken into in the ﬁgure would be the point where the user has chosen
consideration for now. These factors will be addressed in the positioning of AP. In Fig 4, it is clear that as we move
further away from the transmitter point, the path loss
the future development of this software.
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gradually increases and certain red positionings of the path
loss proﬁling highlights the areas where the path loss
values are signiﬁcant to inhibit smooth operation of
coverage
.

Fig.3. Positioning of the transmitter point (red point)
selected by the user for Residential House.

Fig.5. Received Signal Proﬁling for the deﬁned Tx point
of Residential House.
In this case too, predictably, the received signal
strength is maximum at the transmitter point and its
neighboring areas (towards red in the color bar) and signal
strength struggles at places where the signal propagates by
crossing a number of brick walls (towards blue in the color
bar).
To get a diﬀerent point of view to understand
better, we can also use a top view (2D) graph for path loss
proﬁling (Fig 6) and received signal proﬁling (Fig 7).

Fig.4. Path Loss Proﬁling for the chosen transmitter
point of Residential House.

Fig.6. The two-dimensional representation (top view) of
Path Loss proﬁling for the user speciﬁed transmitter
point for Residential House.

In a similar fashion the received signal strength
for all possible positioning of receiver in all corners of the
house is calculated and shown as the received signal
proﬁling in Fig 5.

From the concept of signal propagation, it is
known that the points that have the highest Path Loss will
have the lowest received signal and vice versa. From, the
simulation results it is clear that this method fulﬁlls this
condition perfectly.
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Three random points were chosen in the workspace layout
as the positions of receiver and for each case the theoretical
received signal strength was calculated through our model.
The chosen points are shown in Fig 8. Fig 9. These ﬁgures
show the three diﬀerent values for three positionings of
receiver in the 2D view. Then the signal strength was
measured in those three spots using the mobile application
mentioned above. To match the case of the simulation, the
Wi-Fi router was put in the exact same position as it is
chosen in the simulation environment. Table 1 compares
the data between the simulated results and practically
obtained values.

Fig.7. The two-dimensional representation (top view) of
Received Signal proﬁling for the user speciﬁed transmitter
point for Residential House.

In the next step, the simulation driven theoretical
values for received signal were compared with practically
obtained values. We have used a mobile application named
Wi-Fi Master for collecting the practical values, where
received signal strengths can be measured using the
application. The mobility of smart phones enabled us to
roam around and measure signal values in positions to our
liking. The layout that we chose for residential house is the
current home of one of the authors of this paper. It helped
us to comprise the practically obtained received signal
values.

Fig.9. Received Signal Strength for 3 points in Residential
Home.
Table 1 comprises all the results.
Table 1. Tabulation of theoretical values and the
practical values for received signal strengths in the
chosen three points.

5.2. Simulation of Oﬃce Space

Fig.8. Diﬀerent Rx points taken for practical comparison
of Residential Home.
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Here, like before the workspace of an oﬃce space
is built within the MATLAB. Now the Tx point is chosen
and data is generated. The whole process is repeated just
like the residential house layout. The results are shown
ﬁgures below:
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Fig.12. Received Signal Proﬁling for the deﬁned Tx
point of Oﬃce Space.

Fig.10. Positioning of the transmitter point (red point)
selected by the user for Oﬃce Building.

Fig.13. The two-dimensional representation (top view) of
Path Loss proﬁling for the user speciﬁed transmitter
point for Oﬃce Space.

Fig.11. Path Loss Proﬁling for the chosen transmitter
point of Oﬃce Space.
36

Fig.14. The two-dimensional representation (top view) of
Received Signal proﬁling for the user speciﬁed transmitter
point for Oﬃce Space.
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It was found that for the residential case,
considering the logarithmic power (dBm), the error goes
as far as 7% and for the oﬃce case it goes as far as 16% of
the practically obtained received signal. The discrepancies
are within acceptable range and they are presumably there
as we have not considered loss due to other factors like
presence of human, furniture of diﬀerent materials etc. The
discrepancy in the oﬃce space results was a bit high than
the cases of residential house and the oﬃce spaces were
ﬁlled with random furniture in a denser manner than that of
the residential case. The errors also give us scope to bring
further improvements in our model.
6.

Fig.15. Diﬀerent Rx points taken for practical comparison
of Oﬃce Space.

Fig.16. Received Signal Strength for 3 points in Oﬃce
Space.
The results are tabulated in TABLE II.
Table II: Tabulation of theoretical values and the
practical values for received signal strengths in the
chosen three points:
Simulation value
-58.49 dBm (POINT 1)
-48.51 dBm (POINT 2)
-68.51 dBm (POINT 3)
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Conclusion

Every wireless system suﬀers from signal
attenuation among which path loss is responsible for a
great amount of signal loss and distortion. So, reducing
path loss is of great importance nowadays. Choosing an
optimal positioning of transmit point in an indoor WLAN
can decrease path loss considerably and can lead to a more
eﬃcient coverage planning, especially place with complex
layouts like oﬃce spaces. The simulation model described
in this paper oﬀers an innovative approach to calculate
path loss and received signal proﬁle for any given indoor
WLAN network. This simulation software allows user to
visually see how the signal has distributed over the entire
space which can give the user the idea required to best
choose where to put the Transmission point in the indoor
environment. The software does not provide any ﬁxed
optimal location as the optimal location will always vary to
the needs of the user. It only helps the user choose the
optimal positioning of the AP best suited to the users need.
By choosing the best position of the AP, the signal output
should improve drastically.
The proposed path loss simulation model at
present can only take conventional brick walls into the
calculation but there is built-in algorithm in the source
code of our proposed model which can easily incorporate
other materials of obstacles such as wood, glass, steel etc.
The incorporation of multi ﬂoor calculation is also in our
list of works designated as future development of the
current model.

This proposed model is capable of implementing
any and all practical environments and the users can easily
create their own environments into this model and get a
Practical value visual idea of the signal distribution of their wi-ﬁ router.
-54 dBm This particular software module can help any user to
-41 dBm choose their desired optimal AP positioning and enjoy
-62 dBm better, faster and stronger communication links.
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Abstract: This paper presents the design aspect of the dish S rling system and the prospect of this type of power
genera on in Bangladesh. In addi on, the various prospects of dish S rling system are studied. Bangladesh is a
developing country with a perpetual shortage of electricity and numerous hardships towards mee ng the demand.
The dish S rling engine is a new technology using the solar ray to convert it to usable electricity. The economic
aspect of this technology delivers signiﬁcant advantages over the exis ng solar home system. This work presents the
working principle, grid connec vity and economic viability of the S rling engine system incorpora ng with the
eﬀec ve design of solar tracking system to enhance the eﬃciency. A prototype model is implemented to display its
feasibility of this technology in Bangladesh. Simula on results and prac cal outcomes properly demonstrate its
eﬀec veness.
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1.

Introduction

Over the last two decades, the demand for
electrical energy has increased signiﬁcantly. Since fossil
fuels are non-renewable and require ﬁnite resources which
are declining because of environmentally damaging
retrieval technique, there are needs for nonconventional
methods to reduce ongoing energy crisis. Due to such
concerns, developing countries like Bangladesh are facing
setbacks in sustainable development. Research shows that
about 42% of the population of Bangladesh has no access
to electricity. The rest of 58% of people has a maximum
demand of 10,390MW per day in which day peak demand
and evening peak demand are 5,515 MW and 6,987 MW
respectively [1]. However, the total capacity of electricity
generation is about 8,709 MW which accounts for a deﬁcit
of 2081 MW [1]. Despite having such huge deﬁcits only
3.3 % of electricity is being generated by renewable
sources [2]. As in other countries, the demand for power
generation in Bangladesh is increasing rapidly. Currently,
78% of people have access to electricity in Bangladesh [3].
Dish-Stirling System is one of the most eﬀective
solar power generation systems, which is targeted for
many applications in current power generation race. The
dish Stirling systems use a parabolic dish solar
concentrator, tracking the sun and focusing solar energy
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onto a receiver where it is absorbed and transferred to the
Stirling engine or generator. This technology can be
termed as concentrating solar power (CSP) system. This
system has a concentrator, a thermal receiver and a heat
engine or generator which is located at the focus of the
dish. To increase this percentage, solar power generation
system can be very eﬀective in Bangladesh because of the
country's geographical location.
In Dhaka city, the average solar insulation is 4.73
kWh/m2 and the daily average sunshine hour is 7.55 hours
[4]. To use this solar energy entirely Dish-Stirling system
can be the best choice because of its high eﬃciencies, for
long term and low maintenance operations. Likewise,
Dish-Stirling systems are modular, so they can be
assembled into plants ranging in size from a few kilowatts
to megawatts. Therefore, in this work, we propose a
prototype mode for generating electricity through dish
Stirling technology in Bangladesh.
The remaining sections of this paper are
organized as follows. Section 2 shows the present energy
situation of Bangladesh. The methodology of Dish Stirling
System and our proposed method are presented in Section
3. A prototype model with simulation results is presented
in Section 4. Finally, we conclude our work in Section 5.
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Present Energy State of Bangladesh
2.1. Renewable Energy
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Development Board (BPDB), NGOs and Private
Organizations implementing in the solar energy program.
Bangladesh is a strong potential for solar energy.

In Bangladesh, solar energy is becoming popular.
It can save oil and other kinds of energy. Biogas produced
from garbage and cow dung can signiﬁcantly meet up the
shortage of electricity. Generation of electricity from fuels
is very expensive; hence, its alternative is expected. The
population of Bangladesh is increasing alarmingly and so
the demand for electricity is also increasing. At present, the
government is thinking of the use of atomic energy in
producing electricity [5]. The atomic reactors are very
dangerous for the community where they operate and
numerous health hazards always remain in question.
Therefore, green energy is the most feasible way of
achieving the demand of electricity worldwide. A few
electricity generation stations can be observed in
Bangladesh. The electricity generation of renewable
sources is increasing in Bangladesh at a slow rate [6].
Figure 1 displays the total electricity generation from the
year 2009 to2018.

Dissemination of the solar home systems (SHSs)
is being upgraded mainly by IDCOL, private sector
companies and NGOs based on direct-sale nearest and also
provision of reﬁnancing funds for micro-ﬁnancing of solar
home systems to participating the organizations through
IDCOL. Table 1 shows the solar electricity generation of
Bangladesh in the year of 2009 to2018.

Renewable energy generation in Bangladesh

Stirling engine is an external combustion engine.
Stirling engine basically converts thermal energy to
mechanical energy by the Stirling cycle. In the year 1816,
Robert Stirling and his brother James created the Stirling
engine []. The Stirling cycle system has hot space, heater,
regenerator, cold space and the cooler. These engines are
capable of converting heat energy into mechanical energy
in a clean climate-friendly manner.

Year
Fig.1. Bangladesh's Total Renewable Energy Capacity in
Years 2009-2018 [7].

2.2. Solar Energy
Bangladesh occupies a great potential for solar
energy. On an average solar energy brings about 46.5
kWh/m2/day, and also harnesses an average of 10.5 hours
of the sun per day, in which 4 to 4.5 are peak sunlight hours
and also 300 clear sunny days per year [8] [9]. At present,
Bangladesh is now considered a market leader when it
comes to solar home system (SHS), and standalone
photovoltaic systems [8]. Solar photovoltaic (PV) systems
are in use in Bangladesh with over 2.9 million family
installations having a capacity of 122.2 MW (April 2014).
Scaling-up of solar photovoltaic systems are being
implemented by the development partners through
Infrastructure Development Company Limited (IDCOL),
Rural Electriﬁcation Board (REB),Local Government
Engineering Department (LGED), Bangladesh Power
40

Table 1 Bangladesh's Solar Energy Capacity 2009-2018
[10]
Year 09 10 11 12 13 14 15 16 17 18 19 20
Capacity 18 32 43 66 95 122 145 155 200 201 249 200
(MW)

3.

Methodology
3.1. Stirling Engine

3.2. Principle of Operation
Theoretically, a Stirling engine is a very eﬃcient
engine compared to solar PV system ranging about 3040% with a temperature range of 700-800 degrees Celsius
and operating speed of about 2000-4000 rpm [12]. Stirling
engine works on the Stirling cycle. An ideal Stirling cycle
has three theoretical advantages. Firstly, the thermal
eﬃciency of the Stirling cycle is equal to the Carnot cycle
with ideal regeneration. Secondly, the advantage is
obtained by substitution of two isentropic processes with
two constant-volume processes over the Carnot cycle.
These result in increasing the p–v diagram in the area. The
third advantage is compared with all mutual piston heat
engines working at similar temperature limits, the similar
volume ratios, the similar mass of ideal working ﬂuid, the
similar external pressure, and the mechanism of the similar
overall eﬀectiveness. The ideal Stirling engine has the
maximum feasible mechanical eﬃciency [12]. An ideal
Stirling cycle p-V diagram and T-s diagram are shown in
Fig. 2. Stirling engine works on the Stirling cycle and
comprises of four processes as can be seen in Figure 3 [13].
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(a) Ideal Stirling cycle pressure vs volume (p-V)diagram

Fig. 3. Stirling cycle.

(b) Ideal Stirling cycle temperature entropy (T-s)diagram

Fig. 2. Diﬀerent stages of Stirling cycles: (a) Pressure
versus volume, (b) Temperature entropy.
3.2.1 Isothermal Compression:
At this stage, the power piston travels inwards. In
this stage, gas is compressed and volume is reduced which in
turn raises the pressure. The area between points 1 and 2
under the p-V diagram indicates the work done to compress
the gas, W c . In this process heat is removed to the
environment by the cooled cylinder and the removed heat, Qc
is the area between points 1 and 2 under the T-s diagram.

3.3. Engine Power Output
Stirling engine output power can be calculated from the
Beale formula. According to Beale, the power output of the
Stirling engine could be calculated approximately from the
following equation:
P=B.Pm.f.Vp

(1)

Here, P is the power output of the Stirling engine, B is
the Beale number which range is from 0.11 to 0.15, Pm is
the mean cycle pressure in Mpa, f is the cycle frequency in
Hz, V is the displacement of power piston in cm3 [14]. This
p

3.2.2 Isochoric Heating:
At this stage, the piston remains at its most
inwards point and the volume is kept constant. Heat is added
to the gas and its temperature is raised from cooling
temperature, Tc to heated temperature, Th. Gas pressure
reaches the maximum point, Pmax. The area between points 2
and 3 under the T-s diagram depicts the heat added from the
regenerator, Qr.
3.2.3 Isothermal Expansion:
At this stage, the expanding heated gas pushes the
power piston outwards and energy transferred to the piston is
We which equals the area between points 3 and 4 under the pV diagram. In this stage heat added from the heat source to the
heated cylinder is Qe and it represents the area between points
3 and 4 under T-s diagram. This stage also increases the
overall volume and lowers the pressure.
3.2.4 Isochoric Cooling:
At this stage, the piston remains at its outer most
point and the volume is kept constant. Heat is absorbed from
the gas and its temperature is lessened from Th to Tc. Gas
pressure gets down to the minimum point Pmin. Heat absorbed
by the regenerator is Qr2and it equalsQr1.
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formula can be used for all types of Stirling engine. Beale
number is a function of both source and sinks temperature.
3.4. Working Process of Dish-Stirling System
Three basic components have a Dish-Stirling system.
These are: the concentrator, the receiver, and the power
conversion unit. At ﬁrst energy from the sun is reﬂected by
the parabolic dish and focused onto a Stirling engine, This
Stirling engine is the high-eﬃciency power conversion unit
of this system. If no losses occur in the concentrator, the
concentration factor C will be higher. Concentration factor
C is the ratio of the outgoing energy density and the
incoming energy density. It can also be described by the
inverse ratio of the concentrator entrance aperture area and
exit aperture area [15].

C = E’/E = A/A’

(2)

Here, E′ is the outgoing energy density; E is the incoming
energy density. A is the concentrator entrance aperture area
in square meter and A′ is the exit aperture area in square
meter.
Those reﬂected, highly concentrated rays hit the
receiver of the power conversion unit with heat. Basically,
the receiver is the device that converts concentrated solar
radiation to heat. The useful heat collected by the receiver Q
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can be calculated by the following equation:
S
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concentrator goes into a safe position and rotates back to the
sunrise point, ready for the next day operation.

4

Q=AAP.[α.C.E –ε.Σ.(TA) –UL(TA–Ta)]

3.5. Dish Stirling Power to Grid System
Here, AAP is the aperture area, α is the average
absorptivity of the absorber with respect to the solar
The Dish Stirling system is shown in Figure 5. It
S
produces
electricity using concentrated solar thermal
spectrum, C is the concentration factor, E is the radiation
energy to drive a Stirling engine. The main components of
this system are dish collector, cavity receiver, Stirling
engine, generator, converter, batteries bank, and inverter.
The system utilizes a parabolic mirror equipped with dualaxis tracking to concentrate solar radiation onto a thermal
receiver integrated in the Stirling engine. The function of
the receiver is to transfer the absorbed solar energy to the
working
ﬂuid in the Stirling engine. The Stirling engine
After transferring the heat from the absorber, this time
the working ﬂuid in the temperature diﬀerence is needed. converts the absorbed thermal energy into mechanical
power by compressing the working ﬂuid when it is cool
The other expression for the necessary energy is that:
and expanding it when it is hot.
density of the direct solar radiation, ε is the average
emissivity of the absorber with respect to the black body
radiation at the absorber temperature TA, σ is the StefanBoltzmann constant, UL is the heat loss coeﬃcient due to
convection and conduction and Ta is the ambient
temperature [15].

Q = Aab. UI. (TA–TF)

(4)

Where UI = inner heat transfer coeﬃcient from the absorber
to the ﬂuid. TF = average temperature of the heat transfer
ﬂuid and Aab = absorber area [15]. From these two quation,
energy balance equation can be rewritten as follows.
Q=AAP[F.α.C.ES–F. ε.σ(TF)4–F. UL(TF–Ta)]

(5)

The thermal eﬃciency of the receiver η is the ratio of the
useful heat and the incoming solar radiation.
Ηth=Q/AAP.C.ES

(6)

The variation of thermal eﬃciency of a receiver is shown in
Fig. 4.

Fig.5. Schematic diagram of the dish system.
3.6. Proposed Design
This part demonstrates a design of the dish
Stirling system which involves the concentrator, tracking
system, SOLO 161 Stirling engine, and the receiver.
3.6.1 The Concentrator:

Fig. 4. The thermal eﬃciency of a receiver ηth as a function
of the ﬂuid temperature TF andthe concentration factor C.
When the highly concentrated rays hit the receiver 600800 degrees Celsius, it causes the working gas to expand
and drive the pistons of the Stirling engine. Pistons turn a
generator which produces electrical output far more
eﬃciently than any other solar power technology. The
current produced by this system is 3 phase AC and it is
directly connected to the grid. The working process of the
Stirling engine is the same as described earlier. At sunset the
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To construct a dish Stirling system at ﬁrst, we
need to design the concentrator. For this system, we choose
a paraboloid dish, which has a diameter of 8m. So, the
projected mirror area is calculated at 50.3 square meters.
To construct the concentrator, we will use silvered glass.
There are 12 facets of glass and each of them are 0.8 mm
thick. The reﬂectivity of the concentrator is selected 0.94
and the height and width of the concentrator are selected
9m. The approximate weight will be 4000 kg. For this
concentrator focal length is selected 4.5m and the intercept
factor is 0.94. For this type of solar concentrator typical
temperature range is 650-800 deg. Celsius []. Solar
concentrator measurement is shown in Table2.
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Table 2 Speciﬁcation of solar concentrator [15]
Type
Paraboloid
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Table 4 Speciﬁcation of SOLO 161 Stirling engine [17]
Type

SOLO 161

Swept Volume

160 cc

9m

Rated Power Output

10 KW

Working Gas

Helium

Gas Pressure

50-200 bar

Power Control

Pressure Control

Number of facets

12

Projected Area

50.3 square meter

Height
Width

9m

Reﬂectivity

0.94

Weight
Focal length

4000kg
4.5 m

3.6.2 The Tracking System:

3.6.4 The Receiver:

At ﬁrst to track the sun and also to operate the
system correctly, it is needed to use a tracking system with
two axial tracking systems. The whole structure stands on
six wheels. These six wheels move the concentrator
towards the sun. The movement of the wheels is done by a
small servo motor. The whole tracking system is
controlled by a microcontroller. Maximum allowable
wind speed is 15m/s for the system.
Table 3 Technical data of the tracking system
Tracking Equipment

System info

Max. wind velocity

15 m/s

Drive

Servo Motor

Drive Velocity

60 deg. Per min

Control System

PC, microcontroller

The connection between the concentrator and the
Stirling engine is the receiver. It has basically absorbed the
solar radiation reﬂected onto it from the concentrator and it
passes this energy to the Stirling engine in the form of heat
with the least possible losses. Among two types of
receiver, the directly illuminated tube receiver is selected.
These tubes are directly connected to the cylinder head of
the Stirling engine. The diameter of these tubes is 3 mm
which resist very high temperature [15].
3.7. Proposed Design Analysis of Dish Stirling
System
It is important to see the eﬀect of the proposed design in
bulk power generation. To observe the eﬀect, we have
designed a plant using the dish Stirling system.

3.6.3 SOLO 161 Stirling Engine:
In this dish Stirling system, we use concentrated
solar power to run the Stirling engine and produce
electricity. For this case, we have selected the SOLO 161
Stirling engine, which is capable of producing 3 phases
alternating current. The length, depth, and height of this
type of engine is 1280 mm, 700 mm and 980 mm
respectively [16]. This engine is rated 10 KW. It has 2
cylinders and the cylinder capacity is 160 cc. The rated
speed for this engine is 1500 rpm or 25 Hz. The operating
gas is helium. Helium gas is used here due to the good
thermal and aerodynamic properties [16]. The output
power can be adjusted by controlling the operating gas
pressure between 50 to 200 bar and this will be done by a
small piston pump. This type of engine has a water-cooling
system for the low-temperature side [17]. A speciﬁcation
of SOLO 161 Stirling Engine is presented in Table 4.
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Fig.6. Osborn's rectangular layout model.
Designing the ﬁeld along with the sun, the eastwest distance and the north-south distance of two units
will not be similar. Upon solving this problem,we have
decided to follow Osborn's rectangular layout model (see
ﬁgure 6). Osborn modeled this layout basedon shade
interaction between round dishes and energy production.
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According to his model, in east-west, the gap between two
units needs to be 100 feet which is 30.48 meter. On the
other hand, in south-north, the gap needs to be 50 feet
which is 15.24 meters. For selecting this distance, he
basically considered the shading impact, but cost also has a
great impact. Increased spacing will also increase wire
cost, land cost, maintenance drive times, wind impacts,
etc. But most importantly it will increase energy loss. By
using the 15 minutes 1977 meteorological data from the
Solar One Central Receiver Project, he had shown how the
shading eﬀect reduces the performance of the system.
Figure 7 shows the impact of shading and shading
degradation factor on the system performance curve.

BAIUST ACADEMIC JOURNAL

Fig. 8 . Eﬀect on revenue and energy production of
variations in the north-south and east-west dish spacing.
After reviewing this analysis, we have also selected eastwest dish spacing 100 feet or 30.48 meter and south-north
dish spacing 50 feet or 15.24 meter. We have selected 1
acre of land, which is 4046.86 square meter = 63.61*63.61
meter. In this amount of land, we can set up 15 units of
dish-Stirling system. We can arrange them in 5 rows and 3
columns. By installing them we can generate 150 kW. This
is far more than PV panel output 78.91 kW in the same
amount of area, which will be discussed in the next chapter.
The ﬁeld layout of the proposed design on 1 acre of land is
shown in Fig. 9.

Fig.7. Impact of shading and shading degradation factor on
the system performance curve.

To verify Osborn's model, Sandia National Laboratories
modeled a ﬁeld of 20,000 dishes system in Barstow, CA
using the same meteorological data. In their study, they
have shown that Osborn's model can cause loss of energy
and revenue. Then they tried to develop the model by
staggering the layout. But they found that when the ﬁeld is
staggered there is a reduction in energy production and
revenue [17]. All calculations were performed with the
dish spaced 52 feet north to south and 104 feet east to west.
In the end, they found that the optimum layout of a dish Fig. 9. Field layout of the proposed design on 1 acre of land.
ﬁeld is a rectangular grid without stagger, considering only
3.8. Prototype Model
the revenue and energy steams. Eﬀect on Revenue and
Energy production of variations in the North-South and
We have designed a small-scale prototype model
East-West dish spacing is shown in Figure 8.
to justify the practicability of our proposed method. This
model has a concentrator, a thermal receiver and a heat
engine or generator which is located at the focus of the
dish. We have three conditions to apply for measuring
output voltage & measuring current: the sunshine
condition, shadow condition, and ﬂippest condition. These
six times multimeter show six diﬀerent values. First three
times, in the sunshine condition, the output voltage
increases rapidly, in the shadow condition, the output
voltage decreases rapidly, and in ﬂippest condition, the
value is increased from the shadow.
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be seen that increasing in the pressure level the output
varies linearly.

Fig.12. Output power of a Stirling engine as a function of
pressure.

Fig.10. Dish Stirling prototype model: diﬀerent parts and
their output quantities. (a) Disc arrangement, output
voltage and current measurement under (b)&(c) sunshine
condition, (d)&(e) shadow condition and (f) and (g)
ﬂippest condition.

Fig.11. Dish Stirling Base Power System: A prototype model.

condition and decreased from the sunshine condition.
In the second three times, the sunshine condition pushes
the output current up rapidly but in the shadow condition,
the output current becomes zero, and in ﬂippest condition,
the value is decreased from the sunshine condition. Discs
are very good at capturing light. Figure 10 displays our
proposed prototype model made of locally available
components. A detail measurement of voltage and current
under three diﬀerent cases are presented in Figure11.
4.

Results

An output power vs pressure curve is shown in Figure 12
using MATLAB. As the output power of the Stirling
engine depends on the pressure it gets, in Figure 12, it can
ISSUE-1

Table 6 and 7 present input-output power measurement
and total maximum output power in three diﬀerent
conditions respectively. The eﬃciency of our proposed
model is approximately 30% which is much better than the
solar PV system. The overall output power is measured
20MW under scaling up to our proposed prototype model.
The maximum power is achieved at sunshine condition.
Table 6 Implemented Result
Input Power
Calculation
Diameter, D = 8m

4.1. Simulation Results

VOL-1

4.2. Implementation Results
In the modern age, many music-lovers have discarded CDs
in favor of iTunes, MP3s and Windows Media Player. The
portable music players are no larger than a silver dollar.
And it easily connects to computers for music updates. So,
this leaves music aﬁcionados with blank and burned CDs
they no longer need. We could simply toss or recycle them,
but we could also take advantage of their reﬂective
surfaces to create our own solar heating panel. Therefore,
we use these CDs for our prototype model. We also used
lower cost Zener diode and copper wire. Zener diode has a
unique characteristic of ﬂowing current in the reverse
direction under a constant voltage drop at its terminals
which we utilize for our prototype model. Copper wires are
a cylindrical shape which the most common wires used in
electronic components. These things are available in local
markets.

DEC-2020

Output Power Calculation
Displacement volume = 160 cc Operating

Speed = 1500 rpm = 25 Hz
2
Project area = π/4 × D = Helium gas pressure = 50-200 bar (variable) =
2
50.3 m Average solar

5-20 Mpa Receiver temperature = 800 degree
Celsius = 1073 K Beale number = 0.13

irradiance in Dhaka
2
= 375 W/ m

Maximum Output Power = 0.13 × 160 × 25 ×
20 = 10400W
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Input Power = (50.3×375) Eﬃciency = 10400/35210 = 29.5%
W = 18862.5 W

Table 7 Project Management System
Case-1: For Sunshine
Condition
Output voltage = 9.42
mV Output current = 2.1
mA So, the output power
= 9.42×2.1 = 19.8 MW

Case-2: For Shadow Case-3: For Flippest
Condition
Condition
Output voltage = 0.55 Output voltage = 6.28
mV Output current = 0 mV Output current =
mA
0.03 mA So, the output
So, the output power power
= 6.28×0.03 = 0.2 MW
= 0.55×0 = 0 MW

BAIUST ACADEMIC JOURNAL
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Abstract: This paper deals with the ﬁnite element analysis (FEA) of the Shore pile of earth retaining structure i.e.
Braced Cut. Forces ac ng on the Braced Cut were inves gated. An RCC sec on of adequate capacity was considered
based on apparent earth pressure. Shore pile of Braced Cut was analysed by using a conven onal theory of
mechanics and ﬁnite element so ware (ANSYS.11). The stresses obtained from the FEA and analy cal methods
were compared. The conclusion was drawn, basically men oning that the FEA was compared well with the
analy cal method and may be used as a tool for designing complex structures.
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1.

Introduction

Reduction of soil load occurs in the case of
underground construction and it is becoming popular with
civil engineers. The challenge of such construction is the
design of earth retaining structure. To adopt underground
construction where there are neighbouring high rise
structures, engineers are using braced cut. Braced cut
consists of shore pile, wale, and strut, which are mainly
products of concrete and steel. For the economic use of
concrete in structures mechanical properties of the
constituent materials need to be examined upon
application of design load based on equilibrium laws. To
determine the safety of a structure an accurate
determination of the ultimate load is required and the
relation of load and deformation in elastic and inelastic
response is desirable. Analytical models or solutions for
RCC structures are required as concrete behaves like a
nonlinear material even for a small scale of loading.
Moreover, embedded rebar in concrete interacts in a
complicated manner in terms of slippage and interlock.
These criteria compelled designers to depend on the
empirically-based formulation, derived from a huge
number of lab tests. In this era of modern technology,
through the use of high-speed computers, FEM software
gives analytical solutions and reduces the requirements of
a large number of lab tests. In this paper is an analysis of
48

shore pile under static loads was conducted as an attempt
to ﬁnd the suitability of FEM analysis in this regard.
2.

Related Works

The bending moment was taken as input for
obtaining a design section with suitable reinforcement.
The actual pressure distribution is a function of the
construction sequence and the relative ﬂexibility of the
wall [5]. Concrete properties of cement were based on ACI
manual for Concrete Practice [6]. Stress in various
components of structure causes a change in the volume of
the members. Like as reactions force of an elongated
spring, strain causes stress stresses [7]. Viscous stress
counteracts the changes caused by slowly developed timedependent stress [8].
3.

Section Properties

Original Shore pile is a ﬂexural member that
remains directly in the contact of soil. It opposes the
failure of soil and falling to the cut. It is provided
continuously along the length of the entire excavation.
3.1. Section Properties
The length and diameter of the Shore pile were 10000 mm
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and 508mm respectively. Eight 16 mm bars were provided
uniformly over the section maintaining 50mm clear cover.
6.5 mm tie bars were provided in a circular pattern at
135mm intervals rounding the longitudinal bars.
Reinforcing bars were provided at the nodes after meshing
so that the deﬂection of reinforcing bars were ensured in
case of deﬂection of concrete portion.
3.2. Support Conditions
100mm by 100 mm steel sections were used as
supports. Supports were provided at 2.0m, 5.15m and
8.0m height from the bottom of the excavation. For an
actual representation of support SOLID45 element with
properties of steel was used.
4.
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5. Analysis of Braced Cut by Conventional
Method
Excavation was done in sandy soil. Considering dry
density of soil,
16.18 kN/m3and angle of internal
o
friction, = 32 .Considered, water table at 4.0m below
ground level and total depth of excavationas10.0m.As
maximum deﬂection will occurs in the bottom, Rankine’s
theory will not be directly applied. Earth pressure will be
calculated from Rankine’s earth pressure theory.
By Peck, for sandy soil Sand, P = 0.65 HKa
= 31.5513KN/m2
This pressure value is increased by 15 percent for water and
other uncertainties, and for surcharge load increase by
20kN/m2 pressure to 56.28KN/m

Materials used for Shore Pile
4.1. Concrete

Stress-strain relation of concrete controls the
behaviour of structures. As concrete takes compression in
most cases, stress-strain relation is of primary interest.
Stress-strain relation exhibits linearity to about 30.00 % of
the ultimate strength of concrete in compression. The
properties of concrete considered are as shown in Table 1.
Table 1Concrete Properties of Shore Pile
Name of property
Modulus of Elasticity
Poisson’s Ratio
Open shear transfer co-eﬃcient
Close shear transfer co-eﬃcient
Uniaxial cracking stress
Uniaxial crushing stress

Property
20700MPa
0.2
0.3
1.0
4.2MPa
27.6 MPa

4.2. Reinforcing Steel

Table 2 Properties of steel used in ShorePile
Name of property

Property

Poisson’s Ratio
Young modulus
Yield stress
Modulus of Elasticity

0.3
2.007e5 MPa
414 MPa
2.07e5 MPa
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Minimum stress, fmin= My/I =0.84MPa
Maximum stress, fmax= My/I =4.42MPa

6.

Finite Element Analysis of Shore Pile

As RC section, concrete was represented by
SOLID65 and reinforcement by BEAM188 elements. As
deﬂection is small, solution control was not used and
results were read from the ﬁrst sub-step from ANSYS by
default setup.
6.1. Modelling and Meshing of Shore Pile

Rebar of the shore piles are passively ﬁxed ﬁrmly
in the concrete and is placed before concrete sets. Steel
barswere designed to counteracttensile stresses in the
tensile zone of the structures.The properties of steel
considered are shown in Table 2.

VOL-1

Fig.1. SFD and BMD of Shore Pile obtained from Moment
Distribution Method.

Modelling was done using the graphical users'
interface (GUI). The meshing of the volume was done
following the results obtained from the convergence
test.The concrete material was modelled as statistically
homogeneous with tensile and compressive behavior. As
failure pattern was not considered and stress in considered
along the only principal axis, biaxial crushing stress was
left zero.
6.1.1 Creating volume for Shore Pile:
Shore pile is created by volume option keeping elements
attributes to SOLID65 as shown in Fig. 2.
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Fig.2. Volume creation of Shore Pile.

6.1.2 Convergence Test:
Mesh density is the prime work in the proper
modelling of the structure, and this is achieved with the
selection of a suitable number of elements having very
slight eﬀects on the results. The optimum mesh was
checked for an elastic analysis subject to constant load
from the plot of maximum deﬂection versusthe number of
elements produced by meshing. From the convergence
test, as shown in Fig. 3, it was clear that the 8500 number
of elements showeda reasonably accurate result

Fig.4. Meshed shore pile.

6.1.4 Reinforcing in Shore Pile:
Eight sets of nodes maintaining 50mm clear
cover were selected and then elements attribute was
selected under creating element option to provide
longitudinal bar section and material number. A view of the
reinforcement is shown in Fig. 5.

Fig.5. Reinforcement in Shore pile.

6.1.5 Loading Pattern of Shore Pile:
Fig.3. Convergence test for Shore Pile.

Loading was provided along Y-axis by applying
pressure option of the magnitude of 0.05628MPa.

6.1.3 Meshing of Shore Pile:
6.2. Analysing of ShorePile from FEM
As obtained from the convergence test, about
8500 number of element division showed satisfactory
results, meshing was done such that the number of
elements is around 8500. Meshing was done by setting
global elements attributes to SOLID65 and using smart
size to ﬁner 5, and volume was sweep meshed as shown in
Fig. 4.
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6.2.1 Checking of Model:
The analysis was done without controlling the
solution and the number of sub-steps. Checking of the
solution was done by comparing reaction readings. Total
Reaction reading from ANSYS11was286290N and
VOL-1

ISSUE-1

DEC-2020

BAIUST ACADEMIC JOURNAL

Tamjeed et al.: Stress Analysis of the Shore Pile of a Braced Cut Using Finite
Element Method

Table 3 Comparison of Stresses
Stress (MPa)Method Conventionala FEManalys Variation
nalysis
is
Maximum compressive 4.42
4.48 1.36 %
Maximum tensile
0.84
0.96 14.3 %

8.

Discussion

The result showed good agreement of FEM with
the conventional theory of mechanics. However, the actual
representation of RCC was not possible due to the nonuniformity characteristics of the constituent materials and
bond behavior. Test data maybe incorporated for proper
representation of nonlinear behavior of concrete and steel.
9.

Conclusion

As the cost of construction materials is rising, for
economical design engineers need analyzing stresses
beyond linear elastic limits which are not possible by
elementary structural mechanics. So in such cases,
numerical analysis can play a vital role. So further research
can be carried out for checking the design of such complex
structures.
Fig. 6.Flexural stress on the Shore pile.
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Abstract: The Ganges is one of the major rivers in the world. This South-Asian river reinforces the life and livelihood of thousands
of people of Bangladesh and India. There are several names of this system throughout its length. The channel is named the Padma
from the Ganges-Brahmaputra conﬂuence near Aricha Ghat up to the Meghna-Daka a-Padma conﬂuence near Chandpur town.
This river system has already faced lots of anthropogenic ac vi es that resulted in environmental, ecological, and social
imbalance and this adverse impact will be increased in the near future due to socio-economic and climate change and the rapidly
increasing popula on in the riparian regions. The construc on of the Farakka barrage just upstream of the India-Bangladesh
border has already been aﬀected adversely to the downstream reach in Bangladesh. The planform shi ing of the Padma reach
was iden ﬁed during the period of 28 years (1991-2018) using Landsat images and Geographic Informa on System (GIS)
techniques in nine me lines with an average dura on of 3 years each. The total eroded and accreted area, surface area and mean
channel width were determined by using GIS. The channel planform analysis iden ﬁed that the Padma experienced
readjustments of the bank lines and behaved rela vely straight within the study period. The lost and gained land area was 162
km2 and 154 km2 respec vely, proving that the total erosion and accre on were almost counterbalanced over that 28 years
period.
Keywords: Planform, Erosion, Accre on, Landsat images, GIS
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1.

