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= Abstract

Technological advancements in the Web have made substantial impact on every aspect of life and
education is no exception. Both traditional and emerging engineering models have been influenced by
enormous opportunities offered by the Web for collaboration, communication, dissemination of content
and implementation of emerging pedagogies. The different types of online resources supported by the Web
include a) digital content such as e-books, tutorials, and lecture notes, b) learning objects such as
simulations, animations and structured lessons, and c) interactive, dynamic and multi-user learning
environments. Professional communication is supported through synchronous and asynchronous Web tools
and tools for real-time interactions and collaborations are integrated with the learning environments. This
chapter outlines opportunities created by the Web in improving engineering education by discussing major
Web enabled initiatives implemented by various engineering institutions with reference to the recent
research. It also discusses factors that in some cases may impede use of Web in engineering education
despite its established usefulness and need. Further, it discusses measures that could be placed to foster
computer and Web based training in engineering pedagogy.

Keywords: e-Learning; Engineering Education; ICT; Higher Education; Applications of e-Learning;
Engineering Paradigm

= Introduction

Engineering is a discipline of facilitating acquisition of scientific, mathematical, economic, social,
and practical knowledge to design and build structures, machines, devices, systems, materials and processes
and to translate it to address the needs of society in challenging and complex environment. Traditionally,
engineering education has been content-centric, design-oriented, and permeated by the development of
problem solving skills having societal implications. Some non-engineering subjects like management,
finance, law, humanities have been included in the course structure of all denominations of engineering as
these deal with contemporary and social issues besides helping in acquiring soft skills. Collaboration, team-
work, leadership and entrepreneurship have become important aspect of engineering education. Further, the
course layout and curriculum contents thereof are frequently updated to contemporary requirements.’

Desired competencies for engineers include domain knowledge, project handling capability, finance
management and soft skills besides having temperament to work in trying circumstances as an individual or
in a team. Besides, an engineer is required to possess skills to address societal and environment issues and
ability and zeal for lifelong learning [']. Accreditation Board for Engineering and Technology (ABET)
(http://www.abet.org/), requires that engineering programs equip their graduates to: a) apply knowledge of
mathematics, science, and engineering in problem solving, b) design and conduct experiments, to analyze
and interpret data, c) design a system, components, or develop process to meet intended needs, d) function
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on multi-disciplinary teams, e) identify, formulate, and solve engineering problems, f) use the techniques,
skills, and modern engineering tools necessary for engineering practice, g) communicate effectively, h)
understand professional and ethical responsibility, i) understand the impact of engineering solutions in a
global and societal context, j) recognize the need for, and an ability to engage in, life-long learning, and, k)
knowledge of contemporary issues. Further, engineering education must be dynamic and adaptive to
inculcate competencies in engineers that support current engineering practices and research. The approach
to engineering education has transformed from traditional to constructivist paradigm worldwide, however,
the traditional paradigm is still practiced at most institutions around the world especially in developing
countries. Adoption of ICT and Web in engineering education is considered as a major enabler for this
transformation as they permit easy implementation of new pedagogy with or without displacing the
traditional setup of classrooms. ICT and Web when applied in traditional engineering paradigm extends
communication between its peers and makes relevant content timely available to learners. When applied in
emerging engineering paradigm they besides permitting greater communication and extensive content also
create ambiance for problem based learning, lifelong learning, discoveries, innovations, entrepreneurial
opportunities, social linkages, etc. Web creates a platform for modern learning theories such as blended
learning and community of practices where traditional learning theories are both supplemented and
complemented by online facilities. Web throws open diverse opportunities for institutions to exploit and
share its teaching expertise and learning resources through widely adopted standards and software tools
which can benefit not only learners and teachers but institutions as well.

* Engineering Paradigm (Traditional vs. Emerging)

Traditional engineering education is based on positivism and is teacher-centric while as emerging
or modern engineering education is based on constructivism and is learner-centric. A recent study conducted
by McCabe [?] has demonstrated how two approaches of teaching and learning engineering differ in
curriculum structure, course design, delivery of lessons and student assessment. The key findings of the study
are as follows: a) In traditional paradigm, curriculum is deductive, curricula and courses emphasize content,
courses are compartmentalized, self-contained and taught by an individual instructor, content is determined
by the syllabus, and design is taught in capstone design courses while as in emerging paradigm curriculum
is integrated, curricula and courses balance content and skills, courses are horizontally integrated across
subjects and disciplines and/or vertically integrated across years of curriculum, content is determined by
learning objectives, and design is taught throughout the curriculum, b) In traditional approach, teaching is
conducted deductively, teaching style addresses only one learning style, most in-class activity (theory
classes) is done by the instructor, homework and tests involve exclusively convergent problems, all
homework outside of projects and labs is done individually, teaching evaluation is based on student
evaluation, and courses are taught by lecturing in classrooms. While as in emerging approach teaching is
conducted inductively, teaching style addresses a broad spectrum of learning styles, active learning is used
where courses are shared by instructors, homework and tests involve convergent and divergent problems and
troubleshooting, interpretation and problem formation exercise, some homework is done individually and
some cooperatively, teacher evaluation is based on student rating, peer rating, self-rating and learning
outcome, and courses are taught by lecturing using technology based tools, using interactive multimedia
tutorials and also online, c) In traditional approach, teachers are Ph.D. degree holders specializing in frontier
disciplinary research while as in emerging approach teachers are people specializing in scholarship of
discovery or integration or application or teaching and learning, and, d) In traditional approach, faculty
members are not prepared to teach while as in emerging approach, faculty is prepared through staff
workshops, seminars, learning committees and mentorship. The study concluded that some of the emerging
practices require no additional resources while as other require some costs to be implemented.

In traditional approach of education, teacher presents material as clearly as possible to the students
who understand it. Students’ inability to understand the presented material indicates either their lack of
aptitude or diligence or the instructor’s lack of teaching skills. Traditionally, engineering curriculum
comprises of four components namely theory courses, practical courses, seminar on contemporary topic and
project work. In traditional mode of teaching and learning, all topics of the theory courses are taught in the
classrooms using black/white boards, experiments of practical courses are conducted in the laboratory using
relevant equipment under the supervision of teachers. The students prepare seminar paper under the guidance
of teachers on a topic duly approved by the seminar evaluation committee. Students collaborate in groups to
complete assigned project work in the laboratories. Students’ performance in theory courses is assessed on
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the basis of score obtained by them in written tests. For practical courses the knowledge of instruments used,
theory of experiment, graphical representation of data obtained in measurements and write up are evaluated
to grade the students. Continuous assignment component is assessed through transparent open evaluation
system comprising of quiz tests based on multiple choice questions, assignments, seminars and viva voce.