Introduction

Rivers are extremely susceptible to natural
circumstances [1], and alluvial rivers can adapt to the
changes caused by natural and anthropogenic activities for
spatial as well as temporal scales [2]. Any kind of changes,
natural or anthropogenic, can commence the breaking of
the dynamic equilibrium state [3]. This contributes to
channel instability, resulting in changing of channel form
and pattern [4], [5]. The Ganges is one of the largest river
systems in the world (total catchment area 1.09 million
km 2 ), originates from the Gangotri glacier of the
Himalayas and conﬂuences with the Meghna after
coursing 2,526 km crossing over China, Nepal, India, and
Bangladesh, making this an ultimate international river.
The largest portion (79.1%) of the entire catchment lies in
India whereas only 4.3% is within Bangladesh (equivalent
to 32% of the total area of Bangladesh) [6].
52

The density of the population in the river
catchment area is about 550 per km2 [7]. The total
harvestable area is about 68 million hectares, of which
only 52% area gets rainwater [8]. Thenkabail et al. (2005)
[9] showed that almost 24.9% or 33.08 Mha area of the
Ganges catchment depended on irrigation.
The Ganges contributes to the foundation of
sustainable development in its riparian nations; however,
its own ﬂow is going through an unhealthy situation due to
the excessive and illegal extraction of water, construction
of dams or barrages by the upstream nations, and
deforestation. In addition, Moors et al. (2011) [10] have
anticipated that the shortage of the availability of ﬂow of
water in the catchment area could happen because of
climate change. The Ganges delta's distributaries spread
over two neighboring countries and have been vulnerable
due to the predicted asymmetry caused by diﬀerent manmade activities and land-use patterns [11].
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The Ganges system in Bangladesh, including the
Ganges (up to Ganges-Brahmaputra conﬂuence near
Aricha ghat) and the Padma (from the GangesBrahmaputra conﬂuence near Aricha ghat up to the
Meghna-Dakatia-Padma conﬂuence near Chandpur
town), is one of the most gigantic rivers in the world and its
catchment area catches almost 1,200 mm annual average
rainfall [8]. So, it faces very frequent and seasonal ﬂoods
of immense intensity [12] and almost 80% of the annual
t o t a l d i s c h a rg e a p p e a r s d u r i n g t h e M o n s o o n
(July–October) [13]. Shifting of the river bank through bed
scouring and erosion is very frequent and many believe
this has been exaggerated recently due to increased
anthropogenic exercises [14]. Although it is reported that
the diversion at Farakka results in the scarcity of river ﬂow
has increased erosion at the downstream banks [15], the
consequence of ﬂoods on ﬂow dynamics is to some extent
unclear as ﬂooding is also considered one of the leading
parameters of bank erosion [16].
Previous studies on the characteristics of the
Ganges system have explored sediment transport, erosion,
and climatic events [17], [18], sediment characteristics
[19], and the evolution of the Ganges–Brahmaputra deltaic
system [20]. Others have studied the environmental
pollutions near the river bank [8], water resources, and
hydrology [21].
Due to the high variation of ﬂuvial inputs in the
Ganges and the contemporary interventions, the river
course of the Ganges as well as the Padma is changing
signiﬁcantly. Consequently, every year a large area of
agricultural lands and homesteads is eroded. In recent
decades, to boost the socio-economic condition of the
region Bangladesh government has initiated several
development projects (i.e. The Padma Multipurpose
Bridge Project at Mawa-Zajira point (delineated in Fig.
1(a))) across the Padma River. For this reason, the
increasing importance of planform study, erosion
mechanism, channel shifting along the Padma (from the
Ganges-Brahmaputra conﬂuence near Aricha ghat up to
the Meghna-Dakatia-Padma conﬂuence near Chandpur
town) lead the authors to investigate this mega river's
planform.
The primary focus of this study is to evaluate the
dynamics of the planform of the Padma River in
Bangladesh. The particular objectives of this study are to:
1. identify the bank line movements of the Padma
River
2. estimate the channel patterns through calculating
surface area determine the total eroded and
accreted land in the river bank within a certain
period
VOL-1

ISSUE-1

DEC-2020

Asik et al.: Application of Remote Sensing and GIS for the Spatio-Temporal
Change Analysis of the Padma River Bank Erosion-Accretion (1991-2018)

2.

Study Area

The location of the Ganges–Padma system is
situated between 90.49E and 87.42E and 24.34N and
23.20N within Bangladesh. The system within
Bangladesh can be split into two diﬀerent channels [15].
The channel from the downstream of the IndiaBangladesh border to the conﬂuence of the Brahmaputra
with this channel near Aricha is named the Ganges.
Downstream of Aricha, the Ganges channel moves its ﬂow
towards south-eastern direction up to the conﬂuence with
the Meghna (about 108 km) at Chandpur is named as the
Padma (Fig. 1(a)) [22]. The annual average discharge of
the Padma is about 30,000 m3/sec and the bank full
discharge is about 75,000 m3/sec [23]. The Padma is a
relatively straight channel as it receives ﬂow from both
Ganges and Brahmaputra rivers [24].
The Ganges-Padma channel is important for
delta building exercise and land stability [25] as well as
navigation, agriculture, ﬁsheries, ecological and
environmental balance. For instance, the upstream
freshwater ﬂow pushes back the salinity front downstream
towards the Bay of Bengal helps to maintain a suitable
ecosystem in the south-western part of Bangladesh, which
belongs to the largest mangrove forest of the world, the
Sundarbans [6], [26], [27]. The Ganges delta is one of the
largest ﬂuvial systems in the Himalayan region [28]. So,
this system faces extreme variation of both sediment and
water discharge between monsoon (May-October) and dry
season (November-April) from the upstream due to the
monsoon rainfall and the snow melting from the
Himalayans, results in high intense ﬂoods to Bangladesh.
Besides this, the sandy soil of the river bank and the
increasing anthropogenic activities are responsible for the
frequent bank shifting [24], [29]. This leads to land erosion
and population migration in turn.
.

Fig.1(a). Location of the Padma river in Bangladesh (from
the Ganges-Brahmaputra conﬂuence near Aricha ghat up
to the Meghna-Dakatia-Padma conﬂuence near
Chandpur town).
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dynamics during monsoon as well as get the unclouded
images.

Fig.2(b). Locations near the river reach [30].

3.

Methodology

To quantify channel planform change a GISbased approach is used to manage historical planform data
because it gives ﬂexibility for analyzing data and more
accurate results. Aerial photography and cartography are
inexpensive and rapid for identiﬁcation of the channel
planform change visually or manually, however, these
have limitations to cover a large number of dates
eﬀectively and to derive the calculative statistics [31]. A
GIS-based method oﬀers the solution of the problems and
has signiﬁcant convenience over the typical manual
methods; boundary can be determined and delineated
directly from the data source, map projection, and scaling
can be estimated digitally, planform displacements can be
calculated from the sequential records stored in GIS,
statistical data can be exported from GIS and can be used
for further analysis using any statistical analysis software
and as much as maps can be generated and reﬁned until the
desired identiﬁcation and representation is achieved [32].
Multi-temporal Landsat data has been used to
identify the shifting of channel planform from 1991 to
2018 for this study. To estimate the erosion and accretion
of the Padma river banks within the period of 28 years
(1991-2018), the Landsat images were taken in nine
epochs with duration of 3 years each.
In this study, Landsat images were downloaded
from the United States Geological Survey
(http://glovis.usgs.gov) with a spatial resolution of 30 m.
The cloud cover in the available images was ﬁgured out
visually and 10 images were picked from the available
images with no cloud cover over the channel and the
nearby areas. All the images were taken during the dry
season to avoid the high-water level impacts on the ﬂow
54

The Normalized Diﬀerence Water Index (NDWI)
threshold method was applied to identify the land-water
boundary and to delineate the planforms from the images
[33]. The NDWI water index algorithm was produced in
the ERDAS Imagine environment by combining the green
and mid-infrared bands. The NDWI is perfect for
distinguishing between land and water because of the high
sensitivity of sediment and green surfaces to the green
band (0.52–0.6 µm), a high degree of reﬂectance by
vegetation in the mid-infrared band (1.60–1.70 µm), and a
high degree of absorption by water. So, the combination of
green and mid-infrared bands is ideal for NDWI. In this
study, the NDWI threshold value for diﬀerentiating
between the boundary of water bodies and non-water body
was found 0.30. A precise digitization process has been
employed to determine the polygon of bank lines and
adjacent chars for each selected year. After that, polygon
for two successive years has been intersected by
geoprocessing intersection tools to distinguish the
diﬀerence between land and water bodies for these
following years.
The GIS-based approach provides great
ﬂexibility in the management of the data, extracted from
the images. This method gives an inexpensive way to
analyze the planform changes as the images are available
free to the communities. The GIS-based method may not
be as accurate as the manual method to some extent but
increase the eﬃciency of a huge number of data analysis
within a very short period of time.
4.

Results and Discussion

The Padma River gets the discharge from the
Ganges as well as the relatively high sediment containing
water from the Brahmaputra and this may lead the frequent
shifting of this channel during the study period (19912018), and the shifting of the bank line is dispersed along
the length of the channel. This phenomenon was also
noticed by Rob (1997) [34].
Near Faridpur, Naria and Kalma (shown in Fig.
1(b)), the widening of the channel is remarkably
noticeable (Fig. 2-12) because there exist large sand bars
in the middle of the channel. Sharma (2005) [35] identiﬁed
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almost same kind of channel widening throughout the
Brahmaputra River reach in Assam. On the contrary, near
Charbhadrasan and above Harirampur (shown in Fig.
1(b)), relative narrowing of the channel is identiﬁed during
the study period (1991-2018) (Fig. 2-12). Rahman and
Alam (1980) [36] also observed this along with the Ganges
reach. The composition of bank materials and the riparian
vegetation may be responsible for the narrowing of the
channel [37]. The extinction of anabranches might be
another driving parameter of the channel narrowing [38]
which is frequent in the Padma (Fig. 2-12) due to regular
bank line shifting.
Temporal variation of the surface area of the
reach is shown in Fig. 13. Variation of the surface area
ranges from 1450 km2 to1900 km2 over the study period of
28 years (1991-2018) (Fig. 13). The surface area change
has been considered at the surface of the river. From the
rate of change of the surface area per year over the study
period shown that both erosion and accretion occurred
signiﬁcantly on an average along the river bank (Fig. 14).

Fig.3. Planform changes at river bank (1994-1997).

Fig.2. Planform changes at river bank (1991-1994).
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Fig.4. Planform changes at river bank (1997-2000).
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Fig.5. Planform changes at river bank (2000-2003).

Fig.7. Planform changes at river bank (2006-2009).

Fig.6. Planform changes at river bank (2003-2006).

Fig.8. Planform changes at river bank (2009-2012).
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Fig.9. Planform changes at river bank (2012-2015).

Fig.11. Planform changes at river bank from 199-1
2018 at three years interval.

Fig.10. Planform changes at river bank (2015-2018).

Fig.12. Planform changes at river bank for the last 28
years (1991-2018).
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reach. Erosion was signiﬁcantly great in the period of 2006
to 2012 (Fig. 16) and accretion was great within the period
of 2013 to 2015 (Fig. 16). From calculation, the average
erosion rate was estimated 54 km2/year and the average
accretion rate was estimated 51 km2/year within the study
period.

Change of Surface area (km2)

River Width
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Year
Fig.13. Temporal variation of surface area of river reach
(1991-2018).
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Fig.15. Temporal change of river width (1991-2018).
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Fig. 16 demonstrates the comparison of both
erosion and accretion within the study period in the river
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The Padma has been roughly straight during the
study period (Fig. 15). This was also observed by Rahman
and Alam (1980) [34] and Rob (1997) [36]. Average width
of the river reach indicates (Fig. 15) almost straight
tendency up to the year 2015 meaning that average width
was almost stable in that time, but after 2015, some
instability has been found (Fig. 15). Although average
width of the river reaches shows relative stability but there
exists local instability because of localized river bank
erosion and accretion.

300

1991-1994

Fig.14. Temporal variation of rate of change of surface area
of river reach (1991-2018).
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Fig.16. Comparison between erosion and accretion at
the river reach during 1991-2018.
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5.

Conclusion

This study has quantiﬁed the 108 km long
channel planform of the Padma River by using Landsat
images of 28 years (1991-2018) and a spatial geospatial
technique in GIS. A land-water separation index named
NDWI has been used to determine the river boundary from
multi-temporal Landsat data. Besides the computation of
the erosion and accretion volume and planform
movement, this study has also delineated the channel
pattern by estimating river width and area by using GIS.
It is very much clear from the planform shifting
maps that the Padma experienced readjustments of the
bank lines for the 28 years (1991-2018). The river also
shows a relatively straight channel over the period
comparing to the upstream meandering Ganges River. It
also demonstrated that in total 162 km2 area has been
eroded, however, 154 km2 areas has been accreted, proving
the erosion and accretion has almost counterbalanced over
the 28 years investigated here.
The analysis of this study has provided some
signiﬁcant information regarding the better understanding
of the planform characteristics of the Padma River, which
will assist the local leaders and planners to take any kind of
development projects, both structural and non-structural,
in the study area. To be much more speciﬁc, this study will
help the local authorities to estimate the potential loss of
the productive land and the potential shifting of the land
due to the planform movement.
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Abstract: Geographically Bangladesh is situated in the tropical region where natural disaster is a common incident
and s ll now Bangladesh is facing a plethora of natural disasters. Climate change is the main reason behind it as the
emissions of diﬀerent greenhouse gases like CO2, N2O, and CH4 are increasing. Bangladesh is one of the most
vulnerable countries to climate change and hunger and according to Global Hunger Index- 2020, it's under serious
condi on. In this study, clima c parameters (maximum temperature and minimum temperature) varia ons were
studied for the last 31years (1988-2018) and varia ons of maximum rainfall and humidity were studied for the last
10 years of Dhaka city, Bangladesh. Global emission of CO2, N2O, and CH4 was calculated to ﬁnd the eﬀect on climate
change of Dhaka city. From the study it is found that global emission of CO2, N2O, and CH4 gas are aﬀec ng the clima c
parameters of Dhaka city. To predict future maximum and minimum temperature, maximum rainfall and maximum
humidity four regression models have been established.
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1.

Introduction

Greenhouse eﬀect is the process where planet's
surface is getting warmer due to the radiation that comes
from planet's atmosphere. Greenhouse gases hinder this
infrared radiation from escaping directly from the surface
of the earth to space. From the very beginning the global
climate changed due to the natural disasters but now it is
mostly changing due to human abnormal activities. After
the formation of Intergovernmental Panel on Climate
Change (IPCC), the drastic output of climate change can
be easily understood. From 1750 when the industrial
revolution took place, one of the greenhouse gases, carbon
dioxide, has increased up to 30% [1] and the concentration
in the atmosphere is increasing. Not only carbon dioxide
but also other greenhouse gases like nitrous oxide and
methane are responsible for thickening the natural layer
which leads to “Global Warming”. As a consequence more
evaporation took place and causes an increase of
temperature in the greenhouse layer [2]. At the end of the
year 2100 the predicted average global temperature could
raise 1.8˚ to 4 ˚C, although it can be as high as 6.4˚ C [3].
Eﬀects of climate change can be easily seen in
Bangladesh. Average temperature of Bangladesh could
increase up to 2.4 degree Celsius higher than the current
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average temperature by 2100, which will create hotter
summer and very cold winters. The rainfall could also be
increased up to 10% within 2021 [4]. The International
Panel on Climate Change (IPCC) predicts that by 2050
Bangladesh will lose approximately 17% of its land and
30% of its food production which will increase the poverty
[5]. Compared to the developed countries, Bangladesh is
little responsible for global warming but it is one of the
worst suﬀerers.
The Dhaka is the capital of Bangladesh. So the
average temperature of diﬀerent months is studied and the
hottest and coldest month is found. Some important
climatic parameter like rainfall and humidity are also
analyzed. The trend of maximum and minimum
temperature, maximum humidity and maximum rainfall
are analyzed and signiﬁcant eﬀect is found. By introducing
a mathematical model, future climate parameter of Dhaka
city can be predicted and thus hazardous eﬀect of
greenhouse gases can be controlled.
The main objective of this study is to ﬁnd out
relationship among the emissions of diﬀerent greenhouse
gasses like CO2, N2O, and CH4 with the maximum and
minimum temperature, humidity and rainfall of Dhaka
city. Here temperature plays a dominant role on global
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warming which is very concerning issue for future days.
By this study, the atmospheric scenario of Dhaka city
based on rainfall intensity, humidity and temperature can
be predicted. After analyzing the climate pattern a
regression model is developed.
2.

Climate Condition of Dhaka City

In the center-north the climate of Bangladesh is
subtropical and in the south it is tropical. From November
to February the weather is pleasant, warm and sunny
winter, from March and May a short hot spring and due to
the summer monsoon a long rainy season from June to
October [6].

Fig.3. Average Rainfall (mm) of Dhaka city (2009-2018)
[6, 7].

2.1. Average Maximum and Minimum Temperature

From Fig. 2 and Fig. 3 average humidity and
rainfall of diﬀerent month of Dhaka city from 1988-2018
can be seen. Average humidity is maximum in June, July
and August. Maximum humidity is 83%. On average,
August is the most humid. On average, March is the least
humid month with 61% humidity. Average rainfall is
maximum in August with 338 mm. December has the least
rainfall with only 5 mm precipitation. January is also dry
with only 8 mm precipitation.
3.
Fig.1. Maximum and Minimum Average Temperature
(degree Celsius) of diﬀerent months of Dhaka city (19882018) [6, 7].
From Fig. 1 it is seen that April is the month when
the average temperature is maximum. It is around 34
degree Celsius. On the other hand in January and
December the average maximum temperature is the
lowest. It is also seen that January is the coolest month with
the lowest minimum temperature of 13 degree Celsius.
2.2. Average Maximum and Minimum
Temperature

Methodology

In this study SPSS is used to ﬁnd the climatic
pattern of diﬀerent month of Dhaka city for the last 31
years. Variations of maximum temperature, minimum
temperature, maximum humidity and maximum rainfall of
Dhaka city for the last 31 years are found. After that a
multiple linear regression model is developed. In order to
estimate the relationship among variables, Regression
analysis is one of the best statistical processes. With
regression analysis we can predict the behavior of
dependent variable with respect to independent variables.
As the objective of this study is to establish the relationship
of maximum average temperature, minimum average
temperature, humidity and maximum rainfall with
emission of CO2, N2O, and CH4, so here multiple linear
regressions are performed.

Fig.2. Average Humidity (percentage) of Dhaka city
(2009-2018) [8].
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4. Results
An easy way to comply with the requirements
stated in the Author Guide [1] is to use this document as a
template and simply type your text into it. PDF ﬁles are
also accepted, so long as they follow the same style.
4.1. Climatic Parameters Analysis of Dhaka
Fig.6. Maximum Humidity variations in Dhaka City
(2008-2018) [9].
From Fig. 6 it can be found that from 2008-2012
the maximum humidity is ﬂuctuating in between 92-80%
but from 2013-2018 the value is in between 80-72%.

Fig.4. Maximum temperature (degree Celsius) variations
in Dhaka (1988-2018) [9].
From Fig. 4 it can be seen that from the year
1988-2000 the maximum temperature is ﬂuctuating in
between 37-38 degree Celsius. But from the year 20002018 the maximum temperature is ﬂuctuating in between
37-40 degree Celsius. The temperature in Dhaka was 40.2
degrees Celsius on April 22, 2014, the highest in the
capital in ﬁve decades [10].

Fig.7. Maximum Rainfall (mm) variation of Dhaka city
(2008-2018) [9].
From Fig. 7 it is found that there is no speciﬁc
pattern for rainfall/precipitation for Dhaka city. As the
Winter Rainfall is increasing in Dhaka city the rainfall
pattern is also changing.
4.2. Global Emissions of CO2, CH4 and N2O
CO2 Emissions(KT)
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Fig.5. Minimum Temperature (degree Celsius) variations
in Dhaka city (1988-2018) [9].
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From Fig. 5 it can be seen that, from the year
1988-2000 the minimum temperature is ﬂuctuating in
between 15-18 degree Celsius but from 2000-2018 the
minimum temperature is ﬂuctuating in between 13-15
degree Celsius. So the minimum temperature is decreasing
and it was recorded 9.5 degree Celsius [9].
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Fig.8. Emissions of Global CO2, CH4 and N2O Gas
(1988-2018) [11].
VOL-1

ISSUE-1

DEC-2020

Feroz et al.: Eﬀects of Global Emission of Greenhouse Gases- CO2, N2O, and
CH4 on Climate Change of Dhaka City

BAIUST ACADEMIC JOURNAL
4.3. Regression Models
4.3.1 For Maximum Temperature (Degree
Celsius) of Dhaka city:
Table 1: Descriptive Statistics for Model 1
Maximum
Temperature
CO2
Emission
CH4
Emission
N2O
Emission

Mean

Std. Deviation

N

37.6774

1.75456

31

28619363.8065

5869252.38579 31

7426202.3871

567440.37197

3072538.7710

a. Dependent Variable: Maximum_Temperatureb.
Predictors: (Constant), N2O_Emission,
CO2_Emission, CH4_Emission
ANOVA table explains how well the regression
equation ﬁts the data. The signiﬁcance value is 0.000
which is less than 0.05. So the regression model developed
here is statistically signiﬁcant and it can predict output
variable.
Table 4: Coeﬃcients a for Model 1
Unstandardized

Standardized

Coeﬃcients

Coeﬃcients

31

114125.49473

31

From Table 1 it can be seen that the mean of
maximum temperature of Dhaka city for the last 31 years is
37.6774 degree Celsius. The mean global emission of
greenhouse gases like CO2, CH4 and N2O is also mentioned
in the table 1 for the last 31 years.

Std.
Model
1 (Constant)
CO2
Emission
CH4
Emission
N2O
Emission

B
13.125

Error

Beta

2.545

t

Sig.

5.1 .000

1.650E-7 .000

.552

2.6 .014

2.309E-7 .000

.075

.24 .807

5.896E-6 .000

.384

3.0 .005

Table 2: Model Summary for Model 1
Std. Error

a. Dependent Variable: Maximum_Temperature

R

Adjusted R

of the

Durbin-

Model

R

Square

Square

Estimate

Watson

1

.991a

.983

.981

.24291

1.318

a. Predictors: (Constant), N2O_Emission, CO2_Emission,
CH4_Emission

b. Dependent Variable: Maximum_Temperature
Table 2 presents the Model summary for Maximum
temperature with the global emission CO2, CH4 and N2O
Gas. Here the value of R is .991 which indicates a higher
degree of linear relationship between maximum
temperature with global emission of CO2, CH4 and N2O
Gas. The value of correlation coeﬃcient is .983 which
interprets the variation of maximum temperature with the
emission of CO2,CH4and N2O Gas.
Table 3: ANOVAa for Model 1
Sum of

Where,
= Maximum Temperature (Degree Celsius)

Mean

Model

Squares

df

Square

F

Sig.

1 Regression

90.761

3

30.254

512.723

.000b

Residual

1.593

27

.059

Total

92.354

30
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The Coeﬃcients table is the most important table
that provides us information to predict the maximum
temperature for Dhaka city as well as whether global
emission of CO2, CH4 and N2O Gas contributes statistically
signiﬁcantly to the model. From table 4 it can be seen that
the global emission of CH4 is not statistically signiﬁcant as
the signiﬁcance value is .807 which is greater than 0.05.
But other two variables are statistically signiﬁcant as the
signiﬁcance value for both cases are less than 0.05. That
implies that these two variables can be used to predict the
maximum temperature for Dhaka city. So the equation to
predict the maximum temperature for Dhaka city can be
written as:

From the Eqn. (2) it is found that the maximum
temperature is increasing with the increase in the emission
of greenhouse gases CO2 and N2O. From the Fig. 8 it is seen
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that CO2 and N2O emissions are globally increasing. All
the coeﬃcients are positive in Eqn. (2). So the maximum
temperature of Dhaka city is also increasing. If we know
the global emissions of greenhouse gases like CO2 and
N2O we can use Eqn. (2) to predict the maximum
temperature of Dhaka city.
4.3.2 For Minimum Temperature (Degree Celsius)
of Dhaka city:

BAIUST ACADEMIC JOURNAL
a. Dependent Variable: Minimum_Temperature
b. Predictors: (Constant), N2O_Emission,
CO2_Emission, CH4_Emission
The signiﬁcance value is 0.000 which is less than
0.05. So the regression model can predict the minimum
temperature with the global emission of CO2, CH4 and N2O
Gas
Table 8: Coeﬃcients a for Model 2
Unstandardized Standardized

Table 5 Descriptive Statistics for Model 2
Minimum
Temperature
CO2
Emission
CH4
Emission
N2O
Emission

Coeﬃcients

Mean

Std. Deviation

N

15.3129

1.97514

31

Model
2

28619363.8065

5869252.38579

31

7426202.3871

567440.37197

31

3072538.7710

114125.49473

31

From Table 5 it can be seen that the mean of
minimum temperature of Dhaka city for the last 31 years is
15.3129 degree Celsius.

Coeﬃcients

Std.
B

(Constant) 69.012
CO2
Emission 2.674E-7
CH4
Emission -4.007E-6
N2O
Emission -1.028E-5

Error

Beta

4.78

t

Sig.

14.4 .000

.000

.795

2.25 .032

.000

-1.151

-2.2 .031

.000

-.594

-2.8 .008

a. Dependent Variable: Minimum_Temperature

CH4_Emission

From Table 8 it can be seen that all the
independent variables are statistically signiﬁcant as the
signiﬁcant value is less than 0.05. That means minimum
temperature of Dhaka city is dependent on the global
emission of CO2, CH4 and N2O Gas. So the equation to
predict the minimum temperature for Dhaka city can be
written as:
= 69.012 + 2.67 x
- 4.007 x
- 1.028 x
(3)

b. Dependent Variable: Minimum_Temperature

Where,

Table 6 Model Summary b for Model 2
R

Adjusted

Model
R
Square R Square
a
2
.976
.952
.947

Std. Error
of the

Durbin-

Estimate

Watson

.45679

1.147

a. Predictors: (Constant), N2O_Emission, CO2_Emission,

Table 6 explains the Model summary for Minimum
temperature with the global emission CO2, CH4 and N2O
Gas. Here the value of R is .976 which indicates a higher
degree of linear relationship between minimum
temperature with global emission of CO2, CH4 and N2O
Gas. The value of correlation coeﬃcient is .952 which
interprets the 95.2% variation of minimum temperature
with the global emission of CO2,CH4and N2O Gas.
Table 7 ANOVAa for Model 2
Sum of
Mean
Model
Squares df Square
F
Sig.
2 Regression 111.401 3 37.134 177.9 .000b
Residual
Total
66

5.634
117.035

27
30

.209

= Minimum Temperature (Degree Celsius)

From the Eqn. (3) it is found that the minimum
temperature is decreasing with the increase in the emission
of greenhouse gases CH4 and N2O. The eﬀect of the
emission of CO2 is not as great as CH4 and N2O in case of
decrease in minimum temperature. From the Fig 8 it is seen
that CH4 and N2O emissions is globally increasing. So the
minimum temperature of Dhaka city is decreasing. If we
know the global increase in greenhouse gases like CO2,
N2O and CH4 we can use Eqn. (3) to predict the minimum
temperature of Dhaka city.
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4.3.3 For Maximum Humidity (%) of Dhaka city:
Table 9: Descriptive Statistics for Model 3
Mean

Std. Deviation

N

.8250

.05874

10

35901728.1000

1741185.81745

10

8094461.6000

210372.72835

10

3191304.4000

53364.33316

10

Humidity
CO2
Emission
CH4
Emission
N2O
Emission

From table 9 it can be seen that the mean of
Maximum humidity of Dhaka city for the last 10 years is
82.50%.

The signiﬁcant value is .000 which is less than 0.05.
That indicates our data is well ﬁt for the model 3.
a
Table 12 Coeﬃcients for Model 3
Unstandardized Standardized
Coeﬃcients
Coefﬁcients
Std.
Model
B
Error
Beta

3 (Constant)
.992
CO2
Emission -8.0E-8
CH4
Emission 4.79E-7
N2O
Emission -3.5E-7

.558

t

Sig.

1.77 .01

.000

-2.393

-3.9

.00

.000

1.716

2.44 .05

.000

-.327

-1.8

.11

a. Dependent Variable: Humidity
b

Table 10 Model Summary for Model 3
Std.
Error of
R
Model
3

R
.989

Adjusted

the

Durbin-

Square R Square Estimate
a

.979

.968

Watson

.01054

Global emission of N2O gas is statistically not
signiﬁcant as the signiﬁcant value is greater than 0.05.
That means Maximum humidity of Dhaka city is not
dependent on N2O gas global emission. Global emission
of CO2 and CH4 is statistically signiﬁcant and Maximum
humidity of Dhaka city depends on these.

2.585

a. Predictors: (Constant), N2O_Emission, CO2_Emission,

Where,
= Maximum Humidity (%)

CH4_Emission

b. Dependent Variable: Humidity
Here the Value of R is .989 which is very near to 1 and
indicates a good linear relationship between maximum
humidity with global emission of CO2, N2O and CH4.
97.9% variation of humidity with the variation of global
emission of CO2, N2O and CH4 gas.
Table 11: ANOVAa for Model 3
Sum of
Model
3

4.3.4 For Maximum Rainfall/precipitation (mm)
of Dhaka city:

Mean

Squares

df

Square

F

Sig.

Regression

.030

3

.010

91.11

.000b

Residual

.001

6

.000

Total

.031

9

a. Dependent Variable: Humidity
b. Predictors: (Constant), N2O_Emission, CO2_Emission,
CH4_Emission
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From Eq n . (4), the maximum humidity is
decreasing with the increase in emissions of CO2 as the
value of Coeﬃcient is negative. From diﬀerent climate
model it can be seen that relative humidity is increasing
slightly over the oceans but decreasing in land as the
climate warms. [12]. As the Dhaka is far away from the
ocean so the maximum relative humidity is decreasing in
comparison to ocean.

Table 13 Descriptive Statistics for Model 4
Mean
Precipitation
494.3700
CO2
35901728.1000
Emission
CH4
8094461.6000
Emission
N2O
3191304.4000
Emission

Std. Deviation

N

188.45470

10

1741185.81745

10

210372.72835

10

53364.33316

10
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From table 13 it can be seen that the maximum
mean of Precipitation of Dhaka city for the last 10 years is
494.37mm.
b
Table 14 Model Summary for Model 4

Model
4

R
.927

a

R

Adjusted

Std. Error of

Durbin-

Square

R Square

the Estimate

Watson

.859

.789

86.56539

2.120

a. Predictors: (Constant), N2O_Emission, CO2_Emission,

BAIUST ACADEMIC JOURNAL
Global emission of N 2 O gas is statistically
signiﬁcant as the signiﬁcant value is less than 0.05. That
means Maximum precipitation of Dhaka city is only
dependent on N2O gas global emission. Global emission of
CO2 and CH4 is statistically not signiﬁcant and Maximum
precipitation of Dhaka city is not depending on these
gases.

Where,
= Maximum Rainfall (mm)

CH4_Emission

b. Dependent Variable: Precipitation
Value of R is .927 which indicates a perfect linear
relationship between maximum precipitation with global
emission of CO2, N2O and CH4. 85.9% variation of
maximum precipitation with the variation of global
emission of CO2, N2O and CH4 gas.
Table 15: ANOVAa for Model 4
Sum of
Model

Mean
Square

5.

Squares

df

4 Regression

274675.158

3

91558.38 12.2 .006b

Residual

44961.403

6

7493.567

F

Total

319636.561

9

b. Predictors: (Constant), N2O_Emission, CO2_Emission,
CH4_Emission
The signiﬁcant value is .006 which is less than 0.05.
That indicates our data is well ﬁt for the model 4.
Table 16: Coeﬃcientsa for Model 4
Unstandardized

Standardized

Coeﬃcients

Coeﬃcients

Std.
4 (Constant)
CO2
Emission
CH4
Emission
N2O
Emission

B

Error

-12973.1

4583

.000

.000

-.001
.008

t

Sig.

-2.83

.03

-1.156

-.745

.48

.002

-.842

-.469 .656

.002

2.135

4.758 .00

a. Dependent Variable: Precipitation
68

Beta

Conclusion

Sig.

a. Dependent Variable: Precipitation

Model

Without an overall global average there is not a clear
prediction on how local total precipitation amounts should
change, [13]. To ﬁnd the maximum precipitation Eqn. (5) is
suggested. The coeﬃcient of emission of global N2O gas is
positive, so with the increase of emission of this gas the
maximum precipitation will increase

Maximum Temperature, Minimum temperature,
maximum humidity and maximum rainfall plays a more
signiﬁcant role then average temperature, average
humidity and average rainfall. So in this paper we focus on
the maximum conditions. Global increase of greenhouse
gases like CO2, CH4 and N2O aﬀects the climate of Dhaka
city. Maximum temperature is increasing up to 1-2 degree
Celsius in the last few decades. If the rate of emission of
greenhouse gases continues than temperature will increase
up to 3-4 degree Celsius within 2030.The minimum
temperature is decreasing. As a result winter season will
become hazardous to the people of Dhaka city. Minimum
temperature is decreasing up to 2-3 degree Celsius. As a
result winter rainfall is increasing. The rate of humidity in
the land area is decreasing at a high rate. It aﬀects the
overall climate of Dhaka city. The rainfall becomes
unpredictable. Even the rainfall variations are high at
diﬀerent parts of Dhaka city. As local aﬀects are
considered with the global change of greenhouse gases so
some assumption was made. 4 equations are suggested to
ﬁnd the relation of local climate with the emissions of
greenhouse gases. With the help of this equation we can
predict the future maximum temperature, minimum
temperature, maximum humidity and maximum rainfall of
Dhaka city and we can take some actions to control the
climate of Dhaka city.
VOL-1

ISSUE-1

DEC-2020

BAIUST ACADEMIC JOURNAL
6.

Recommendation

· As the data is not available in online or oﬄine sources
some thumb rules are used.
· The data related to maximum humidity and maximum
precipitations is not available. So only 10 years (20092018) data is analyzed.
· For a better correlation more data should be analyzed.
· Here only regression model is used without knowing the
exact relation of the variables. So better mathematical
model is suggested to ﬁnd the exact relation.
· Here only CO2, CH4 and N2O are considered. But there
are many more greenhouse gases like SO2, CFC, SF6 etc.
But the data is not available. So ﬁnding the exact eﬀects of
greenhouse gases this data should be analyzed.
· Some comparison with other developing countries is
suggested to ﬁnd the exact impact of these models
7.
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Abstract: Further extended tanh (FET) method is suggested in this communica on for solving generalized shallow
water equa on (GSWE). Based on the symbolic computa onal so ware, a realis c nonlinear integrable equa on,
GSWE that arises, typically, in atmospheric and ocean modelling, was reinves gated to see its geometric feature
using the FET method. The shock wave, soliton-like, kink type and periodic-like solu on were found to be obtained.
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1.

Introduction

Nonlinear evolution equation (NLEE) is
addressed as a very important tool to explain nonlinear
phenomenon over the world [1]. It is believed the
nonlinear phenomenon to have some important eﬀects on
various ﬁelds of science, especially, in ﬂuid mechanics,
plasma physics, chemical physics, optical ﬁber, chemical
kinematics, solid-state physics, and geophysics [1].
Nonlinear partial diﬀerential equation (PDE) involves
both space and time (evolve with time), normally, known
as NLEE. Recently, searching of exact solutions for
NLEEs have been a major concern for the researcher,
interested in the ﬁeld of nonlinear physics [2]. By the
virtue of the development of symbolic computational
software such as Mathematica, Matlab (Mupad), Maple,
researchers are being interested in ﬁnding a fully explicit
solution of NLEEs using diﬀerent analytic tools. For
solving NLEEs, diﬀerent methods are developed in
various literatures like inverse scattering method [3],
Hirota bilinear method [4], Painleve expansion [5], sinecosine method [6], homogeneous balance method [7],
homotopy perturbation method [8], [9], [10], Adomian
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decomposition method [11], tanh function method [12],
[13], [14], further extended tanh method [2], F-expansion
method [15], [16], [17], [18], [19], exp-function method
[20], [21], auxiliary equation method [22], (G'⁄G)expansion method [23], [24], [25], [26], [27], [28]. Among
the aforementioned methods, tanh method is one of the
simplest and the most straightforward methods in
investigating the solutions of NLEEs [29], [30]. It is
claimed in their study [31] that the method can still be
applied in searching solitary and shock wave proﬁle
solutions of NLEEs. As a class of NLLEs, (2+1)dimensional (hereafter (2+1)-D) GSWE has been chosen
to explore its diﬀerent type solutions. The main intention
of this study is to solve (2+1)-D GSWE using the FET
method and to see its diﬀerent geometric features for
various type solution proﬁles such as shock wave, solitonlike, kink type and periodic solutions. The GSWE has been
solved in several studies such as [1], [32], [33], [34]. But,
as far the authors knowledge goes on, the equation still not
studied suﬃciently to see its geometric feature for diﬀerent
wave proﬁles. Furthermore, Alquran et al. [35]
investigated shock-wave proﬁle and periodic wave proﬁle
of the Vakhnenko-Parkes (VK) equation, the generalized
equal width-Burgers (GEWB) equation, and the
VOL-1

ISSUE-1

DEC-2020

BAIUST ACADEMIC JOURNAL

Bilkis et al.: Investigation of Generalized Shallow Water Equation for Shock
Wave and Abundant Solutions Using a Further Extended Tanh Method

generalized regularized-long-wave (GRLW) equation
using Uniﬁed and Bernoulli sub-equation method, and
Tariqa and Seadawy [36] studied the (2+1)-D and (3+1)-D
Kadomtsev-Petviashvili-Benjamin-Bona-Mahony (KPBBM) equation for solitary wave, shock wave and
periodic wave proﬁles using solitary wave ansatz method.
All the mentioned equation represent water wave model,
are governing equations for ﬂuid ﬂows also they can
explain longwave phenomena. GSWE being a class of
water wave model equation is studied insuﬃciently for
shock wave solution. Whatever, FET method is the last
development in the class of tanh method [2]. It is pointed
out here that the beauty of the FET method is that it can
explore shock wave, soliton-like and periodic solution
simultaneously, in a very simple way [2]. The reason of the
choice of this equation is that the equation is reported as
one of the most important equations in explaining
nonlinear phenomena in atmosphere and ocean dynamic
modelling [1].
The rest of the part of this paper is organized as
follows. Section 2 deals with the description of the further
extended tanh method. The solution GSWE is presented in
Section 3. Finally, the discussion of obtained results and
concluding remarks are presented in section 4.
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Fig.1. The 3-dimensional (3D) representation of the shock wave proﬁle and its contour [Obtained from the ﬁrst solution
of Eq. (6)] for
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Fig.2. The 3D representation of the shock wave proﬁle and its contour [Obtained from the ﬁrst solution of Eq. (7)] for

Fig.3. The 3D representation of the periodic wave proﬁle and its contour [Obtained from the fourth solution of Eq. (7)] at
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Fig.4. The 3D soliton-like proﬁle and its contour [Obtained from the second solution of Eq. (8)] for

Fig.5. The 3D periodic-like proﬁle and its contour [Obtained from the fourth solution of Eq. (8)] for α=5, δ=0.5,
F(t)=sin(t) and G(t)=2.
4.

Discussion and concluding remarks

For each set, the ﬁrst solution shows the shock
wave proﬁle, the second solution represents the solitary
74

wave solution whereas the third and fourth solutions show
the periodic wave proﬁle. Sometimes periodic wave
proﬁles are found to show kinky-periodic wave behaviors.
The solutions obtained Eq. (6) are highly dependent on the
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parameters A and B. The use of constant values of A and
Bin the ﬁrst solution of Eq. (6) show always shock wave
proﬁle. Every solution obtained in Eq. (6) found to be
independent of sign of δ. Setting functions instead of
constant values of A and B, highly nonlinear proﬁles can be
obtained. Due to shake of brevity, we have graphically
presented only the shock wave proﬁle from the set 1 (Eq. 6)
of the solutions in Fig. 1. Equation (7) also retain four
solutions including the same wave proﬁles mentioned
above. Among them, two of them illustrated in Figs. 2 and
3. The ﬁgure (Fig. 20 shows the similar shock wave proﬁle
presented in Fig. 1 with a small change in amplitude and
direction of wave propagation. The ﬁgure (Fig. 3) shows
the kinky-periodic solitary wave solution. The both
proﬁles are highly dependent on the value and sign of C_1
and independent of sign of δ but energy concentration of
the wave proﬁle is dependent on δ. It is to be noted here that
one of the wave proﬁles obtained in Eq. (7) found to be
similar that obtained in the study due to [34]. Similarly,
soliton and periodic like solution are presented from
solution symbolized by Eq. (8) in Figs. 4 and 5. The
obtained solutions are found to be dependent on the sign of
δ. It is worth mentioning here that our computation process
and obtained proﬁles are about similar that one adopted in
[35], [36]. The study will let us know the nonlinear
behaviors in propagation of GSWE. Thus, the model can
help us to understand the possible nonlinear wave proﬁles
arisen in dynamics of GSWE and the algorithm presented
in the study covers other tanh methods with no loss of
straightforwardness. Thus, the algorithm could be an
alternative for studying nonlinear phenomenon raising in
ocean modelling and the computed wave proﬁles will
enrich the feature of nonlinear wave proﬁle for GSWE.
The authors are interested to see the nonlinear wave
pattern and their energy propagation in a ﬁxed geometric
boundary with suitable and real boundary conditions in
their future work. The authors also believe that
implementation of GSWE in a real geometry (such as Bay
of Bengal) with proper source and boundary can explain
long wave phenomena such as storm surge, tsunami
waves.
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Abstract: Corpora ons in emerging economies are dominated by agency theory as a corporate governance
mechanism. Due to several priva zed ﬁrms' ineﬀec veness within emerging economies, this paper argues that
other approaches or theories need to be tested as an alterna ve to agency theory. Thus, this ar cle explores the
relevance of stewardship theory in emerging economies as an alterna ve to agency theory. Extensive literature
review and a ques onnaire survey were done to inves gate the applicability of stewardship theory in emerging
na ons. The convenience sampling technique was adopted as a means to collect primary data. A wellrepresenta ve sample, which includes both corporate managers and academicians, was used to survey the
ques onnaire. Then, a simple OLS regression model has been used to inves gate the impact. In this model,
corporate governance has been used as a dependent variable and six cri cal socio-psychological factors of emerging
markets have been used as independent variables. Results show that all the socio-psychological factors harm
corporate governance, cas ng doubt on the stewardship theory's appropriateness as a replacement of agency
theory in emerging economies. Therefore, this paper argues that despite being substan ally popular in advanced
countries, stewardship theory is not a suitable alterna ve to agency theory in emerging na ons.
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1.

Introduction

To elucidate and conceptualize the critical
function of the agents, including managers and directors of
companies, several corporate governance theories have
been proposed by academicians and practitioners. Agency
theory has been the most dominant, especially in emerging
nations, since ground-breaking work by Jensen and
Meckling (1976) (Daily, Dalton, & Cannella Jr, 2003;
Zajac & Westphal, 1998). Agency theory maintains that
principals who employ agents to direct the company on
their behalf engender agency costs due to the interests of
principals and agents often diverge (Jensen & Meckling,
1976). Stewardship theory, one of the popular theories in
Western countries, has been proposed and presented in the
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place of agency theory in the corporate governance
literature (Keay, 2017). Diﬀering from agency theory
which focuses on control and conﬂict of the agents and the
principles, stewardship theory focuses on cooperation and
collaboration, providing a non-economic premise to
explain the relationships (Sundaramurthy & Lewis, 2003).
Moreover, stewardship theory eliminates those problems
which are identiﬁed by the agency theory (Keay, 2017).
Agency theory argues that if appropriate accountability is
ensured then shareholders' interests get protection; on the
ﬂip side, stewardship theory argues if the incumbents are
empowered then shareholders' interests are maximized
(Donaldson & Davis, 1991)
Since the corporate governance experts have
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been criticized agency theory in various aspects
(Donaldson, 1990; Müller, 1993), the core objective of this
article is to inspect the applicability of the stewardship
theory in the emerging economies' context. Through a
comprehensive literature review and a survey among the
stakeholders, this article aims to explore the relevance of
stewardship theory to agency theory in emerging
economies as a corporate governance mechanism.
2.

Methodology

This research has been done in two phases. In the
ﬁrst phase, the authors did an extensive desktop review of
the existing literature on corporate governance theories,
board accountability, and cross-cultural psychology to
identify the factors which may lead to choosing diﬀerent
corporate governance methods. The literature search was
especially focused on the two methods: agency theory and
stewardship theory.
In the second phase, a structured questionnaire was
prepared and surveyed by the authors to investigate the
potentiality of applying the stewardship theory of
corporate governance in the context of Bangladesh, one of
the emerging countries in South Asia.
The authors have used the “convenience sampling”
method in this study because the participants were selected
based on availability and willingness to take part. Authors
acknowledge that although the results might prone to
signiﬁcant selection bias because those who volunteer to
take part may be diﬀerent from those who choose not to
(volunteer bias), but useful ﬁndings can be obtained
through this method. The participants include both
corporate managers and academicians who have a clear
knowledge of corporate governance and its
methodologies.

BAIUST ACADEMIC JOURNAL
between the principals, the owner of the resources of the
company, who engage the agent to manage the proper use
and control of the resources. To act on behalf of the
principals, the agents are empowered with some decisionmaking authority (Jensen & Meckling, 1976). In this
contractual relationship, principals and agents are the
critical players of analysis (J. Bendickson, J. Muldoon, E.
Liguori, & P. E. Davis, 2016; Miller, 2002). Agency theory
is based on the concept that the principal will designate
speciﬁc responsibilities to the agents to run the
corporation, so in the principle-agent relationship, it is
expected by the principals that the agent acts in a way that
matches the interest of the principals (Jensen & Meckling,
1976; Mitchell & Meacheam, 2011).
The agency problem was raised because of the
conﬂict between the principals' interests and those of the
agents. The agency problem arises when these
expectations of fulﬁlling the possible actions in favor of
both the agent and the principals remain unattended by the
agent (Brennan, 1995). It is assumed that the agents act as
an opportunist, especially when the interest of agents
conﬂicts with that of the principals (Mitchell &
Meacheam, 2011). According to the corporate governance
theory, conﬂicts arise from agency relationships under two
circumstances (a) conﬂict of goals or desire between the
agent and the principal and (b) the principal and the agent
approach risk contrarily, which arise the risk-sharing
problem (Eisenhardt, 1989). These problems generally
arises as a result of poor communications (J. Bendickson,
J. Muldoon, E. W. Liguori, & P. E. Davis, 2016) and power
placed in the hand of the agent in the place of the principle
(Keay & Loughrey, 2015) and when managers do not
entertain the interest of the shareholder (Miller, 2002).

The questionnaire has a total of 27 questions and is
divided into six main sections to investigate diﬀerent
socio-economic factors' impact on corporate governance
practices in Bangladesh.
3. Literature Review
3.1. Agency Theory
The agency theory can be deﬁned as an agreement
80
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3.2. Stewardship Theory

3.1.1 Agency Theory and Board Accountability:
Board accountability can be established through
agency theory better than other corporate governance
theories. To support the interest of principal and agent
relationship independent board of directors can be
established. It is one way to retain agency problems at their
minimum by controlling monitoring decisions separate
from the management (Fama & Jensen, 1983). According
to agency theory if the independent board of directors has a
watch over the chief executive's intention towards selfinterest then the performance of the organization and
shareholders' wealth can be maximized (Miller, 2002).
The need for control and collaboration in the working style
and dynamics of the board is suggested by agency theory
(Aram & Salipante Jr, 2003). With the number of stages,
involved accountability is considered a much richer
concept than monitoring, which ensures proper action of
the board of directors (Keay & Loughrey, 2015). It is
depicted by come authors that accountability act 'to
destroy the genuine values of authority' and something
good and commendable to consider (Harkness, 1975;
Keay, 2015).
Board accountability goes in line with the
company's agency theory (Keay & Loughrey, 2015).
Ensuring both directors' accountability to shareholders
and corporate employees' accountability to the
corporation are the key means of the board of directors
(Sternberg, 2004). Agency theory provides a way for the
governance of the organization by imposing two sets of
control like corporate control of the market as an external
mechanism and as an internal mechanism the control of
the board of directors(Roberts, McNulty & Stiles, 2005).
The consistency of management behavior and the
principles' expectation can be assured by the boards'
eﬀective monitoring (Miller, 2002). On the one hand, to
run the business smoothly, boards need ﬂexibility. On the
other hand, board accountability needs to be ensured as the
shareholders are dependent on the board's activity (Keay
& Loughrey, 2015).
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Stewardship theory indicates the relationship of
employment between the principals (owner) and the
steward (managers) of the organization etc. (Davis,
Schoorman, & Donaldson, 1997; Donaldson & Davis,
1991). This theory clutches the notion that managers
should be or for the best interest of the shareholders or
stewards. In addition to this, individual goals will be
eliminated, and managers will perform their activities as a
steward to achieve the predetermined objectives of the
company (Davis et al., 1997).
This theory implies that ﬁrms related to
knowledge and managerial experience are possessed by
the managers, which gives them a superior position over
the owner. As a result, they have the deepest knowledge
regarding the operational activities of the organization
over the principals who are not involved in the operational
activities. Traditionally, it is believed that managers are
trustworthy and would not try to misuse the resources
(Dalton, Daily, Ellstrand, & Johnson, 1998).
Every manager tries to create or add value to the
organization. To comply with their thought process, they
need to conﬁdent towards the value equation to ensure the
return of adequate capital despite the business risk.
Consequently, the focuses of the managers are given to
sales, proﬁt generation, and creating new investment
ventures (Forsyth, 2016). And, these consequences are
possible when the principle and the incumbent select the
employment relation as stewards (Davis et al., 1997).
Stewardship theory is the complete opposite of
agency theory. Whereas agency theory is content with the
conﬂict and control, stewardship theory excels in
collaboration and co-operation (Sundaramurthy & Lewis,
2003). Through collaboration and co-operation, this
theory aﬀords a non-economic platform for retrieving,
amplifying, and nourishing relationships (Keay, 2017).
The stewardship theory analyses the relationship
from a behavioral and a structural perspective. The
fulﬁlment of the interest of the principal along with the
organization, a pro-social manner is demonstrated by the
stewards (Davis et al., 1997; Zahra, Hayton, Neubaum,
Dibrell, & Craig, 2008).
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3.3. Socio-Cultural Context of Emerging
Economies
“Emerging economies” is a prominent and
prevalent term in today's business age. Over the past 20
years, a signiﬁcant amount of output along with a fast
growth rate has become a major driver for globalization
and the business world. Countries that possess emerging
markets or economics do not share a common
characteristic as they demonstrate diﬀerent political
views, religions, leadership styles, and democracies.
However, some characteristics are seen in developing
countries like limited resources, economic instability,
infrastructure anomaly, limited access to education and
medical health, young workforce, low literacy, and gender
discrimination (Jaeger & Kanungo, 1990).
In emerging nations, people are like to be familyoriented and self-centered. Thus, there is a possibility that
agency theory is highly applicable to control the
workforce. On the ﬂip side, the Stewardship theory
portrays that managers are trustworthy and not selfcentered, and they like to work side by side having a
common goal. In emerging nations, people like to exercise
power and authority, like to build networks and
relationships, to delegate their responsibility and task
towards others (Anderson, Melanson, & Maly, 2007).
Consequently, it leads to an increase of nepotism and
favoritism (Aycan, 2002).
3.3.1 Family Orientation:
In an emerging society, the family is a very
important term. People in developing countries give the
highest priority to their families and family members.
People give priority to both the family and work. They
have a strong family bonding along with human alignment
(Gupta, Levenburg, Moore, Motwani, & Schwarz, 2009).
People think that they should perform their work to satisfy
the need of a family. They also presume that success in job
life will bring prosperity to the family, and it will help them
to increase their social status. So, the interrelation prevails
between work and life. While choosing jobs, people like to
think about the beneﬁts of the organizations, which are
providing for their family, especially the elder members of
the family. So, organizations are trying to create a family
atmosphere in the organization and trying to take care of
the workers and their family members. Some
organizations provide medical and health facilities to
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employees' spouses, children, and parents. Moreover, they
are helping employees in need of ﬁnancial crises like
housing and heating, advance loans if needed. Above all,
employees give priority to families equal to work. In some
organizations, management practices paternalistic
leadership (Aycan, 2002).In the matter of choosing the
successor of the family business, management likely to
choose the next blood-related members. This decision is
taken by the present predecessor and the expectancy of the
inheritor (M. Khan, 2008).
3.3.2 Emphasizing on Relationship and
Networking:
Relationships and networking are the most
common term in developing countries. It is the most
noticeable societal and cultural elements in developing
countries (M. Khan, 2008). In emerging market economies
countries like South Asia, people are more concerned
about making the relationship and networking for getting
any job done. Rather, making the job more realistic and
reasonable. In a trusting relationship, Interdependence
reduces uncertainty and stress, besides, maximizes the
beneﬁts within short resources. In every part of society,
political and economic life, relationship and networks
supplant rules and procedures. Relationship and
maintaining relationship helps business people to improve
business activity (Trimarchi, 2008). People who are close
to the person holding the upper position in the
organizations will be beneﬁted in many ways while others
just maybe alienated from the system or the organization.
In developing countries, these group-members can be
created individual to individual, individual to the group, or
group to group. There are many bases to create this kind of
group. It may be an origin-based relationship, university
senior-junior relationship, political relationship, Superiorsubordinate relationship or personality matching
relationship, religious group members, gender group
members, etc. But creating and getting in a particular
group member is quite diﬃcult. Loyalty and mutual trust
are the main elements for keeping the group integral.
Loyalty is the second most imperative element for
membership status. (Aycan, 2002).
3.3.3 The Pattern of Communication:
Communication deﬁnes the way people convey
their thoughts, ideas, and feelings to other people. In South
Asian countries we see indirect, no confrontational, nonVOL-1
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assertive, and downward communication patterns. It
brings both positive and negative feedback to the
organization prioritizing the negative feedback. The
communication pattern is more emotional: the feeling is
important rather than analyzing the situation (Chen &
Starosta, 2003). It becomes a problem to evaluate the
performance of the employees where the boss,
subordinates, and colleagues try not to give any negative
feedback. In a regional organization, People do not
consider negative feedback as constructive criticism or
feedback; rather they think it as destructive criticism
which will hamper the improvement of the other party and
it will damage the relationship among the groups.
Moreover, negative feedback is considered as a
personal attack because personal and work lives are
entangled. Negative feedback may strain one's honor and
status in others' eyes to whom the incumbent feels
indebted and loyal. The workplace where personalized
relationship prevails, negative feedback is unwanted
because it degrades the integrity and harmony of the
group. So, People like to have face to face communication
in business dealings (Aycan, 2002).
3.3.4 Emphasize on Interpersonal Relationship
instead of Job Performance:
People of emerging market economies, like to
have and build strong interpersonal relations with their
superiors and colleagues. They do not have a high
attachment to job performance comparing with the
interpersonal relationship (Aycan, 2002). Loyalty,
compliance, and harmony in interpersonal relations are the
primary catalysts to ﬁx the criteria for selection and
performance. People like to go in harmony, if one potential
good performer goes ahead then the others, he/ she may
face the jealousy of the other members and may disturb the
harmony of the group. Rather low performers are being
endured and protected for compassion. The purpose of
doing well is equally important to achieving work goals
(Kabasakal & Dastmalchian, 2001). Due to interrelations
and connectivity, nepotism has been seen in every sphere.
Appointments are made based on family connection,
ethnic group, sectarian, and regional connection. And it is
seen quite very often in every institution and
organization(Ahmed &Wani, 2013).
3.3.5 Authority Orientation:
VOL-1

ISSUE-1

DEC-2020

Zaman et al.: Evaluating the Eﬀectiveness of Stewardship Theory over Agency
Theory in Emerging Markets: Evidence from Bangladesh Title

Among the many important cultural
characteristics in developing countries including respect,
loyalty, and deference to the superior is the most
important. People do not like to abide by the rules but they
do respect the authority. People do not like to question
authority, let alone challenging them. Here, political
power inﬂuence society and social status. Besides,
political power gives people some authority over others
(Ong, 1999). It has foregrounded the docility and
submissiveness of young workers (Jamilah, 1994).In these
regional areas, a business organization like to support
political leaders to get some favors from them to gain some
authoritative power(Sarkar, 2009). In some religions and
societal systems, obedience to authority is considered as a
prescribed norm. Knowledgeable, expertise, vast
accomplishments, and trustable are the most requisite
characteristics for being the person to hold power and
authority. But there have been seen some paradoxical
dilemmas between supervisor and subordinate
relationship. First, as there exist both fear and love
employees show respect along with aﬀection towards their
superior. Second, as group work is done in the
organization, employees consider the superior as a group
member by being in a group and being in the higher
authority consider as ''not like us''. Third, though the
supervisor is involved with all aspects of the subordinates'
lives, it does not make any informal relationship rather it is
a formal and distant relationship. (Aycan, 2002).
4. Stewardship Theory or Agency Theory: An
Emerging Market Perspective
As we have already discussed that in stewardship
theory, managers are not motivated by their individual
goals and acts as agents of the principal. They give priority
to work in order to pursue the goal of the ﬁrm (Aycan,
2002). But in South Asian countries, people are likely to
have self-interest and try to maintain interpersonal
relationships with their supervisors. They try to get the job
done by any means instead of doing quality work (Aycan,
2002). Therefore, this article argues that the stewardship
theory may not be able to apply its creditability in this
regional area. Whereas agency theory will be the best ﬁt
for this multi-cultured area. Agency theory suggests that
the principals and the agents must have the same goal,
studies to monitor the role of the management, and tries to
ﬁnd out the impact of the derived role. Many authors
suggest that to be successful in complying with agency
theory, independent directors have to be familiarized in the
83

Zaman et al.: Evaluating the Eﬀectiveness of Stewardship Theory over Agency
Theory in Emerging Markets: Evidence from Bangladesh Title

organization especially in this socio-cultural context
(McDonald, Westphal, & Graebner, 2008).
Uses of power in the organization is one of the
vital elements that regulate and control the activities of the
organization. If the interests of agents and principles are
not aligned, then conﬂict is inevitable (Eisenhardt, 1989).
In developing countries, close relationships and
networking are maintained with the power holding
persons. So, managers may act for their group or selfpresentation-according to agency theory, whereas
stewardship theory suggests that directors have an interest
related to the principles or shareholders.
Stewardship suggests that directors or agents will
be inspired by justice and fairness and concerned for
others' interests (Buchanan, 1996). But in developing
countries, leaders like to practice power for status and
individual beneﬁts. As a result, in-group members get
priority or extra beneﬁts from the managers while making
some important decisions. Though they exercise power
and maintain good interpersonal relations with their
workers, they try to maintain a gap of respect and
formality. Employees are not encouraged to sidestep
authority (Aycan, 2002). So, here agency theory is more
suitable, and stewardship theory is set aside from the
arena.
Employees who do not perform well are rarely
given any negative feedback from their supervisors. If
given, employees take those negative feedback personally
and have a grudge for a longer period. But for the success
of the organization, feedback should be given to the
workers. The employee will be self-motivated and have a
sense of responsibility towards their job as a professional.
Employees will act honestly, diligently, and make some
degree of personal sacriﬁce (Blair & Stout, 2001). But due
to personal relationships and networking, employees tend
to do some self-interesting work under the table. They do
not like to follow the rules but respect their superiors. So
strict accountability is needed, which is given in agency
theory (Aycan, 2002).
Employees like to have extrinsic rewards rather
than intrinsic rewards that are primarily economical
(Pastoriza & Ariño, 2008); (Tosi, Brownlee, Silva, & Katz,
2003). They seek reward which will increase their social
status and aid to solve family needs. They barely seek
rewards like reciprocity and satisfy by archiving the
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organization's success; rather, they focus on individual or
group success (Keay, 2017). Agency theory posited
directors as individualists, where stewardship posited
them as collectivists.
Stewards try to achieve the goals of the
organization and try to satisfy themselves by achieving
those goals by performing brilliantly and with honor. They
want to achieve the intrinsic reward, self-actualization,
and, more importantly, make an exception in challenging
work with ethical responsibility and gain recognition from
supervisors, colleagues, and subordinates. But all these
things are related to one central element that is trust
(Bundt, 2000; Hernandez, 2007; Huse, 2007; Kluvers &
Tippett, 2011). Due to in-group relationships and
individualistic characteristics, agents and stewards hardly
trust each other in developing countries. One group does
not trust another group because downward
communication information may not be fully
disseminated. One high performance may be drag down or
stand out as getting along is the primary motive. Moreover,
the devastating and epidemic corruption and nepotism in
the South Asian region has made it very diﬃcult to conduct
a good governance system (Islam, 2001; H. Khan, 2000).
5. Data & Model
As mentioned earlier, both quantitative and
qualitative data were used in this study. For the collection
of these data, a questionnaire survey of 72 individuals was
conducted to determine the impact of independent
variables on corporate governance. Independent variables
were categorized into six groups, which were used to
explain the dependent variable, corporate governance.
5.1. Regression Model
A simple OLS regression model was used to
reveal the impact of the independent variable on the
dependent variable. The correlation matrix was conducted
and VIF (variance inﬂation factors) computed to identify
the availability of the multi-collinearity problem.
The regression equation used in this study is as follows:
Corporate governance = ƒ (Socio-cultural factors
that inﬂuence leadership in emerging nations)
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Corporate governance = ƒ(Relationship Orientation,
Family Orientation, Performance Orientation, Control
Orientation, Communication Pattern, Authority
Orientation)

5.2. Descriptive Statistics

.

.
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.

From the coeﬃcient table, it is visible that all the
independent variables, which indicate the socio-cultural
diﬀerence between developed and emerging nations, have
a negative impact on corporate governance. These ﬁndings
clearly support the main argument of this article that
stewardship theory is not applicable instead of agency
theory in emerging nations to ensure good corporate
governance. Two independent variables are statistically

signiﬁcant at a 5% conﬁdence level and one variable is
statistically signiﬁcant at 1% which are family orientation,
control orientation and communication pattern,
respectively. On the other hand, independent variables
such as relationship orientation, performance orientation,
and authority orientation are insigniﬁcant. The most
signiﬁcant independent variable is family orientation with
P-value 0.014.

.
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The bivariate analysis in the correlation table
presents that the highest correlation between control
orientation (CON_ORI) and Authority orientation
(AUT_ORI) (R2=0.693), which is not a concern for the
model since it does not exceed 0.8. The output shows that
there is no extreme correlation among the independent
variables.
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mechanisms.
From the literature, it is evident that the most
followed corporate governance perception is the agency
theory perspective. Adopting stewardship theory means
embracing the concepts like rejecting the foundations of
classic agency problem while trusting the directors and
their professionalism, allegiance, and keenness to be
concerned for others' interest.

.
Based on the ﬁndings of this article, we can easily argue
that, due to the socio-cultural diﬀerence in emerging
economies like Bangladesh, it is diﬃcult to embrace the
stewardship theory in the place of agency theory. Thus,
policymakers should ensure the proper accountability of
the agents through good corporate governance
mechanisms.
9.

According to some researchers, a serious multicollinearity problem is considered almost certain when the
tolerance value less than 0.1(Menard, 1995). The result
shows that all the tolerance values are higher than 0.1.
Moreover, some authors also advised that a VIF value ≥
10 appeals to be potentially harmful to multi-collinearity.
The study represents the VIF values are less than
10(Franke, 2010; Myers & Myers, 1990).
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Abstract: The inescapable necessity of green ac vity infers several banks to adopt green banking prac ces. The
green banking concept is very prominent in developed countries. In parallel, Bangladesh has embraced this prac ce
very recently. Depending on earlier research literature, through this study, it has been found that customers have a
good percep on regarding green banking. However, iden ﬁca on of the customer sa sfac on level is paramount.
The present study spotlights the several factors which inﬂuence customer sa sfac on level for green banking
prac ce. For analysis, 10 banks which are located in Dhaka city and prac cing green banking prac ces have been
preferred. To select the respondents, the judgmental sampling technique is being used. Descrip ve sta s cs such as
frequency, percentage, Regression, ANOVA, and Factor analysis have been used to analyze the data. Here security,
trustworthiness, and user-friendly factors inﬂuence the customer sa sfac on level most. In addi on, customer
sa sfac on and green banking have a signiﬁcant correla on with customer trust and loyalty. GB has a great
inﬂuence on customer sa sfac on. From the recommenda on, to pull more sa sﬁed customers, banks should ﬁnd
be er opera ons for green banking phenomenon. The paper concluded with some strategic guidelines regarding
the applica on of green banking prac ces to enhance customer sa sfac on levels in future.
Keywords: Green Banking (GB), Banks, Customer sa sfac on, Customer Loyalty, Bangladesh, Regression Factor
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1.

Introduction

In the last few decades, one of the most talkedabout topics is ensuring the security of the greenery and
feasible balance of the environment in a friendly manner.
The issue has become so important that various functional
units started emphasizing this topic. The practice of green
banking in banks has become a major issue around the
globe for the well being of the people and economic
development (Fernando & Fernando, 2016). To comply
with comprehensive advancement and respond toward
ecological dilapidation issues, banks of Bangladesh have
become one of the key stakeholders to address the issue
properly and developed green banking practices for being
involved in performing environmental and social
responsibility. Even in Bangladesh, green banking has
become one of the major trends in the last few decades.
90

The rapid destruction of the environment has made this
topic more prone (Rahman & Barua, 2016)
The concept of green banking which is concentrated on
evolving ways that meet the ecological desires of
customers has been prompted by the utmost importance
given to ecological issues. Bangladesh is being considered
as one of the most highly polluted countries in the world,
especially the Dhaka city. To ensure the protection of
ecological deterioration and sustainability of banking
practices, Bangladesh Bank has established a Green
Banking Policy in 2011. Following the instructions from
Bangladesh Bank, most of the banks of Bangladesh have
introduced green banking policy to ensure the proper
utilization of the natural assets and implementation of ecofriendly activities (Bangladesh Bank Green Banking
Policy, 2012)
Principally, green banking emphasizes electronic
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transactions for executing banking activities and
minimizing paperwork to prevent deforestation. Banks
involved in developing green ideas and products to adhere
to green attitudes and behaviors and encourage the
assimilation of social and economic beneﬁts with value
delivery. Green banking practices represent the banks'
commitment to corporate social responsibility (Susanto,
2015). For the banks in Bangladesh, it has now become a
challenge to guarantee the proper adoption and
implementation of eﬃcient green banking practices.
Moreover, banks are getting technical support from the
Bangladesh bank which is necessary for the proper
adoption of green banking practices (Vijai, 2018).
The main purpose of green banking is to ensure
that a nation gets eco-friendly beneﬁts. A conventional
bank turns into a green bank by practicing main procedures
toward the improvement of the environment. Green
banking enables the promotion of ecologically viable and
socially accountable investment which leads toward not
only economic development but also environmental
protection. Even while investors evaluate ﬁrms for
approving investments, they consider the ﬁrms'
environmental commitment as a key factor to base their
decisions. Here, the term green banking practices covers
both ecological and societal responsibilities.
Understanding the delicacy of the situation, the banks have
started playing a vital role to address the issue
(Masukujjaman et al., 2016).Green banking practices
serve as a means of strengthening customer satisfaction.
Also, the switching done by the banks from traditional
banking practices to green banking practices attracts
consumers' attention and thus serves as a competitive
advantage for customer satisfaction (Ling, 2015).
This paper provides an overview of the level of
satisfaction that is particularly connected with the banks'
green banking operations and discusses the ways to
improve it. Customers' perspective on green banking
practice and its eﬀect on customers' satisfaction has been
systematically examined throughout this study and the
study has also tried to add more value to the existing
information of green banking practices via concluding
several research gaps. Examining the contemporary status
of the relationship that customer's satisfaction level has
with the green banking practices is the actual purpose of
this study so that the protection of the environment and
maximization of ﬁnancial sustainability can be ensured.
Also, this paper has tried to identify and analyze the
relationship between the customers' satisfaction level and
the prevailing status green banking practices of the banks.
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The initial section of the paper explains the
concept of green banking practices, the use of green
banking practices in Bangladesh, how the green banking
practices are being used in the banking industry, and the
factors that aﬀect the level of customer satisfaction toward
green banking practices. The literature review section then
discusses the process of employing green banking
practices and the current condition of green banking
practices adopted by the banks. Thereafter, the research
methodology section describes the data collection method
and the ﬁndings and analysis section presents the main
ideas derived from the results and their implications for
management. The ﬁnal part of the part describes the
limitations of the study and suggests the future scope of
research to engender this rising ﬁeld. Overall, this paper
contributes to the existing body of knowledge by
clarifying how diﬀerent factors have signiﬁcantly aﬀected
customer satisfaction level towards green banking
practices.
1.1. Statement of the Problem
Even though customer satisfaction is highly connected
with the performance of the green banking practice
developed by the banks, lots of hindrances are aﬀecting the
relationship. It has been identiﬁed that even though the
technology-based banking initiatives are oﬀering potential
beneﬁts, customers adopt these initiatives on a very
limited scale. Also, some of the customers are
uncomfortable with the integration of new technology
with banking services and prefer to remain conventional
banking activities' follower. (Martins, Oliveira & Popovic,
2014). Trust and security become major issues when it
comes to online banking or mobile banking which is also
part of green banking practices. Besides these issues,
another major problem is the urban and rural constraints
that hamper the proper implementation of the green
banking practices of the banks (Hossain et al., 2015). The
level of customer satisfaction level towards green banking
practices is very low. The maximization of customer
satisfaction regarding green banking practices through the
formation of conﬁdence in consumer's minds must be
emphasized by the banks. (Mary, 2015). The acceptance
and adoption of the technology-based green banking
initiatives presented by the banks by the customer and
customers' urge to adopt such initiative are highly
important than from the banks' perspective (Moorthy &
Pradeepa, 2014). Even though the importance of green
banking practices is rising, the practical evidence on how
green banking practices aﬀects customer satisfaction is
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missing. Furthermore, despite the signiﬁcant attention on
overall customer satisfaction level, only a limited number
of empirical studies have tried to explore the relationship
between green banking practices and customer
satisfaction. Therefore, an attempt to explore the factors
which are signiﬁcantly aﬀecting customer satisfaction
level towards green banking practices is felt needed by the
authors.
1.2. Importance of the Problem
Although green banking has been a trending concept in
Bangladesh, little is known regarding the impact of the
application of green banking practices on customer
satisfaction levels. In this era, consumers are not only
concerned about ﬁnancial beneﬁts but also concerned
regarding society's and the environment's well being.
Therefore, it is crucial for practitioners and academics to
more readily comprehend this fact. And for banks,
ensuring corporate social responsibility as well as
developing environment-friendly practices has become
inevitable to guarantee customer satisfaction. Hence, this
study will attempt to recognize how the enactment of
green banking practices by the banks sways the customer's
satisfaction level.
The literature on green banking practices
diverges in its focus. Hence, this study will contribute to
ﬁlling the gap of current knowledge on the factors
aﬀecting customer satisfaction towards green banking.
This study will also help envisage future researchers to
undertake further intensive and conclusive research on
how green banking products should be adopted costeﬀectively in comparison to other forms of traditional
banking practices. An evaluation of the factors that
inﬂuence customer satisfaction towards green banking can
also be done based on this study. The ﬁndings, limitations,
and recommendations incorporated in this study are
anticipated to help the policy-planners of the Bangladesh
banking industry to make strategic and eﬀective decisions
in this regard.
1.3. Relevant Literature
Global warming poses a considerable inﬂuence
on markets, societies, and economies (EBF Report, 2017).
Green Banking is one of the greatest initiatives taken by
banks all over the world to prevent environmental
deterioration and ensure the habitability of this planet. A
type of banking practice under which a bank operates its
usual activities ensuring environmental sustainability and
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well being of the society is identiﬁed as green banking and
banks that implement green banking activities are
acknowledged as a green bank. The conventional banking
activities that are being operated considering the social and
environmental factors to ensure the sustainability of the
environment and adequate application of the resources
gathered from nature (Indian Banks Association, 2014).
The development, application, and promotion of
environment-friendly actions and reduction of carbon
footprints in both internal and external banking operations
are termed as green banking. Online banking, green loans,
green mortgages are considered as environment-friendly
practices (Green Banking Report, 2016).A normal bank
that operates intending to protect the environment and
considers all the social and environmental factors to
conserve natural resources is known as a green bank.
Green Banking involves both environmental sustainability
and energy eﬃciency. Green banking products include
automatic teller machines, mobile banking, remote
deposit, green money market accounts, green checking
accounts, online banking, green credit cards, green loans,
green savings accounts, green mortgages, green channel
counters, green homes, etc. (Vijai, 2018). A green bank is
also known as an ethical bank, environmentally
responsible bank, socially responsible bank, or a
sustainable bank and it is expected that a green bank will
consider all the social and environmental issues that are
involved in the banking process (Rahman & Barua, 2016).
Green banking activities are being controlled by the same
banking authorities, just putting more emphasis on the
ecological feasibility (Singh and Singh, 2012; Jha and
Bhome, 2013; Karunakaran, 2014; Nath et al., 2014). The
worldwide atmosphere is changing at a fast pace which is
very hard to be adjusted by the eco-frameworks because of
the impact on dry land, bio-diversity, ranger service,
farming, water assets, and human well being. Hence, the
matter of global warming needs to be addressed globally.
Due to the unstable weather pattern, especially in
Bangladesh, it is really important to ensure proper
safeguarding of the planet (Bangladesh Bank Green
Banking Policy, 2012).
Green banking is considered to be a global action
but for developing countries like Bangladesh such type of
eco-friendly policies play a major role in socio-economic
development. Environmental degradation is now a major
concern in Bangladesh as the country has become highly
prone to climate changes and natural disasters. Green
banking practices can contribute to the reduction of
environmental degradation by decreasing the scope for
loans to environmentally harmful projects. Moreover,
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green banking helps both customers and employees by
introducing new technologies in banking operations.
(Nisha, 2016).
In this era of extreme national and global banking
competition, the new green product development process
should be adopted by every bank in Bangladesh and
stakeholders should contribute more in green banking
practices. Besides banks should play a vital role in
reducing the rate of environmental degradation as the
banking sector is being considered as one of the key
players in the growth and development of a country
(Masukujjaman et al., 2016). The Governor of Bangladesh
Bank had raised the issue that peoples' mindset needs to be
changed regarding ecological problems for ensuring a
better future through greening the ﬁnancial transactions
(Susanto, 2015). To ensure sustainable banking practices
along with the protection from environmental degradation,
the comprehensive green banking policy should be
initiated in a structured and appropriate manner with the
globally adopted norms (Bangladesh Bank Green Banking
Policy, 2012).
In the South-Asian Continent, Bangladesh Bank
is probably the only central bank that issues green banking
guidelines. By developing and implementing a threephase Green Banking Policy framework, Bangladesh
Bank has become the precursor in the banking sector.
(Hossain et al., 2015). In Bangladesh, the environmental
guideline issued by the Bangladesh bank is also concerned
with the increased environmental disclosure (Bose et al.
2018)
The use of carbon footprints in banking
operations can be reduced by implementing green banking
in the work environment. Furthermore, stakeholders of the
banks should be motivated and encouraged to adopt
environment-friendly practices in business and banking
transactions and realize their responsibility towards the
environment and (Hossain et al., 2015).Furthermore,
green banking practices are being considered as an
important instrument for developing long term and
mutually beneﬁcial relationship between banks and
customers (Falcone, P.M., 2018).
Even a few years ago, environmental
sustainability and other sustainability practices were not
well known in the ﬁnancial sector and green banking
practices were not considered a lucrative business
opportunity. In fact, it is only recently that the ﬁnancial
system in Bangladesh is paying attention to 'green
banking'. Gradually, it has been realized by the countries
that banks are performing their responsibilities toward
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society eﬀectively by making voluntary environmental
disclosure through the Corporate Social Responsibility
(CSR) activities. Hence, regulatory authorities have
formulated guidelines for bringing the environmental
behavior of banks into a certain standard and banks have
also started complying with the regulatory requirements.
China has even already initiated Green Credit Policy
which has played a vital role in making banks
environmentally aware and active in environmental risk
management (Meng et al. 2019). Green banking combines
the policies and practices that help a bank to become
sustainable in environmental, economic, and social
dimensions. Green banking focuses on the idea of
minimizing the environmental impact of carbon footprint
and carbon emissions to protect the environment from
degradation (Shaumya & Arulrajah, 2017). There are also
other important drivers that motivate banks to be
environment-friendly. In fact, it has been found out that
there is a positive relationship between banks' governance
and corporate environmental awareness. Although it is
being considered that corporate governance highly
connected to the management and the organizational
structure, surprisingly it is closely related to CSR and
ethical business practices as well (Amore et al. 2015). It
has been estimated that, in terms of the global climate risk
index, nine out of the ten most aﬀected are developing
countries. Banks in developing countries like Bangladesh
should spread information regarding environmental
awareness and help regulatory authorities formulate
appropriate policies to mitigate GHG emissions. (Ketkar
et al. 2017)
In developing countries across the world,
environmental-friendly policies are being adopted through
the ﬁnancial sectors. Especially, banks as an eminent part
of a country's economic system are selected for this role
and can accelerate globalization by aﬀecting all types of
business practices (Hossain et al., 2015).Like many
developing countries, Bangladesh is also facing
diﬃculties in asserting a balance between economic
growth and ecology. Banks play a signiﬁcant and crucial
role in this regard by deploying ﬁnancial resources and
transmitting them towards socially responsible
investments. For Bangladesh, advancement and
innovation in the ﬁnancial sector in the guise of 'green
banks' can make provisions for ecological sustainability
(Pandey & Kumar 2016).Banks play a vital role in saving
the environment through investment in environmentfriendly projects and CSR activities. Banks have the power
to inﬂuence businesses, productions, and other economic
activities (AUBHI, 2016).Various initiatives should be
taken to make green banking operation smooth, eﬀective,
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and more user- friendly. E-banking practices should be
encouraged more by making progress and innovations in
the information and technology sector (Uddin et al, 2016)
Consumer's assessment of a product or service feature and
their emotion based on the expectations and consumption
experience is termed as customer satisfaction (Oliver,
1981). The comparison of the expectations level of
consumers and a product's perceived performance is
known as customer satisfaction. A product's or service's
quality is one of the precursors to customer satisfaction
(Herington & Weaven, 2009).The extent to which a
product's performance matches the customers'
expectations is known as customer satisfaction. If the
product's performance does not match with the
expectations, the customers become dissatisﬁed.
Similarly, when the product's performance exceeds
expectations, the customers become delighted. Customer
satisfaction is one of the key factors for ensuring the
sustainable development of a bank and thus customer
satisfaction is being considered as one of the most
important role players in business strategy development.
(Kotler, 2019). The gap between expectation and
perception induces either satisfaction or dissatisfaction.
The latter induces either aﬃrmation of desire or disconﬁrmation. In other words, customers feel satisﬁed
when their discernment meets or surpasses their desires.
Customer satisfaction leads to customer loyalty which in
turn leads to the achievement of maximization of
proﬁtability and market share. Even, customer satisfaction
is one of those intangible assets that are being considered
as the source for accessing sustainable competitive
advantage (Chien & Tsai, 2012; Teece, 2007; Wang &
Ahmed, 2007).
Customer satisfaction is one of the indispensable
elements for a bank's competitive advantage. Value is one
of the key determinants of customer loyalty. Customers
can recognize the values and beneﬁts of a product or
service through the satisfaction level. To compete in
today's competitive world it is essential to provide strong
quality and quality is dependent on the customers'
experience of the product. If the customer is satisﬁed with
the product, it creates conﬁdence in that product which
may result in loyalty (Rabbanee et al., 2015). Customers
tend to be rational and risk-averse and this fact conﬁrms
that customer satisfaction can lead to customer loyalty by
reducing the risk through the usage of previous
experiences. Customer satisfaction directs toward updated
ﬁnancial performance and increased eﬃciency of a bank
via enhancing demand (Assaf & Magnini, 2012). A
banking system that drives value via appealing to the
consumer's interest for secured and quick ways to reserve
94