Traditional engineering education model is inadequate for preparing students to address complex
issues of the twenty-first century [*]. Engineering education has been studies by Rugarcia, et al, who have
given an exhaustively enumerated list of deficiencies in its various components [*]. Teaching and learning
suffers on account of various factors that include: 1) inadequate student-teacher interaction, ii) complexity of
teaching and learning, iii) loss of synchronization, iv) weakness in collaboration and communication, and,
v) massive curriculum, and, v) difficulty in student management, vi) lack of teaching aids and facilities, vii)
unstructured study material, and viii) inadequate classroom environment. Time allotted to classroom and
laboratory sessions often are inadequate to complete the course curriculum and therefore, all queries of
students cannot be answered adequately. Further, slow learners are worst sufferers. Since in almost all theory
and laboratory courses of engineering programs, diagrams (circuit diagrams, network diagrams, process
diagrams, flowcharts, etc.) are drawn to explain a particular topic or to demonstrate the functioning of a
circuit or process, the timing for interaction between students and teachers and students and students is
further reduced. Lab demonstrations are of limited durations and students have to learn at the pace of the
teacher which may be too short for some slow learning students who fail to synchronize learning with
teaching. Demonstrating an experiment in laboratory sessions has to be repeated for each group of students
as it is not possible to demonstrate the same to entire class in one go. Further, hands on training in laboratories
can suffer due to high enrolment and disproportionate number of requisite apparatus and components. To
keep abreast with the developments purchase of new apparatus and consumable components and
maintenance of apparatus has to frequent. An academic disconnect between students and teachers occurs
during winter/summer vocations and examination preparatory holidays. Students make most of the study
during examination preparatory days and vocations where many questions and queries surface but due to
physical disconnect between students and teachers, and students and students these queries cannot be
responded. The functioning of a particular component, circuit, program or process has to be imagined by
both the teachers and the students. Every theory course is supported by sufficient experiments in laboratory
courses. Teaching them separately creates disconnect between these courses and quite often synchronization
is lost between a particular session of theory course and respective experiment in laboratory course. The
work undertaken in seminar paper, project report, experimental write ups, etc. is collaborative in nature
where students and teachers have specific roles to play. This activity demands communication and
collaborative preparation of the content between a group of students and the mentor. Due to overwhelming
workload of teachers, it becomes very difficult for them to check the content of these reports and suggest
improvements during working hours. As a result, there is not only delay in the submission of such reports
but content is also not well organized. Hand written or computer printouts of continuous assessments
pertaining to each theory course are submitted by students to respective teachers for evaluation and
assessment. Each teacher award marks to students for the continuous assessments component but do not
provide descriptive comments to each student and also finds difficulty in establishing the ownership of the
content.

Engineering practices and research worldwide has undergone changes due to impact of technology
on global economy. Engineers are required to have deep understanding of global market, possess capability
to work in different cultures and interdisciplinary intellectual span rather than focused practice within
traditional disciplines [*]. Further, the offshoring of engineering positions and outsourcing of engineering
jobs have complicated the engineering practices. State funding for research is inadequate to research in new
knowledge generated by fundamental scientific discovery into the innovative new products, processes, and
services required by the society, therefore, private investments are necessary to produce the ingredients
essential for innovation to flourish. These changes have surfaced serious deficiencies in traditional
engineering education and raised calls for changes in curriculum structure, its delivery and assessment to
meet the new challenges such as globalization, demographic change, and disruptive new technologies by
transforming old paradigms into new paradigms. Research work [°] suggests that the new paradigms for
engineering education must: a) respond to the incredible pace of intellectual change, b) develop and
implement new technologies, ¢) accommodate a far more complete approach to address social needs and
priorities, link social, economic, environmental, legal, and political considerations with technological design
and innovation, and, d) reflect in its diversity, quality, and rigor the characteristics necessary to serve a 21
century nation and world. Twenty first century engineers must be globally sophisticated, culturally aware,
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technically competent, innovative and entrepreneurial, nimble, flexible, and mobile []. Research works such
as those of Clough [*] and Duderstad [°] have recommended that engineering education must be able to
produce engineers capable to meet national challenges. They further, advocate that the new paradigm of
engineering education must include lifelong learning as the shelf life of taught knowledge has declined to a
few years and broadening of engineering curriculum to provide opportunities to students to learn the
innovation and entrepreneurial skills. The study further recommends that institutions must strive hard to
provide exciting, creative, and adventurous educational experiences capable of attracting the most talented
students. In emerging approach of education teacher present new information in the context of what students
already know and help them to develop understanding and skills through activity and reflection rather than
making them passive recipients of information [2]. Several research such as Svinicki et al ['°], Ambrose et
al ["'], Sousa ['?], Prince ['*] and Bransford et al ["“] have confirmed the advantages of learner-centric
educational paradigm over traditional teacher-centric paradigm for almost any targeted learning outcome.

= Web in Education

The last decade has seen Information and Communication Technologies (ICT) dramatically
transforming the world, enabling innovation and increasing productivity, connecting people and
communities, improving standards of living and opportunities across the globe, bridging economic and social
divides and reducing poverty ['*]. Different ICT tools for use in education are: tools for data collection,
processing and interpretation, databases, spread sheets, and simulators, graphing and modelling tools,
multimedia software for audio, video and ‘virtual experiments’, publishing and presentation tools, recording
equipment, optical character recognition tools, computer projection technology, etc. [CT makes conceivable
target oriented practical and theoretical aspects of teaching and learning as it: a) Increases Efficiency by
Expediting and enhancing work production, Offering release from laborious manual processes and more
time for thinking, discussion and interpretation, b) Establishes Linkage by increasing currency and scope of
relevant phenomena by linking school science to contemporary science and Providing access to experiences
not otherwise feasible, ¢) Facilitates Experimentation through supporting exploration and experimentation
by providing immediate, visual feedback, focusing attention on over-arching issues, and increasing salience
of underlying abstract concepts, and d) Promotes Collaborative Efforts by fostering self-regulated and
collaborative learning, and improving motivation and engagement. ICT is a major enabler for education as
it can help meet different learning objectives. It has transformed the roles of teachers from knowledge
transmitter to learning facilitator and that of learners from passive recipients to active participants. ICT
increases efficiency of teaching, learning, planning and management, facilitates experimentation and lifelong
learning and promotes linkage and collaboration ['®]. Widespread acceptance of ICT and their advancements
especially advent of the Internet and its continuing progresses revolutionized the global economy and made
its impact on all aspects of society. These new ICTs were swiftly adapted to provide learning opportunities
to anybody without restrictions of time and place. A new concept of learning which uses electronic means
for learning called e-learning got conceived. It is believed that this concept has been developed by Nonaka
et al among other innovators ['’]. No single agreed upon definition of e-learning exists in the literature.
Different researchers have defined e-learning in different perspectives either to supplement formal or
informal learning modes of traditional education or to enable emerging educational approaches. A broader
definition of e-learning as given by Wentling et al ['*] defines e-learning as “the acquisition and use of
knowledge distributed and facilitated primarily by electronic means”. The study further explain that “this
form of learning currently depends on networked computers but will likely evolve into systems consisting
of a variety of channels (e.g. wireless, satellite) and technologies (e.g. cellular phones, PDAs) as they are
developed and adopted”. E-Learning is learning with a motto “Anytime, Anywhere and Anybody”
sometimes also called as A3 which in recent years has been added with Anyhow. E-learning uses ICTs
particularly the Internet technologies such as Web to deliver content and instructions synchronously and
asynchronously for enhancing efficiency of learning and to increase knowledge. Recent development in Web
especially, the Web 2.0 Apps, frameworks, and architectures made online interaction, collaboration and
information sharing possible, giving its users deep and rich experience. Social aspects of e-learning, support
for varied pedagogical approaches, and facilitation for integrating self-directed and collaborative learning
into lecture management systems has been made possible by the read-write characteristics of Web. Web 2.0
applications provide users with a deep and rich experiences. It makes easier for people to find information
and connect with one another online, allows users to create and share information on the web and allows
users to collaborate with others interactively. It is not a new version of the World Wide Web, and does not
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necessarily refers to any updated technical specifications. Where previously online users were restricted to
viewing web content passively, the new Web 2.0 applications allow users to change web content in some
websites, while in other sites they can keep in touch with friends, organize meetings, exchange news and
photos. With Web 2.0 anyone can easily create their own materials and publish or communicate these among
groups of friends and colleagues, or to a worldwide audience. There are many Web 2.0 apps available for
use in education or that can be some or the other way used in education. These apps or tools have facilities
for personal note, book marks, tags, peer to peer learning, comments and feedback, live instructions,
collaborative classroom, teacher absence preparation, notebook share, bulletin boards, group
communication, reusable APIs, collaborative class projects, fun and creative activities, micro-blogging,
stalking, FOSS, learning management system, online course management system, etc.

The emergence of semantic Web which employs artificial intelligence for intelligent searching,
personalization, three dimensional visualizations, and interactions, it is envisaged that learning shall be
further benefited as tasks such as finding relevant courses, most relevant books, and connections between
peer groups of learners, finding most competent teacher shall be automated.