BAIUST ACADEMIC JOURNAL
their money and attracts attention towards social banking
as well as progressive societal and environmental eﬀect is
being considered as the heart of economic sustainability
(Weber & Remer, 2011).
Green banking reduces paperwork which leads to
the saving of time, energy, and cost and creates awareness
among the mass regarding the assurance of a greater
environment (Bahl, 2012). The green image is developed
when banks meet the expectations of green customers by
creating products based on innovation and creativity
(Chang & Fong, 2010). Customer satisfaction is essential
for the survival of a bank. Customer satisfaction ensures
customer's favorable attitude toward the product and
inexpensive promotion of current products via word of
mouth. Satisﬁed customers provide more beneﬁts and
proﬁts to the banks rather than the new customers.If the
banks show greater commitment towards green
investment, global environment goal requirements will be
attained (Ling, 2015). Ensuring investment for green
projects to control ecological contamination is considered
to play a substantial role in the advancement of the green
economy (Bashir, 2013). The eﬀect of green banking
practice has become so vital that customers nowadays
prefer banks that act more responsibly and show more
commitment towards preserving the environment (Kohn,
2015). Customers are not only concerned about the safety
of their deposit or investment but also about the assurance
that their deposit or investment is being used for the
improvement of the environment and society's living
standard. Besides these, the adoption of green banking
practices as a means of maximizing sustainability is being
considered as an appropriate scale for developing a
positive brand image of the banks (Falcone, 2018).
Customer satisfaction has actual and essential eﬀects on
the performance of a bank and thus is considered as one of
the most popular identiﬁers of customer loyalty. Sectors
that encourage practices to address environmental issues
should be prioritized by the banks and ﬁnancial while
approving loans. Green banking can be practiced through
the contribution to resource-eﬃcient industries (Rashid,
2010). To ensure rapid change, a progressive and vital role
in creating awareness must be played by the government,
media, NGOs (Bose, 2017).
It has been found out that customers are not fully
aware of diﬀerent green banking services and thus banks
should put more eﬀort to enhance awareness and
satisfaction towards green initiatives by creating
conﬁdence in the minds of customers. Customer
awareness and preference for such initiatives should be
taken into consideration while focusing on the impact of
them on their satisfaction as customers will not be able to
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purchase the product or service if they are unaware of it
(Mary, 2015)
From the institution's perspective, it is very
important to know about customer's acceptance of an
innovative product or service and the customer's
willingness to adopt such product or service as it will lay
the foundation for a long-term relationship between the
institution and the customers. On the other hand, from the
customer perspective, more and more avenues to access
banking services through online, mobile, and other
technology-driven bases may be included in the green
banking initiatives. While considering the green banking
concept, consumers may also take into consideration the
attempts taken by diﬀerent banks in protecting the
environment such as energy management, waste
management, green construction, and green ﬁnancing, etc.
(Fernando & Fernando, 2016). In order to ensure that the
industries involve the delegated outlay for ecological
supervision, accurate usage of appropriate technologies
and management systems, banks should implement green
banking practices and play an active role to incorporate
both ecological and environmental perspectives as an
integral part of their lending principle (Hayder, 2012). It
has been disputed that the impact that outward operations
of banks have on the environment is quite signiﬁcant but
it's diﬃcult to calculate the exact amount. It should be
encouraged that the banking sector must consider the
encouragement of ecologically accountable investments
and cautious loaning as one of the major accountabilities
(Sahoo & Nayak 2008). Green banking practices aim at
emphasizing the environment and society via proper
utilization of resources and avoidance of waste. Financial
and business policies that are not perilous to the
surrounding and ensure the protection of the surrounding
are the prime factors of green banking (Verma, 2012).
Bangladesh bank has inaugurated the assurance of
economic sustainability as the prime factor of green
banking in banks of Bangladesh (Ahmad et al., 2013).
Online and paperless deposit management, e-banking,
corporate social responsibility, creation of awareness
among the mass, e-recruitment, etc. can be used to make
banks greener (Rahman et al., 2013). Green banking helps
more prominent society and mass individuals to live as a
mindful part with esteem (Ullah, 2013). Green banking
guarantees the presentation of innovation in banking tasks
to guarantee brief clients administrations via prompt
services and increment of employees' eﬃciency
(Bangladesh Bank Green Banking Policy, 2012). Features
that inﬂuence customer satisfaction may include
availability, speed, user-friendliness, charges, staﬀ
response, and convenience (Moorthy & Pradeepa, 2014).
Adopting green banking practices ought to be the
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aphorism of all banks of Bangladesh. Both commercial
and government banks, going green should be the motto
and new banking products promoting sustainable practices
should be launched (Lalon, 2015). Banks should develop
new banking products and adopt ecofriendly practices
with the rescheduling of the core banking activities
(Fernando & Fernando, 2016).
Thus, it is important to have analyses that
consider customer satisfaction on features of green
banking initiatives as independent variables and overall
customer satisfaction on green banking initiatives as the
dependent variable. But, the available literature does not
include such empirical studies.
1.3.1 Green Image Eﬀect:
The combination of traditional approaches with
eco-friendly approaches for promoting products and
services has always been a trending issue and this trend has
also encouraged individuals to emphasize green products
and services while purchasing. Individuals tend to have
higher self-image in societies where the advantages of ecofriendly society to the well being of the society is higher
and individual with high green self-esteem tend to have a
more positive attitude toward life (Welsch, H.; Kühling, J.
2018). Both the concepts of green image and corporate
image are connected as the development of the corporate
image is dependent on the banking activities aﬀecting the
natural environment and the society (Bansal, P, 2005). The
communication between the environmental commitments
and the green image of the banks incredibly maximizes the
overall corporate image (Saha, M.; Darnton, G., 2005).
The image of a bank is determined by the public through
stakeholders' perception of corporate vision, culture
(Choudhury, Salim, Bashir, & Saha, 2013). Thus
developing a green image requires the adaptation and
implementation of a positive attitude towards
environmental issues which create an eco-friendly image
(Fernando & Fernando, 2016). The people involved in the
operational activities of the banks should manage the
image of the banks. Green innovative awareness of the
banks develops stakeholder's perception of corporate
social responsibility which in turn increases the capability
of the banks to deliver on their promise (Nair, S.R.;
Menon, C.G, 2008). A positive corporate image helps a
bank to increase consumer trust. Customers trust the banks
with a good corporate image and thus uphold a good
aﬃliation with those entities. Even the customers' level of
loyalty towards the banks can be determined through how
the customers perceive the corporate image of the banks.

95

Akter et al.: Factors Aﬀecting Customer Satisfaction Level for Green Banking
Practices in Banks of Bangladesh

BAIUST ACADEMIC JOURNAL

1.3.2 Bank Trust:
The situational nature of trust makes it tough to theorize
(Blomqvist, K, 1997). The expectation that an individual
or an organization will perform following expected
behavior is known as trust (Kee, H.W.; Knox, R.E, 1970).
Based on the green banking practices of the banks,
reliance on banks dependent on their green duty and
execution is known as green trust (Martínez, P. 2015). In
terms of banks, an individual's conﬁdence that his or her
deposit is safe with the banks means is to put trust in the
banks. For ensuring ﬁnancial system eﬀectiveness and
sustainability of the relationship between customers and
the banks, trust is the most important factor.
Fundamentally bank trust and green image facilitate
banking actions and bank reliability.
1.4. Research objectives
The primary objective of this paper is to determine the key
factors aﬀecting the customer satisfaction level towards
green banking practices adopted by the banks in
Bangladesh.
The speciﬁc objectives of this study are
i. To explore the nature and extent of the relationship
between green banking and customer's level of
satisfaction.
ii. To ﬁnd out the perceived value, customer trust, and
loyalty inﬂuence for green banking practices in
Bangladesh.
iii. To evaluate the perception and awareness of consumers
about the green banking concept and green banking
products provided by the banks.
iv. To provide proper guidelines for the eﬀective
application of green banking practices adopted by the
banks in Bangladesh.
v. To describe the challenges faced by customers while
using green banking practices and how these aﬀect
customer satisfaction level.
1.5. Hypotheses Formulation
Hypotheses have been developed to analyze the impact of
factors aﬀecting the customer satisfaction level towards
green banking practices and a descriptive research
approach has been used. The following hypotheses have
been developed.
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Fig.1. Hypothesis Formulation.
2. Method
This is an empirical study based on a survey
method conducted on the banks covering only the territory
of Dhaka, a metropolitan in Bangladesh. The present
research is quantitative nature. In the data analysis part of
the research, information is provided descriptively with
relevant ﬁgures and statistics. Information used to prepare
this paper has been collected mainly from primary sources,
but secondary sources have also been used at a moderate
level to prepare the background of the study. The sample
selection at this stage has been done by following a nonprobability judgmental sampling technique to select the
population elements according to the researchers'
judgment (Malhotra, 2010). Both, secondary and primary
data have been necessary, for the fulﬁlment of the research
objectives. Primary data have been collected employing a
survey, using self-administered questionnaires distributed
to the respondents through Google Form. The primary data
is collected from the customers of 10 banks via an online
survey using Google Form to ensure authenticity and
reliability. The banks include National Bank Limited,
Dutch-Bangla Bank Limited (DBBL), Prime Bank
Limited, Islami Bank Bangladesh Limited (IBBL),
Shajalal Islami Bank Limited, Pubali Bank Limited, Trust
Bank Limited, Eastern Bank Limited, United Commercial
Bank Limited (UCBL) and City Bank Limited. The banks
have been selected based on the convenience sampling
technique as well as these banks are doing Green Banking
Practice actively (Hossen et al, 2018). 2 branches of each
bank have been considered and responses of maximum 5
customers from each branch have been taken into account.
It has been highly emphasized that the selected
respondents have a bank account with a suﬃcient volume
of operations. In constructing a concrete questionnaire,
various research articles in the related ﬁeld had been
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thoroughly studied. The questionnaire included questions
concerning the socio-economic proﬁle of the respondent
(e.g. name, age, gender, nationality, occupation, income)
as well as their probable perceptions regarding green
banking practices. A 5-point Likert scale has been used in
the questionnaire in order to get more precise and accurate
opinions from the respondents about their satisfaction with
the green banking practices provided by the banks. The
ratings ranged from strongly agree to strongly disagree.
(1= strongly agree, 2= Agree, 3= Neutral, 4= Disagree, 5=
Strongly Disagree). All the questions were standardized
and close-ended. The questionnaire was circulated among
120 people and 107 people had responded. But among
those responses, some responses were incomplete. Thus,
100 respondents have been used as the sample. Secondary
data has been collected from published documents from
related books, various journals, newspapers, magazines,
reports, banks' websites, and Bangladesh banks’
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Less than
10000

6

6

Income
(BDT)

11000-22000

7

7

Individual

23000-35000

2

2

(Monthly)

36000-50000

62

62

50000 above

23

23

Illiterate

12

12

Education

SSC

9

9

HSC

29

29

Bachelor

20

20

Masters

16

16

Masters Above

14

14

Out of 100 respondents, there are 68 (68%) male
respondents and 32 (32%) female respondents.
Respondents are from diﬀerent age groups. As young and
mid aged people are more interested in GB products, that's
It has been identiﬁed by the consumer behavior why may be large group of respondents were from 20-35
theory for a service sector that the consumer's background, age (52%), followed by 36-50 age (34%), 50 above age
basic characteristics, and peripheral incitements impact (14%), The occupational or main activity area of the total
not only the consumer's choice and buying behavior but respondents are mainly private job holders (38%), the
also the associated satisfaction levels. Due to the education service (12%), govt. job holders (20%),
distinctive stimuli, some consumers may generate a business persons (17%), unemployed respondent (08%),
positive attitude towards the belief while negative and students are (05%). As the family income is a great
reactions may also be generated.
variable for shopping more or less, out of 100 respondents
the most individual income monthly (BDT) is 36000Table 1 Frequency
of
Respondent
Demographic 50000 (62%), followed by Above 50000(23%). In
education, illiterate customer are (12 %) and HSC passed
Characteristics
(29%), Masters (16 %) and Above Masters (14%).
2.1. Demographic Characteristics of the
respondents

Variables

Gender
Age

Occupation
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Name

Frequency

Percentage
(%) of total

Male

68

68

Female

32

32

20-35

52

52

36-50

34

34

50 above

14

14

Private

38

38

Govt.

12

12

Education/
Teaching

20

20

Business

17

17

Students

5

5

Unemployed

8

8

DEC-2020

3. Results
To fulﬁl its objectives, the study took into consideration
the following:
3.1. Customer awareness regarding GB
Hypothesis 1:
H0 : Customer awareness regarding GB has impact
customer satisfaction
H1 : Customer awareness regarding GB has no impact
on customer satisfaction.

on

For this study, the independent variables are green oﬃce
decoration customer likes, customer's knowledge about
GB advertisement, customer's good technological
knowledge of GB, easier social life with innovative
97

Akter et al.: Factors Aﬀecting Customer Satisfaction Level for Green Banking
Practices in Banks of Bangladesh

oﬀerings, solar power for oﬃce electricity-saving,
campaign for GB, and the dependent variable is customer
awareness regarding GB. The model equation is like:
Where:
Y- Customer awareness regarding GB
X1- Green oﬃce decoration customer likes
X2- Customer’s knowledge about GB advertisement
X3- Customer’s good technological knowledge of GB
X4- Easier social life with innovative oﬀerings
X5-Solar power for oﬃce elect ricity saving
X6-Campaign for GB
e- Error
Table 2 Regression Model Summary (H1)
Model Summary
Change Statistics
Std.
R
Error Squar
R
Adjust of the
e
F
Sig. F
Squa ed R Estima Chan Chan df df Chan
R
re Square
te
ge
ge
1 2
ge
.37 .139 .073 .72995 .139 2.115 7 92 .050
2a

From the above table, it has been shown that the
value of R is 0.372 which is less than .050 and this value
indicated a more likely positive but not eﬀective relation
between the independent variables and the dependent
variable. The R2 represents the variance of the analysis of
independent variables. Here the R2 value is 0.139 which
indicates a 13% variation on customer awareness about
GB and it has a lower inﬂuence on customer satisfaction
level. The adjusted R2 represents the goodness-of-model
ﬁt whereas R2>Adjusted R2 (13%>7%).
This indicates a good regression model. Besides the gap
between the R2 and Adjusted R2 (0.139-0.73) is slightly
low that the number of non-signiﬁcance variables is
minimal in this analysis. The signiﬁcance level is
0.50>0.05. So the null hypothesis is accepted. Customer
awareness and customer satisfaction level for green
banking practices are not signiﬁcant
3.2. Perceived Value of GB
Hypothesis 2:
H0 : Customer’s perceived value of GB has impact on

customer satisfaction
H1 : Customer’s perceived value of GB has no impact

on customer satisfaction
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For this study the independent variables are green oﬃce
decoration customer like, staﬀ response fast, mobile
banking secure and easier, speed, user-friendly, internet
banking is convenient and secure, GB helps social-life
easier, GB charging high and time saving. The dependent
variable is customer perceived value regarding GB. The
model equation is like:
Y- Customer perceived value regarding GB
X1- Green oﬃce decoration customer like
X2- Staﬀ response fast
X3- Mobile banking secure and easier
X4- Speed
X5- User-friendly
X6- Internet banking is convenient and secure
X7- GB helps social-life easier
X8- GB charging high and time saving
e- Error
Table 3 Regression Model Summary (H2)
Model Summary
Change Statistics
Std.
R
Error Squar
R
Adjust of the
e
F
Sig. F
Squa ed R Estima Chan Chan df df Chan
R
re Square
te
ge
ge
1 2
ge
.91 .840 .816 .46385 .840 34.85 13 86 .000
7a
7

From the above table, it has been identiﬁed that
the value of R is 0.917 which is greater than .050 and this
value indicated the high extent of a positive relationship
between the independent variables and the dependent
variable. The R2 represents the variance of the analysis of
independent variables. Here the R2 value is 0.840 which
indicates the predictors have 84% variation on customer
good perceived value from GB and signiﬁcant customer
satisfaction. The adjusted R2 represents the goodness-ofmodel ﬁt whereas R2>Adjusted R2 (84%>81%). This
indicates a good regression model. Besides the gap
between the R2 and Adjusted R2 (0.840-0.816) is very low
so that the number of non-signiﬁcance variables is
minimal in this analysis. So hypothesis 2 is proved that the
perceived value created by GB for the customer has
signiﬁcantly inﬂuenced the level of customer satisfaction.
Table 4 ANOVA Analysis (H2)
ANOVA
Sum of
Mean
Model Squares df Square
F
Sig.
Regression 97.497 13
7.500 34.857 .000b
Residual
18.503 86
.215
Total
116.000 99
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From the ANOVA table, the study has found that
the signiﬁcance level is 0.000 which is less than 0.05
(0.05>0.00). So the null hypothesis (2) was rejected. The
ANOVA table shows that the F Statistics is 34.857. By
considering the degree of freedom of both Regression and
Residual, the critical value is 1.92. In F Distribution Table
5, the F value is higher than the critical value 0.05% level
of signiﬁcance. So the null hypothesis was rejected. This
indicates a great inﬂuence on the perceived value of GB
and customer satisfaction.
3.3. Green Image eﬀect
Hypothesis 3:
H0 : Customer’s green image of GB has eﬀect on
customer satisfaction
H1: Customer’s green image of GB has no eﬀect on
customer satisfaction
Table 5 KMO and Bartlett's Test (H3)
Kaiser-Meyer-Olkin Measure of Sampling
Adequacy. KMO and Bartlett's Test
Bartlett's Test of Sphericity

.543

Approx. Chi-Square 203.496
DF
Sig.

15
.000

Positive attitude of customer for GB
.954 .118 -.070
Easy to use
-.428 -.629 .061
speed
-.020 -.715 .200
User Fridley
.002 .121 .823
Charge High( ATM, Mobile banking or -.026 -.194 .837
Internet Banking)
Good Advertisement regarding GB
-.102 .665 .424
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 4 iterations.

The Rotated Component Matrix expresses the
relationship between the variables and factors. Here in the
Rotated Component Matrix, the variables low interest,
urban-rural service, paperless, CSR, and a positive attitude
about GB are into component 1 which factors can be
named by beneﬁts factors. Component 3 is being built by
easy to use, user-friendliness, and high charge. Good
advertisement for GB only consists the component 2. For
factor 1 CSR inﬂuences customer satisfaction (0.967) and
this variable is the most important while easy to use (0.428) is negatively related to factor 1. Similarly,
component 2 has one signiﬁcant variable which is good
advertisement regarding GB with a value 0.665 whereas
easy to use again with the value -0.629 cannot be included
in component 2. High charge for GB related service
(0.837) is the prominent factor for component 3. Other
variables' values are not that signiﬁcant for not including in
component 3.

Here from the KMO and Bartlett's Test, Bartlett's
Test of Sphericity can be used to test the null hypothesis.
Here the Sig. value = .000 < 0.05. So the null hypothesis is
rejected and that indicates that the mentioned factors for
green image have a signiﬁcant eﬀect on customer
3.4. Customer Trust and Loyalty
satisfaction level. The null hypothesis can be tested by the
Hypothesis
4:
Chi-Square value. From the Chi-Square Table-3, for 15
H
:
Customer
trust and loyalty for GB have
o
degrees of .05 sig. level the value is 24.996 <203.496. So
the null hypothesis was rejected. Besides Kaiser-Meyer- in luence on satisfaction
Olkin Measure of Sampling Adequacy is here 0.543 > 0.5. H1 : Customer trust and loyalty for GB have no
in luence on satisfaction
So here factors analysis is ﬁt to this SPSS analysis.
Table 6 Rotated Component Matrix (H3)
Rotated Component Matrix
Component
1
2
3
.568 .394 .256
Low Interest rate for green project
customer
Bank should go for paperless
.908 .151 -.040
Senior citizen get diﬃculties to use GB .849 .257 -.083
oﬀerings
Urban people get more beneﬁt from .966 .062 -.019
GB
Rural customer get Service from green .813 -.206 .067
bank activities
CSR inﬂuence customer satisfaction
.976 .030 -.041
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Table 7 KMO and Bartlett's Test (H4)
Kaiser-Meyer-Olkin Measure of Sampling
Adequacy. KMO and Bartlett's Test

.503

Bartlett's Test of Sphericity Approx. Chi-Square 1225.405
DF

28

Sig.

.000

Here from the KMO and Bartlett's Test, Bartlett's
Test of Sphericity can be used to test the null hypothesis.
Here the Sig. value = .000 < 0.05. So the null hypothesis is
rejected and that indicates that the mentioned factors for
customer trust and loyalty for GB have an eﬀect on
customer satisfaction level. The null hypothesis can be
tested by Chi- Square value. From the Chi- Square Table3, for 28 degrees of .05 sig. level the value is 41.337
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<203.496. So the null hypothesis is rejected. Besides, the
Kaiser-Meyer-Olkin Measure of Sampling Adequacy is
here 0.503 > 0.5. So here factors analysis model is ﬁt to this
SPSS analysis.
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important variable (0.989). Component 2 is being built by
ATM safety (0.613) and GB creates customer trust (0.910).
Mobile banking security (0.91) of GB only consist the
component 3.
4.

Discussion
4.1. Limitations regarding green banking

practices
Even though there are various advantages to
green banking practices, the full potential of green banking
practices can't be exploited due to the following reasons:
i Lack of awareness: Many people in Bangladesh,
especially in rural areas are not aware of the concept of
green banking and green products. Thus, they prefer
traditional banking practices.

Fig.2. Scree Plot (H4)

Here from the scree plot there is three components above
the Eigenvalue 1.0. So the number of factor will be three of
eight variables.

Table 8 Rotated Component Matrix (H4)
Rotated Component Matrix
Component
1
2
3
Internet banking is secure
.395 .197 -.162
Mobile banking is secure
-.009 .115 .919
Customer prefer ATM
.949 .078 -.038
ATM service is great
.989 .059 -.036
ATM is safe
.175 .613 -.586
Mobile Banking Easier Life
.984 .044 -.022
Time saving
.949 .024 -.010
GB create customer trust
.042 .910 .141
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 4 iterations.
Here in the Rotated Component Matrix the
variables internet banking safety, ATM great service and
preference, time saving and mobile banking easier life are
into component 1. ATM service greatness has highest
100

ii. Lack of User-Friendly Products: The features and
attributes of the existing green products appear to be
diﬃcult for many customers. Some customers don't get
along well with technology and ﬁnd green banking
practices complex.
ii. Security Issues: Consumers are now very concerned
about the security of their private information. One
common security threat includes illicit data modiﬁcation
and unauthorized usages of the internet. Thus it has
become very convoluted to deal with this issue.
iv. Slow internet connection: The slow connectivity level
of internet connection in the country demotivates
customers to use the Internet. Rather, they prefer to engage
in traditional banking operations.
v. Lack of harmony: The absence of coordination among
the commercial banks, Bangladesh Bank, law enforcing
agencies, environmental NGOs, and the customers is
another critical problem in pursuing sustainable banking in
Bangladesh. Thus diﬃculties are arising in following the
policy guidelines. Due to higher operating costs, banks are
reluctant to adopt green banking practices.
4.2. Recommendations
To ensure the eﬀective adoption of green banking
practices, the banking industry of Bangladesh should
utilize the time and cost eﬃciency features of green
banking practices. Based on the ﬁndings, the following
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policy guidelines are recommended
i. Banks should focus on increasing customer awareness
about their existing and new green banking oﬀerings by
following the Green Banking policy.
ii. Rational green banking products should be designed for
disseminating information about green banking practices
to achieve the best beneﬁts.
iii. Government should focus on improving the condition
of internet connectivity throughout the country and
increasing the security level of information.
iv. A proper understanding of the features and attributes of
green banking products should be provided to the
consumers.
v. Innovative and distinct ways of encouraging consumers
to adopt green banking practices should be initiated by the
banks and Government.
4.3. Future Research Opportunities
This study has shown the relationship and impact
of customer gratiﬁcation towards the green banking
practice of several banks. The ﬁndings can be considered
as an important source of information for banks to ﬁnd
ways to uplift customer satisfaction on green banking
practices. Future research can be done to identify the other
key factors which inﬂuence the satisfaction of customers
towards green banking and to measure the extent of the
impact. Due to resource and time constraints, the study is
being conﬁned to Dhaka City. Future research can be done
in the whole of Bangladesh followed by a global
perspective. Besides, when green banking practice will be
spread out more actively among the banks with large
customer awareness, the future researcher can focus on a
particular bank. Qualitative research like a focus group or
case study can also be done for both the providers and
receivers of green banking.
5.

Conclusion

The concept of green banking still has a long way
to go until it gets fully mainstreamed in the banking sector
of Bangladesh. The people of Bangladesh have a good
sensitivity to green banking practices. Going green in
banking is relatively an improvement, and also an equally
worthy concept in the context of the contemporary world.
Therefore, the implication of green ideas in Bangladesh
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would certainly be handy in preventing natural
degradation (Moorthy & Pradeepa, 2014). The present
study examined customers' satisfaction with the green
banking services provided by the banks in Bangladesh. In
particular, the study focused on the factors that aﬀect the
customers' satisfaction level towards green banking
practices. In comparison to previous studies, this study
will contribute to understanding the level of customer
satisfaction regarding diﬀerent aspects of green initiatives.
Most importantly, the level of impact generated by each
category on overall green customer satisfaction has been
studied by this study which is a novel addition to the
existing literature. The ﬁndings revealed that customer
awareness and customer satisfaction levels for green
banking practices are not signiﬁcant. However, the
perceived value of GB contributes signiﬁcantly to achieve
a higher level of customer satisfaction. The ﬁndings of the
study might be useful for the government policymakers,
banks, ﬁnancial institutions in designing and
implementing policies and plans for various services and
facilities to be provided to the customers and uplift
customer satisfaction on overall green banking. The study
has been concluded by inferring that banks should
generate consciousness amid the customers about the
environment as well as environment-friendly business
practices. The proper execution of green banking practices
by the banks should be ensured to ensure hassle-free
acceptance and adoption of green banking practices. Trust
and security of the customers should be prioritized. There
are enormous opportunities for the banks in Bangladesh to
successfully establish themselves as green banks. Even
though it has been proved that customer satisfaction and
green banking practices are positively correlated, the full
potentials of green banking practices in increasing
customer satisfaction have not been seized yet. To keep
pace with the global competition and changes in the
market trend, adopting proper strategies to employ green
banking practices is signiﬁcant.
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This study aims at ﬁnding usage of social media among university students in Bangladesh based on samples
(respondents) from four universi es in Cumilla. This study applies a descrip ve research design. A well-pretested
ques onnaire with 18 items (ques ons) was administered among 200 university students by applying the simple
random sampling method and 153 responses are analyzed with three diﬀerent so ware, including R programming,
SPSS, and Microso Excel. This study ﬁnds that the mean me spent by the students is more than 4 hours. The
commonly used social media are Facebook, YouTube, Instagram, and most enjoyed content is related to
entertainment and educa on. The mean me spent on social media by male and female students is not sta s cally
diﬀerent from each other. There is a sta s cally signiﬁcant nega ve rela onship between me spent on social
media and the academic result of the students. Furthermore, in terms of standardized coeﬃcients, the rela ve
importance of variables, in ascending order of magnitudes, are “cha ng with friends”, “connec ng with
professional people”, “connec ng with friends”, and “upload contents” signiﬁcantly aﬀect the sa sfac on of
university students while using social media.
Keywords: Social Media Usage, University Students, Digital Consumer Behavior
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1. Introduction
For the young generation, social media or social
networking sites are becoming more popular than any
other site day by day. These sites have got enormous
importance since the inception of social media in 1997.
Nowadays, students use diﬀerent types of social media
such as Facebook, Whatsapp, Instagram, and Twitter, and
so on for various purposes like entertainment, education,
online business, games, etc. Facebook enjoys the highest
social media market share (97.23%), followed by Youtube
(1.41%) in Bangladesh (Statcounter, 2020).
Recently, there has been a rapid change in the
usage pattern of social media. The advancement of mobile
technology plays a great role in the usage of social media.
A report shows that in Bangladesh, total internet users
have touched 91.42 million from which 85.63 million uses
the internet through mobile devices and 5.78 million
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through regular ISP (Digital Marketing Agency
Bangladesh, 2019).
The broad objective of this study is to explore the
social media usage of university students in Cumilla. The
speciﬁc objectives are to ﬁnd the extent of usage of social
media, mostly enjoyed social contents, the relationship
between age and time spent in social media, the
relationship between time spent and academic
performance, the diﬀerence in the variance of mean time
spent by male vs female students, variables inﬂuencing the
satisfaction level of the students and to estimate mean time
spent in social media by the students.
A few studies have been conducted on the
student's social media usage in Bangladeshi context.
However, no studies were conducted in Cumilla district.
This study fulﬁlls this research gap by analyzing the social
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media usage of the students in Cumilla.
2.

Literature review

Social media has come to be an inevitable part for
the younger generation, particularly among undergraduate
students (Hamade, 2013). Various studies have been
conducted on social media or social networking sites.
According to Hong et al., (2014), Taiwanese
university students are engaged with Facebook for more
than 4.5 hours per day. The study also speciﬁed that
Facebook and Twitter were ranked as the ﬁrst and the
second most preferred sites where LinkedIn was ranked as
the least popular site among the participants.
Can & Gökçe, (2019) conducted a study among
549 undergraduate students of a state university of Turkey
using cross-sectional survey data and found that male
students use social networking sites more than female
students for preliminary communication. The study also
revealed that WhatsApp and Instagram are the frequently
used sites of respondents.
Hamat et al., (2012) surveyed the tertiary level
students in Malaysia and found that the participants spent
more time on social media for socializing instead of
learning activities. Hussain, (2012) evaluated the students
of Islamia University, Pakistan. It was observed that
students preferred Facebook to other SNS.
Manjunatha, (2013) pointed out that the majority
of the students spent 5 to 10 hours per week. Other ﬁndings
include: female students use social media less than male
students, frequently the communications are made with
friends rather than professional people.
A cross-sectional study was carried out among
the students of the University of Sharjah by Alnjadat et al.,
(2019) and they found that the average social media usage
was 2 to 3 hours per day, the average time spending by
males was more than that of females, and the academic
performance of female students was better than that of
male students and that males were more engaged in social
media. Azizi et al., (2019) also conducted a cross-sectional
study among Iranian students and found a negative
relationship between time spent on social media and
academic performance. On the other hand, a study
undertaken by (Al-yaﬁ et al., 2017) among the university
students of Qatar revealed that there is no signiﬁcant
relationship between social media usage and academic
performance.
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Another study done by (Quader, 2011) showed
that private university students of Dhaka, Bangladesh used
social media basically for maintaining communication
with their families and friends. The study also concluded
that students' grades were not negatively aﬀected due to
using SNS. A survey conducted among the students of
ISLM Department of Dhaka University by Islam and
Mostofa (2015) observed that their perceptions about
Facebook and its usage pattern were inﬂuenced by factors
such as level of education, gender, age, personality traits,
and geographic area. The ﬁnding also included that using
Facebook would be a complementary gadget in university
education.
2.1. Identiﬁcation of Variables and Model
Development
Student's satisfaction level with the social media
they are currently using is considered as the dependent
variable for the regression analysis in this research.
Ezumah & Hall, (2013) examined that college
students of the Midwestern region of the United States are
satisﬁed with social media they are using since it oﬀers to
keep relationships with friends, communicating with
family members, uploading materials and entertainment
purposes.
A study conducted by Can & Gökçe, (2019)
revealed that respondents using social media for a longer
time, are engaged in content sharing and business dealing.
Hussain, (2012) found that university students use social
media for educational content sharing as well as
maintaining friendship as these are relatively cheap.
Manjunatha, (2013) pointed out that the Indian
college students mainly use social media for chatting,
content sharing, and building friendship. Hamade, (2013)
highlighted that most of the students using social media are
satisﬁed with sharing content and linking with
professional people.
Wickramanayake & Jika (2018) revealed that
university students using social media are more satisﬁed
with content sharing and connecting with friends.
However, no studies have been found concerning
students using social media for performing live video. The
authors propose “live video” facility as an independent
variable to test its eﬀect on satisfaction level on using
social media of Bangladeshi students.
Considering the previous literature, the authors developed
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the following model for testing the satisfaction level of
Bangladeshi students on using social media.

Chat with
friends
Satisfa
ction

Connecting
with

Doing
business

iii. What types of content do university students in
Cumilla enjoyed the most?
iv. Is there any signiﬁcant relationship between time spent
on social media and the academic result?

Upload
contents
Connecting
with
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Privacy

v. Is there any signiﬁcant diﬀerence in the mean time spent
on social media by male and female university students?
vi. What are the most contributing factors to the
satisfaction level of university students about using social
media?
2.4. Research Hypothesis

Live video

Fig.1. Conceptual Model for the Regression Analysis.

After doing the literature review the following
hypotheses were developed to be tested in this study.
i. H0: University students in Cumilla spend no more than 4
hours or 240 minutes a day.

2.2. Research Objectives
The main objective of this study is to explore the usage of
social media by the university students in Cumilla while
the speciﬁc objectives include the following
i. To estimate the mean time spent on social media by
university students in Cumilla.
ii. To identify which social media the students prefer and
what contents do they consume.
iii. To examine the relationship between the time spent on
social media and the academic result of university
students.
iv. To assess the diﬀerence in the mean time spent on social
media by the male students as opposed to the female
students.
v. To identify the variables that aﬀects the satisfaction of
university students in using social media.
2.3. Research Questions
i. What is the mean time spent on social media by
university students in Cumilla?
ii. Which social media are mostly used by university
students in Cumilla?
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ii. H0: There is a negative correlation between time spent
on social media and the academic result of university
students in Cumilla.
iii. H0: There is no signiﬁcant diﬀerence in the mean time
spent by male and female students.
iv. H0: The eﬀect of all the independents variables
altogether (Upload contents, Chat with friends, connecting
with friends, privacy, live video, doing business,
connecting with professional people) on the dependent
variable (Satisfaction) is not diﬀerent from 0.
3.

Research methodology

This research is descriptive in nature. The survey
was carried out with a questionnaire containing 18 closeended questions to collect data through personal
interviews. The data pertains to the demographic
characteristics of the respondents, their usage of social
media, and their satisfaction with using social media.
Variable “gender” and “semester” are measured by
categorical scale while “age”, “result” and “time spent in
social media” are measured on a continuous scale. In order
to measure “favorite social media” and “type of contents”,
a rank order scale is used while a 7-point Likert scale is
used to measure the satisfaction related variables. The
questionnaire is pretested with 15 students (respondents)
and then necessary modiﬁcation is made. The population
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of this research consists of all the university students who
live in Cumilla. University students register is the
sampling frame and by adopting the simple random
sampling method, 200 students from four universities
located in Cumilla (Cumilla University, CCN University,
Britannia University, and Bangladesh Army International
University of Science and Technology) were selected to
conduct the survey. Among 200 students, 192 provided the
questionnaires, which made the response rate to be 96%.
However, from 192 responses (questionnaires) only 153
were considered for data analysis. as some answers/data
were missing in 39 questionnaires. Data is analyzed with
three software; R programming, Microsoft Excel, and
SPSS.
4.

Analysis and discussions

Among 153 students (respondents), 83 (54%) are
female and 70 (46%) are male. Cumilla University, CCN
University, Britannia University, and Bangladesh Army
International University of Science and Technology
(BAIUST) are 44, 23, 20, and 60, respectively.

Day

Average
Spent
(Minutes)

Sunday

240

Monday

194

Tuesday

223

Wednesday 268
Thursday

253

Friday

366

Satarday

232
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Here, our sample size, n = 153, population mean µ = 240,
sample mean, ̅ = 281.16, sample standard deviation, s =
132.84
Although population standard deviation (σ) is
not known z test can be used since the sample size is
greater than 30 (i.e. n > 30)(Napler, 2019). The critical
value of Z for one tailed test with α = 0.05, is Z = 1.65.;
which means that if the calculated value of z is greater than
the critical value the null hypothesis (H0: µ <= 240) will be
rejected.
But before applying the Z test, the assumption of
normality of the data is to be conﬁrmed. In order to conﬁrm
the normality of the data qqnorm plot and histogram are
produced with R programming.

Times Spent (Minutes)
40
35
30
25
20
15
10
5
0

Fig.3. Checking normality of the variable "Time
Spent in Social Media” (source: R programming output
from primary data analysis).

Here the above ﬁgure conﬁrms that the variable
“time spent in social media” is almost normally
distributed. Hence, if we apply Z test and then make a
decision for the population on the basis of sample statistic,
Fig.2. Average time spent by university students (source: it can be considered as valid conclusion.
Excel output from primary data analysis).
Grand
Average

254

H0: University students in Cumilla spend no more
than 4 hours or 240 minutes (i.e. µ <= 240)
The researchers test this hypothesis at 5% level of
signiﬁcance (α = 0.05), which will be a one tailed test.
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among the students in these countries (Hussain, 2012; Can
& Gökçe, 2019). However, in the case of the second
position, this research ﬁnds that “YouTube” is the most
popular among the 50% of the respondents. Furthermore,
YouTube has a dominant presence in both 1st and 3rd
positions. Contrarily research in Nigeria shows that what's
app is the most favorite social media (Wickramanayake &
Jika, 2018). For 3rd choice, Instagram has achieved a
majority vote in this region (50 or 32%). The most
surprisingly disappointing fact is that Linked In, the
professional social media, has not achieved any ranking
despite all the respondents being university students.

3.8

1.6

0

Since the calculated value z = 3.83 which is greater
than the critical value of z = 1.65, our null hypothesis (H0: µ
<= 240) is rejected. Hence the alternate hypothesis (H1: µ >
240) is accepted.
This means that the average time spent on social
media by university students in Cumilla is statistically
signiﬁcantly greater than 240 minutes (i.e. 4 hours).
This result conﬁrms the time spent (4.5 hours) by
university students in Taiwan (Hong et al., 2014) and in
United States (more than 5 hours) (Ezumah& Hall, 2013).
However, this result does not match with time spent by
students of the University of Sharjah (2 to 3 hours)
(Alnjadat et al., 2019).

Table 1 Preferred social media
Position
Social
Media

1st
2nd
3rd
Frequ Percen Frequ Percen Frequ Percen
ency tage
ency tage
ency tage

Facebook 97
Youtube
23
Twitter
1
Whats
3
app
Tiktok
0
Linked In
7
Instagram 22
Total
153

0.6300
0.1500
0.0069
0.1960

29
77
1
9

0.1895
0.5032
0.0065
0.0588

16
33
7
18

0.1045
0.2156
0.0457
0.1176

0.0000
0.4570
0.1437
100%

1
12
24
153

0.0065
0.0784
0.1568
100%

22
7
50
153

0.1437
0.4570
0.3267
100%

Table 1 depicts that most of the respondents (97
or 63%) placed “Facebook” in the ﬁrst position.
Researches conducted in Malaysia, India, and Pakistan
also show that Facebook is the most popular social media
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This information has a useful implication for the
marketer. In order to reach digitally to this new and young
generation, marketers should focus more on Facebook,
YouTube, and Instagram; but that does not necessarily
mean they should ignore the other social media for
reaching this generation digitally.
Table 2 Contents consumed by university students in
social media
Contents

1st

2nd

3rd

Entertainment

92

32

25

Educational

22

62

34

Online Business

5

14

17

Games

11

17

28

News

21

26

47

Total Respondents 153
(100%)

153

153

153

This study reveals that most of the respondents
(60%) enjoy content related to entertainment, which
resembles the result of certain previous studies (Can &
Gökçe, 2019; Hamat, Embi, & Hassan, 2012; Parabhoi,
Meher, &Sahu, 2017). About 97% of the respondents like
the contents of social media, which are related to
entertainment. and 77% favor the contents that are related
to education. One research found that when students
consume education-related content it creates a positive
impact on the academic performance of the students (Alyaﬁ et al., 2017). This research also ﬁnds that the students
favor the contents that are related to games, news, and
online business.
In order to analyze the relationship between the
academic result of the students and time spent in social
media plot (data$Time_Spent, data$Result) is executed to
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visualize the scatter plot and the correlation between these
two variables is tested in SPSS. The following result is
generated.

Result
Result

Time_
spent

Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N

1
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Std.
Std.
Error
Gender
N
Mean Deviation
Mean
Time_spent Female 83 273.6506 130.70740 14.34700

Time_
spent
-.551**

153
-.551**

0.000
153
1

0.000
153

153

Male

70 290.0571 135.73631 16.22359

The statistics show that the mean time spent by
the male group (290) is higher than that of the female
group (273) with a standard deviation of 135.7 and 130.7,
respectively. This means our sample produced a diﬀerence
in the mean time spent by a male and female group.
However, is this diﬀerence in a sample mean can be
generalized for the population? We tested the signiﬁcance
of this sample mean diﬀerence and it produced the
following result.

Table 5: SPSS output of two sample tests
Levene's Test
for Equality
of Variances

Time_
spent
Time Spent in SM

Fig.4. Scatter plot and the correlation coeﬃcient
between Time Spent in Social Media and Academic Result
(source: R programming and SPSS output from primary
data analysis)
The scatter plot shows that there is a negative
relationship between time spent on social media and
academic results and the table conﬁrms that these two
variables are negatively correlated (r = -0.551) and this is
statistically signiﬁcant. This means that the more time the
students spent on social media the lower becomes their
academic results.
In order to answer the research question 5 and
testing the 3rd hypothesis H0: There is no signiﬁcant
diﬀerence in the mean time spent by male and female
students (i.e H0: µm = µf ). Two sample t-tests are conducted
with SPSS and the following result is generated.
Table 3: The mean time spent by male and female
university students
110

Equal variancees
assumed

F
Sig.
0.737 0.392

Equal variancees
not assumed

t
-0.760
-0.758

The above ﬁgure shows that the signiﬁcance of
the two-sample t-test is 0.392 which is greater than 0.05.
This means that at 5% signiﬁcance level and the null
hypothesis (H0: µm = µf ) is accepted. In other words, this
diﬀerence) in the mean time spent by male and female
students (290 ≠ 273) is because of sampling error. To put it
another way, in the population the mean time spent in
social media by male and female university students in
Cumilla is not statistically diﬀerent rather they are equal.
4.1. Measuring Satisfaction
In order to ﬁnd out the variables that inﬂuence the
satisfaction of the university students regarding the usage
of social media, a multiple regression analysis is run
considering the following equation.
Satisfaction = α + β1 (Upload contents) + β2 (Chat
with friends) + β3 (Connecting with friends) + β4 (Privacy)
+ β5 (Live video) + β6 (Doing business) + β7 (Connecting
with professional people)
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0.41

1

Connecting_with_friends

0.45

0.41

0.39

1

Privacy

0.24

0.12

0.11

0.27

1

Live_Video

-0.03

0.25

0.27

-0.12

-0.2

1

Doing_Business

0.22

0.23

-0.01

0.31

0.16

0.01

1

Connecting_with_professional_people

0.38

-0.03

0.11

0.24

0.27

-0.08

0.33

Connecting_with_professional_people

1

0.43

Doing_Business

0.33

Live_Video

Upload_Contents
Chat_with_Friends

Privacy

1

Connecting_with_friends

Satisﬁed

Chat_with_Friends

Satisﬁed

Upload_Contents

But before conducting multiple regression analyses,
whether the independent variables have a
multicollinearity problem needs to be tested. Hence, we
examine the correlation matrix presented in Figure 5.

In ANOVA analysis, this is clear that the model is
signiﬁcant at 5% signiﬁcance level (.000<.05). That means
the result of the model (37%) is not because of sampling
error. Rather, in the population, all independent variables
(i.e. upload contents, chat with friends, connecting with
friends, privacy, live video, doing business and
Connecting with professional people) can explain variance
in the dependent variable “satisfaction”.
Now, the question is which variables are the most
signiﬁcant to determine the satisfaction level of a
university student in Cumilla. The following table will
answer this question.
Table 8 Table of Coeﬃcients
Unstandardized Standard
Coeﬃcients
ized
Coeﬃci
ents

1

-1

1

Fig.5. Correlation Matrix of the variables (source: R
programming output from data analysis)

B

The above correlation matrix clearly expresses
that there is almost no multicollinearity since no
correlation coeﬃcient between any two variables is greater
than 0.50. Hence, conducting regression analysis on this
data set will be valid.
The null hypothesis for this regression model is
(H0:β1 = β2 = β3 = β4 = β5 = β6 = β7 = β8 = β9 = 0) which is to be
tested with 5% level of signiﬁcance.
Table 6: Regression model summary of the study (source:
SPSS output from data analysis)
Model Summary
Model

R

R
Square

.616a

1

Adjusted
R Square

.379

Std. Error
of the
Estimate

.349

1.366

Table 7 ANOVA table

Model
(Constant)

Std.
Error

.917

.612

Upload_conte .170
nts

.084

Chat_with_fri .289
ends
Connection_
with_friends
Privacy

Beta
t

Sig.

1.499

.136

.162

2.025

.045

.080

.288

3.603

.000

.151

.074

.170

2.042

.043

.029

.055

.038

.533

.595

Live_video_f -.089
acility

.068

-.097

-1.311

.192

Online_busin
ess

.033

.074

.033

.444

.658

Connect_with .247
_professional
_people

.064

.282

3.830

.000

ANOVA
Model

Sum of
Squares

Regression 165.156
Residual
270.373
Total
435.529
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df
7
145
152

Mean
Square
23.594
1.865

F

Sig.

12.653 .000

Here this study has found that only four variables
(upload contents, chat with friends, connecting with
friends, and connecting with professional people) are
statistically signiﬁcant at 5% signiﬁcance level for
contributing to the satisfaction level. In addition to that
contribution of these four statistically signiﬁcant variables
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follows, chat with friends >connecting with professional
people >connecting with friends >upload contents
chronology. However, the most surprising fact is that
students are not concerned about the privacy of their data
in social media; hence, the privacy variable is not
statistically signiﬁcant.
5.

Limitations

This study collects data by applying a crosssectional data collection technique. But time spent on
social media can vary the same respondent from time to
time. This study solely focuses on university students in
Cumilla. Hence the results of this study cannot be
generalized to Bangladesh.
6.

Conclusion

This study concludes that university students in
Cumilla spent more than 4 hours on average and the most
used social media are Facebook, Youtube, and Instagram
and most enjoyed content are related to entertainment and
education. The mean time spent on social media by male
and female students is not statistically diﬀerent from each
other. There is a statistically signiﬁcant negative
relationship between time spent on social media and the
academic result of the students. Furthermore, in terms of
standardized coeﬃcients, the relative importance of
variables, in ascending order of magnitudes, are “chatting
with friends”, “connecting with professional people”,
“connecting with friends”, and “upload contents”
signiﬁcantly aﬀect the satisfaction of university students
while using social media.
7.
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Abstract: With the popular idea of literary narra ve undergoing a dras c change in recent mes, contemporary
Anglophone ﬁc on aspires a er a posi on in the s ll Eurocentric world literature beyond the evolving oﬀ-spins of
the postcolonial, and concurrently meets the urgency of representa on/self-representa on by signiﬁcantly
subver ng the longstanding East-West dichotomy as cri qued by Edward Said. Speciﬁcally, the post-9/11
geopoli cal turmoil has seen a reﬂex prolifera on of Anglophone ﬁc on works by authors of/from the East that
evolve a poli cal stance of literary narra ves. This literary poli cs is necessarily entangled with nagging glocal
concerns while it also inherently confronts us-versus-them hegemonies both within domes c and across na onal
fron ers. The dynamics of this poli cs owes mainly to the newly acquired postna onal ﬂuid iden ty of Anglophone
ﬁc on authors that oﬀers a greater global consciousness — in abeyance of neo-na onalis c biases — about
overarching power issues like post-poli cal biopoli cs, populism, neoliberal authoritarianism, historical amnesia
etc. A corollary of this research is that the ﬁc on cri cs of contemporary Anglophone works by authors of/from the
East should look beyond exophonic ethicality and diasporic issues in order to appreciate how these authors, who
cherish a postna onal stance aiming at a wider readership in the West, contribute to contemporary world/global
literature.
Keywords: Literary poli cs, Anglophone ﬁc on, ﬁc onal representa on, postna onal, glocal concerns
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But there is neither East nor West, Border, nor Breed, nor
Birth,/ When two strong men stand face to face, though
they come from the ends of the earth!

—Harold Pinter, “Art, Truth, and Politics,” Nobel Lecture

—Rudyard Kipling, “The Ballad of East and West”,
Collected Poems

“We're in a new world now. No one knows where they
belong any more, neither humans nor animals.”
—Amitav Ghosh, Gun Island

“Until the lions have their own historians, the history of
the hunt will always glorify the hunter.”
—Chinua Achebe, “The Art of Fiction”

1.
Introduction: Epistemic Contingencies of
Fiction in Contemporary Times

A writer's life is a highly vulnerable, almost naked activity.
We don't have to weep about that. The writer makes his
choice and is stuck with it. But it is true to say that you are
open to all the winds, some of them icy indeed. You are out
on your own, out on a limb. You ﬁnd no shelter, no
protection — unless you lie — in which case of course you
have constructed your own protection and, it could be
argued, become a politician.

The epigraphs, quoted from authors of both the
East and the West, are strategically directed towards a new
understanding of contemporary Anglophone ﬁction works
that are produced in response to the urgency of
postmillennial crises consequential upon the 2008
ﬁnancial collapse and the prevalence of neo-liberal
politics, the aftermath of the 9/11 attacks and Western
world's so-called War on Terror led by the USA, climate
catastrophes, recent Westward migration and mobility,
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grasp of globalisation, the politico-cultural weaponizing
of populism, post-Brexit spectra, which according to
Baumbach and Neumann, “have had, and continue to
have, a deep impact on literary cultures across the
Anglophone world” (3), and, of course, ongoing pandemic
(or post-pandemic?) politics/geopolitics. Baumbach and
Neumann attribute the “radically new contexts and
predicaments for narratives” since the turn of the century
to concomitant “[p]ervasive cultural, political, and
technological changes. In this perplexing nexus of
phenomena, as Eric Walberg's Postmodern Imperialism
Geopolitics and the Great Games reveals it, the non-West
has often been rendered a locus of geopolitical tensions
over several decades while most of the Eastern sovereigns
still grapple with the economic, political and cultural
legacies of Western colonialism and interventions of neoimperialism. This glocal interlacing of human
predicaments calls for the promotion of a unitary
humanism nourished by divergent perspectives. Within
territorialized expanses, the rise of neo-fascism and the
perpetuation of illiberal suppressive governance in regions
like Middle East and countries like India have also led to
fragmentations and resurgences, often drawing on
opposing interpretations of history. But given that the case
with the manufacturing of post-truth perspectives is often
critically broached by scholars and media vigilantes in the
West, shouldn't we logically apprehend that the East is no
less prone to post-truth era's machinations at the helm of
populist and hegemonic governments that need to be
counterpoised by the exponents of culture, e.g., novelists?
Hence, Anglophone ﬁction authors of/from the East are
also faced with the questions of representation/selfrepresentation of truth against its indeterminate
simulations by power while because of their circumstances
precipitated by power — at least in the Foucauldian
underpinning of discourse control systems, and because of
their ideological stances in the Chomskian deﬁnition of an
intellectual, these authors ﬁnd themselves in a position
beyond or above national identities that more than before
require citizens to conform to populist or authoritarian
versions of history and truths. Sometimes their ﬁction
develops around a personal-to-political thread. But above
all, these authors materialize their ﬁction on two fronts: (1)
dissension with power, and (2) cosmopolitan imaginings.
Both the fronts distinctively and/or correlatively exhibit a
postnational stance of narrativization that not only arises
from but also results in an ideological dissociation with
prevailing nationalist/neo-nationalist machinations in
their home and host countries. Their postnationality takes
on a more disinterested compliance with time and space
than Rushdie's realization — contrary to the opening
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sentence of L.P. Hartley's novel The Go-Between: “The
past is foreign country” — that the present is rather
“foreign, and that the past is home albeit a lost home in a
lost city in the mists of lost time” (“Imaginary
Homelands,” 9).
For Anglophone authors, it is the ongoing clash
of truths, rather than the clash of civilizations, where we
ﬁnd the dynamics of contemporary ﬁction. And this clash
occurs both within national geographic boundaries and
globalized international transactions that often pose glocal
concerns. Simultaneously, the ubiquity of neoliberalism as
“the socio-cultural dominant of our contemporary
moment” beyond its “entrepreneurial, proﬁt-maximizing,
cost-beneﬁt rationalization” of human life (Huehls,
“Preface” ix, Italic original) urges that Anglophone ﬁction
authors align their thoughts with the burgeoning “global
literature” that has its roots in the conglomerate of themes
under postcolonial literary studies (De Loughry 2; Gunn
18; O'Brien and Szeman 605). And such politico-cultural
entanglements have already been ﬁgured out (Walonen
12). However, as far as representation is the ﬁrst concern of
Anglophone novelists, the post-truth variants of the
present times pop up as the bricks of demarcation
fabricated by power politics.
In this age of untruth and disinformation, what
cannot be edited or altered once it reaches its culmination
at the hands of audience is a published ﬁction work. There
are pro-truth exponents whom Rushdie calls “the
defenders of the real” against disinformation with an
ideological humanistic view to reaching at a blissful
consensus” of the past times by constructing “between the
writer and the reader, an understanding about what is real”
(ibid). Chorused with the thoughts of Rushdie who has
also “challenged the novel's traditional relation to
nationhood and identity” (Morrison 5) are Roy's musings
on the role of ﬁction and its writer in the time of fake news
that she delivered as the 2020 Clark Lecture at Trinity
College, Cambridge. In this lecture recently anthologized
in Azadi, Roy aligns both her The God of Small Things and
The Ministry of Utmost Happiness with her heartwrenching concerns about the wrongs her country is
doing, especially the ongoing pogroms against minority
Muslims across the mainland and Kashmir. Her politics
evidently negates Huehls's allegation of contemporary for
their overt reluctance “to critique the injustice and
inequality” in contemporary human scene (“Preface”, x).
In fact, the postnational authorial stance as considered in
this research entails a concern for humanity more than
ever.
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2.
Anglophone Authors' Postnational Stance:
An Ontological Analysis
Postnationalism mainly being an embryonic
political concept requires a distinct space of cultural
theorization to justify the author's willful suspension of
national identity for the sake of addressing shared glocal
concerns in writing. Initially capitalizing on Habermas'
transformational theory of 'postnational constellation' for
“changed conditions” (81) in the European context,
Balibar's idea of a postnational amalgamation beyond
liberationist promises for citizenship (10) and James's
“new possibilities” in postnationalism (292), we can
proceed that among the changing conﬁgurations of
glocally acclaimed Anglophone ﬁction authors' identities
under globalized conditions, their postnational
positionality comes out to be the most useful to our
contextual reading of their ﬁction with a parallel
awareness of the politics of their writing from both
intellectual and ideological perspectives. These varied
theoretical approaches to postnationalism cogently help
position instrumental contemporary Anglophone ﬁction
authors out of the trite cultural categories — diaspora,
hybridity, transnationalism, multiculturalism, and even
cosmopolitanism in a more timely status comprehensive
of all or most of these deﬁnitions, because their ﬁction
works reveal a kind of politics of representation/selfrepresentation that only a feeling of timely urgency
induces. In fact, the study of Anglophone literatures in
today's freer “mobility of culture” engenders “processes of
hybriditization and transculturation” and materializes
upon “a necessary and growing scepticism with regard to
national or regional concepts of literature” as the cases of
various canonized authors imply (Middeke, et al. 168).
Besides, in their opinion pieces and interviews, which
function as paratexts, the contemporary Anglophone
ﬁction authors exhibit an intellectual and ideological
activism in the face of diverse glocal issues like
geopolitics (both critical and popular), post-political
biopolitics, populism, neoliberal authoritarianism,
historical amnesia etc. Fiction, says Roy, registers all these
phenomena as “a universe of inﬁnite complexity” (“The
Graveyard Talks Back,” 168). Some manifestations of this
activism can be pointed out by the range of Khalid
Hosseini's ﬁction and public writings, both Mohsin
Hamid's as well as Aravind Adiga's local-to-global
interface of tensions, Arab and Turkish women authors'
revealing ﬁction works (Elif Shafak, in particular), and, of
course, Arundhati Roy's treatment of what is/has been
suppressed by power and media.
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To encapsulate the genesis of an authorial
postnational identity — beyond postcolonial linguacultural conceptualizations, we have to prize the
Anglophone author's ideological position vis-à-vis power
and its multimodal practices. This position politicizes
writing not to the empire but to the world and undermines
neo-nationalist majoritarianism and neo-fascist
developments, we can ﬁnd in Arundhati Roy's case. From
Hernàndez i Martí's perspective on deterritorialized glocal
transactions, this postnationality is culturally and
politically conditioned by a ﬂuidity that can be exempliﬁed
by the American born British-Libyan writer Hisham
Matar's ﬁction politics. His roving and ﬂuid attachments to
places like Libya, Nairobi, Cairo, Rome, London, Paris,
and Manhattan lead him back to his ancestral place, Libya,
even though in answer to the question “Where are you
from?”, he “unfazed and free of the usual agitation, would
casually reply, “New York” (Matar 5). A ﬂuidity of identity
is recorded, in a more paradoxical vibe, in Rabih
Alameddine's 2001 novel I, the Divine, where Sarah, born
to a Lebanese father and an American mother, ponders her
puzzling identity: “Whenever she is in Beirut, home is
New York. Whenever she is in New York, home is Beirut.
Home is never where she is, but where she is not” (99). The
Iranian-American writer and professor of English
literature Azar Naﬁsi - now an exile in the USA - wrote
Reading Lolita in Tehran: A Memoir in Books (2003) to
recount her personal observations of the post-revolution
totalitarian theocracy of Iran. In the Epilogue, she
declares: “I left Iran, but Iran did not leave me” (Naﬁsi
341). Clearly Niﬁsi, who seems to think Western literature
to be “redemptive and productive of the kinds of
intellectual and physical freedoms denied to Iranian
women” (Blumenthal 253), contravenes the collective
politico-cultural aspirations of her nationality in the
common fashion of most diasporic authors who, in
Blumenthal's words, “traverse national boundaries, but
also ideological boundaries” while “[t]heir texts uncover
new ideological homelands, or intellectual and oral
regions in which they locate evolving political,
theological, and social beliefs” (Blumenthal 252). These
symmetrical yet ideologically distinct viable instances of
looking back at native countries from a critical
perspective, as also corroborated by Janice Ho's research,
is shared by a great number of Anglophonic ﬁction authors
of/from the East in one way or another.
3.
East-West Discourse Leverage through
Postnational Stance: Orientalism in Recession
Referring to Rosendahl Thomsen's analysis of
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how the locally and globally oriented Anglophone writers
get canonized in the ever expanding contours of world
literature, we can logically assert that postnational
authorial stance has come to substantially dilute
Orientalism as the world understands it from Said's
groundbreaking discovery as “a cultural and a political
fact” (Orientalism 13) which resurfaces in the sphere of
global politico-cultural transactions (Klein; Sa'di;
Metres). Again if we take 9/11, which marks the big bang
of “a new history” for humanity (Redﬁeld 17), as an
epicenter of new literary developments according to R.B.,
the East with Muslims in particular has been under a
grueling test to speak out its equal measure of empathy and
cooperation in facing the realities that the West with the US
authors and media personalities in particular have
addressed in their own fashions. Däwes's estimation — in
her 2011 book Ground Zero Fiction — of 231 novels in
print from around the world 162 coming from U.S.American novelists (6) testiﬁes to the urgency of Eastern
author's participation in what Franklin calls “a distinct
genre, despite their diversity”. Surprisingly it has also
paved the way for the proliferation of Anglophone Arab
Literature exercising unprecedented narrative courage
(Maleh 1; Hout 11; Gana 2).
The 2019 Booker-shortlisted British-Turkish
novelist Elif Shafak, now in self-imposed exile for fear of
arrest and prosecution and author of seventeen books
including eleven novels, claims to have felt this urgency
quite early in life as she avows in her speech on Ted that
through writing ﬁction has she has been able to trespass
cultural walls (“The politics of ﬁction”) that echoes Maya
Angelou's acknowledged aim of writing “to get a message
across.” Shafak believes in the potential of storytelling as
an anathema to the racial and xenophobic barriers to
dialogue and understanding that eliminate the notion of
“The Other” (“A Conversation with Elif Shafak”).
Referring to the dangers of revealing what has so far been
suppressed with questions of ethics, Shafak, in an
interview with Adams, declares her conﬁdence in writing:
“There is a thin line between fact and ﬁction for us.” As her
opinions indicate, Shafak tends to eliminate the longcherished distinction between the roles of history, media
and literature in shaping human consciousness about
reality. Earlier in the same year, in the interview with Vikas
S. Shah, she terms her choice of writing as “an existential
need” (“A Conversation with Elif Shafak”). Born in
France and raised in Turkey, she chose her postnational
identity over a sense of belonging to her motherland and
vowed to partake in the “battleﬁeld” of culture which, she
thinks, should have been “the strongest bridge humanity
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has built to connect with each other across all borders”
(ibid).
This “battleﬁeld” of culture has much to do with
today's geopolitics — both in its critical form
encompassing history and in its popular mode comprising
ahistorical representation of ongoing ideological rows,
diplomatic or military conﬂicts and glocal crises. For
geopolitical participation to fructify, the East cannot help
cultural representation in world literature because “an
eﬀective role and presence in the world today needs to be
presented in the context of world literature,” says Franke
(113) while Gálik regards the postmillennial rise of world
literature as “a humanistic response to the increasingly
intense racial, class, and cultural conﬂicts we witness in
the world today” (158).
In her appreciation of Asian-Anglophone
ﬁction's repudiation of the tag “inscrutable Oriental”
concocted by the West, as in the works of Ezra Pound, T. S.
Eliot, Jack Kerouac, and Gary Snyder, that “persists in
contemporary literary ﬁction”, Hu pins down the
employment of narrative voices to overturn enduring
stereotypes of the Asian personality in the West. The West
as the open-hearted consumer of the East's literary
production is made evident by Ahmad who claims the selfsuﬃciency of Anglophonic Indian (or Indian English)
authors in terms of “a foreign audience” even if there is
literally no Indian reader of their works in English.
Just as Moore ﬁnds the “zeitgeist of the twentyﬁrst century” as “understandably infused with a sense of
urgency” (1), this research points to the urgency of ﬁction
and literary politics of the East, exerting a positivist
outlook on the production of Anglophone ﬁction whose
readership mainly constitutes the West and in doing so, it
precludes accusatory critics like Fitzpatrick who has
ﬁgured out 'New Orientalism' in the ﬁction works of
contemporary Muslim authors or Rachel Blumenthal who
thinks the diasporic Muslim authors, through their texts,
actually search for “an ideological homeland” in the West
by making a “strategic use of the Western literary canon”
(252). With a bit of contradiction, this research refers to the
proponents of postnational intellectuality. “We need to
think ourselves beyond the nation,” declared Appadurai as
he opened his 1993 essay “Patriotism and Its Futures” in
which he mentions “postnational formations" to account
for the increasing number of mobile populations
comprising refugees, transnational intellectuals,
scientists, and so on. Appadurai's view disconnects
diasporic people on the ground that they are no longer
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deﬁned by conventionally held spatial boundary and
territorial sovereignty (Appadurai 411–429). Consistent
with Appadurai's observation, Hassan lists migration,
exile, naturalization, denaturalization, citizenship laws,
and mixed marriages that “make it very diﬃcult in some
cases to determine the nationality of authors or the
parameters of a national canon” (9-10). In this
increasingly globalised world, Schoene ponders in his
book The Cosmopolitan Novel after the fashion of
Benedict Anderson, whether the contemporary novel
“may already have begun to adapt and renew itself by
imagining the world instead of the nation” (12). Morrison
thinks contemporary ﬁction works “locate themselves in
the interstices – the spaces between national cultures,
genders and histories” (7). De Loughry, in his edited work
titled The Global Novel and Capitalism in Crisis,
identiﬁes “a critical transition from postcolonial concerns
and theories to world-systemic ones” with his central
argument that “this shift is due to the urgency and global
scope of contemporary economic and ecological crises
that exceed national or postcolonial paradigms” (11).
An empirical understanding of the East-West
synergies with “spiritual detachment and generosity
necessary for true vision,” as Said suggests in his 1978
critical masterpiece (259), is manifest in this ﬁction's
cosmopolitan perspectives on glocal issues. The
glocalized broader practice of rethinking and
representation in ﬁction is, in Menon's term, a
“postnational politics 'over' the nation” (329) that occurs
across national borders on a counter-hegemonic agenda.
But discoursing across national borders to reach audiences
of other nationalities does not violate national exclusivity,
as postnational and national share an inextricable
coexistence (Nunn 10; Wanning 108).
4.
Towards a Postnational Narratology with
Political Implications:
Mohsin Hamid (2015), the 2007 Booker winner for his
celebrated transnational novel The Reluctant
Fundamentalist, deductively professes the inextricability
of the ﬁctionist's politics: in his 2015 write-up: “Making
up stories is an inherently political act.” Arundhati Roy,
perhaps the most humane exponent of truth in the East now
for her ﬁction and non-ﬁction combined, believes “ﬁction
is uniquely positioned” to challenge fascism because it
“has the capaciousness, the freedom and latitude, to hold
out a universe of inﬁnite complexity.” But she has “broken
a boundary between ﬁction and nonﬁction, collapsing the
ﬁnery of literature with the unmoored rage of protest”,
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says Qureshi in his opinion piece. As Lewis documents,
Roy professes both her ﬁction and nonﬁction are
“political” while the former is “a universe”, the latter
comes forth as “an argument.” In this talk, she
unequivocally underlines the authorial philosophy in
“being political” and being “unpopular” at the expense of
siding with the pro-fascist majority.
Therefore, referring back to the two fronts
mentioned in this paper's Introduction section, if ever a
narratology of contemporary Anglophone ﬁction emerges,
it should focus on how narrativized dissents constitute a
politics of revival against dominant hegemonies, and also
on cosmopolitan imaginings in ﬁction attempt to construct
a world of shared glocal concerns. Firstly, we ﬁnd authors
from countries like India and regions like the Middle
English whose narratives counterpoise post-truth era's
populism exercised by the governments or majoritarian
quarters of their native countries, and, of course, resisting
historical amnesia which, according to Chomsky (2009),
both “undermines moral and intellectual integrity” and
“lays the groundwork for crimes that still lie ahead.” This
activity is channelized along the local-to-global literary
ambassadorship. In deﬁning the place of literature in the
postnational era, Saldaña stresses its capacity to “reﬂect
dialectical tensions between the universal and the
local, the self and the other” as “literature has
recovered much of the freedom that it had been deprived
of by nationalist tendencies in the past” (306).
Contemporary Anglophone ﬁction of this front responds
“symbiotically with social and political movements”
(Bentley 2). And secondly, there are hundreds of
predominantly Anglophone authors as migrants and exiles
whose ﬁction counteracts the Orientalist, xenophobic
Euro-American perceptions about the East that have
intensiﬁed multifariously following the 9/11 and stray
terrorist attacks in several Western countries.
Now referring to the ﬁrst front of Eastern authors, the
postmillennial trend of literary representation has spurred
a good many of them, who more often than not ﬁnd
themselves in disagreement with their populist or
hegemonic or racist governments, to redirect ﬁction
towards an inside-out politics of reconsidering national
conﬁguration. In this new millennium when “nations and
nationalism persevere” against scholars' persistent
declarations of “their demise” (Saw 155), these authors
increasingly engage themselves in the politics of
ﬁctionalizing what has trapped their peoples in the haze of
postpolitical biopolitics in which, says the contemporary
Slovenian philosopher Žižek, “the multiple dismotifs” that
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“merely administer and regulate individual bare life” and
turn people into homo sacer and that, Žižek quoting
Agamben, “in no way opposes the hegemonic dismotifs
but rather zealously executes all their [neo-normal
democratic government's] injunctions controlling “the
intimate details of his or her life” even where he or she is
dubbed “a potential terrorist” (Living in the End Times,
417-418). Žižek's earlier understanding of contemporary
glocal politics makes us convinced of why ﬁction — and
other art forms too — should be taken as a potential
stimulus of consciousness: “Today's predominant mode of
politics is post-political bio-politics” devoid of “old
ideological struggles” and rather focusing on “expert
management and administration” under which “liberal
tolerance towards others, the respect of otherness and
openness towards it, is counterpointed by an obsessive fear
of harassment” (Violence: Six Sideways Reﬂections, 4041). This category's most exponential author of the East
must be Arundhati Roy who is constantly under threats
from both the government and Hindu supremacists
(Dasgupta; Subramanian). Dubbed “the conscience of
India” by Mishra in Time's 2014 list of 100 most inﬂuential
people, Roy asserts her “right to state” her “opinions and
beliefs” (My Seditious Heart, 159). Her imperiled state is
characteristic of Ngũgĩ wa Thiong'o metaphorical
depiction of the author as the holder of the pen” in “every
absolutist state” in perpetual confrontation with “the
holder of the gun” (9-10, Italics original).
Again synchronically, Roy's position is a
reminder of Orwell's 1948 essay “Writers and Leviathan”
in which he argues that in “an age of State control” writers
must fulﬁll the imagination's need to resist “invasion” by
politics that turns out to be a monstrous entity like
Leviathan but in its compromised form (407-8). Her
second novel, The Ministry of Utmost Happiness (2017)
with its kaleidoscope onto Delhi and Kashmir, covers the
past 20 or so years of Indian history, for the world to see
what lies under the veneer of power and development,
comes as a continuation of her subaltern saga, this time out
of her sheer apprehensions of minority populaces in India.
The Indo-Australian Aravind Adiga's Booker nominated
debut novel, The White Tiger (2008) validates Roy's
tension as “its unﬂattering portrait of India as a society
racked by corruption and servitude has caused a storm in
his homeland” (Jeﬀries) where people “lambasted it as a
Western conspiracy.” In interview with Lee Thomas,
Adiga resents that his acerbic inside-out representation of
social discrimination and exploitation has rendered him “a
complete misﬁt” in India. But Adiga was preceded by
Hamid whom the canonized Indian English novelist Anita
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Desai (2000) identiﬁes, while reviewing his debut Moth
Smoke, as the harbinger of a new era (zamana) of
representational prose ﬁction for his unprecedented
insight into exotic human experience. In the same trend we
have the young Bangladeshi novelist Shazia Omar's debut
Like a Diamond in the Sky (2009) that brings out the
sentiment of a common Bangladeshi about corruption and
deception by politicians from the moralist drug-addict
Deen's perspective. Omar's phenomenological
experimentation with fact-in-ﬁction originates from her a
noble mission to optimistically dramatize addictions,
mental illness, depression — all those taboo topics in the
context of Bangladesh — so that “young people currently
hooked on drugs will read this book and realize how
dangerous their so-called-party scene is for their health
and well-being” (Omar).
These authors and many others in their line of
belief have resorted to Anglophone ﬁction for the
representation of hitherto suppressed local issues to the
global audience for arbitration. Their postnationalistic
Anglophony takes on the condition of the lover who, even
after being abandoned by the loved one, wields a sway
over his/her soul through a representational symbol. The
process works somewhat like the symbolic implications in
the tattoos that the anti-conventionalist Zeliha, in Elif
Shafak's 2007 novel The Bastard of Istanbul, etches in her
parlor: “To strengthen vis-à-vis your antagonist you had
to accept, welcome, and then transform it” — the whole
process eventually empowering the abandoned lover. (73)
Postnationality reverses power relationships as
the Anglophone author is entitled to discourse production
and representation while hegemonic government is bent
upon “manufacturing consent”, to borrow Herman and
Chomsky's 1988 groundbreaking title. Here the Indian
novelist Roy's conceited declaration: “I don't want to
become an interpreter of the east to the west” does not
work its way well into the existing global literary reality
involving the East. After all, the ﬁction works of the ﬁrst
stream function as a critic of power of which John Marx
makes a comparative analysis: “many turn-of-thetwentieth-century novels critiqued imperial rule” and
“many more recent novels critique neoliberal authority”
(1). In his view, the former took “an administrative turn” to
“forecast a world after European imperialism by
identifying problems with empire's administrative
strategies and by laying the conceptual foundation
necessary to generate new schemes” while the latter, i.e.,
contemporary novels, “have inherited that legacy and
continue to criticize existing policies in order to formulate
119

Islam : Postnational Literary Politics of Contemporary Anglophone Fiction
of/from the East

best practices on a global scale” (ibid).
As for the second front of literary politics which
is more expansive and dynamic now, Amitav Ghosh's
latest novel Gun Island comes to the fore with its
transnational connectivity of overshadowing myth,
nagging climate concerns and Europe's politicized refugee
crises. In an interview with Ghoshal, Ghosh admits that
this novel “arose out of a sense of urgency” and that it
directs the reader to “the world that we live in now.” A
deﬁnition of this world comes from the novel's highspirited character Giacinta Schiavon, a world-renowned
scholar and historian from Venice: “[T]he world of today
presents all the symptoms of demonic possession," (Gun
Island, 216) she tells Dinanath Dutta, the focalizing
narrator, towards the end of the book. A sequel to his 2004
novel, The Hungry Tide, Gun Island takes Ghosh beyond
national ties for the exploration of how myths interweaves
itself miraculously into the threads of life across
continents, cultures, and even across centuries until it
converges on the Blue Boat of multinational refugees that
has something to say “to the world's conscience” (GI, 199)
for “an awakening happening around the world” at a
moment “when everything changes …” (GI, 284). The
refugee boat “has become a symbol of everything that's
going wrong with the world – inequality, climate change,
capitalism, corruption, the arms-trade, the oil industry”
(GI, 199) in Palash's view while the ﬁrst-person narrator of
the novel, Dinanath Datta aka Dinu recounts that the boat
“represented the overturning of a centuries-old project that
had been essential to the shaping of Europe” (GI, 279). It is
not surprising that Marx urges critics to “interpret Englishlanguage ﬁction from around the globe as a resource for
understanding what it takes to administer global aﬀairs”
(10). Earlier, Hosseini's humanistic representation of
today's hotly debated dislocation, migration and refugee
crisis through his oeuvre corroborates the force of ﬁction
works that instill the plights of stereotypes into the
cognizance of Euro-American hosts and adversaries when
the world really needs to know about refugee experience.
Appointed a UNHCR Goodwill Ambassador in 2006,
Hosseini has universalized all his personal experience, in
minute details, of escaping the valley of torture and death
to a world of light and hope, that is, the USA – the country
that entitles him to vouch for millions of his likes seeking
asylum in the West. Closely following his footprints are
the Pulitzer winning Vietnamese-American novelist Viet
Thanh Nguyen (The Sympathizer and The Refugees), the
Afghan-born American journo-novelist Atia Abawi (A
Land Of Permanent Goodbyes), Arab-born Canadian
Sharon Bala (The Boat People), the Sudanese-Scott
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novelist Leila Aboulela (Minaret), Iranian-American Dina
Nayeri (The Ungrateful Refugee). And more recently, of
course, Aravind Adiga's novel Amnesty (2020) joins the
wider canvass of migration and refugee crises depicted by
the ﬁction works of Khalid Hosseini's oeuvre and Mohsin
Hamid's timely Exit West (2017). The production and
reception of all these Anglophone ﬁction works over the
two decades or more are amenable to the ﬂuid postnational
positionality of the authors of/from the East.
5.