» Web Tools for Education

The core components of e-learning are the learner, the content, the teacher and the technology ['].
E-learning has been defined by Resta et al [*°] as learning by communicating and interacting using Internet
with contents accessed on Internet within the context of sound pedagogy. It has content and communication
dimensions and can be categorized into four categories namely e-resources, online courses, blended learning
and community of practice. This classification along with relevant web tools has been explained by Banday
[*']. Figure 1 shows this classification along with relevant web tools in each form. Web tools including
social networking sites are being extensively used in e-learning. A study [**] has examined and studies the
opportunities created by these tools in various areas of education other that engineering.
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Figure 1. Forms of e-learning and relevant web tools in each form

E-Resources: In this form of e-learning, the content is not organized for instructions and there exists
little or no human interaction between teachers and students or teachers and teachers. The content can take
several forms such as Websites/Web Portals, reference material, e-books, video tutorials, sample projects,
models, demos and simulations. A website is a set of web pages hosted on a web server which can be
accessed using a network such as the Internet or an Intranet. A website can be accessed using a unique
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address known as a URL. World Wide Web is a collection of a large number of websites globally accessible
via the Internet. Websites consist of one or more web-pages which are documents containing plain text,
images, graphs, charts, animations etc. The various web-pages in a website are interlinked to each other
using hyperlinks to allow easy navigation. Website usually contains information and resources intended for
a particular audience. There are large number of websites on the Internet providing study material for
students and scholars for the purpose of education and learning. The Internet is full of reference material
for students and scholars including digital versions of various books, references, user guides, thesis,
research papers and scholarly articles. This kind of online reference material helps in learning online
effectively and efficiently. An e-book (electronic book) also known as e-edition is a full book publication
in digital format containing text, images, charts, etc., which can be read on computers, laptops and other
hand-held devices. An e-book is usually a digital version of a printed book or reference. Some e-books exist
only in digital format without a printed version. E-books can be downloaded directly from the Internet or
from the publisher’s websites. E-books are very helpful and popular in e-learning because they are very
easy to acquire, buy, carry, store and read. They can be read across multiple devices without having to carry
them around including computers, laptops mobile phones, e-book readers, tablet computers etc. The Internet
provides access to a number of video sharing websites like YouTube, Vimeo, DNA Tube, etc. These websites
contain a large number of educational videos used for education and learning purpose. Video tutorials may
contain recorded lectures, step by step instructions and walkthroughs for problem solving, experiments and
procedures. Video tutorials can be viewed online on the Internet and may also be available for download
and storage for future reference. Video tutorials enhance the process of e-learning because videos are highly
effective for quick learning and thorough understanding of subject matter. Sample projects available in
digital format can be a very effective mode of learning and understanding via the electronic media. Students
and scholars can acquire and analyze sample projects online for the purpose of developing and carrying out
new projects effectively. Software applications which can be downloaded and installed or used online
provide educational models, demos and simulations of real world objects and situations with a vast amount
of information e.g. medical instruments, human and animal body models, flight simulators etc. These
models help effectively speed up the process of learning at minimum costs and risks. A limited interaction
in terms of asynchronous messaging such as e-mail may exist in this form of learning. E-mail (Electronic
Mail) also referred to as email or e-mail is one of the widely used asynchronous communication application
over the Internet. The use of email has increased due to the increasing level of globalization. E-mail is the
most basic and popular way of communication among learners, facilitators and instructors.

Online Courses: In this form of e-learning, the content is organized and constructed by the teacher
and there exists a certain degree of communication between the teacher and the student. Online courses are
often used in distance education. Internet is used to reach the website(s) offering online course. The
important web tool used include Course Management Systems and live video streaming. Content
Management System (CMS) which is a dynamic web application used for easy management of various
types of content such as text, images, videos etc. The CMS allows easy categorization, classification and
cross linking of various articles or web pages. Various educational institutes, colleges and universities
across the world use different types of content management systems for providing a vast amount of learning
material to their students registered for various online courses to study remotely. Websites like ustream
allow users to stream videos online in real-time. Trainers and teachers can create their own channels and
provide their lectures via Internet in real-time to students all around the globe. The channels are usually
assigned to a unique access link with proper permissions which can be shared with students allowing them
to attend the lectures and trainings. Besides e-mail, various text chat tools are used for communication
between peers. Text chat unlike e-mail is a synchronous way of communication between two or more users.
The users login through their respective accounts and can write and read messages in real time and discuss
their subject matter. In text chat, communication is made via written text, exchange of diverse types of files
and links to resources in real time. Students make use of text chat to interact with their teachers and
colleagues to discuss subject matter.

Blended Learning: In this form of e-learning the content is not only organized and constructed by
the teacher but is also supplemented and complimented easily by the teacher and there exists a highest and
enriched level of communication between teachers and students and between students. In this form face to
face learning is supported by technology. The important web tools used besides CMS include various
communication tools that enable students and teachers to collaborate and share resources such as Podcasts,
Wikis, e-Portfolios, Forums, Quiz and Puzzles, Blogs, Answer Engines, and Social Networking. A podcast
also known as a nefcast is a digital medium in which audio, video, PDF, or e-books are made available in
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episodic series. These resources are made available through web syndication, online streaming, download
or sent to the subscribers directly through e-mail or website account inbox. This type of media is very
effective e-learning tool for various organized online courses. A blog is a website consisting of posts or
articles published by individuals or organizations on the Internet. Most of the blogs are dynamic and
interactive, allowing the readers to leave comments or discuss the posts or articles. Scholars, teachers,
colleges, universities and other educational institutions can set up blogs to post various educational articles
for their students to read and discuss. Blogs are becoming a very common source of knowledge for e-
learning. A Wiki is a web based application which allows users to manage its content in collaboration with
other users. Wiki is a type of CMS but there is no single owner or author of the content that exists in the
system. Wikis are a great source of information as well as information sharing and maintenance tool. Wikis
have been successfully used to enable hundreds of students to participate in a collaborative icebreaker
exercise at Deakin University illustrating how e-learning practitioners can use wiki technology to enhance
social interaction amongst students online. An e-portfolio is a learner-centered approach of learning,
training and development. It is a demonstration and record of work, achievements and goals of students in
electronic format usually published online. E-portfolios allows users to get comments, reflections,
suggestions and support from other users and scholars. This way, the students are able to take their learning
process in their own hands. Online forums are a type of dynamic and interactive web based application
which allows users to post topics for discussion and brainstorming. The forum usually has a way to organize
and classify the topics under various sections or subjects. The users can post a topic of their interest in the
relevant section of the forum so that other users can read and discuss the topic. The forums usually allow
comments on topics as well as comments on comments known as threaded comments and these threads are
displayed in a very user friendly manner. The forums allow e-learners to seek the views and understanding
of other users on their topics for in depth and more clear understanding of subject matter. Education
institutions also set up official forums for their students and teachers to discuss course material. Answer
engines like Yahoo Answers, Wiki Answers, etc. are dynamic web based applications that allow users to
post a question and other users can attempt to answer the questions being asked. The asking user usually
has the possibility of choosing the correct and most helpful answer from all the received answers. The
process of asking questions and answering the questions is encouraged by reward points or reputation points
in the answer engine. The answer engines are a useful tool in e-learning allowing students to seek answers
to questions and solutions to their problems online from anywhere while learning. There are number of web
application allowing learners to participate in quizzes and puzzles to help them assess their understanding
of subject. These applications provide quick results with thorough performance reports. Social networks
are websites which allow people to connect to each other, share information and send messages. The e-
learning process is enhanced by the proper use of social networks in education. Students, teachers and
educational institutions can share valuable information with each other to benefit students as well as
teachers. Sharing links to useful articles on the Internet, sharing educative videos, images, blogs, new
discoveries on related subject matter can transform e-learning further. Besides all tools used for
communication in previous discussed forms of e-Learning, various other communication tools such as
Online Chat, Audio/Video Chat, Real-time Whiteboards, Social networking Connections, Microblogging,
Desktop Conferencing, Remote Desktop Access and File Sharing tools are used for enriched
communications. Online chat is a synchronous mode of communication between multiple users. The users
can join predefined chat rooms online and even create new chat rooms. In some cases unregistered users can
also participate in online chat in read-only or read-write modes depending upon the policies of the chat
rooms. Online chat systems may allow storing the chat and a transcript can then be mailed to participants or
placed on the website for participants and others to read later. Audio and video chat is the most effective
mode of online communication using Internet or intranet. This involves sharing of voice and video stream
between two communicating users. The quality of the video or audio is depends on the hardware, software
and network performance. A number of VoIP applications e.g. Skype etc. allow audio, video chatting on the
Internet. Students and teachers participate in audio and video chats to improve e-learning process. Real-time
whiteboard is an online application that allows various users to view a virtual whiteboard online. The users
can write on the board using available tools like markets, painting tools, etc. Anything drawn by a user is
reflected on the whiteboard of all other participants in the real time. A teacher for example can write on the
board, make drawings, and solve equations while the students located globally view the changes immediately
thus making an online remote classroom look like a real life classroom. Social networking platforms allow
students, teachers to stay in connection and learn in collaboration with each other. The social networking
tools allow personal messaging, newsfeeds from connected users, text streams and even live chat. In e-
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learning, these communication, collaboration and sharing capabilities of social networks serve as efficient
communication tools to help learn effectively. Microblogging sites are web based applications which allow
sharing small and short messages, links to articles, images and other resources with connected peers.
Microblogging is an excellent tool for asynchronous communication for students learning remotely using
the Internet. Desktop conference is a mode of communication where the participants can share their screens
with each other. The users can remotely view demonstrations, presentations, etc. from the computers of other
remotely located users via the Internet. Desktop conference is usually accompanied with text, audio and
video chat for explanation of the content being shared. Teachers find desktop conference beneficial for e-
learning as they can teach their students online by sharing their pre-prepared presentations, slideshows, and
whiteboards in real time. Remote access is a technology with which a user (host) can provide control on their
computers to remote users (guest) via Internet or Intranet. The guest user can control the computer of the
host, perform various tasks, demonstrate some steps or techniques while the host user can watch and track
the actions. File sharing is a mode of communication by which users can share files online. The users are
able to upload their files to their accounts and send a link to their friends in order to share the files. Through
the medium of file sharing, students located across globe can send content and files to each other. These file
sharing services usually allow sharing large size files which are not possible to share using other means of
communication like email etc.

Communities of Practice: In this form of e-learning, teacher and students co-construct courses,
regularly update, upgrade and share them on the Web and there exists not only communication between
teachers and students, and between students but also between teachers to share their experiences and ideas.
This form of learning uses extensive Web tools that include Collaborative Documents, Collaborative CMS,
and Online Document Management Systems besides all those discussed earlier. Collaborative documents
are an online real-time dynamic application allowing creating, editing, sharing and downloading documents.
These tools allow editing the document in collaboration with other users in real-time. Multiple users can
work on a single document at the same time and each user can use what and where the other users are
working on. The changes made by each user are reflected across all users in real-time without any delay.
The documents may be in form of word documents, spreadsheets, slideshow presentations etc. The
collaborative documents allow learners to collaborate and create documents, charts, spreadsheets,
presentations together remotely. Online document management systems are web based applications
allowing users to store files and documents and track the changes made by different users. It is the
responsibility of the document management system to keep versioned copies of documents after every
modification to them. The document management system is a handy tool on working together on
collaborative assignments, projects and tasks provided by the trainers. The communication tools used in
this mode of learning are Video Conferencing, Audio Conferencing, Online Planning and Management
tools, Mobile Apps besides all those used in other modes of learnings. Video conferencing is a Web tool for
groups of users to interact with each other while sharing their live video streams. This type of communication
is helpful in holding group meetings and conferences. All users can see all other users on their screens. This
is an effective way for brainstorming, discussion and learning. Audio conferencing is a Web tool for group
discussions and e-conferences using voice. All users are constantly listening to the speaker. A user can
indicate the need to talk by a method called hand-raising. Once the user raises hand, he is added to the queue
and the system provides the users a chance to speak based on the hand raising in a first cum first serve basis.
Online planning and management Web tools allow users to plan their activities, share tasks and track the
progress of each other. Each user has an account while they update the status of their projects, tasks and
assignments, letting other users know information and further actions. The online planning tools typically
have the tools to allow discussions and planning online.

= Web in Engineering Education

Currently, ICT and e-learning are implemented in engineering institutions all over the world,
however, the breadth and depth of this implementation differs importantly between nations and across
institutions despite its perceived need and strong desire. These differences are much more in case of e-
learning (web based learning) in which different types of resources are made available online to learners.

One such resource is digital or digitized content such as lecture notes, tutorials, e-books, etc.
available for download or studying online using some online system such as OpenCourseWare Consortium
(http://www.ocwconsortium.org), and Open University OpenLearn project (http://openlearn.open.ac.uk/).
The OpenCourseWare Consortium is a worldwide community of hundreds of higher education institutions
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and associated organizations committed to advancing open education and its impact on global education. It
is the name given to open educational resources that are presented in course format, often including course
planning materials, such as syllabi and course calendars, along with thematic content, such as textbooks,
lectures, presentations, notes and simulations which are developed by experienced educators and are
available for use, repurposing, and modification (including translation), in whole or in part, by everyone,
everywhere in the world free of cost. As on Jan 2014, it tracks 22868 courses from 72 providers besides
other resources such as Webcasts, toolkits and Open Textbooks. Free and open sharing increases access to
education and knowledge for anyone, anywhere, anytime and allows people to make changes to materials or
to combine resources in new ways to build something new. OpenLearn aims to break the barriers to education
by reaching millions of learners around the world, providing free educational resources such as online
courses including engineering and technology. As on January, 2014, it offers 650 online courses besides
other educational resources.

Second type of online resources are learning objects such as simulations, structured lessons,
animations, videos, etc. such as MERLOT (www.merlot.org) and JORUM (www.jorum.ac.uk/). MERLOT is
a program of California State University in partnership with educational institutions, professional societies
and industry. It is a community of staff, volunteers, and members who work together in various ways to
provide users of OER (Open Educational Resource) teaching and learning materials with a wealth of services
and functions that can enhance their instructional experience. In MERLOT there are over a dozen
communities, over 50000 educational material of varied types such as animations, assignments, case studies,
collections, drill and practices, ePortfolios, learning objects, online courses, open journal articles, open text
books, presentations, quiz/tests, reference materials, simulations, tutorials, workshop and training material,
etc. Several tools for content creation such as content builder, development tools, assessment tools, and social
networking tools are also hosted on it. JORUM is a service for further and higher education, to collect and
share Open Educational Resources (OER), allowing their reuse and repurposing. In Jorum educational
resources can be deposited as well as linked to. This online repository service is part of the wider landscape
of repositories being developed institutionally, locally, regionally or across subject areas.