Conclusion

The optimism that we should acknowledge for
the postmillennial proliferation of Anglophone ﬁction by
authors of/from the East springs from the sway literature
can have over people — a reference can be made to the
dynamics of literary in USA-USSR bipolar politics
spanning the late 1930s through the 1940s to the end of the
Cold War, as White documents in his 2019 compendious
history book. The urgency of representation/selfrepresentation by the East being no less intense today,
Anglophone authors of/from this region have formulated a
literary politics with a postnational stance that not only
obviates cultural imperialism's mission, quoting Said, “to
narrate, or to block other narratives from forming and
emerging” (Culture and Imperialism, xiii) but also
addresses glocal issues – both of which constitute an
exceptional enterprise worthy of acclamation in the
sphere of world literature that is “poised between the local
and the global, the cosmopolitan ideal of universality and
the national basis of literary and cultural activities”
(Longxi 182). As the East contributes to what Mufti calls
“the transformation of literature into a worldencompassing reality” (x), it has also become an equal
partaker of the revitalization project of world literature at a
time “when an expressed desire for joint humanity appears
all the more urgent because of its fading possibility” (Tsu
161). With political implications in focus, this research
appreciates the new legacy of Anglophone ﬁction which is
“partially directed at an English-speaking readership
located elsewhere” (Gopal 22). This paper also encourages
further research endeavours on the multimodal dynamism
of the East's Anglophone literary politics — probing into
individual or multiple authors and their ﬁction works.
6.

Endnotes
i

In the recent growth of anticipatory analyses
converging on an unprecedented overhauling of domestic
politics and geopolitics (Nye; Ghani), there are fears that
“the pandemic has largely augmented existing trends [of
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government surveillance], leading to “democratic
erosion” and unbound “autocratization” (Greitens 1;
Chang; Huang) because “this new era of surveillance,”
Munro and Cave observe, has already shown its “potential
to permanently shift power from citizens to the state and, in
doing so, entrench global trends towards a more illiberal
world.” Among various implications of this new order is
“the rise of racial discrimination in the two largest
democracies of the world—the United States and India,”
as Kipgen explains it. In this glocalised backdrop,
Bohjalian envisions post-pandemic literature after the
post-9/11 boom of ﬁction works by Western and Eastern
authors, while there is a potential for Anglophone authors
to partake in this new proliferation (Spinney; Ghosh)
ii

See also: Chandra Chari, editor. War, Peace and
Hegemony in a Globalized World The changing balance of
power in the twenty-ﬁrst century, UK and USA:
Routledge, 2008.
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Jeﬀries. The Guardian, 16 Oct. 2008,
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-prize. Accessed 25 Mar. 2019.
[3] Interview by Lee Thomas, Fiction Writers Review, 15
Apr.2009,https://ﬁctionwritersreview.com/interview/inte
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Apr. 2019.
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[5] Alameddine, Rabih. I, the Divine: a novel in ﬁrst
chapters. London and New York: W.W. Norton &
Company, 2001.

iii

The proliferation of post-truth in various twists
of facts and its impact on popular imaginations over
political and economic, and more recently, pandemic
issues are given detailed analyses by many op-ed writers.
See, for example, the writings of Maheshwari 2016, Kelly
2016, Gray 2017, Malik 2017, Anderson and Rainie 2017,
Graham 2019, Starbird 2020, Pennycook and Rand 2020,
and Klintman 2020.
iv

Unfortunately yet surprisingly Roy's so far
politically unheeded concern about pogroms against
Muslim minority has materialized to global attention on
the occasion of President Donald Trump's visit to Delhi. In
her opinion piece “What Happened in Delhi Was a
Pogrom,” Kamdar writes: “In all these cases, mobs
targeting a single religious group were allowed to run riot,
unchecked by police. This is the deﬁnition of a program.”
v
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of Truth and Misinformation Online”, Pew Research
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Princeton University Press, 2004.

See: Agamben, Giorgio. (1998). Homo Sacer: Sovereign
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Stanford: Stanford University Press. Print.

[10] Baumbach, Sibylle and Birgit Neumann, editors.
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1. Introduction
1.1. Statement of Topic Area and General Goal
English is an invincibly massive linguistic force
(Demont-Heinrich, 2005) with pervasive social and
cultural impacts (Phillipson, 1998, 2004) on the EFL
learning environment in the era of science and technology,
globalization, modernization, internationalization, and
transnationalisation (Tsuda, 1994). It is one of the most
important skills in the employment market and higher
statuses in society (Abu-humos, 2016; Durga, 2018;
Hamid, 2016) and in the scopes for higher education
(Alam, 2018). It takes place in diﬀerent contexts across the
globe. These contexts are constituted of some inseparable
components like individual identity and learners' gender,
race and religion, population mobility, family bonds,
societal norms, cultural practices, political issues,
technological promotion, and economic statuses. All these
components are of the insatiable demand for English as a
means for individual and national advancement. However,
English as a foreign language confronts many diﬃculties
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where it is not a native or ﬁrst or second language. In some
cases, the introduction of English language in the
linguistic and sociocultural contexts creates tension
because the (native) language or L1 is a product of social
and cultural constructs that tend to inﬂuence the practices
and appearance of English (Murray, 2020). But there has
been limited research on the social conditions of the
acquisition of legitimate competence in English language
(Hamid, 2016).
Language and culture are not distinct but
acquired together, promoting each other's growth
(Mitchell & Myles, 2004) and onewithout the other makes
less sense. The language also concurrently reﬂects the
culture and is inﬂuenced and formed by it. Kern (2000)
argues that sociocultural discussion is very important in
understanding how languages work whereas foreign
language learning is inﬂuenced by various external and
internal factors. Ellis (1994) identiﬁes three principal
components in target language learning- social
factors/settings, language processing mechanisms, and
individual learner factors. Here EFL is the Ellis's target
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language. Ellis argues that social factors and settings serve
as the major determinants of the input that learners receive.
Again, during the language learning process, cultural
factors can be found as major concerns, seriously
hindering the successful learning process that is
commonly referred to as cultural barriers (Hossain, 2016).
Since society and culture are two vital parts of human life,
and an individual is born in a particular society with its
cultural ideology and components, it is a common
experience that eﬀective language learning is particularly
diﬃcult because of cultural issues. Moreover, acquisition,
hearing, and interpretation of a foreign language in a
distinct context are really a big challenge. Again, cultural,
and environmental disparities and diﬀerences oﬀer foreign
language learners a kind of social -psychological gap and
an undeniable diﬃculty (Amin, 2015). This diﬃculty
arises from various sectors such as social and cultural
contexts, learners' psychological statuses, and teachers'
cultural attitudes towards EFL teaching regardless of the
curriculum, text materials, and medium of instruction in
the rural and urban regions.
Again, English's global spread, along with the
demands of learning English, has prompted nation-states
to incorporate English into the early years of education and
empower their people with English skills to compete for
personal and national growth within a global economy
(Hamid & Honan 2012). Bangladesh as an EFL country,
though some researchers have argued that English is the
second language there (Begum, 2015), also experiences
the same scenario as its government has a decree for
compulsory primary education for all eligible children
who at an early age rush to primary schools to be educated
as well as to be future contributors to the country.
However, English remains a source of
disappointment, anxiety, and low self-esteem for many
primary school students in the perspective of Bangladesh
since they fail to acquire necessary competency in English
on the one hand. On the other hand, it is the source of social
injustice and inequality as Tollefson (2000) observed in
the Philippines. Bhatt (2005) considered it as the cause of
social-linguistic apartheid or legalized discrimination in
India, and Hamid (2016) found sociocultural factors create
signiﬁcant diﬀerences and social division in Bangladesh.
While planning language-in-education in
Bangladesh, policymakers along with other stakeholders
are more concerned about economic issues (Hamid, 2016)
and collective interest; but they remain oblivious of
sociocultural factors that may have a tremendous eﬀect on
the English language learning. According to a USAID
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report on Bangladesh's primary education published on
their website (https://www.usaid.gov/) updated on 30
November 2020, Bangladesh achieved near-universal net
primary enrolment with over 18 million primary school
students. Over 98% of primary-school-age children have
been enrolled in school. The enrolled number of students,
one of the biggest in the world, compulsorily learn English
from the very ﬁrst grade and continue at all levels and the
students follow the national curriculum and the same
syllabuses until grade 12 (Hamid & Honan, 2012) with
some exceptions, i.e., religion-based institutions. The
students enter the primary schools with diversiﬁed
backgrounds like (i) rural; (ii) urban; (iii) rich; (iv) poor;
(v) educated parents; (vi) illiterate parents; (vii) parents'
interest to educate their children; (viii) parents' interest not
to educate their children; (ix) parents' from diﬀerent
professions; (x) diﬀerent religions; (xi) diﬀerent
languages; (xii) diﬀerent cultures and practices; (xiii)
diﬀerent community; (xiv) diﬀerent societal practices;
(xv) opportunity for home-study; (xvi) opportunity for
private tutoring; and so on. All these characteristics bear
the sociocultural identity of a child-student who enters
school every day. Hamid & Honan (2012) have observed a
relation between students' backgrounds and their English
learning potentials. In fact, the state cannot sidestep its
commitment toward English though state dedication to
English seems unfair and troublesome (Hamid & Honan,
2012).
Most of the people in Bangladesh use Bangla in
almost every domain of their lives. Before 1971, the
citizens of East Pakistan, especially the Bengalis, had to
use Urdu alongside English for administrative work and
inter-state correspondence. Urdu was taught as a Class-3
subject. Many not ﬂuent in Urdu relied on English to
interact with their West Pakistan counterparts. Undivided
Pakistan was a multilingual nation using Urdu, Bangla,
Hindi, and Sindhi in respective states. Compared with
India, another multilingual nation, English was for
correspondence in such a multilingual setting, and English
enjoyed second-language status. Bangla solely became the
state language after the Liberation War in 1971. Bangla
replaced English in all government correspondence,
except communication in diplomatic missions and
between countries. Even, the Constitution has ignored any
legacy of English in the country (Rahman et al, 2019) and
Bangla became the only medium of instruction at all levels
of education. Attempts were made to translate English
books into Bangla to fulﬁl the needs of various disciplines.
Bangla is now widely used in all large domains of national
life. Yet many people concerned about the downgrading
educational quality have raised voice for English's
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necessity as they compare the students' education level
with their English abilities and ﬁnally ﬁnd the students
relatively less competent in English (Chowdhury, 2018).
Subsequently, policymakers have decided to adopt
English as a compulsory course from the primary stage.
Since the birth of Bangladesh in 1971 based on
Bengali nationalism, policymakers have made remarkable
concessions for English by compromising with Bangla.
Considering English education policy and practice,
Chowdhury & Kabir (2014) identiﬁed language wars
between Bangla and English in the post-liberation war era.
The ﬁrst Bangladesh Education Commission in 1974
emphasized the overall necessity of the English language
at all levels including primary education. English Teaching
Taskforce Commission in 1976 progressed a bit and
signalled to teach English in class three subject to the
availability of English teachers. Bangladesh National
Education Commission in 1988 recommended starting
English education in class three. English teaching and
learning received an impetus in the National Education
Policy (NEP) 2000 as kindergartens could adopt EMI
(English as a medium of instruction) with translated copies
of the national curriculum and text materials, and
government primary schools were recommended to
introduce English as an extra course in class one and class
two, as a compulsory course from class three. National
Education Commission (NEC) in 2003 reemphasized
English learning at the primary level and set it as an
objective of primary education. The objective was to
introduce primary students to English as a foreign
language. The NEC also recommended foreign training of
PTI(Primary Teachers' Institute) trainers. The NEP in 2010
realized the importance of English for building a
knowledge-based society and stressed two output skillswriting and speaking from the very beginning of primary
education.
English is the most signiﬁcant linguistic
repository for the privileged Bangladeshi elites and the
most important foreign language course from primary to
higher secondary education in Bangladesh's national
education system. But students cannot use it comfortably
before and after they enter for higher education. Students'
inability to competently use English has previously been
investigated in quite a good number of studies leaving the
sociocultural issues to be more precisely researched,
especially regarding primary level of education. In the
circumstances, this study attempts to explore whether the
sociocultural contexts inﬂuence primary students' learning
of the English language.
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1.2. Theoretical Framework
Individual as an isolated language learner has
historically been given more importance than the social
elements. Early studies were ﬂuctuating between the
individual learner and the learning rules by neglecting the
relationship between learners and the world around them
(Rampton, 1987). Recently, the tendency to acknowledge
the social and cultural aspects of language education has
considerably been growing. Most notably, research
scholars have started concentrating on the expansion and
explanation of Vygotsky's (Vygotsky, 1978), sociocultural
theory (SCT) that highlights the interdependence of the
individual learners, social community, and interactions for
knowledge construction. SCT in EFL pedagogy considers
learners' social and cultural contexts as the most essential
components. This implies that EFL or ESL learning is
mediated by social activity. Not only does social activity
inﬂuence human cognition but it is the process of forming
human cognition (Lantolf & Johnson, 2007).
In this study, the authors have considered keyconcepts of SCT to explain the impact of sociocultural
contexts on EFL learning in Bangladeshi primary
education. Because SCT's mediation connects individual
learners and the social atmosphere and allows the learner
to integrate social components in language learning.
Again, an individual learns much more by collective
interactions in a group than working in isolation. In the
study, students experience interconnectedness between
their social being outside the English language classroom
and students being within the classroom. A student
interacts within himself as well as collaborates with others.
First, the learner relies on activity with grammatical rules,
and then s/he goes for collaborative and dialogic
interactions within the learning beings and surroundings to
accomplish learning.
1.3. Literature Review
EFL/ESL learning is inﬂuenced by various
personal and social factors and in some cases, personal
issues are socially constructed. In this connection, though
learners' motivation is an individual factor, often it is
socially and collectively constructed. Motivation is the
reason underlying behaviour (Guay et al., 2010). Elliot and
Covington (2001) opine that motivation gives reasons for
people's actions, desires, and needs. According to Paul &
Kauchak (2005, p. 349) “Motivation is a force that
energizes, sustains, and directs behaviour toward a goal”.
Some researchers claim that goals and objectives are a part
of the motivation. Broussard and Garrison (2004) deﬁne
motivation as the attribute that moves us to do or not to do
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something. Alizadeh (2016) identiﬁes three key
motivational factors in learning a second /foreign
language. They are (i) positive attitude towards the L2
community (ii) the enjoyment of learning, and (iii)
external pressures. Therefore, such key factors play a
signiﬁcant role in language learning as such issues are
related to the sociocultural contexts of learners. If a learner
is positively motivated by his surroundings, he can learn a
target language better.
Students' passivity and silence in the non-native
English teaching classes are a kind of hindrance in the
teaching-learning activities. It is really challenging when a
language teacher ﬁnds that majority of the students are not
willing to express their ideas in class. Such silence may
have various reasons. Abebe & Deneke (2015) ﬁnd that
students' silence occurred because they were shy, not
conﬁdent, and were afraid of making mistakes. Silence
may have other reasons. Wang (2011) notes that Chinese
students in EFL classrooms kept quiet because there were
cultural diﬀerences. Accordingly, Yates & Trang (2012)
also notice that Vietnamese students' silence happened in
classrooms because of cultural inﬂuences besides
language proﬁciency. King (2011) ﬁnds that in addition to
cultural reasons, Japanese students were silent because
they were not interested in the discussion. In another study,
Li & Jia (2006) ﬁnd that although East Asian students are
identiﬁed as quiet in class because of cultural issues, when
they are comfortable about the topic and with the context,
they could be active participants. Such studies indicate that
sociocultural issues of learners play a signiﬁcant role in
students keeping silent in the language classroom. Silence
in the classroom makes the learning atmosphere passive
and unproductive for both teaching and learning.
Interaction between teachers and students in
English class is essential for the learning process. Scarino
& Liddicoat (2009) argue that interaction is fundamentally
a social process of meaning-making and interpreting, and
the educational value of interaction grows out of
developing and elaborating interaction as a social process.
They further elaborate the fact that social interaction (in
the classroom) involves participants in diﬀerent situations,
in which, for instance, the teacher communicates with
students, students interact with teachers, and with more
students. In this respect, teacher talk has usually been
established as one of the most essential activities inside a
language classroom. Here, it is important to note that many
researchers have criticized excessive Teacher Talk Time
(TTT) in the classroom. At the same time, active use of the
target language (L2) by the learners is considered an
integral part of the language acquisition process (Nunan,
1999). An eﬀective learner-centered language classroom
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should provide an environment in which students can
contribute to learning activities and maximize their use of
the language (Van Lier, 2001). Harmer (2001) highlights
the importance of students' talking claiming that “getting
students to speak – to use the language they are learning –
is a vital part of a teacher's job” (p.4). He adds that students
indeed need a practice of the target language, not the
teachers. EFL/ESL Teachers should make sure that TTT is
not overly used, leaving enough room for Student Talk
Time (STT) to take place. Language teaching is also
hampered because of not using the target language in the
classroom. The observational study of Haider &
Chowdhury (2012) reveals teachers' tendency of slipping
into Bangla immediately after starting a sentence in
English. In another study by Hamid and Honan (2012)
about classroom discourse and interaction, teachers were
found using both Bangla and English while teaching
English. In some cases, teachers start teaching in English
but switch to Bangla after a while. The study also marks
that teacher-dominated pedagogy included such activities
as teachers read from the textbook and explain something
in Bangla (L1) and English (L2).
ESL/ EFL learning should not be conﬁned only to
the language classroom. Nowadays learners get various
opportunities to practice it with the help of satellite TV, the
Internet, and smartphones outside the classroom. The
study of Grau (2009) aims to investigate and compare how
German high school students use English outside and then
inthe classroom. The result shows that German students
use much English during their free time. And they do so by
using TV, listening to music, playing computer games, and
surﬁng the internet. The study of Ranta (2010) exposed
that 80% of the Finnish students at upper secondary
schools use English in and out of the classroom and most of
the time they use English to communicate with other nonnative speakers. Hyland's (2004) study reveals that the
most likely reason why EFL learners do not use English for
speaking is that they are afraid of making mistakes while
speaking and using the language incorrectly. Barker
(2004) also agrees that for many students speaking outside
the classroom may be a problem. In this respect, his
suggestion is to give students speaking homework
assignments, which will make them communicate with
each other. In a large-scale experiment, Robb & Kano
(2013) ﬁnd that in second language learning outcomes
there is a huge diﬀerence between those students who do
extensive reading outside the classroom and those who do
not. A similar implication of positive outcome has been
found in Guo's (2011) study: involving students in real-life
activities outside the classroom expands students'
learning.
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1.4. Problem Statement
From the above-reviewed literature, it is seen that
the studies focused on learners' motivation, silence in the
classroom, excessive teacher talking and less student
talking time, using L1 in the classroom, and not using
target language outside the classroom, etc. However, the
studies were not conducted in integrated ways, focusing
on the wide-ranging areas. So, there remains a great deal of
scope for the researcher to understand the actual eﬀect of
sociocultural issues involved in the foreign language
(English) learning in the Bangladeshi context. Therefore,
it is evident that relatively few studies in Bangladesh have
so far focused on this aspect. Due to such limitations of
previous studies, the current study initiates to investigate
the sociocultural impact on EFLlearning.
1.5. Research Questions
i. Is there any impact of sociocultural contexts on
English language classrooms at primary level?
ii. Is there any quantitative impact of
sociocultural contexts on learning English at primary
level?
1.6. Research Hypothesis
H.1.: Sociocultural contexts have an impact on
English language classrooms at primary level.
H.2.: There are quantitative impacts of
sociocultural contexts onlearning English at primary level.
2.

Research Methodology

The study was conducted during the period from
January 2019 to March 2019 visiting six Government
primary schools. Of these schools, three are situated in the
Chittagong city corporation area, and the other three are in
rural areas outside the city corporation. During the visits, a
total of six classroom teachings were observed and one
researcher wrote remarks in the observation against each
list of observation. After classroom observation, the
survey questionnaires were distributed to the respondents
and one researcher retranslated and explained the
questions in Bangla to them so that they could understand
the questions and answer properly
2.1. Sample participants and Sampling method
The sample participants in this research come
VOL-1

ISSUE-1

DEC-2020

Rashid et al.: The Impact of Sociocultural Contexts on English Language
Learning: A Study of Primary Level Education in Bangladesh

from various social and cultural backgrounds. There are a
total of 120 students, randomly selected from class V
(level V). Among the participants, there are boys and girls;
however, the gender issue is not taken into consideration.
The average age of the participants were 12 years.
2.2. Classroom Observation
The classroom observation has been undertaken
as part of the qualitative method to get the answer to
research question one, through non-participatory, semistructured (Appendix-7.1), and direct observation with the
physical presence of one of the researchers so that actual
data can be collected. Total six classroom teachings have
been observed from each of the six schools regarding
teaching and learning contexts, student and teacher's use of
target languages, students' communication, and
participation in classroom activities, etc.
2.3. Student Questionnaire
To ﬁnd out the answer to research question no. 2,
a structured questionnaire is served to 120 randomly
selected students from six schools. In the written
questionnaire, there are a few demographic and some
factual questions related to the topic. Demographic
questions have been included to check the background of
the respondents and factual questions are asked to know
about their motivation for learning English, attitude
toward the target language, the ratio of English use, and L1
(Bengali) used by teachers in the EFL classroom, students'
perceptions, and attitude regarding the use of English in
the classroom and outside the classroom, etc. (Appendix
7.2).
2.4. Gap Analysis Method
To dive into the insights of the impact of
sociocultural contexts on learning English at primary level
in Bangladesh, quantitative reﬂections of the study are also
required. To serve the purposes, the gap analysis method
has been adopted by using SPSS (Statistical Package for
the Social Sciences) to ﬁnd the gaps or diﬀerences between
the expectations and perceptions of the concerned
respondents in the Likert scales of 1 to 5 so that
quantitative impact either in the form of positivity or
severity can explicitly be exhibited. The use of the said
method is also qualitatively justiﬁed because this helps in
addressing the positive and/or negative impact of
sociocultural context on learning English at primary level
in Bangladesh which may enable in making the necessary
course of actions and decisions for the improvement of the
same.
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Analysis
3.1. Classroom Observation to Assess Qualitative Impact

Table 1: Classroom Observations
No.

Features/
behaviours

Characteristics/

Observational Findings in
City Corporation Area

Observational Findings in
Rural Schools

1

Classroom settings
Classroom conﬁguration

a. School building is in a noisy
area of the city where vehicle
horns and other noises are heard
sometimes.

a. Located in isolated areas of villages
where no noises come from outside of
the school.
b. On average 35-45 students found

b. On average 45-50 students
found present out of 60 to 70
students.
c. No modern equipment –
Projector, Audio video system
exist.
d. Two-seat benches and a
whiteboard are available.

present out of 60 to 70 students.
c. No modern equipment –Projector,
Audio video system found.
d.
Three/four-seat
benches
and
blackboards are available.

in

a. Students are found enthusiastic
and motivated

b. Students are found less motivated

participation and

a.20-30% of students actively
took part in classroom activities –
discussion, the reply to questions,
etc.

a. only 10-20% of students actively took
part in classroom activities – discussion,
the reply to the questions, etc.

&

2

Students'
enthusiasm
learning English

3

Students'
activities

4

Teachers' role

a. Teachers gave feedback on the
homework of a few students.
b. Followed the textbook chapter
and
sometimes
he
uses
whiteboard and marker to write a
few words.
c. Teachers read and explains the
text and instructs the students
regarding their classwork.

a. Teachers only askes the students
whether they have done their homework.
b. Teachers use the blackboards and
write the meanings of words in Bangla.
c. Teachers read from the text and
retranslates it in Bangla.

5

The rate of using the target
language by the students

a. The rate of using the target
language is 20-25%.

a. The rate of using the target language is
10-15%.

6

The rate of using the target
language by the teachers

a. The rate of using the target
language is 40-50%.

a. The rate of using the target language is
35-40%.

3.2. Gap Analysis to Assess Quantitative Impact
Mean scores for the impact of the sociocultural contexts on learning English language at primary level
education in Bangladesh
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Table 2 Gap Analysis
S/L
Items
No.
1 Students want to learn English as it is a compulsory subject
2 Students learn English as it will help them to go abroad for
higher incomes or better jobs
3 Students learn English as they are self-motivated
4 Most of the students remain active in classes
5 Teachers and peer group encourage students to be active in class
6

Syllabus and classroom activities compel students to be involved

7

Students feel encouraged to take part in interaction in the
language classroom

8
9
10
11
12
13
14
15
16
17
18

4.

In class the teacher includes various activities for students‟
interaction
The classroom is not a place for teachers‟ one-way
communication only
Teacher talking time rate is about 20- 39% in the classroom
Teacher talking time rate is about 40- 59% in the classroom
Teacher talking time is 60 – 79% in the classroom
Teachers use English in the classroom teaching most of the time
Students use English in the classroom interaction most of the
time
In some cases, teachers use mixed language (L1 and English
together)
Students generally use English outside the classroom
Other people generally use English in regular interaction
When learners use English outside the classroom people
cooperate

Findings of the Study
4.1. Findings of the Observational Study

For the beneﬁt of the analysis of classroom
observation, a comparative study has been conducted
between the city and rural schools. The results exhibit
(Table 1) that the diﬀerence lies in the disturbance by
outside noise and the number of participations in the
classroom when it comes to classroom settings &
conﬁguration. However, in terms of enthusiasm, students'
participation and activities, and using the target language,
urban students are comparatively ahead of rural students.
It is worth mentioning here that the learners with a strong
desire to learn a language can obtain a high level of
competence in the target language which is similar to the
ﬁndings of Al-Hazemi (2000). Accordingly, Harmer's
(2001) opinion seems to be applicable as students'
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Perceptions Expectations
(P)
(E)
Mean
Mean
3.1525
3.9068

Quality Gap
Q=P-E
-0.7543

3.0678
2.1271
2.0678

3.9407
4.839
4.8898

-0.8729
-2.7119
-2.822

3.1017

4.9322

-1.8305

2.1695

4.8305

-2.661

3.178

4.8051

-1.6271

3.0847
2.1356

4.7797
4.6186

-1.695
-2.483

2.1271
2.0424
1.2288
3.0593
3.1271

4.6525
4.1695
3.2458
4.8559
4.8305

-2.5254
-2.1271
-2.017
-1.7966
-1.7034

2.3305

3.1695

-0.839

1.1441
1.9407
3.0763

4.0593
4.0932
4.822

-2.9152
-2.1525
-1.7457

increased volume of conversation facilitates language
learning. In terms of teachers' role and rate of using the
target language, there is a signiﬁcant diﬀerence. In both
cases, it is observed that teachers' role needs to be more
participatory and facilitating. Likewise, the ﬁndings of the
study of Ahmed (2015) seems to be quite relevant as a
teacher or instructor has a very big role to play in language
teaching.
4.2. Findings of the Gap Analysis
To examine whether there is any impact of
sociocultural contexts onlearning English at primary level
in Bangladesh the mean scores of the perceptions and
expectations of the sample have separately been exhibited
in the ﬁrst and second columns of Table 2. In the third
column for each statement, the mean scores of
Expectations (E) were deducted from the mean scores of
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Perception (P) using the formula Q =P– E. Thus, the third
column provides a summary of results for the impact of
sociocultural context on learning English, to compare if
there (is any) gap (P–E) in negative value to check
whether the negative value refers to perceptions of the
respondents falling short against their initial expectations,
and the presence of some gaps or not. The expectancy and
perception objects are measured by a ﬁve (5) point Likert
scale: 1 = strongly disagree, to 5=strongly agree, along
with 3 mid-point/neutral opinions on that scale. Here, if the
mean score is found greater than 3, then it is marked as a
tendency to agree with a particular statement for
respondents, whereas having a mean score of less than 3
direct disagreements.
4.2.1 Expectations (E):
All the 18Expectations (E) values or statements
(1 to 18) among the respondents from the above (Table
2)were higher or greater than mean scores of 3 from 3.1695
to4.9322. This impliesthat the respondents have higher
expectations in relation to each of the 18 statements.
4.2.2 Perceptions (P):
Out of 18perceptions (P) values or statements (1
to 18) in the above table, the respondents have mixed
perceptions. For example, we have i) higher or greater
perceptions than mean scores of 3 from 3.0593 to 3.178 for
8 statements, ii) higher or greater perceptions than mean
scores of 2 and less than 3 from 2.0424 to 2.3305 for 7
statements and iii) higher or greater perceptions than mean
scores of 1 and less than 2 from 1.1441 to1.9407 for 2
statements.
4.2.3 Gaps (P-E):
The gaps in the impact of sociocultural context on
learning English at the primary level are demonstrated in
the third column of the above,Table 2. All the 18
statements have a negative value(s), which indicate
respondents' perceptions are falling short of their
expectations. That means there is a gap.
5.

Conclusion and Implications

In light of the above analysis of the study, it is
observed that there is a qualitative impact of the local
contexts and settings on the classroom tools and
conﬁguration, learners' motivation and participation in
interactive activities, use of target language, etc., and the
quantitative impact of the expectations are higher than
those of students' perceptions regarding the motivation of
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learning the target language, remaining silent in the
classroom, and amount of classroom interaction between
teachers and students and using target language i.e.
English outside the classroom, etc. Though some
consistency is found in the case of students' expectations, it
is highly variable because of mixed reactions, which
ultimately brought about an alarming gap, and seems to be
detrimental for the positive inﬂuence of the sociocultural
contexts on learning English at primary level education in
Bangladesh. Thus, the ﬁndings of both qualitative and
quantitative analysis of the current study accept both
hypothesizes - H.1.: Sociocultural contexts have an impact
on English language classrooms at primary level and H.2.:
There are quantitative impacts of sociocultural contexts on
learning English atprimary level.
However, the current study could not go beyond
limitations because the data have been collected only from
one district of Bangladesh and respondents have been
chosen from the Government primary schools only. The
study might be more authentic and realistic if all levels of
stakeholders including more variables like students from
private schools (Bangla and English medium), students'
parents and teachers, etc., could be included in the sample.
By emphasizing the mixed perceptions of the
students', the relevant primary educational entities and
authorities need to take immediate measures to mitigate
the identiﬁed gaps. The initiatives may be improving
students' motivation, ensuring active participation and
interaction inside and outside of the classroom, and
instruct the teachers in using proactive and participative
approaches in teaching English in a way that will increase
students' conﬁdence reducing their fear in learning the
same. In this regard, necessary logistic support such as
modern equipment, physical facilities, teachers' training,
etc. also must be ensured. Accordingly, the study will help
academia to develop further new models in the local
contexts.
6.
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7. Appendices
Appendix 7.1. Classroom Teaching Observation

Appendix 7. 2
Survey

The Impact of Sociocultural Contexts on English
Language Learning: A Study of Primary Level Education
in Bangladesh

[The following is a list of sociocultural issues that may
inﬂuence learning English Language]
Please give (✓) in the most appropriate number on the
right side of each criterion in the table on a scale of 1 to 5 to
indicate how closely each of these criteria is related to
sociocultural issues that may inﬂuence learning English
language where you are currently studying. The meaning
of the numbers is also speciﬁed in the short form at the top
of each column.
[Key words: L1 – Mother tongue, Target Language
–English]
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Abstract: In Bangladesh, many pieces of legisla on are mo vated by morality and religion. Public morals are a good
drive for law jurispruden ally. Even in the historic meframe prior to formal law, morality and law was indivisible.
Moreover, morality is connected to religions and most mainstream religions in the world have certain moral dictates
in common. For the prac cal purpose of this paper, religious commands are technically included under the purview
of morality. Modern states tend to hold the moral obliga ons in high regard and work thereupon from a posi vist
approach gradually, whenever felt necessary. The prohibi on of dowry in marriages, for example, gained
momentum from religious, mainly Islamic, arguments. The legisla ng states were convinced that morality has a
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the statutory Muslim family laws and the legislature's role in legalizing such moral and equitable urges in the
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1.
Introduction, relevancy and scope of public
morals
As a general rule, the law is not disconnected
from morality. Instead, in modern times, law and morality
are seen to overlap, despite the jurisprudential debate
surrounding the status of morality in connection to the law.
In the history of legislation in Bangladesh, there are pieces
that are motivated by public morality and can be found in
the near past and centuries back. For this paper's practical
purpose, public morality means and includes any
established moral ideas objectively reasoned and
religiously prescribed. For example, Hindu widows'
remarriage law legalized marriages for those who were,
due to a cruel so-called custom, believed to be disqualiﬁed
for remarrying. While doing so, the then legislature uttered
words of good morals and public welfare1 in justifying its
legislation. Whereas many Acts were on the grounds of
singular morality, many were even for upholding religious
permissibility. As most Bangladeshis are Muslim by
religion, many religious instructions constitute, inter alia,
public morals in this country. For example, the Mussalman
Wakf Validating Act, 1913, was intended to validate any
transfer of property by way of Wakf by a follower of
138

Muslim faith, given the religious instruction in favor of
such Wakf. The doctrine of representation in the order of
succession in Muslim inheritance law2 is an example of
legislative innovation based on the recommendations of a
Committee3 on an equitable consideration in favor of the
orphaned grandchildren excluded under the textual
personal law. Historically on the same grounds of equity,
Bangladeshi legislation on inheritance brought about
statutory modiﬁcations to Muslim law and laws of other
faith groups. For example, an amending law on Hindu
inheritance ordered a row of succession with
granddaughter, sister and nephew in between a grandfather
and an uncle in case where the propositus is a Hindu male
dying intestate4.

1

Hindu Widow's Re-marriage Act 1856, Preamble.
Muslim Family Laws Ordinance 1961, s 4 (MFLO).
3
The long title of MFLO reads as follows- “An Ordinance
to give eﬀect to certain recommendations of the
Commission on Marriage and Family Laws”.
4
Hindu Law of Inheritance (Amendment) Act 1929, s 2.
2
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The legislative innovation in the form of the
doctrine of representation is also seen in the inheritance
law of Hindus by a statute back in 19375. Out of many
urges of popular morality and prescriptions of diﬀerent
religions, only those connected to Muslim family law are
considered in the current paper. A sense of respect for
public and/or religious morality was so empirically
prevalent among the near-past legislators that they even
penalized overloading beasts of burden on the ground of
cruelty to animals6 which is morally wrong and actually a
despicable act in religions. In the past, even the legislators
labelled some acts like undue brothel management as
'immoral' while penalizing the same by the law against
immoral traﬃc7.
In current times, legalizing public morality is sometimes a
grave necessity for a state. This is why the
legislature is seen to make laws commanding
certain moral obligations or proscribing certain moral or
religious violations. This is so because the state is not ipso
facto against any religious sanctity and Bangladesh is also
no exception in this respect as it believes in morality8,
secularism9 and freedom of faith10. The modern trend is
increasingly supportive of this ideal, meaning morality
having a place in lawmaking. Even outside lawmaking,
morality, and sometimes religious morality, are seen to
play some big, if not biggest, roles. Things like Public
Interest Litigation (PIL), judicial activism, environmental
advocacy etc.- all are inspired, in the background, by
public morality, public welfare and canons of equity.
Moreover, all statutory enactments governing personal
laws generally relate to some speciﬁc religions. As days go
by in the twenty ﬁrst century legal systems, the role of

5

Hindu Women's Rights to Property Act 1937, s 3. The
proviso to section 3 said: “Provided that the widow of a
predeceased son shall inherit in like manner as a son if
there is no son surviving of such predeceased son, and shall
inherit in like manner as a son's son if there is surviving a
son or son's son of such predeceased son”.
6
Cruelty to Animals Act 1920, s 5 (This old Act is now
repealed by the Animals Welfare Act 2019).
7
Suppression of Immoral Traﬃc Act 1933 (now repealed).
8
Constitution of the People's Republic of Bangladesh
1972, art 18 (Constitution).
9
ibid, art 10.
10
ibid, art 41.
11
Roscoe Pound, 'Law and Morals-Jurisprudence and
Ethics' (1945), 23(3) North Carolina Law Review 221.
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morality as an inﬂuential catalyst in the company of law is
more manifest. Jurists maintain an observation that law is
surpassed by morals while used in the lawyer's context.
Chances are there for an 'advanced law' to overcome
contemporary morality but such events are mostly
exceptional and likely to occur during revolutions or major
reform movements11. In normal courses of action, such
advanced lawmaking is seldom practiced and moral values
are hardly bypassed because the legislators don't work in
vacuum and the values are more than potential materials
for them12. This paper, hence, purports to look into the
moral and equitable considerations in areas of
maintenance and dowry prohibition in Bangladesh as
these two areas have received two novel and recent statutes
(maintenance in 2013 and dowry prohibition in 2018) and
also as these areas have certain provisions rooted in moral
(religious or extra-religious) arguments or other equitable
grounds.
2.