The third type is multi-user, dynamic and interactive learning environments permitting constructive
learning, where a learner learns by doing such as Finesse [**], and WiFi Virtual Laboratory [**] such as
Advanced Network Technology Virtual Lab (http:/virtual-labs.ac.in/). The Advanced Network
Technologies Virtual Lab has been to impart state-of-the-art knowledge on advanced topics in Computer
Networks in an interactive manner through the Web. It introduces the concept of network simulation to the
students and involves them in analytical studies of computer networks through network simulation. To
provide a complete learning management system around the Virtual Labs in subjects of Science and
Engineering where the students can avail the various tools for learning, including additional web-resources,
video-lectures, animated demonstrations and self-evaluation has been setup by the Ministry of Human
Resources Development, Government of India (http://www.vlab.co.in/). There are scores of such virtual labs
that have been come up from various academic institutions recently. Recent research works such as [**], [*],
[*7], [**] shows that several institutions have created their own virtual and remote laboratories to support
life-long learning and students’ autonomous learning activities in various disciplines including electronics
and microelectronics, power electronics and electrical drives, chemistry, physics, and control and
automation. Virtual Learning Environments (VLE) besides supporting online delivery of content also
support e-mail, newsgroups, and bulletin boards. These VLEs evolved into managed learning environments
(MLE) that also support notice-boards, chat rooms, online assessment, whiteboards, and other web tools.
Both commercial and open source VLEs and MLEs such as Mood!e (http://moodle.org) (most popular LMS)
[ » 1, WebCT/Blackboard (http://www.blackboard.com), [Ilias (http://www.ilias.de), .LRN
(http://www.dotlrn.org), Sakai (http://www.sakaiproject.org/), Claroline (http://www .claroline.net) are used
in engineering education. Moodle is a learning platform designed to provide educators, administrators and
learners with a single robust, secure and integrated system to create personalized learning environments. It
is a Course Management System (CMS), also known as a Learning Management System (LMS) or a Virtual
Learning Environment (VLE). It is a free web application that educators can use to create effective online
learning sites. As on January 2014, over 46 thousand virtual learning environments have been created in over
200 countries which hosting over 7 million courses. There are over 65 million users, 1 million teachers, and
over 77 million enrolments to these courses. Blackboard offers solutions to higher education, K-12, career
colleges, corporations, associations, government and military to improve individual and institutional
performance by using a range of platforms such as Learn, Collaborate, Connect, Transact, Analytics, Mobile,
and Engage to make teaching and learning more effective in the classroom and on the Web. .LRN is a full-
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featured application for rapidly developing web-based learning communities. Using .LRN instructors can
administer classes or communities, customize various aspects of their courses. Currently .LRN includes
various applications such as Assessment, Forums, E-mail, LORS Management, Curriculum, News, Photo
Album, Project Manager, Homework Dropbox, Survey, Gradebook, etc. Sakai is a vibrant community
creating technology that enhances teaching, learning and research. Currently, Over 350 educational
organizations use Sakai as a learning management system, research collaboration system and ePortfolio
solution. Claroline available in many languages is an open source and free software to create a dedicated
learning and online collaboration platform which includes generic tools such as calendar, documents, videos,
etc. allowing the platform to be used in a variety of contexts. It is based on a flexible instructional model and
is driven by the motivation and interaction. The wide range of tools available to the user allows any teacher
or learner to establish or operate a pedagogical device that promotes learning. Web enabled lifelong learning
projects such as nQuire (http://www.nquire.org.uk/) and LIFE (http://life-slc.org/research/reports.html)
support complementary of both formal and informal learnings. The nQuire software enables to design and
run science inquiries. Students are guided through the inquiry process, in creating their research question,
planning research, collecting data, and in sharing and presenting results. Teachers can choose from a set of
readymade inquiries for their students, modifying them as they need, or create their own inquiries using the
nQuire authoring tools. Teachers can monitor their students' progress through inquiries, and give them access
to new parts of inquiries.

Besides creation of Innovative learning technologies, web permits educational institutions to share
their teaching expertise and learning resources globally. Various initiatives for online laboratories e.g.
WebLab-Deusto (www.weblab.deusto.es/web), iLab Shared Architecture
(http://icampus.mit.edw/projects/iLabs.shtml), LabShare (www.labshare.edu.awhome), VISIR [**], OCELOT
(http://ocelot.ow2.0rg), LiLa (www lila-project.org/) have emerged to provide sharing of virtual and remote
laboratories among different universities. WebLab-Deusto is a research group of the University of Deusto
which provides different solutions to different scenarios related to remote experimentation. A solution named
WebLab-Deusto which is an open-source distributed remote lab used by students at the University of Deusto
for their practice works in different engineering-related subjects. It makes possible to offer real experiments
such as FPGA, CPLD, PIC microcontrollers, etc. to a certain group of users through any computer network,
such as Internet. The experience of using the experiments remotely is exactly the same as using them in a
traditional laboratory. Another solution named WebLab-Box is a micro server based solution for deploying
standalone remote laboratories. iCampus is a research collaboration between Microsoft Research
and MIT whose goal is to create and demonstrate technologies with the potential for revolutionary change
throughout the university curriculum. iCampus has initiated diverse range of projects for engineering
education through Web enabled collaborations and interactions. OCELOT
(Open Collaborative Environment for the Leverage of Online instrumentation) is a complete solution
framework for projects of remote and collaborative online remote instrumentation. It can be used from PCs,
tablets, smart phones, etc. LiLa an acronym for the “Library of Labs”, is an initiative of eight universities and
three enterprises, for the mutual exchange of and access to virtual laboratories (simulation environments)
and remote experiments (real laboratories which are remotely controlled via the Internet). LiLa builds a
portal which grants the access to virtual labs and remote experiments. It includes services like scheduling
system, connection to library resources, tutoring system, and 3D-environment for online collaboration.

With an aim to enhance the quality of engineering education in the India by providing free online
courseware, National Program on Technology Enhanced Learning (NPTEL) (http://nptel.iitm.ac.in/) has
been initiated by leading national engineering institutions of India. Currently, NPTEL provides e-learning
through web and video courses in engineering, science and humanities. As on January, 2014, more than 250
online courses have been made available for different branches of engineering. Various initiatives such as
Khan Academy (http: //www khanacademy. org), Coursera (https://www.coursera.org/) and EdX
(http://www.edxonline.org) for creating free global platforms to develop and deploy web enabled learning
resources are running successfully. In Khan Academy students can make use of extensive library of content,
including interactive challenges, assessments, and videos from any computer with access to the web.
Coaches, parents, and teachers have unprecedented visibility into what their students are learning and doing
on the Khan Academy. Coursera is an education company that partners with the many universities and
organizations to offer free online courses. It offers courses in a wide range of topics including humanities,
medicine, biology, social sciences, mathematics, business, and computer science. EdX offers interactive
online classes and MOOCs from MIT, Harvard, Berkeley, UT and many other universities. The topics
include biology, business, chemistry, computer science, economics, finance, electronics, engineering, food
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and nutrition, history, humanities, law, literature, math, medicine, music, philosophy, physics, science,
statistics and more. Some edX courses now offer ID verified Certificates of Achievement which is a new
way to demonstrate achievement. According to Manchester Institute of Technology, a co-initiator of edX
10,000 students have passed a midterm examination to an online course named ‘Introduction to Circuits and
Electronics” for which 120,000 signups were made in March 2012.

Besides efforts at institutional, national and international levels, individuals are very active in
developing learning objects for engineering education. Ebner et al [*'] used web based course management
system in structure concreate and found that it gave students deep insignt into more complex structures of
civil engineering. Haep et al [**] who used ICT for student assessment found that ICTs can facilitate the best
aspects of assessment through web-based tests for practice and self-assessment, assessment of group work.
Ribeiro et al [**] performed student evaluation of a problem-based learning (PBL) implementation in the
postgraduate engineering curriculum using a qualitative and collaborative design. It was concluded that this
approach was very satisfactory as it promoted the acquisition of knowledge and developed skills and
attitudes, such as teamwork and communication skills and respect for divergent ideas. Cagiltay [**] studied
the relationship between engineering students’ learning styles and their performance. It was found that
assimilators and convergers performed better than the divergers and accommodators and the performance
difference between assimilators and divergers is statistically significant. It was also found that the learning
style theory is a potential tool for guiding the design and improvement of courses and helping students to
H improve their individual performance. Smaill [**] used a web-based tool for skills practice and summative
| assessment in electrical engineering that delivered individualized tasks, marks student responses, supplies
prompt feedback, and logs student activity. It was reported that the software helped instructors to manage
workloads in spite of rising class sizes and that student learning had been enhanced rather than compromised.
The students found the software easy to use and were of the opinion that it helped them improve their skills
and understanding. Wen et al [**] developed an online group-based cantilever beam pilot application using
low lag audio and interactive three-dimensional models learning environment in solid mechanics course.
Using this system learners are capable to manipulate three-dimensional models, change the view point and
apply forces in various locations using a browser. Ray et al [*’] developed a Virtual Proteomics Lab that
demonstrates different proteomics techniques, including basic and advanced gel and MS-based protein
| separation and identification techniques, bioinformatics tools and molecular docking methods, and their
applications in different biological samples. Zhai et al [**] designed electrical online laboratory that enables
autonomous, interactive and collaborative learning of electrical engineering experiments.

» Challenges for using Web in Engineering Education

Critical success factors are a set of parameters that must be ensured by an organization to be
successful. CSF when applied to educational institutions in e-learning context help these institutions to enact
e-learning policy and manage efficient implementation of e-learning. CSFs of e-learning have been studied
and proposed from different perspectives by several researchers including Henry [*], Gasco et al [*’], Selim
[*], Zhang et al [*?], and Mahdizadeh et al [**]. These CSFs include parameters for all core components of
e-learning. Since the integration of ICT in education passes through various stages, the degree of importance
of individual factor for an institution at a particular stage shall vary. The most important CSFs for an
institution which intends to implement of e-learning in education consolidated from these studies are: a)
Institutional Level: e-learning policy, leadership and technical staff, control mechanism, curriculum
structure, and training, b) Technology Level: ICT infrastructure and standards, resources, and Internet access,
c) Teacher Level: workload, motivation, aptitude, ICT competence, teaching style, d) Learner Level:
motivation, participation, collaboration, and ICT competence, and d) Content Level: quality, scale, breadth,
flexibility and accessibility. A recent study by Bhuasiri et al [*] to find CSF with respect to the developing
countries has identified and prioritized the CSFs of e-learning system adoption in developing countries. The
study was based on the opinion sought from faculty and ICT experts and revealed 20 factors from 6
dimensions that influence the success of e-learning implementation in developing countries. The identified
dimensions are: learners’ characteristics, instructors’ characteristics, institution and service quality,
infrastructure and system quality, course and information quality and extrinsic motivation. A cross-
disciplinary survey conducted in studies [*] and [*] have found that the factor most likely to predict e-
learning use was its perceived usefulness and perceived effectiveness. They however, concluded that since
integration of technology is complex and influenced by issues other than those that had not yet been
recognized and therefore, called for further study to understand other influencing factors.
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With varying degrees of integration, higher education institutions including engineering institutions
throughout the world have successfully implemented e-learning in their educational process, however, due
to some barriers others are facing difficulty to adapt e-learning. Challenges that impede the adoption of e-
learning have been studied by several researchers who identified a number of barriers with varying degree
of severity. A study by Mehra et al [*'] found that majority of the teachers find technology tools and
techniques more complex, feel intimidated, fear to lose the personal touch with students and are of the
opinion that e-learning requires high administrative support. Challenges of poor and undeveloped existing
infrastructure and a lack of skilled, qualified and ICT-savvy teachers present a great challenge to the current
educational reform process [**]. Lack of adequate technology, improper curriculum design, resistance to
change, and lack of managerial support are key barriers to e-learning [*]. Further, challenges due to culture
and language [*], attitude, awareness, and motivation [*'], social, cultural and economic issues [*2], English
language competency [*], lack of awareness [*], student resistance [*], privacy and security [*°], and
environmental factors [*’] have also been reported. Research work conducted by Sife et at [**] suggests that
flourishing of e-learning in developing countries can hamper on account of weaknesses in one or more of
the following: systemic approach to ICT implementation, awareness and attitude towards ICTs,
administrative and technical support, transforming higher education, staff development, lack of ownership,
and inadequate funds. Implementation of e-learning in developing countries face challenges on account of
lack of monitoring and evaluation such as a) absence of evaluation framework, b) limited local capacity for
evaluation, c) limited funding and resource, d) Lack of demand and ownership, and e) confusing updating
with upgrading [**]. The study further raised issues of content copyright and technological challenges in
realization of 3D multi-user virtual learning environments.

A study conducted by Benchicou et al [**] has consolidates various barriers to e-learning as identified
in studies [*'], [**] and [*] in seven major categories namely: a) personal or dispositional; b) learning style;
¢) instructional; d) situational; e) organizational, f) content suitability; and g) technological barriers. These
researchers have found that barriers to e-learning are heterogeneous and of a multi-dimensional nature. Also
situational and organizational barriers are the most dominant while personal barriers can be the least
common. Further, four key factors namely: a) organization b) selt-efficiency, c) computer competence, and,
d) computer training were found to be significant predictors of e-learning barriers. Furthermore, factors such
as age, gender, ethnicity, marital status, level of education, prior experiences with computers and e-learning,
computer ownership, location of study were found to be influential variables on e-learning barriers.
Engineering education being based on science and mathematics makes it a significantly different from other
disciplines. These subjects are traditionally difficult to teach online because of the need for laboratories and
equation manipulation. Although advances in technology over years permits complex structures and objects
I to be represented by computers but it requires greater technical skill. Therefore, developing e-learning
structures for engineering education may pose unique challenges as compared to other fields if the
instructional material is not adequately designed to facilitate learning at all levels as it has to deal with
multiple levels of intelligence. Further, the absence of the social context is one of the key challenges facing

the development of remote laboratories, and the move from group work to individual work has significant
' consequences for the nature of the learning [*]. Challenges in simulation requirements [*], problems to
connect the real to the virtual world [*], challenges in remote laboratories [*7], and issues with virtual and
collaborative laboratories [**] have also been reported in studies focused towards e-learning in engineering
education.

A list of the critical success factors arranged in six dimensions namely: learner, teacher, course,
institution, technology and environment for considerations while implementing ICT and e-learning in
1 engineering education is given in figure 2. Factors under Learner dimension are indicative about the
competence and comfort of learners in using technology but also how does the learner perceive its usefulness
in learning. The learners may often have to put in extra efforts to learn use of ICT and other Web tools for
improving their learning abilities. The factors under Teacher dimension besides indicating teacher’s ability
to use the technology for teaching and learning also indicate their perceived usefulness and motivation to
learn technology and adapt modern pedagogy in their practice. This may put teachers into pressure of
learning modern techniques and tools in a time bound manner for which teachers’ readiness and willingness
are also included in this dimension. The third dimension, Course includes factors that besides other indicate
its scale, quality, flexibility and methodology to be adopted for learning. The well design course has
methodology that allows modern engineering paradigm, is flexible and up to date. The factors under
Institution dimension are most critical as all other factors are controlled by institutional policy about ICT
and Web integration in education. These factors motivate and regulate all stakeholders. Service quality and
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guarantee, equipment access, and guidelines/policy and framework are the most critical factors under this
dimension. The Technology dimension includes factors that determine the quality of service and information
that is available and provided by the institution to its stakeholders. The services and information must be
reliable, easy to use, up to date, consistent, and must be provided timely to learners, teachers and
administrators. The Environment dimension includes factors that are both internal such as technological
setup, academic environment, facilitation, etc. and external to the institution such as socio-cultural, linguistic,
etc. A negative influence on some key factors such as religion, social, etc. in this dimension may hamper the
successful integration of ICT and Web based learning tools in education.
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Figure 2. Critical Success Factors for implementing ICT & e-Learning in Engineering Education