The idea of representation in maintenance

Maintenance is one of the fundamental issues the
state has worked on from a positivist approach decades
ago. Maintenance may arise out of relations of
consanguinity or aﬃnity. The husband must maintain his
wife and other dependents. Likewise, a son has to maintain
his parents. Generally, Bangladesh has legalized the
provision of maintenance for all Bangladeshi wives and
children, no matter what religion they belong to13, in the
year 1985 by establishing family courts14 and empowering
them to try, inter alia, suits for maintenance15. However,
even earlier, it provided for maintenance exclusively for
Muslim wives by formalizing a law made back in 1961
during the undivided Pakistan era16. Before 2007, the
maintenance of wives and children could also be availed of
under the general law on criminal procedure, especially
under a speciﬁc section17 (now defunct as omitted in 200918
with retrospection from 2007).

12

Raghunadha A. Reddy, 'Role of morality in lawmaking: A
critical study' (2007) 49 Journal of the Indian Law Institute
194.
13
Pochon Rikssi Das v Khuku Rani Dasi and others, [1998]
50 DLR 47 (AD).
14
Family Courts Ordinance 1985, s 4.
15
ibid, s 5.
16
MFLO (n 2) s 9.
17
Code of Criminal Procedure 1898, s 488.
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Maintenance is, like marriage, initially a
religious prescription and the only reason the state
interposed to legalize it is to stop people from defaulting
on it. When people grossly violate religious or moral
provisions, especially connected to others' rights, the state
has no other way except to intervene. This is how a state
generally responds to moral urges within a given territory
to ensure the state's smooth functioning and prevent the
breakdown in people's relationships. The latest legislation
connected to legalizing maintenance in Bangladesh is the
Parents Maintenance Act 2013 which legally obliged the
children to maintain their parents and penalized nonmaintenance as an oﬀence to be tried in the court of ﬁrstclass judicial magistrate or metropolitan magistrate19. A
corresponding Draft Parents Maintenance Rules was
formulated in 2017 by the Ministry of Social Welfare as
empowered by the said Act20. Earlier, parents could, like
wives and children, go to the family court to claim
maintenance from their opulent children21. The Parents
Maintenance Act 2013 has brought about some salient
provisions relating to parental maintenance. It legalized
maintenance for the biological parents by excluding the
adoptive or foster ones and the wet nurses having milk
kinship22. Such provision is the most precise reﬂection of
Muslim textual law. From the Muslim law perspective, it is
only the biological parents who the children are bound to
maintain23.
However, the Parents Maintenance Act 2013
came up with the idea of representation in parental
maintenance which is foreign to the general religious law
domain. The Act said that if the biological parents die or
otherwise disappear, the paternal grandparents will, for
maintenance, technically assume the position of the father
and the maternal grandparents the role of the mother24. The
idea of grandparents representing the parents in case of
maintenance could, at best, be found to be a mere moral
inspiration in religions but the Act made this
representation a purely legal substitute. Extension of the
duties of maintenance upwards (toward ascendants) by
way of representation is done here.
Maintenance may be need-based or need-neutral. A wife's
right to maintenance is regarded as need-neutral which
means that the wife is to be maintained by the husband

BAIUST ACADEMIC JOURNAL
regardless of her ﬁnancial condition. But the Parents
Maintenance Act 2013 did not clarify whether the parents'
right to maintenance is need-based or need-neutral.
Apparently, the plain texts of the Act connotes that parents'
right to maintenance is, within the purview of the Act,
need-neutral25. However, in Jamila Khatun case26, the
erstwhile Justice Mustafa Kamal said- “Children in easy
circumstances under Mohammadan Law are bound to
maintain their poor-parents, although the latter may be
able to earn something for themselves. These poor parents
may also ﬁle a suit in a Family Court for maintenance from
their opulent children.”
The stipulation of poverty by His Lordship Mustafa
kamal, J, in the judgment somewhat suggests that the
parents' right to maintenance is need-based because
poverty generally symbolizes neediness.
Moreover, the Draft Parents Maintenance Rules
2017 has addressed this issue expressly and provided for
the minimum standard of parental maintenance on the part
of parents as well as children. According to the Draft
Rules, the duty of the children to maintain their parents is
based on their ﬁnancial ability and the right of the parents
to get maintenance is based on their ﬁnancial need27. This
ability-based duty of children and need-based right of
parents reckons some goodness. In the context of parental
maintenance, representation doubles the burden, at least in
theory. While the children have to maintain a maximum of
two parents in the normal course of action, they have to
maintain up to four grandparents in case of representation.
So, the Draft Rules posits that the parents' right to
maintenance is need-based, not need-neutral. Therefore,
the representative grandparents' right to maintenance from
their grandchildren will also be need-based. If the right is
considered need-neutral, chances are there that the
representative grandparents, if wealthy, will yield to sheer
greed. In such a case, chances are also high that the
paternal or maternal uncles and aunts will exploit this
opportunity and try to escape, in part or in full, their own
duty to maintain their parents necessitous.

25

ibid, s 3.
(n 21).
27
Draft Parents Maintenance Rules 2017, r 11.
28
Odhikar, 'Three-month Human Rights Monitoring
Report on Bangladesh: July – September 2020'
< h t t p : / / o d h i k a r . o r g / w p content/uploads/2020/10/Odhikar_Three-monthHRR_July-September-2020_English.pdf> accessed 18
October 2020.
26

18

By Act XXXII of 2009.
Parents Maintenance Act 2013, s 7 (PMA).
20
ibid, s 9.
21
Jamila Khatun v Rustom Ali [1996] 48 DLR 110 (AD).
22
PMA (n 19) s 2.
23
Abdullah Yusuf Ali, The Holy Quran (Wordsworth
Editions 2014) Ch 17, Verses 23-25 (Holy Quran).
24
PMA (n 19) s 4.
19
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3.
Moral Position of Dowry and Legal
Intervention: A sub-continental appraisal in
contrast
While dower is a religious prescription, dowry is a
social danger. In Bangladesh, dower has become a mere
rubber stamp in marriages, and dowry the ultimate
incentive leading to continued violence against women.
According to the latest series of the “Three-month Human
Rights Monitoring Report on Bangladesh: July –
September 2020” by Odhikar, a total of 121 incidents of
dowry violence took place against women in Bangladesh
in the ﬁrst 9 months of 2020 and at least 17 women were
killed for dowry in the three months from July to
September 202028. The moral ground against dowry is
founded because it is the antithesis to dower prescription
by Muslim personal law and a lead cause behind domestic
violence. When people turned dowry into a binding social
custom leading to violence against women, the law came
on the scene and performed a twofold job. On one hand, the
legislature protected the wife's right to dower and, on the
other, penalized the husband's claim for dowry. Law
generally empowered Muslim Personal Law (Shariat) to
govern, inter alia, dower of Muslim wives29 and the MFLO
entitled Muslim wives to get all her dower immediately
where her husband contracts a fresh marriage by defying
the due process of law30 and on demand where the mode to
pay is not indicated31. Besides, there is also one more law
that protected Muslim wives' right to dower in
dissolutions32.
To penalize dowry transactions, Bangladesh in the
early '80s passed the Dowry Prohibition Act 1980. This Act
penalized acts of demanding, giving and taking dowry and
nulliﬁed all dowry agreements. However, this Act of 1980
is now defunct and a new Act was passed on October 1,
2018 with immediate eﬀect. The 9-section Act of 1980 is
repealed and replaced by the 11-section Act of 201833. The
Dowry Prohibition Act 2018 prohibited dowry in all
marriages of all faith groups in Bangladesh and penalized,
anew, false dowry charges ﬁled mala ﬁde34.
The moral position of dowry as against the
religious prescription is hinted in the deﬁning clause of the
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2018 Dowry Act of Bangladesh and it has, while deﬁning
dowry, separated, inter alia, dower or 'mehr' from the
purview of dowry35. Under the 2018 Act, a mere demand
for dowry is a criminal oﬀence independent of actual
giving and taking of dowry but all three oﬀences
(demanding, giving and taking) are punished with an equal
penalty- imprisonment ranging from one year to ﬁve years
or ﬁne to a maximum amount of ﬁfty thousand taka or
both36. But equitably, a mere demand should not be
considered as grave as actual taking and the severity of
punishment should be in light of the gravity of the oﬀence.
Hence the penalty for demanding dowry could have been
lighter than that of the actual taking and the penalty for
taking dowry should have been heavier than that of mere
demanding. Such considerations are not unprecedented in
history and such diﬀerence of degree is maintained in India
where her Dowry Prohibition Act 1961 penalized the
taking or the giving of dowry with a maximum of ﬁve
years imprisonment coupled with a maximum of ﬁfteen
thousand rupees ﬁne37 but the said Act penalized 'mere
demanding' of dowry with less imprisonment (maximum
of two years) and less ﬁne (maximum of ten thousand
rupees)38. The Indian law also provided that the dowry
property already taken be transferred to the wife
concerned39. The 2018 Bangladeshi law nulliﬁed all dowry
agreements but did not speciﬁcally discuss the vesting of
dowry properties (already moved to the groom) in the
bride.
Another loophole of the Act of 2018 is that it
exempted bridal gifts in Muslim marriages from being
classed as dowry40 but dowry is often disguised as gifts in
Bangladesh. In this respect, Pakistani law has identiﬁed
this loophole and restricted the size of bridal gifts to
prevent them from serving the purpose of dowry. The
Pakistani law has provided that the total value of bridal
gifts by the bride's parents either to the bride or to the
groom must not exceed ﬁve thousand rupees41. As for the
presents by others like relatives or friends (except for the
parents), the maximum size of the individual gift is down
to a hundred rupees42. The ceiling of a hundred rupees by
outsiders may be said to be most extreme but that of ﬁve
thousand rupees by parents may serve a purpose against
35
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MFLO (n 2) s 6(5)(a).
31
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'dowry in disguise'. Another provision this Pakistani law
has incorporated is vesting of all bridal presents or dowries
in the bride herself. Bangladesh has checked many
challenges connected to the dowry violence against
women by her 2018 law but it left the bridal gifts
unchecked and with no borderline.
4.
Abetment in cases of maintenance and
dowry provisions: Over-punishing at issue
Many provisions of statutory Muslim family law
are due to religious morality and abetting their violations is
dealt with by the same statutes. Abetment is considered a
serious crime and, even, in light of the Penal Code 1860,
abetment of abetment is also regarded as a distinct
oﬀence43. Abetment is considered to be an oﬀence
regardless of whether it succeeded or not44 whether it is
committed with uniform intention or diﬀerent intention45
and also whether a diﬀerent act is, instead, committed46.
However, considering the subsequent courses of action,
the same oﬀence of abetment is punished by penalties of
various degrees. So, abetment as an oﬀence does not
depend on the subsequent success or failure of the abetted
act. However, the punishment for abetment should vary
depending on the situations where abetment succeeded or
failed or succeeded with a variation. Usually, abetment
sentence gets stricter when abetment succeeds
consequently47 and multiplies when the abetted act is,
while being committed, coupled with one or more
additional criminal acts48. A Roman principle postulated in
Marcus Tullius Cicero's famous dialogue 'De Legibus' (On
the Laws) tells the legislators to let the punishment ﬁt the
crime. Again, the theory of retributive as well as
reformative punishment provides a jurisprudential check
to make sure that no oﬀence is over-punished. Even in
criminology, there is a grouping of crimes based on the
degree of gravity and crimes are classed into two broad
kinds- 'felony' being graver and 'misdemeanor' being
lighter. The idea behind such classing of crimes is
primarily to connect them to the correspondingly ﬁtting
punishments such as heavier penalties for felonies and
lighter ones for misdemeanors. A clear postulation of this
insight can also be found in our criminal laws. Besides the
ﬂuctuation in the length of imprisonment and the size of
43
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the ﬁne, other issues prove that the law of the land does
diﬀerentiate between oﬀences in terms of gravity. This is
exactly why some oﬀences are tagged as cognizable while
some are not, some as bailable while some are not, and
some as compoundable while some are not49.
There are two things intertwined- abetment and the
oﬀence abetted- and these two oﬀences should be treated
diﬀerently, in general. Abetment as a criminal oﬀence may
take multiple forms like mere instigation, collective
conspiracy or wilful act of aiding50. The crucial thing is that
all forms of abetment should not be punished uniformly.
There are instances where abetment seems to be overpunished or is not given a severe thorough-enough
thought. For example, the Parents Maintenance Act 2013
penalized abetment, by any husband, wife, son, daughter
or any other near relatives, of non-maintenance of parents
by the concerned children but, while doing so, the Act
provided the same punishment for abetment which is
provided for the oﬀence itself 51 . The Act did not
distinguish between cases of abetment followed by actual
commission and abetment being a failed attempt. The law
is not clear enough in this regard and as much as the
grammatical interpretation of statutes is concerned,
abetment with or without subsequent actual commission
may be penalized by the highest punishment prescribed by
this Act for the original oﬀence of parents' nonmaintenance. The same problem occurred in abetment of
dowry-related oﬀences, too. The Dowry Prohibition Act
2018 also provided some vague provisions regarding
abetment. The Act punished the original oﬀence of taking
or giving dowry and the abetment thereof uniformly, with
the same punishment and without any further discourse52.
It even punished mere making of a contract to give or take
dowry, which is also an act of abetment, with the highest
punishment provided by the Act with no regard to whether
that very contract is ﬁnally executed or not53.
5.
Multi-grade intellectual bounds in moral
considerations or religious prescriptions:
Challenges for legislators
The philosophy of intuitionism, advanced by
some moral philosophers like Ross54, can greatly avail in
49
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legalizing moral and religious prescriptions in times of
necessity by the statesmen. Ross raised a simple question
and asked what makes right acts right55 and suggested that
right acts are good acts. All right acts are right because they
produce more good than any other act56. Based on what
Ross advanced back in 1930, the American philosopher
Robert Audi developed the idea of moderate intuition
proposing that man's general prima facie duties are selfevident57. The legislators should use their inherent
intuition while legislating for their nation and see the
diﬀerences of various moral grades through the lens of
moral philosophy and religions in context.
There are arguments of moral particularism as
opposed to moral generalism and contrary to popular
belief, the moral arguments are not just plain and simple.
This is why, while killing is generally a moral wrong,
killing the dacoits in operation is mainly a moral right.
Moreover, things dictated by morality and equity are
critical, and some religious morality forms are usually
sensitive. Given all these realities, lawmaking on aspects
of personal law is more intellectual a job and, therefore,
lawmakers should not be some lay people 'elected only';
but rather, they should also be intellectually ﬁt. Formal
education is generally accepted as an eﬀective process to
develop a person's intellects and reasoning. Though a
person may be self-educated outside the fencing of the
formal education system, such self-education is not
measurable and not highly likely. There is no legal
framework in Bangladesh to ensure this kind of
educational index for those walking to the House of the
Nation. Age and citizenship are the only legal
requirements for a person to contest in the general
parliamentary elections58 and no further educational
requirements are put up. Even none of the Constitutional
disqualiﬁcations59 for parliamentary elections is based on
educational failings. The Representation of the People
Order 1972 only reiterated the stipulations of Article 66(1)
of the Constitution as qualiﬁcations for parliamentary
elections60.
Though the Bangladeshi lawmakers have a
Constitutional bar to their exercise of vote against the party
they belong to61, they do not have one to proposing a bill or
55
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an amendment to a statute under the Constitution62.
A cco r d in g to th e C o n s titu tio n , law mak in g is
fundamentally a business of the Parliament63 performed by
the members of the Parliament (MPs). The MPs cannot
enter upon their oﬃce without taking their Constitutional
oath64 and as a part of their oath, they commit to the faithful
discharge of their legal duties65. It is only in exchange for
their oath and discharge of their duties that they receive
certain remuneration66, privileges and immunities as MPs.
The oath of the MPs says the following: “I, having been
elected a Member of Parliament do solemnly swear (or
aﬃrm) that I will faithfully discharge the duties upon
which I am about to enter according to law68.”
According to the Constitution of Bangladesh,
lawmaking is the primary business of the parliament and,
hence, the fundamental duty of the MPs. The vital question
is- “How can the MPs possibly discharge their duty of
lawmaking without having adequate knowledge related to
lawmaking itself?” If they do not have the threshold
knowhow of the fundamental considerations in
lawmaking and the related intellectual capacity, they must
fail their oath. Critically, the language of the oath of the
MPs provides an implication that the MPs must have the
knowledge of lawmaking to execute their oath in practice
properly. Rays of hope are increasing as the situation is
improving in Bangladesh. As seen in the 11th general
parliamentary elections in Bangladesh, 112 elected MPs
are found to be graduates and 124 MPs are seen to hold
post graduate degrees belonging to the grand alliance
(Mahajote) 6 9 . However, this shining curve is not
guaranteed as the law is silent on mandating educational
qualiﬁcations for the parliamentary candidature.
6.
Compliance with textual personal law: A
comparative appraisal
In Bangladesh, some statutory enactments
61
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relating to Muslim family laws are amended and some are
enacted anew while some others are still left for long
without necessary modiﬁcations. The Dowry Prohibition
Act 2018 is an excellent example of legislative awareness
that repealed its earlier version of 1980. The Parents
Maintenance Act 2013 is another example of legislative
endeavor to enact new statutes, whenever required, on
family law issues. However, the MFLO is yet to receive
any fundamental amendment argued over time basing on
the textual personal law. This is to be noted that
Bangladesh has no activist NGO or specialized judicial
mechanism to work on the compliance issue connected to
personal laws. Unlike Bangladesh, India has, since 1972,
'All India Muslim Personal Law Board' (AIMPLB) to
work exclusively on Muslim personal laws and to
positively inﬂuence the legislature accordingly. AIMPLB,
though an NGO, appeared as a leading body of opinions
and represented diﬀerent Muslim sects and schools of
thought. AIMPLB checks feasibility and compliance of
statutory family law with the textual personal law under
the purview of the Indian “Muslim Personal Law (Shariat)
Application Act 1937”, a law Bangladesh, too, adapted
historically. In Pakistan, the case is more extreme, and
there is even a specialized judicial body that is basically
the highest appellate unit to take necessary care of
personal statutory laws in connection to Shariat principles.
Pakistan, through a Constitutional amendment and
insertion of a new Chapter 3A in 1980, has set up Federal
Shariat Court70 to check the statutory laws' compliance
with Shariat injunctions. The notable feature is that
besides acting on the petition of the citizens, the Shariat
Court is empowered even to act suo moto71. Out of a
maximum of eight judges, the Shariat Court mandatorily
has a maximum of three Ulema (pundit in Islamic law,
research etc.72). There is, moreover, Shariat Appellate
Bench73 under the Supreme Court of Pakistan to take
appeals thereto from the Federal Shariat Courts.
Bangladesh has family courts to enforce statutory family
laws. Though she has, being a secular country, no activist
NGOs like AIMPLB or specialized judicial units to check
compliance, she obviously has a general experts' body to
check the feasibility of and/or recommend any necessary
changes to the laws. That general body is the nation's Law
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Commission established in 1996 under an Act of
Parliament74. The Law Commission comprises three
members with one of them being the Chairman. However,
the size of the Commission may be reconsidered to add a
few authoritative Muslim law experts as members to the
Commission to check compliance of existing and future
laws connected to the Muslim family law. Such
reconsideration is possible as the Law Commission Act
1996 made room for this and provided that the size of the
total membership of the Commission can be expanded, if
necessary, by the government75.
Furthermore, it is pertinent to mention that
Bangladesh has also another specialized body, under the
Ministry of Religious Aﬀairs, generally responsible for
carrying out research into Islamic law, philosophy etc. and
that body is the Islamic Foundation (hereinafter
'Foundation') established in 1975. According to the
Islamic Foundation Act 1975, the Foundation has a wide
range of functions, including promoting research in
Islamic history, philosophy, culture, law and
jurisprudence76. It also has the task of organizing debates,
symposia, conferences etc on, inter alia, Islamic law and
jurisprudence77. These functions can stand in parallel to the
broad aspects of Muslim law in general and to the domain
of Muslim family law in particular. In cases of family law
legislation or laws connected to religious morality in
Bangladesh, the role of the Foundation can supplement
that of the Law Commission, if liaised oﬃcially and
formally.
7. Conclusion
Laws once made need continuous amending and
piecemeal reforms over time. Bangladesh has a designated
Law Commission with a statutory duty to examine the
existing laws and propose amendments or enactments. As
time demands, some statutory enactments relating to
Muslim family law need periodic reforms and the
Commission is responsible for, inter alia, the overall health
and development of the laws in force for the time being in
Bangladesh.

74

Law Commission Act 1996, s 5.
ibid, s 5(1).
76
Islamic Foundation Act 1975, s 11(e).
77
ibid, s 11(g).
75

70

Constitution of Pakistan 1973, art 203C(1).
ibid, art 203D(1).
72
ibid, art 203C(3A).
73
ibid, art 203F(3).
71

144

VOL-1

ISSUE-1

DEC-2020

BAIUST ACADEMIC JOURNAL

Hossain : The Politics of Refugee Law and the Rohingya Refugee Crisis

The Politics of Refugee Law and the Rohingya Refugee Crisis
Shakhawat Hossain
Department of Law, Bangladesh Army International University of Science and Technology, Cumilla Cantonment,
Cumilla, Bangladesh
shamim@baiust.edu.bd
Abstract: The Rohingyas are the ethnic Muslim minority of Myanmar and the most persecuted minority in the world.
Through a series of military-led brutal opera ons and discriminatory policies, Myanmar's atroci es forced all the
Rohingyas to ﬂee to Bangladesh. More than one million Rohingya refugees live in Bangladesh. Myanmar and other
interna onal community's responses are minimal so far. Present interna onal refugee law regime does not oﬀer
burden-share as a legal obliga on. Even northern states' ﬁnancial contribu on to the refugee crisis is mo vated by
their respec ve poli cal or other strategic interest. Present interna onal refugee law regime has failed to adjust
with new global displacement. Proper interna onal coopera on is urgent for Bangladesh to handle this crisis.
Keywords: Rohingya, Interna onal Refugee Law, Geopoli cs

© 2020 BAJ. All rights reserved
1. Introduction
The Rohingyas are the ethnic Muslim minority of
Myanmar and the most persecuted minority in the world1.
They used to live in Northern Rakhine in Myanmar. The
history of Rakhine (previously known as Arakan) suggests
the Rohingyas were the ancient settlers of the Rakhine2.
They settled in the 9th century3. But after the independence
of Myanmar (previously known as Burma4) from Britain
in 1948, the Rohingyas became stateless, as their
citizenship had not been granted. The Myanmar
authorities neither recognized the Rohingyas as an ethnic
group nor as a citizen. Instead, Myanmar has always
1

Eleonora Costa, “The Rohingya: The World's Most
Persecuted Minority”, Post Conﬂict Research Center,
2 0 1 7 . Av a i l a b l e a t : h t t p : / / w w w. p crc.org/blog/rohingyabackground Last visited on August
12, 2108.
2
Pamela Gutman, “Burma's Lost Kingdoms: Splendors of
Arakan”, Orchid Press, 2001. At page 10
3
Ibid, at page 11
4
In 1989, Burmese Military Junta changed the name
Burma to Myanmar and Arakan to Rakhine.
5
Aye Chan, “The Development of a Muslim Enclave in
Arakan (Rakhine) State of Burma (Myanmar)”, SOAS
Vol. 3, No. 2, 2005, Bulletin of Burma Research, pp396420, at page 398
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treated them as illegal immigrants5 and through a series of
military operations; they have tried to deport Rohingyas
from the Northern Rakhine. Since August 2017, the world
has witnessed a massive Rohingya refugee exodus to
neighbouring Bangladesh. Although Bangladesh is not a
state party to the Refugee Convention and its Protocol,
more than one million Rohingya refugees live in the
world's largest refugee camps in Bangladesh6.
Whereas Rohingyas have been stateless to over
70 years and have been persecuted, which forced them to
ﬂee to Bangladesh and other neighbouring countries, this
crisis failed to catch international attention until the ﬁnal
military crackdown in 2017. Myanmar has taken well
organized and systematic actions to deport Rohingyas
permanently from Rakhine. The United Nations (UN) and
other international communities have failed to address and
stop atrocities on the Rohingyas by the Myanmar
authorities.
In this article, I would like to examine how the

6

World Food Program, 'Rohingya Crisis: The World's
Largest Refugee Camp', 14 February 2018, available at:
https://wfpusa.org/articles/a-ﬁrsthand-look-into-the-worldslargest-refugee-camp, Last visited on, August 05, 2018
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refugees are disproportionately distributed and northern
donor states politics around the contribution to the refugee
crisis. This article further argues that although the present
refugee law regime does not term refugees as a shared
international responsibility, the burden-share policy would
be the best durable solution to the current refugee crisis.
Finally, this article will mainly focus on international
politics around the ongoing Myanmar Rohingya refugee
crisis.
2.
Present International Refugee Law Regime
and Burden-share Mechanism
Refugee law and refugees are important factors
of international law and international politics. Hannah
Arendt terms refugee as 'an integral aspect of the changing
architecture of world politics7'. From both World Wars to
post decolonization, from cold war regime to modern
globalization, 9/11 attack to modern transnational
terrorism threats. In each case, refugees have been
breaking out throughout the world and hence 'refugees
have been a central feature of world politics8' as well. The
refugee laws are regulated by the Convention Relating to
the Status of Refugees, 1951 (hereinafter the Refugee
Convention) and its 1967 protocol. According to the
Refugee Convention, refugees are those who are outside
their country of origin for the reason of well-founded fear
of persecution9. But this deﬁnition also provides ﬁve
speciﬁc grounds of persecution: 'race, religion, nationality,
membership of the particular social group and political
opinion10'. So the approach of this deﬁnition is selective
and restrictive. Many state representatives stated that 'they
could not sign a blank cheque and assume unlimited and
indeﬁnite commitments in respect of all refugees11'.
Over time the refugee law regime has shifted to a
more restrictive approach by developed countries to take
defensive strategies to avoid international legal
responsibility posed by the Refugee Convention12.

7
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James. C Hathaway & R. Alexandar Neve, “Making
International Refugee Law Relevant Again: A Proposal for
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(1997) Harvard. Human Rights Journal. At page 115
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Governments are more likely to withdraw their legal duty
to protect refugees, and in practice, refugee protection has
now been shifted to an 'inferior or illusory protection13'.
Thus, some argue that the refugee law itself is in crisis14. So
most western countries are now unwilling to compromise
their border security and open the door to aliens. It has
been experienced that most of the refugee crisis is a
protracted one, so it raises a second thought for the refugee
host countries before admitting the refugees. Because the
refugee law mechanism has failed to 'achieve its
fundamental purpose of balancing the rights of involuntary
migrants and those of the states to which refugees ﬂee15'.
That is why refugee distribution is very disproportionate in
the world.
As of May 2019, according to the report of the
United Nations High Commissioner for Refugees
(UNHCR), out of a total of 25.4 million refugees, 85% are
in the developing countries16. For instance, whereas
Bangladesh hosted more than 700,000 new refugees from
Myanmar, the United States hosted 29,022 refugees in
201717. Even refugee distribution is disproportionate
among the developed countries. This uneven refugee host
raises the question of burden-sharing responsibilities by
the international community.
The cornerstone principle of the Refugee
Convention is non-refoulement18 of refugees from the host
country. But no legal obligation is imposed by the
Convention to the other states to share the burden either by
sharing refugees or a ﬁnancial contribution for the cost of
refugee protection. This non-legal obligation allows
western states to choose when
13

Ibid, at page 119
Ibid, at pahe 128
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Ibid, at page 129
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visited on July 25, 2019
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Alan Gomez,”Refugee admissions to U. S. Plummet in
2 0 1 7 ” , U S A To d a y , J a n u a r y 0 3 , 2 0 1 8 ,
https://eu.usatoday.com/story/news/world/2018/01/03/re
fugee-admissions-u-s-plummet-2017/999903001/
18
Non-refoulement is a fundamental principle of
international law that forbids a country receiving asylum
seekers from returning them to a country in which they
would be in likely danger of persecution based on "race,
religion, nationality, membership of a particular social
group or political opinion. It is a principle of customary
international law, as it applies even to states that are not
parties to the 1951 Convention Relating to the Status of
Refugees or its 1967 Protocol. It is debatable whether nonrefoulement is a jus cogens of international law.
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and how much it will contribute to the Southern states'
refugee crisis. Betts points out that instead of contributing
to protecting refugees in the south, Northern states
contribution for refugee protection rather largely depends
on the interesting linkage with the Northern states, like
security, migration, and trade19. Due to the absence of a
speciﬁc normative and legal framework of burden-sharing
provision, the cooperation with other states parties is
'much more dominated by power and interests than issues
of reciprocity and legitimacy20'. Moreover, due to the
absence of legal obligation, Southern states have had little
bargaining power to gain the expected or adequate
contribution from the northern states and burden-sharing
as a means of ﬁnancial incentives largely depends on
either UNHCR motivation to Northern states what they
oﬀer as discretionary21. Suhrke points out that 'refugee
regime has historically been characterized by collective
failure22'.
When lack of eﬀective burden-sharing
mechanism is blamed for non-legal obligation, Western
states ignore the responsibility, but in practice, despite not
being the member parties to the Refugee Convention and
no direct legal obligations, Southern states are hosting the
large bulk of refugees for the protracted period. For
instance, Bangladesh, Pakistan, Jordan, and Lebanon,
none of the states are parties to the Refugee Convention,
but they are hosting more than a million refugees for over
many years. But the Northern states are mostly parties to
the Refugee Convention, and hence they have a legal
obligation to accept refugees but they have been receiving
a very minimum number, compared to non-member
Southern states. Most non-state parties to the Refugee
Convention open their border for refugees on
humanitarian grounds. Still, this humanitarian stand
becomes a burden for the host countries without proper
cooperation and burden-sharing by the other state parties.
The loopholes of the present Refugee Convention is that it
does not term 'burden-sharing' as a separate obligation,
rather it puts it in the preamble by the following words, 'the
grant of asylum may place unduly heavy burdens on
certain countries because of their geographical location,
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and that a satisfactory solution of a problem of which the
United Nations has recognized is international in scope
and nature cannot be achieved without international
cooperation23'. Until now, this international cooperation or
collective eﬀorts to redistribute the refugees from the ﬁrst
host countries are insuﬃcient. Because the distribution of
refugees from the ﬁrst host states to the other states has
rarely happened, among the durable solutions to the
protracted refugee crisis, distribution or resettlement of
refugees to the third countries can be placed after the
voluntary repatriation. But only 1 per cent of refugees can
be re-settled, whereas the UNHCR urged for at least 10 per
cent is necessary to re-settle24. Only the Vietnamese
refugees during Indo-china crisis were successfully resettled to the third countries when the majority of refugees
were taken by the United States25. But the rest of the crisis
that the world has experienced throughout the last 70
years, the number of resettled refugees is just one per cent.
Refugees are ﬂeeing to neighbouring countries during the
crisis, but not at all time countries of the ﬁrst asylum would
be safe. In these situations, re-settlement would be the best
durable solutions for refugee protection and the sharing
burden for the ﬁrst host countries.
Although the refugee outbreak happens for many
reasons, like Syrian refugee inﬂux to Turkey and other
European countries and Myanmar's Rohingya refugee
inﬂux to Bangladesh are entirely diﬀerent prospects, living
conditions and other forms of social organizations are
diﬀerent too, but as a single Refugee Convention regulates
them all, their legal status is the same, and they are
oﬃcially under the charge of the same international
agency, UNHCR26.
2.1. Northern States Financial Donation and their
Interest
Nevertheless, a signiﬁcant contribution to the
southern refugee protection comes from northern
countries. But this contribution is subject to preferences
23

19
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20
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24
Hetﬁeld, 2015-16 Symposium Transcript: The Global
Refugee Crisis (April 15, 2016), 31 Connecticut Journal of
International Law , at page 281
25
Ibid, at page no. 284
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Cheryl Benard, 'Politics and the Refugee Experience',
Vol. 101, No. 4 (1986). Political Science Quarterly,
pp617-636, at page 619
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based on their respective interests. Betts shows that US
major contribution to the Horn of Africans and IndoChinese refugees in the 1980s was part of their strategic
interest in promoting anti-communist guerrillas27. During
the refugee crisis of Central America in the late 1980s, the
most prominent donors were European countries, because
they were motivated to improve regional security to
facilitate trade relation with Central America28. When the
UNHCR took the initiative in 2003 to adopt Convention
Plus to revisit the existing Refugee Convention developing
a normative framework, both the US and Europe had
opposed. That time, the worthy initiative had failed due to
major donor countries' unwillingness to cooperate29. When
the contribution to refugee crisis does not serve any
strategic interest, most Northern donor states remain
reluctant. For instances, Due to aﬃliation to the Soviet
Union block, Ethiopian refugees were most undersupplied by the northern donor during the war with
Somalia30. A similar approach was found from the northern
donor for the El Salvador refugees in Nicaragua. It does
not serve any signiﬁcant political or trade interest for the
northern donors. In the matter of ﬁnancial cooperation,
when refugee crisis gives other political interests, northern
donors keep silent on even criticizing the host countries'
illegal action on refugees. For example, when Vietnamese
refugees ﬂed from communism to Thailand, the Thai
authorities detained the Vietnamese refugees in the combat
zone. Instead of cooperation from the US, they were very
careful even in criticizing Thailand's action on refugees
because Thailand is an important regional ally to the US31.
So, even the contribution to the refugee protection by the
northern countries is not for altruistic purposes; instead, it
is partial and closely related to broader political or trade
interests.
2.2. Refugee Law as Human Rights
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states are now moving to adopt deterrent policies towards
refugee law to skip international obligations33. Although
refugee law is also international human rights law, again
'international human rights law is strong on principle but
weak on delivery 34 '. So for execution, reliance on
international human rights law would not bring any better
situation; rather, it would be a dangerous option. Because
human rights laws are 'inadequate alternative source of
substantive protection35'. Many other scholars argue that
international human rights laws are insuﬃciently detailed
as it lacks a consistent structure; hence it often sounds
either rhetorical or raises fragmentation36. Although
international human rights law and refugee law are
inseparable, recognizing refugee law as international
human rights law does not oﬀer any further remedy. Right
to seek asylum is considered as customary international
law but it has always been treated as 'rights of states, not of
the individual37'.
2.3. UNHCR's role under present international
refugee law
Even International Organization like UNHCR is
not an autonomous actor to play an inﬂuential role, instead
'it is a structure to do states' bidding38'. Because UNHCR is
dependent on donor states and they need prior permission
to operate their aid program from the refugee host
country's government. So, UNHCR does not stand in a
position to challenge any policies of its fund donor states
or host governments and hence in the present refugee
regime the UNHCR 'merely acts as an instrument of
s t a t e s 3 9 ' . G o o d w i n - G i l l a rg u e s t h a t U N H C R ' s
humanitarian role is misplaced as it is no longer a
'protection agency' instead, its function is an 'assistance
provider40'.
33

Another problem is international legal binding
obligations are 'open-textured32'. States practice shows it
allows them to choose when they respond or refuse. Many
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The UNHCR's policy in Southeast Asia and Africa is often
criticized as it largely responds to the donor governments'
policies instead of representing refugees' interest41.
2.4. Reasons behind the States' Unwillingness
to Accept Refugee
Although hosting refugees is temporary
protection and situation-based human rights, many states
take it as against their immigration control policy. Refugee
protection is not receiving immigrants but many states are
stressed that it is 'an uncontrolled 'backdoor' route to
permanent immigration42'. The refugee law regime shows
that refugee repatriation processes were largely protracted
and only a small portion of refugees repatriated to the
country of origin and refugees have gradually moved to
permanent immigration. The Refugee laws are policybased rather than established principles and largely
'governed by the internal and external power relationship
with their own rules and regulations43'. This is one of the
major drawbacks of the refugee law because, when it is
law and principle, it has strength and enforceability to
challenge 'where there are merely policies and guidelines,
everything, including protection are negotiable, and that
includes refugees44'.
For decades, it has been discussed to introduce a
new mechanism of international refugee protection that
will work to minimize conﬂict and ensure equitable
burden-sharing responsibility by the international
community. Many of them were urged to re-shape the
1951's Refugee Convention and its protocol. But no
signiﬁcant sign has ever had to believe that change will
come soon, rather states are 'understandably terriﬁed of
reopening the Refugee Convention, they fear we may get
something that's far, far worse and assume that states are
not going to take on more extensive obligations45'. Instead,
in modern times states have shut down their border to
prevent refugees so that refugees would not enter the
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potential asylum states46. Before entering the asylum
states, making the barriers is strategically important under
the Refugee Convention as the refugees' legal obligation is
only imposed when the refugees are within the host
country's formal or de facto jurisdiction. Besides, northern
states put visa requirements on the refugee-producing
states, which is an obstacle to refugees' admission. The
northern states impose penal obligations on the airlines
and other transport companies if they carry any
unauthorized refugee into their territories47. Western
Europe push backed the refugees from their land who have
arrived by direct transport to the Central and Eastern
Europe transit states by way of so-called 'safe third
countries' policy48. US and Canada took a similar policy to
send back the Central and South American refugees to
Mexico49. France detained asylum seekers at their airports
by so-called 'international zones' to avoid legal
obligations50. European states introduced and have applied
on Iraq, Bosnia, and Rwanda the 'right to remain' policy to
the refugees, which is a violation of human rights as it
means 'no right to ﬂee51'. Thus, states are now more
reluctant to admit refugees ﬁnding new policies to avoid
legal obligations, mainly those who accept many refugees,
they have had experience of non-cooperation from the
other states and temporary admission of refugees
ultimately leads to either permanent immigration or longterm responsibility to give protection of refugees.
Moreover, the conditions inside the refugee
camps push refugees to engage in crimes to have a better
living condition. Because refugee camps leave refugees in
a 'legal limbo' where in most cases they are deprived of the
'right to have rights' and in majority protracted refugee
situations have been facing 'chronic insecurity and
injustice' in the refugee camps52. For instance, Somalian
women refugees in Kenya were victims of rape by the local
Kenyan police and military53. Lack of health care,
education, nutrition, chronic diseases are common
phenomena in almost all protracted refugee camps. Cheryl
Benard rightly points that refugees left their country of

41

S. Alex Cunliﬀe , & Michael Pugh, “UNHCR as leader in
humanitarian assistance”, in Frances Nicholson, &
Patrick Twomey, (ed) “Refugee Rights and Realities:
Evolving International Concepts and Regimes”1999,
Cambridge University Press. At page 230.
42
Supra Note 8, at page 45
43
Supra Note 12, at page 135
44
Supra Note 39, at page 117
45
Jaya Ramji-Nogales, “2015-16 Symposium Transcript:
The Global Refugee Crisis 31, 2016, Connecticut. Journal
of International Law, pp281-363 at page 289.
VOL-1

ISSUE-1

DEC-2020

46

Australia and Europe are good examples.
Ibid, at page 290
48
Ibid, at page 288
49
Supra Note 8, at page 25
50
Ibid, at page 31
51
Ibid, at page 31
52
Elizabeth Holzer, 'What Happens to Law in a Refugee
Camp? 47, 2013, Law & Society Review. Pp 837-872, at
page 837.
53
Supra Note 8, at page 13
47

149

Hossain : The Politics of Refugee Law and the Rohingya Refugee Crisis

origin to save themselves from the persecution or war, but
'this ﬂight, which often makes them a stateless person
without documents, without a government, without
citizenship- moves them into the arena of political
entanglements on a scale much larger than those they left
behind54'. Even northern states use refugees as a political
tool to gain other political interest. Steve Stedman and
Fred Tanner point out that states and non-state actors
operate refugee and refugee regimes as a resource of war55.
These refugee regimes result from a lack of pragmatic
solution-oriented mechanism and reluctance of burdensharing by the Northern states.
So, equitable burden-sharing by other countries
would be the best possible remedy to face current and
future refugees' challenges. It seems it would not be
possible to reopen the Refugee Convention to introduce a
burden-share mechanism as a legal obligation soon, but reconsideration of the refugee policy is inevitable. Like,
Thielemann has proposed a market-based burden-sharing
combined with quota-based refugee resettlement to ensure
an eﬀective and equitable refugee burden-sharing
system56. It would be the best idea for refugee resettlement
to divide the whole world into several zones57. Each zone
will have a joint fund to regulate the current refugee crisis
and the future as well. Theileman compared this as medical
insurance, pay less regularly to assure future contingency
as contemporary states practice shows that they are more
likely to avoid refugee obligation. Gammeltoft-Hensen
nicely describes the northern states present status on
refugee law as national tax law, 'where everyone is looking
to ﬁnd out the loopholes and exceptions within the legal
framework to minimize the obligations as much as
possible58'. Jaya Ramji-Nogales comes up with a more
feasible solution, suggesting to create a temporary regime
up to 5 to 10 years to revisit the norms and obligation and
international cooperation which would be more
convenient and 'less politically threatening than a
permanent regime59'. In addition to ﬁnancial cooperation,
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the international community must come forward to resettle
the refugees in case of protracted refugee situations. For
the resettlement of refugees, labor migration would be a
durable factor to be considered. Current refugee law
regime lacks a safe transit route for the migrants; hence it
should be revisited60. Panebianco and Fontana state that
refugee protection and responsibility to protect can be
framed in a similar discourse 61 . Many others are
emphasized to take 'solution-oriented temporary
protection', which allows the international community to
stop the crisis. The international community should take
action even before refugees start to ﬂee to other countries.
Because prevention is better than cure, the international
community and the UN would have a prior concern that
conﬂicts are probable to lead the refugee inﬂux to other
countries. Whatever the reasons for refugees ﬂeeing to
other countries, either civil war or persecution, it will
never happen overnight. The UN and the international
community can come forward actively to minimize the
civil war-prone or state's persecution before it turns out to
be a massive crisis that leads people to ﬂee as a refugee.
The present international refugee law regime is
weak and highly motivated by the global politics of
interest. Prominent jurists Hathway and Neve postulate
that 'the international refugee protection system serves
fewer and fewer people, less and less well, as time goes
on62'. Probably, northern states will hardly convince to
renegotiate the refugee law regime but it is in dire need to
have a new refugee law regime that would able to deal with
the contemporary forms of global displacement and cope
with the present realities of the worldwide refugee crisis63.
The deﬁnition of refugee and present Refugee Convention
initially was 'product of cold war and Eurocentric 64'.
Although the 1967's protocol has globalized it, the identity
of refugee status is still at risk, as it classiﬁed refugee as a
unit of a displaced person, instead of woman, man or child
in need of protection65.
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Moreover, northern states have initiated many
deterrent policies to avoid non-refoulement, which is
customary international law and applicable irrespective of
the status of refugees. This is not a good sign for the
present refugee law regime.
Thus, day by day refugee inﬂuxes are becoming
the burden for the neighbouring states, more particularly
to the developing countries as they are presently hosting
84 per cent of total refugees. Without ensuring equitable
refugee burden-sharing to the international community the
refugees will fall in another vicious trap, because refugee
law is not to give mere protection, but need to assure a
minimum standard of social and economic well-being66.
Developing countries are struggling with their own
economy. This uneven distribution of refugees puts undue
pressure on them, and the protracted refugee's situation
will be a threat to global security.
2.5. Politics around Rohingya Refugee Crisis
The Rohingya refugee crisis is not an exception
to the present refugee law regime practice; both national
and international politics have been playing a vital role
here also.
2.5.1 Bangladesh:
The Bangladesh ruling government has gained
political interest from hosting more than one million
Rohingya refugees. Initially, the government was
unwilling to open the border for more Rohingyas as
Bangladesh was already hosting more than 300,000
Rohingya refugees. But leading Islamic movement
Hefazet-e-Islam put pressure on the ruling government to
host the Rohingyas67. Hefazet-e-Islam is not a political
party; it is an Islamic group. Although they are not a
political party, they have successfully established their
demand for declaring Madrassah education (Islamic
education) equivalent to the national curriculum. And they
blocked the ruling government's initiative to adopt a new
women's rights law allows equal inheritance rights on the
property68. Hefazet-e-Islam has a vast number of followers
in the southern part of Bangladesh and both the main
66
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political parties are trying to take their favour for vote
bank. In the last week of December 2018, a parliamentary
election has been held, so good relation with Hefazet-eIslam was indeed a part of political interest for the winning
election. Hefazet-e-Islam's motivation was that
Bangladesh is a Muslim dominant country and Rohingyas
are Muslim too, so saving the Rohingyas lives is a religious
duty for Bangladesh. But Bangladesh's unfettered open
border gave the Myanmar military the chance to raise the
level of persecution to free the whole Northern Rakhine
from Rohingya to complete the ethnic cleansing campaign
by just a few days of military clearance operation. By
hosting more than 700,000 new refugees, the present
Bangladesh Prime Minister Sheikh Hasina has gained
other political interest. She could successfully raise her
acceptability in the Northern States, as she had been
criticized for last one-sided parliamentary election. The
Rohingya Refugee crisis overshadows her political
instability and corruption and distracts public attention
from electoral politics around the coming parliamentary
election69. Prime Minister Sheikh Hasina is also praised
locally and many have started to call her 'mother of
humanity' and that popularity allows her to continue her
power and hasten her move towards authoritarianism70.
When the international community's eye was on the
Rohingya refugee crisis, the main opposition party leader
was kept in prison and has taken harsh measures to
suppress any form of criticism by violating freedom of
expression71. So, the ruling government has gained a full
political advantage by hosting Rohingya refugees.
2.5.2 India:
Due to prolonged refugee crisis (since the late
1970s), Bangladesh-Myanmar has historically limited
bilateral relations. Moreover, maritime boundary disputes
and cross-border drug smuggling also played a role to limit
trade relations 72 . India has always been a friendly
neighbouring country for Bangladesh. But regarding the
Rohingya refugee crisis, India has been supporting
Myanmar strongly73.
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The Indian strong position in favour of Myanmar is highly
motivated by economic interests. India has a couple of big
projects, notably the Kaladan Multi-Model Project to
connect its northeast states through the Northern Rakhine
Sittwe Township74. India has taken the crisis as a means to
improve relations with Myanmar. Immediately after the
Rohingyas crisis in 2017, the Indian Prime Minister
Narendra Modi visited Myanmar. He did not say anything
about the refugee crisis, instead mentioned 'extremist
violence' in Rakhine and later on declared the deportation
40,000 Rohingyas from India75. Even India dissociated
from the Bali Declaration of World Parliamentary Forum
on Sustainable Development when Turkey and
Bangladesh introduced clauses on the Rohingya crisis.
Despite having amicable relations with Bangladesh, India
is not on Bangladesh's side in the cooperation crisis and
repatriation process. Rather, due to Indian strategic goals,
they have used the crisis as a means to enhance the
relationship with Myanmar.
2.5.3 China and Russia:
In addition to India, two other permanent
members of the UN have been supporting Myanmar
strongly. China has a signiﬁcant geopolitical interest in
Myanmar. Through the land of Myanmar, China has direct
access to the Indian Ocean. China also funded Kyauk Phyu
Port to construct an oil-gas pipeline from the Bay of
Bengal to the Chinese Yunnan province through Myanmar
which shortened the Middle East's supply route76. China
has two other big projects to develop a special economic
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zone in Rakhine77. China has several road development
initiatives throughout Myanmar and that entire projects
process largely depend on the continuous friendly
relationship with Myanmar. Due to its large economic
interest, China is supporting Myanmar. Moreover,
Myanmar is in the political shift to democracy and the west
as well. China has billions of dollars of contracts with
Myanmar for selling military weapons. So during these
crisis moments, when western countries heavily criticized
Myanmar, China's standing as a vocal supporter of
Myanmar is a strategic plan to re-establish close relation
with Myanmar.
Like China, Russia is also standing ﬁrmly in favor of
Myanmar. Russia repeatedly stated the Rohingya crisis is
Myanmar's internal aﬀair and called other states to refrain
from interfering in Myanmar's internal issue78. Both
Russia and China opposed the United Nations General
Assembly Resolution against Myanmar79. Even with
China and Russia's veto, the United Nations Security
Council (UNSC) resolution to the International Criminal
Court (ICC) would not be possible.
Russia does not have geopolitical interests in
Myanmar like China. But Myanmar is one of the major
military weapons purchasing clients of Russia. Since the
2000s, every year around 6000 army students of Myanmar
have been graduated from prestigious Russian
universities80. During the Russian Defence Minister's visit
to Myanmar in January 2018 to sign a new weapon deal, he
said that more than 600 of Myanmar's military personnel
are currently studying in Russian military institutions81.
Myanmar has a very strong military relationship with
Russia. Despite having a mountain of western criticism
and pressure, Myanmar is hardly worried, because they
have two permanent UNSC members Russia and China
supporting them.
So, the Rohingya refugee crisis in a small corner of the
world is not a sole factor, and it has already been deeply
entangled with local, regional and international politics.
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3.

Conclusion

Rohingyas are undoubtedly the world's most
persecuted ethnic minority. For over 70 years, they have
remained without citizenship status, without access to
fundamental human rights. The Myanmar authorities have
taken many discriminatory policies against the Rohingya
and have operated brutal military operations to suppress
and force them to leave Northern Rakhine. In each military
operation, they have killed, raped, destroyed properties
razed homes and put severe restrictions on the right to
movement, all serious human rights violations and
elements of all international crimes like ethnic cleansing
and crimes against humanity. As Myanmar's policies and
other brutal actions aimed to eradicate the Rohingya
minority, all of their actions were well organized and
systemic.
Myanmar claimed Rohingyas are illegal
immigrants from Bangladesh, but historical evidence
proved that Rohingyas were the original settlers of
Rakhine. Myanmar's claim of illegal immigrants is statesponsored propaganda.
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adjust with current global displacement. Presently, more
than eighty per cent of refugees are hosted by developing
countries. Northern states are not willing to share the
refugee burden as burden-share is not a legal obligation
under the present Refugee Convention. Northern states
ﬁnancial contribution is also highly motivated by their
respective political interest.
Myanmar's response to the Rohingya crisis is
frustrating. They have refused to accept any allegations
and evidence brought regarding the Rohingya refugee
crisis. Myanmar is continuing their immunity to its
military personnel and is very reluctant to respond to the
Rohingya repatriation process. Myanmar razed whole
Rohingya villages, bulldozed everything and is now
constructing buildings for the border guard base camps. In
this way, Myanmar expressed its unwillingness to accept
Rohingya repatriation. The international response is also
minimal. Neighbouring India and two other regional
giants, China and Russia, favour Myanmar, considering
their respective geopolitical and strategic interest. So,
further action to be held accountable for international
crimes by the UNSC or ICC will hardly be possible.

Refugee distribution is very uneven now and the
present international refugee law regime has failed to
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1.

Introduction

“The military virtues of the loyalty, unity, discipline and
eﬃciency it possesses should be exploited during peace
time and the military establishment should be employed
for the constructive, economic and social programs”.
-Mahatma Gandhi
To any country army is like a protective armor to
defend its territory from any kind of exotic invasion. In
that sense, Bangladesh Army is always committed to
protect the country at any time and at any cost. The people
of Bangladesh are always proud of their army for their
versatile roles and dedications of the glorious past and
present in every sector of our national life.
Since the growing up days of Bangladesh Army
the military as a disciplined force has been trying its best to
meet the aspiration of the people. The men and oﬃcers
tried heart and soul to fulﬁll the arduous task to ﬁght
terrorism, to be with the marooned people during natural
crisis or be with the nation when the nation faced any
problem. Bangladesh Army has been contributing while
quickly responding to any call the nation asked for. The
services rendered were implemented through in Aid to
154

Civil Power.
Bangladesh army has set its goal in a multifarious
role. In this way they have equipped the oﬃcers and men to
enhance their skill keeping in a view of the global
perspective. Bangladesh Army has always been a symbol
of dedication, loyalty and sacriﬁce to tell the world that our
hard work can make the impossible possible. With meager
resources and working in the orbit of multinational forces
our oﬃcers and men successfully meet challenges without
fear in the strife torn areas.
To a developed nation, education is considered as the
key to success and prosperity. A healthy and properly
educated human resource is very much essential for the
sustainable development of the country. In that sense,
providing quality education is a prerequisite to build its
human as resource. Article 17 of the constitution of
Bangladesh delineates that–
Article (17): Free and compulsory education
The State shall adopt eﬀective measures for the purpose
of:
· Establishing a uniform, mass oriented and universal
system of education and extending free and compulsory
education to all children to such stage as may be
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determined by law;
· Relating education to the needs of society and producing
properly trained and motivated citizens to serve those
needs;
· Removing illiteracy within such time as may be
determined by law.
Nation development is intertwined with the process
of modernization at the national level – its implication for
nation building and the ways in which it can be fostered by
national policy (MacIssac, 1972). In that sense, keeping
the overall perspective in view and its obligation to the
constitution it became imperative to build an educated
nation for the national development. The Government of
Bangladesh (GoB) has thus formulated the National
Education Policy (NEP) – 2010.
The focal point of this policy is to build up its
citizen as contemplative, rational, honest, tolerant, noncommunal, and patriotic and eﬃcient. In that concern,
GoB has always been prioritizing the education sector and
allotting a major share of ﬁscal budget for this sector every
year. From the stimulation of serving the nation and
upholding the constitutional obligation along with the
GoB Bangladesh Army has been contributing its shared
responsibility in quest of national progress in the education
sector.
To implement the mass-oriented National
Education Policy - 2010 adopted by GoB, Bangladesh
Army has been contributing in educating the nation by
establishing schools, colleges (general, medical and
cadet), and universities (general, technical and special),
which are directly and indirectly administered by
Bangladesh Army and has been running eﬃciently across
the country. Moreover, most of the educational institutions
are accessible to the mass people. Besides notable number
of educational institutions, the quality of education is also
ensured by imposing ﬁrm strict rules and regulations.
On the other hand, the academic administration
of all army-run educational institutions is governed by
self-esteemed and dedicated souls to assure the quality of
education and achieve its target audience. Besides
removing illiteracy from the country army-run educational
institutions are also contributing in producing properly
trained and motivated citizens for the country.
2.

Objectives of the Study

The general purpose of this study is to portray
how the most indispensable force of the country
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–Bangladesh Army is contributing in enriching the
country's education sector.
Moreover, this study is speciﬁcally targeted to:
· Represent an inner view of the army-run educational
institutions across the country;
· Identify the institutional role in improving the education
sector;
· Touch upon the collaborative contributions of other
armed forces in enriching education of the country.
3.

Signiﬁcance of the Study

This study will literally contribute to
comprehend the role of Bangladesh Army (BA) in
improving the education sector as well as to make all
realize the contribution of BA in building up an educated
nation. Unfortunately, there are quitea few write-ups and
articles regarding the role of BA and its contribution in
improving education as well as national development.
Therefore, this paper will make an endeavor to illustrate
the glorious contributions of Bangladesh Army in
improving education and nation building. Moreover, I
reckon this study will open up a new window for further
research to the future readers and researchers.
4.

Methodology of the Study

This paper is basically descriptive and narrative
in nature. This research is mostly conducted based on
content analysis and was not depended on any wide
ﬁeldwork or empirical experiments. The data used in this
study are principally based on secondary sources.The data
and information had been referred and collected mostly
from websites (Internet), newspapers, reports, articles and
scholarly comments.
5.

Findings and Discussion
5.1. Vow to Serve

Bangladesh Army aims to enlighten the oﬃcers
and men through a syllabi focusing on education in a
national and global perspective. It has been experienced
that BA is always devoted and dedicated to serve the nation
whether it would be the infrastructural development or
socio-economic activities. Since the emergence of BA, the
contribution in improving the education sector has always
been praiseworthy. Since BA draws its legitimacy and
strength from the society, it has particular interest in
contributing for a healthy society (Aktaruzzaman, 2016).
From that liability of serving the nation,
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Bangladesh Army has been entailing its plans, wisdom and
dedication in establishing various schools, colleges and
universities along with some specialized educational
institutions across the country. Rudimentary democratic
consent, universal access to human essentials, freedom
and liberty, equity and fairness, environmental sustain
ability, balance etc. are the key elements of a healthy
society.
There is no other alternative of quality education
in establishment of all these elements (Aktaruzzaman,
2016). The fact is that the Bangladesh Army has something
unique that they can oﬀer to the society. They have one of
the most comprehensive and eﬀective education programs
in the country. They not only deliver academic
qualiﬁcations, but also instill qualities in the individuals
that make him or her a better member of the society. This
also enhances them become a more fulﬁlled person being
disciplined bearing a sense of purpose and responsibility, a
sense of belonging, of identity, of family; self-respect and
respect of peers; a willingness to learn and a desire to
improve oneself (Aktaruzzaman, 2016).
5.2. Educational Institutions Run by Bangladesh
Army
The far-sightedness of the leaders has led to
initiate a master plan for each cantonment which includes
the establishment of educational institutions as a part of
better and eﬀective educational planning from pre-primary
level to graduation level (Rana, 2016).
Bangladesh Army has been able to establish a
strong and ﬁrm rapport with all tiers of education systems
across the country. At present BA has set its footprint while
making paramount contribution in educational
development by establishing and running about 53 general
schools and colleges (both Bangla and English medium)as
well as 1 public university across the country, 12 Cadet
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Colleges, 4 Engineering Universities and Institutes, 6
Medical Colleges, 2 Institute of Business Administration
known as Army IBA and specialized school (Proyash)
situated at 10 diﬀerent cantonments for the children with
special needs which is basically designed for the NeuroDevelopment Disordered children.
Besides, about 3 more schools and colleges
named – Adamjee Public School and College, Jolshiri
Public School and College and Bangladesh International
School and College are newly constructed or are under
construction in Jolshiri Abashon near Purbachal city at the
outskirt of Dhaka.
Table 1 Number of BA-run educational institutions across
the country
Sl. No.
1.
2.
3.
4.
5.
6.
7.

Category

Numbers

General Schools and Colleges
(Bangla & English Medium)
Cadet Colleges (9 Boys, 3 Girls)
Engineering Studies
Medical Studies
Business Studies
Specialized School (Proyash)
Public University (BUP)
Total

53
12
4
6
2
10
1
88
[March 2020]

Schools and Colleges:

Among all the educational institutions run by
Bangladesh Army, most of them (53) are schools and
colleges' level institutions and these institutions are widely
spread across the country, especially inside or near the
cantonments. The most vibrant characteristic of these
institutions is the access to admission of the children of the
civilians. The salient feature of these institutions is that the
curriculum is taught both in Bangla as well as English
medium.

Table 2 List of schools and colleges run by Bangladesh Army
Sl. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
156

Name (In Alphabetic Order)
Adamjee Cantonment College
Adamjee Cantonment Public School
Bandarban Cantonment Public School & College
Bangladesh International School & College
Baridhara Scholars Institution
Bogura Cantonment Public School & College
Cantonment BOF English School
Cantonment English School & College
Chakaria Cantonment English School
Chittagong Cantonment Public College
Daud Public School & College

Medium
Bangla
Bangla
Bangla
English
English
Bangla
English
English
English
Bangla
Bangla

Location
Dhaka Cantonment
Dhaka Cantonment
Bandarban Cantonment
Mohakhali DOHS, Dhaka
Baridhara DOHS, Dhaka
Bogura Cantonment
BOF, Gazipur Cantonment
Chattogram Cantonment
Ramu Cantonment
Chattogram Cantonment
Jashore Cantonment
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

Bangladesh International School & College
Dhaka Cantt Girls Public School & College
Gazipur Cantonment College
Ghatail Cantonment English School
Ghatail Cantonment Public School & College
Green Hill English School
Gunners' English School
Halishahar Cantonment Public School & College
Ispahani Public School & College
Jahanabad Cantonment Public College
Jahanabad Cantonment Public School
Jahanabad English School
Jalalabad Cantonment English School
Jalalabad Cantonment Public School & College
Jessore Cantonment College
Jessore English School & College
Khagrachari Cantonment Public School & College
Lakers Public School & College
Lalmonirhat Cantonment Public School & College
Millennium Scholastic School & College
Mirpur Cantonment Public School & College
Momenshahi Cantonment Public School & College
Morning Glory School & College
Mymensingh International School
Mynamati International School
Nirjhor Cantonment Public School & College
Parbatipur Cantonment Public School & College
Quadirabad Cantonment Public School
Quadirabad Cantonment Sapper College
Rainbow Kindergarten
Rajendrapur Cantonment Public School & College
Rajshahi Cantonment Public School & College
Ramu Cantonment English School
Rangpur Cantonment Public School & College
Saidpur Cantonment Public School & College
Sappers' Angelic Millennium School
Savar Cantonment Public School & College
Shaheed Bir Uttam Lt Anwar Girls College
Shaheed Ramiz Uddin Cantonment Public School &College

The Millennium Stars School & College
Torch Kindergarten
Zerabo Cantonment Public School & College

· Cadet Colleges:
Basically, there are 12 cadet colleges in the
country. Among them 9 are for the boys and the rest of the 3
are for the girls (Mymensingh, Feni, and Joypurhat). The
ﬁrst cadet college was established in the then East Pakistan
in 1958 at Faujdarhat in the district of Chattogram. The
government of the East Pakistan established new cadet
colleges at Jhenaidah (1964), Mirzapur of Tangail (1965)
and Sardah of Rajshahi (1965). Meanwhile, the
government created a residential model school in Dhaka in
1960.
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English
Bangla
Bangla
English
Bangla
English
English
Bangla
Bangla
Bangla
Bangla
English
English
Bangla
Bangla
English
Bangla
English
Bangla
English
Bangla
Bangla
English
English
English
Bangla
Bangla
Bangla
Bangla
English
Bangla
Bangla
English
Bangla
Bangla
English
Bangla
Bangla
Bangla
English
English
Bangla

Dhaka Cantonment
Dhaka Cantonment
BOF, Gazipur Cantonment
Shaheed SalahuddinCantonment, Tangail
Shaheed Salahuddin Cantonment, Tangail
Bhatiary, Chattogram
Halishahar, Chattogram
Halishahar, Chattogram
Cumilla Cantonment
Jahanabad Cantonment
Jahanabad Cantonment
Jahanabad Cantonment
Jalalabad Cantonment
Jalalabad Cantonment
Jashore Cantonment
Jashore Cantonment
Khagrachari Cantonment
Rangamati Cantonment
Lalmonirhat
Jahangirabad Cantonment
Mirpur Cantonment
Momenshahi Cantonment
Savar Cantonment
Momenshahi Cantonment
Cumilla Cantonment
Dhaka Cantonment
Parbatipur, Dinajpur
Quadirabad Cantonment
Quadirabad Cantonment
Dhaka Cantonment
Rajendrapur Cantonment
Rajshahi Cantonment
Ramu Cantonment
Rangpur Cantonment
Saidpur Cantonment
Quadirabad Cantonment
Savar Cantonment
Dhaka Cantonment
Dhaka Cantonment
Rangpur Cantonment
Mirpur Cantonment
Savar Cantonment
[Source: army.mil.bd]

Following its success as an educational
establishment, six more residential model schools were
established at Cumilla, Sylhet, Mymensingh, Barishal,
Pabna and Rangpur. After the independence of the country
in 1971, the government of Bangladesh converted those
six residential model schools (outside Dhaka) into cadet
colleges in the 1980s. The latest two cadet colleges for the
girls were established in Feni and Joypurhat in 2006.
In a nutshell, among twelve, four cadet colleges were
established before the independence, six residential model
schools were converted to cadet colleges and two colleges
were established by the Government of Bangladesh.
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Table 3 List of cadet colleges across the country
Sl.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Location

Area
(acre)

Established

Chattogram

185

1958

Jhenaidah

103

1963

Tangail

95

1963

Rajshahi

110

1965

Sylhet

52.37

1978

Rangpur

37

1979

Barishal

50

1981

Pabna

38

1981

Mymensingh

23

1983

Cumilla

52

1983

Name
Faujdarhat
Cadet College
Jhenaidah
Cadet College
Mirzapur
Cadet College
Rajshahi
Cadet College
Sylhet Cadet
College
Rangpur Cadet
College
Barishal Cadet
College
Pabna Cadet
College
Mymensingh
Girls Cadet
College
Cumilla Cadet
College
Feni Girls
Cadet College
Joypurhat
Girls Cadet
College
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2.

3.

4.

Feni

49.5

2006

Joypurhat

57

2006

No.
1.
2.

[Source: army.mil.bd]

In the ﬁeld of engineering studies, Bangladesh
Army has also been making a signiﬁcant contribution
across the country. BA along with the other armed forces
has established one military institute named – Military
Institute of Science & Technology (MIST) at Mirpur
Cantonment in Dhaka.Military Institute of Science and
Technology (MIST), the pioneer technical institute of
Armed Forces, started its journey from 19 April 1998. It is
an outcome of visionary leadership of armed forces and
Government of Bangladesh. MIST is located at Mirpur
Cantonment, which is on the northwest of Dhaka City.
On the other hand, BA established three engineering
universities across the country. Initially, three engineering
universities were named the same as – Bangladesh Army
University of Science and Technology, but later on the
names were changed as followed:

4.

Table 4 List of engineering institute and universities
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2015

Saidpur
Cantonment,
Nilphamari

2015

Qadirabad
Cantonment,
Natore

2015

[Source: army.mil.bd]

3.

1.

Cantonment,
Cumilla

· Medical Studies:
Bangladesh Army along with other armed forces
has established their leading medical institute named –
Armed Forces Medical College beside the Kurmitola
General Hospital in Dhaka in 1999. Moreover, BA has
spread out their opportunities of medical studies for the
general students as well. BA has ﬁve medical colleges
across the country in ﬁve diﬀerent cantonments. These
medical colleges are aﬃliated with the sole public
university of the armed forces (Bangladesh University of
Professionals – BUP).

· Engineering Studies:

No.

University of Science
and Technology
(BAIUST)
Bangladesh Army
University of Science
and Technology
(BAUST)
Bangladesh Army
University of
Engineering and
Technology (BAUET)

Name
Military Institute of
Science and
Technology (MIST)
Bangladesh Army
International

Location
Mirpur
Cantonment,
Dhaka
Cumilla

Established
1998

5.
6.

Table 5 List of medical colleges
Name
Location
Established
Armed Forces Medical Dhaka
1999
College
Cantonment
Army Medical College Bogura
2015
Bogura
Cantonment
Army Medical College Cumilla
2015
Cumilla
Cantonment
Army Medical College Chattorgram
2015
Chattorgram
Cantonment
Army Medical College Jashore
2015
Jashore
Cantonment
Army Medical College Rangpur
2015
Rangpur
Cantonment
[Source: afmc.edu.bd]

· Business Studies:
Army Institute of Business Administration,
commonly known as Army IBA is a business school run by
Bangladesh Army. Under this business school, there are
two Army IBA, one is located in Sylhet and another in
Savar, Dhaka. Both the institutions are aﬃliated with
Bangladesh University of Professionals (BUP).
Table 6 List of Army IBA
No.
1.
2.

Name
Army Institute of
Business
Administration
Army Institute of
Business
Administration

Location

Established

Savar,
Dhaka

2015

Jalalabad,
2015
Sylhet
[Source: aibasavar.edu.bd]
[Source: aibasylhet.edu.bd]
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HSC

The sole public university (Bangladesh
University of Professionals- BUP) governed by
Bangladesh Armed Forces has opened the higher
education arena by educating in diﬀerent disciplines. BUP
was established on 5th June 2008 by fulﬁlling the longcherished dream of Bangladesh Armed Forces. The
university is located in Mirpur Cantonment spreading over
10 acres of land.
6. Contribution of Bangladesh Army in
Educating The Nation
The future of a nation is built in the classrooms of
schools, colleges and universities (Jahangir, 2011).
Education, of the right kind, is the most powerful factor
that can be employed for the elevation of the people in
every respect (Rana, 2016). The concept of Nation
Building was originally used by some American political
scientists after World War II to describe the need for
integration of the state and society as an inescapable step
for national growth (Mallick, 2018). Likewise, the
contribution of Bangladesh Army in educating the nation
and building the nation are simultaneously profound and
immensely praiseworthy.
6.1. Contribution of General Schools and
Colleges
Bangladesh Army has been running more than 50 general
schools and colleges across the country. Every year
thousands of students are getting admitted in these
institutions. From these institutions thousands of students
are sitting for public exams every year. The passing rate of
these institutions is also quite remarkable. The passing
percentage is almost 100 percent. On the other hand, the
securing point of GPA (Grade Point Average) is also
noteworthy. Besides the number of enrolling students,
passing rate as well as the number of GPA-5 students is
also on the rise every year.

SSC

VOL-1

Year
2012
2013
2014
2015
2016
2012
ISSUE-1

Number of
Students
2481
2761
3026
3391
3538
8164
DEC-2020

Passing
Rate
99.71 %
99.71 %
100 %
99.97 %
99.86 %
98.80 %

GPA-5
Students
1851
2009
2616
2507
2604
3730

9009
10632
10633
12186

97.25 %
3797
99.21 %
5242
98.32 %
3702
98. 70 %
4926
[Source: Daily-Sun]

6.2. Contribution of Cadet Colleges
The idea behind the establishment of cadet
colleges was to train the country's youth and instill in them
high moral, sound mental capacity, breadth of vision,
physical stamina, power of leadership and the capacity to
run the rapidly expanding government administrative
machinery.
The cadet colleges (school-cum-college) were
completely diﬀerent from all existing types of secondary
and higher secondary educational establishments, but
soon became famous for their performance in terms of the
excellent results of their students in public examinations.
Such excellence was mainly attributed to rigorous scrutiny
in intakes and the good quality of instructional ability.
Th e co lleg es ar e p u t u n d er th e d ir ect
management and supervision of the armed forces of the
country and military education was made compulsory.
Admission in cadet colleges starts from grade seven. At the
end of the tenth grade, cadets are eligible to appear at the
secondary school certiﬁcate (SSC) examination conducted
under the national board exam system. Cadets passing the
SSC examination will continue studying in the same cadet
college for Higher Secondary Education. (Fazle Rabbi,
Banglapedia).
Table 7 Achievements of Army-run Cadet Colleges
Public
Exam
SSC

Table 7 Achievements of Army-run Schools and Colleges
Public
Exam

2013
2014
2015
2016

HSC

Year
2012
2013
2014
2015
2016
2012
2013
2014
2015
2016

Number of
Students
615
610
610
605
615
558
544
609
613
594

Passing
GPA-5
Rate
Students
100 %
612
100 %
608
100 %
608
100 %
595
100 %
610
100 %
639
100 %
538
100 %
604
100 %
613
100 %
575
[Source: Daily-Sun]

6.3. In the ﬁeld of Engineering Studies
In the ﬁeld of engineering studies, Bangladesh
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Army along with the other armed forces have been
contributing in disseminating the engineering and
technological knowledge among the young generation in
our country very fruitfully. The engineering institute like
MIST – Military Institute of Science & Technology and
other three science and technology universities are
producing thousands of advanced technologically
equipped graduates to meet the global and national
demand every year across the country. MIST came into
existence on 19 April 1998 and academic programs
commenced in January 1999. Initially the pioneer batches
were selected from military students.
Later on, the necessity of spreading engineering education
has been felt and the authority decided to admit civil
students (both male and female) since 2002. Apart from
regular disciplines MIST is conducting myriads of diverse
disciplines like - Bio-Medical Engineering, Nuclear
Science and Engineering, Environmental Engineering,
Coastal and Water Resources Engineering.
In this age of globalization, graduates from these
universities are putting their footmark in the arena of
expertise. For instance, a team from MIST named Dreams
Fin participated in American Institute of Aeronautics and
Astronautics (AIAA) Design Build Fly (DBF)
competition 2019 which was held at Tucson, Arizona,
USA from 11 to 14 April 2019.
Another team from BAIUST named BAIUST Spark
participated in the national reality show 'Udvaboker Khoje
(In Search of Inventor) – Season 2' patronized by
Government of Bangladesh and won the best 8th position
and prize money equivalent to half a million BDT for their
project accomplishment.
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Dental Council (BMDC) for MBBS degree to be conferred
by Dhaka University, Bangladesh.
This eﬀort was designed to create a group of high-quality
career doctors for the Armed Forces as well as the nation.
Notably, around 150 students proved their excellence
while earning the certiﬁcates of medical graduates every
year. In Bangladesh there are about 30 medical colleges
including private and public ones. Roughly (30 x 150)
4500 medical graduates pass out annually. Therefore,
mathematically speaking, about 3% doctors pass out from
AFMC every year. On the other hand, ﬁve medical
colleges across the country are also generating quite a
notable number of qualiﬁed doctors every year.
6.5. In the ﬁeld of Business Studies
The endeavor to spread the business-related
knowledge among the young graduates across the country
BA has been striving through its Business Administration
Institutes known as Army IBA since 2015. Army IBA has
been able to generate business graduates to meet the
challenges at national as well as global level every year.
Army IBA has been striving to foster young talents with
excellent business knowledge and generating competent
professionals to cope up with the dynamic corporate
world.
Moreover, graduates from these universities are
gaining their supreme achievements in diﬀerent
competitive contests at both national and global levels. For
instance, one of the Army IBA, (Savar) students, Iftekher
Mahmud secured up to the 8th position out of 1400
participants at Telenor Youth Forum in 2018.

6.4. In the ﬁeld of Medical Studies
6.6. Proyash: A Glorious Endeavor
To combat the challenges of 21st century in
medical sector Bangladesh Armed Forces felt the
necessity of having a group of motivated and dedicated
souls. In this perspective, Armed Forces Medical College
(AFMC) was established to respond to the global
challenges in medical education.
The academic activities of the Armed Forces Medical
College (AFMC) commenced on 20 June 1999 with 56
medical cadets. The college is aﬃliated to Bangladesh
University of Professionals (BUP) and recognized by
Bangladesh Medical & Dental Council (BMDC). The aim
of the Armed Forces Medical College is to train two
groups of specially selected candidates called AMC cadets
and AFMC cadets respectively for ﬁve academic years
according to the syllabus set by Bangladesh Medical &
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With the motto of Special Child, Special Rights,
the sacred initiative of Bangladesh Army named as
'Proyash' to disseminate the light of education among the
special children speciﬁcally targeted to the NeuroDevelopment Disordered has already earned the global
standard and accolades. Proyash is functioning under the
patronization of Bangladesh Army since July 2006. With
its Headquarter in Dhaka Cantonment, Proyash has spread
out 10 more branches across diﬀerent cantonments.
Throughout the country, total 11 branches of Proyash are
providing special education for 1180 students with a view
to creating an inclusive and child-friendly environment.
Among the students in Proyash about 35 percent of the
students are from military families while the rest from
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civilians. The authorities started enrolling children from
civilians in 2009. Proyash has adapted programmes to
organize the classes of children aged 6 to 16 years in
accordance with their need, type, eﬃciency (aptness) and
age. A comprehensive curriculum is also formulated to
cope up with the existing education of mainstream
curriculum.
Following the systems of central Proyash, these branches
are providing education, health and vocational training to
the remote areas. There are ﬁve main programmes in
which special education programme is the main one and
the other four are supportive ones. At present, total 256
teachers, 45 therapists and 227 employees including
teaching assistants, administrative oﬃcers and staﬀ are
serving together for the children with special needs.
6.7. Contribution of the Sole Public University
BUP
There is no denying the fact that presently the
scope of higher education in Bangladesh has immensely
proliferated (Roy, 2011). Since the establishment of BUP
in 2008 the highest echelon of knowledge of armed forces
of Bangladesh has widened its domain into a new horizon.
With the motto of 'Excellence through Knowledge' BUP is
proliferating its amplitude of higher education for both
armed forces students and civil students from home and
abroad.
BUP is envisioned to be a beacon of light for the country's
scientiﬁc and technological progress (Roy, 2011). With
this view, BUP has been able to make its excellence
through providing quality education in every discipline
like engineering, business, medical as well as strategic
studies. The university is oﬀering undergraduate,
graduate, postgraduate programmes and certiﬁcate
courses.
Moreover, with the establishment of BUP all the armed
forces institutions are brought under one umbrella. The
institutions/academies which are the aﬃliated bodies of
BUP are National Defence College (NDC), Defence
Services Command and Staﬀ College (DSCSC), Military
Institute of Science and Technology (MIST), Armed
Forces Medical College (AFMC), Armed Forces Institute
of Pathology (AFIP), Armed Forces Medical Institute
(AFMI), Bangladesh Military Academy (BMA),
Bangladesh Naval Academy (BNA), Bangladesh Air
Force Academy (BAFA) and Artillery Centre and School
(AC&S). Any other military or civil
college/institute/academy etc. as found suitable by the
management of the regulatory bodies may also be aﬃliated
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under this university.
7.

Conclusion

Bangladesh Army is envisaged to grow a modern
and exemplary hub of excellence through education and
research for the greater national development.
Undoubtedly, BA is empowering human resource with the
light of education through their educational institutions in
whatsoever scale is possible.
It is very explicit that from general and engineering studies
to medical and business studies Bangladesh Army is
spreading its paramount contribution in educating the
nation. Therefore, it would be wise to outline the
signiﬁcance of Bangladesh Army in our national
development by tracing its contributions through
educational institutions and generating prospects for our
national development. Last but not the least, it would be
quite pertinent to quote the motto of Bangladesh Army as –
“In War - In Peace, We are Everywhere for our Country”.
8.
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