» Fostering Web use in Engineering Education

The characteristics of e-learning (web based learning) as summarized in [*] are: a) it is web based,
b) information available as networked courses, ¢) worldwide distribution and sharing, d) variety of study
environments, v) flexibility of study, and, e) virtual study environment. Research work of Benchicou et al
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[60] has summarized the benefits of e-learning as follows: a) wide availability and accessibility, b)
convenience, ¢) improved retention, d) instant feedback, e) accommodation of different learning styles and
multimedia formats, f) hands-on training, g) collaboration, h) standardized course delivery, i) information
resource, j) learner control and ownership, k) lower costs and international visibility. ICT and e-learning can
effectively be used in engineering education whether offered through traditional or emerging approaches.
Thousands of initiatives at personal, institutional, national or international levels have been carried out
successfully to use ICT and e-learning in engineering education. Researcher works ["] and [”'] have
demonstrated that the required competencies for engineers as identified by ABET are enhanced by e-
learning. Research study [7*] focused to find the effect of teaching and learning through technology based
studied more than twenty thousand research articles and concluded that the teaching has moderate and
positive impact on cognitive student outcome. The four basic components of engineering curriculum namely
theory courses, practical courses, seminar on contemporary topic and project work are benefited by the
application of relevant ICT and Web tools. With varying degree of adaptability are being used in
engineering institutions throughout the globe. The integration of ICT and Web in education does not occur
instantaneously but instead passes through several stages from emerging stage through applying and
infusing stages to the transforming stage. A recent research [”*] conducted by the present author to examine
the adoption of ICT and e-Learning in engineering education has classified teachers practices of ICT and
Web in two categories namely Computer Based Training and Web Based Training. Figure 3 shows
computer based training practices grouped into six groups along with individual component and few
relevant tools for each group.
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Figure 3. Computer Based Training Practices in Engineering Education

Basic implementation of ICT in engineering education involves use of ICT for delivery of classroom
lectures, demonstration and conduct of laboratory experiments, course and class management and
administration. Classroom teaching is assisted by presentations that contains sufficient material, circuit
diagrams, network diagrams, process diagrams and flowcharts. Softcopies of the books prescribed in the
syllabi may be used while delivering the lectures. While explaining a circuit or program simulation software
and compilers may be used in classrooms for better understanding of the lessons. Animations and
visualizations can used to demonstrate the working of a component, functioning of a circuit or process. ICT
equipment like visualizers, or digital still and video cameras can be interfaced to projectors in absence of
visualizers to demonstrate experiments in laboratories to cover entire class in one go and thus save time
which otherwise may require repetition for each group of students of a particular class. Simulation software,
engineering design and evaluation tools, mind-mapping tools e.g. MatLab, Mathematica, MathCad, Octave,
OrCAD, SPICE, AutoCAD, Solid Works, Inspiration, MindManager, etc. can be used in networked
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computing laboratory to demonstrate and carryout experiments which otherwise could have not been carried
out in hardware laboratories due to non-availability of relevant or sufficient instruments or component(s) or
due to time constraints. There are numerous such computer based tools both closed and open source that
support engineering laboratories for each branch of engineering. Various experiments in engineering
laboratories employ direct or indirect use of computers as many laboratory equipment are nowadays operated
via some computer based interface.

Figure 4 shows teachers Web based training practices grouped into six groups along with individual
component and few relevant tools for each group.
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Figure 4. Web Based Training Practices in Engineering Education

Web and e-Learning can further argument engineering education by use of e-resources, blended
learning, lecture management systems, and other communication and collaboration tools. A typical lecture
management system has facilities for content delivery, e-mail, tasks/exercises, forums, mailing lists, exams,
self-assessment, surveys, group work, chat, calendar, FAQs, wikis, blogs, glossaries, videoconference,
notebook, whiteboard, learning paths, student portfolio, podcast, student tracking, and vodcast. Other web
tools like SkyDrive, MS Olffice 365 for education, Google Docs, etc. can be used to work in collaboration on
seminar papers, project reports, experimental write-ups, etc. In absence of lecture management system Team
viewer, MS Lync or other similar tools may be used to deliver short online lectures, simulations, etc. Such
tools often have an online white board for narrations during the delivery. E-mail is used as a communication
tool to take up student’s queries during vocations and schedule online instructions and presentations. Online
tools and Social Networking websites such as Google Talk, Skype, etc. can be used for AV and text
Instructions, sharing relevant news and notices, etc. Relevant news, articles, and information about subject
of interest and related disciplines can be shared on the social networking websites. Several studies such as
[7*] have reported positive impact of the use of these tools on the learning outcome in some courses of
electronics engineering.

=  Conclusion

Traditional engineering education is markedly different from present model both in content and
method. This change has been necessitated by the fact that the traditional engineering education model is
inadequate for preparing students to address complex issues of the twenty-first century society. The focus of
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attention has taken a shift from early positivism to present constructivism - from teacher centric approach to
learner centric approach. This paradigm shift has also impacted engineering pedagogy and has harbingered
change in curriculum structure, course design, delivery of lessons and student assessment. Diverse collection
of ICT and Web tools all over the world are enhancing engineering education to allow learner-centric
engineering pedagogy with a high degree of communication, interaction, collaboration and structured
content. Web has made different forms of e-learning such as e-resources, online courses, blended learning,
and communities of practices possible through abundant Web tools for dissemination of content and services
for asynchronous, synchronous and real-time communication. Various initiatives at international, national,
consortium, institution and personal levels are offering Web based educational services such as learning
objects, courseware, experimentations in remote laboratories, virtual learning environments, etc. to benefit
engineering students and teachers. However, challenges for successfully using Web in engineering education
such as lack of skilled manpower, lack of material resources, unwillingness and un-readiness for change
from tradition to evolution impede some institutions to take full advantages of Web despite its recognized
usefulness and need.
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Abstract — Digital signature certificates are digitally signed
identity certificates issued by trusted Certification Authorities
(CA’s) to individuals, devices, applications, or services. E-mail
Certificates (EC’s) are issued primarily for the purpose of
signing and encrypting e-mail messages. E-mail clients use
sender’s E-mail Certificate (Private Key) for signing and
recipient’s E-mail Certificate (Public Key) for encrypting an e-
mail message. This paper proposes inclusion of multiple e-mail
addresses in E-mail Certificates and puts forward modified
procedure to allow e-mail clients to use a single E-mail
- Certificate of an individual for different e-mail addresses to
sign and encrypt e-mail messages. Further, it discusses
generation of multiple e-mail address certificates and
demonstrates their working using an e-mail client developed
for the said purpose. ;

Keywords — Digital Signature; E-mail Certificate;
Encryption; Public Key Cryptography: Digital ID; Digital
Signature Certificate

I; INTRODUCTION

Secure  Multi-purpose  Internet  Mail  Extensions
(S/MIME) [I] [2] is a prominent security protocols that
provides end-to-end encryplion by using asymmetric key
cryptography. It adds cryptographic security services to c-
mails through MIME encapsulation of digitally signed and
encrypted objects. Every participant has a key pair; private
key is kept secret and public key is made available to
everyone. E-mails encrypted using someone’s private key
can only be decrypted using his public key and vice versa.
Encryption is used for both digitally signing and encrypting
contents of the message. S/MIME uses ITU-T X.509 [3]
digital ~ signature  certificates to  provide privacy,
authentication, message integrity and non-repudiation [4] [5].
The current version 3.2 of S/MIME (RFC 5750 [6] and RFC
5751 [7]) has increased the required key sizes, made the
Advanced Encryption Standard (AES-CBC) [8] the required
content encryption algorithm, and made SHA-256 [9] the
required digest algorithm.

A.  Data Encryption and Decryption

Public Key Cryptography [10] also called Asymmetric
Key Cryptography is based on a public/private key pair. The
keys are mathematically related so that the data encrypted
with one of the keys is decryptable with the other key. This
characteristics is used to implement data encryption and
digital signature. Private key is never distributed and is kept
secret while as public key is distributed freely and widely. In
its simplest form, the sender encrypts plaintext to cipher text
using the public key of the intended recipient and the
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recipient using his private key decrypts ciphertext into
plaintext. The cipher text can only be transformed to plain
text by using the private key that corresponds to the public
key used for encrypting it and therefore, sender has
assurance that only the recipient will be able to read the
message. This scheme ensures privacy of message but does
not assure authentication, integrity and non-repudiation,
However, the sender has to be certain that he possesses the
correct public key of the intended recipient and that the
public key is valid. This uncertanity can be resolved through
digital signature certificates, explained later in this paper.

B.  Digital Signature and Verification

In addition to encryption, a digital signature of the
message can be created and send along with the message by
the sender. A digital signature is a value produced as a result
of cryptographic transformation on data by the message
sender to bind message data to the sender's identity. When
properly implemented, it provides a mechanism to- verify
origin authentication, data integrity and signatory non-
repudiation.

In this case, the sender’s private key is used to create the
digital signature of the message and the corresponding public
key is used by the recipient to verify the signature. The
sender uses a one way function called as hash function [11]
to compute a small and fixed length message digest also
called finger print or hash or message abstract and then
encrypts it using his private key to produce message
signature. Signing message digest instead of entire message
ensures faster signing at no security risk because message
digest is small in comparison to the message itself and plain
message cannol be reconstructed [rom the signature. The
message, computed message signature and the public key of
the sender are packed together for transmission. The
recipient uses the same hashing function to compute the
message digest of the received plain message afler separating
it from the public key of the sender and message signature.
Using the public key of the sender, the received message
signature is decrypted to produce the message digest. The
received message digest and the computed message digest
are compared with each other to verify sender authentication,
data integrity and signatory non-repudiation. A small change
in the plain message produces a considerable change in its
digest and thus invalidates the signature and therefore,
changes can be casily detected by the recipient. However, the
recipient has to ensure that the publlic key received with the
message is of the claimed sender.
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The remaining paper is organized as follows: scction 11
presents brief review of digital signature certificates. Section
111 describes e-mail certificates, their structure, uses and
limitations. In section IV, proposed multiple e-mail address

certificates are discussed. Section V presents the results of

experiments conducted for generation of keys and multiple
e-mail address certificates.  Section 'V also  discusses
development of a compitiable e-mail client and its use for
sigining and encrypting e-mail messages using multiple e-
mail address certificates followed by conclusion.
1. DIGITAL SIGNATURE CERTIFICATES

The simple implementations of encryption and digital
signature arc not applicable in situations whercin the number
of communicating parties are very large e.g. e-mail system,
because it is very difficult to bind public keys with
individuals or systems without uncertaintity. Further,
creation, distribution, and management of  keys and
interoperability is difficult to achieve. Digital Signature
Certificates (hercafter referred as certificates only) a key
component of public key infrastructure addresses this
problem. The ITU-T X.509 is the most prominent
certification method currently employed. A certificate is a
signed (encrypted) data structure that binds a public key to a
particular distinguished name (person, computer, code,
service, etc.) in the X.500 [12] tradition, or to an alternative
name such as a DNS-entry or ane-mail address. Before
issuing a certificate, the Certification Authority hashes the
conlents, signs (encrypts) the hash by using its own private
key, and includes the encrypted hash in the issued
certificate. The corresponding public key of the CA is
distributed in the form of a self signed CA certificate. X.509
certificates are gencrally obtained from CA for a subject by
submitting a certificate signing request which contains the
subject's name, the public key, and the algorithin that is used.

When CA is used to issue X.509 certificates, the
encryption and signature procedures are modified. The
sender and receiver both obtain their cerfificates from some
trusted CA, keep private key secret and publish their
certificate (public key) widely and openly. Further, both
sender and receiver have to agree on some CA or have to
trust each others CA. The plain message is hashed to produce
a message digest which is encrypted by the private key of the
sender extracted from his private key store to compute
message signature. The certificate of the intended recipient
is verified to confirm his identity and wvalidity of the
certificate. Since the size of the message to be encrypted can
be large and asymmetric key encryption/decryption
algorithms are slower than their symmetric key counterparts,
therefore, a symmetric key is calculated from the plain
message, message signature and the recipients certificate
using any algorithm. The plain message, message signature
and the certificate of the sender are packed together and
encrypted using the previously generated symmetric key.
The symmetric key is protected by encrypting it using the
public key of the intended recipient extracted from his
certificate. The encrypted and signed message is packed
with the encrypted symmetric key for transmission. The
recipient unpacks the packet into individual components and
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decrypts the encrypted symmetric key using his private key.
The encrypted and signed message is decrypted using the
symmetric key and unpacked to produce plain message, the
message signature and the certificate of the sender. The
certificate is verified and public key contained in it is used
to decrypt the signature into message digest. The plain
message is hashed to compute the message digest. The two
message digests are compared to verify message integrity.
With a certificate instead of a public-key, a recipient can
verify the identity of senders, validity of certificate and
validate signature of CA on the certificate to verify its
integrity.
I1I. E-MAIL CERTIFICATES

An E-mail Certificate (EC) is a digital signature
certificate that does not necessarily facilitate authentication
of the identity of an individual but certainly authenticates an
c-mail address. The subject field of such a certificate
contains an e-mail address or includes e-mail address in
subject or subject alternative name ficlds. It is issucd
primarily for the purpose of signing and encrypting e-mail
messages. The CA binds only an e-mail address or an e-mail
address and personal/company information with the public
key contained in the certificate. Once a request is made to the
CA for issuance of an EC for a particular ¢-mail address, the
CA validated the address by sending a validation e-mail to
that address. Once the address is verified, an X.509 e-mail
certificate along with its private key in PKCS #12 defined
archive file format (usually pfx) is send through a mail as an
attachment or a link is provided to download the same. The
private key is protected by the specified password in the
received file which can be export to X.509 e-mail certificate.
In some cases the certificate can also be obtained on some
secure device. The EC (public key) is distributed widely and
openly so that recipients of signed e-mails can verify the
originator’s e-mail address. This can be helpful to check
spoofing and attain non-repudiation of the originator. When
both sender and recipient have obtained EC’s either from
same CA or from different CA but trust respective CA’s, e-
mails can also be send in encrypted form. This ensures
privacy of conversation and integrity of message. E-mail
certificates are available free of cost or for some minimum
charges  from  reputed  corporates  like  Ascertia
(www.ascertia.com/),  Globsign  (www.globalsign.com/),
Entrust (www.entrust. com), Comodo (www.comodo.com/),
etc. who issue one EC for one e-mail address.

A.  Structure of E-mail Certificates

E-mail certificate is an X.509 digital signature certificate
that enable mail agents to use it [or signing and encrypting e-
mail messages. Any digital signature certificate can be used
as an c-mail certificate by mail clients provided that it meets
certain criteria e.g. binds a valid e-mail address in subject
field or subject alternative name field with the public key
included in the certificale and contains appropriate usage
information in key usage or extended key usage extensions.
Since an c-mail certificate is essentially an X.509 digital
signature certificate, therefore, its structure is a sequence of
three fields namely TBS certificate (7BSCertificate),
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algorithm  identifier  (signatureAlgorithm) and  digital
signature (signatureValue). S/IMIME clients validate and
process certificate as described in RFC 5280. The RFC 5750
focuses on e-mail addresses, and user agents’ certificate
processing, therefore, certain considerations and criteria as
discussed in this document have to be meet for a digital
signature certificate to be correctly used as an e-mail
certificate by user mail agents. Some of these criterions
include the following:

a. Both CA Certificates e.g. Cross Certificates, Self-Signed
Certificates and Self-Issued Certificates and end-entity
certificates can be used as e-mail certificates.

b. Though, e-mail address should be in the subject
alternative field and not in the subject distinguished
name, yelt receiving agenls musl recognize e-mail
addresses in distinguished name filed. The address must
be encoded in TASString format with upper bound of 255
characters. Simultaneous inclusion of e-mail address
attribute in the subject distinguished name to support
legacy implementations is deprecated but permitted.

¢. Mail agents must also recognize certificates with no c-
mail address by some alternate methods like address
book lookup.

d. A minimum required set of certificate extensions having
greatest value in S/MIME are basic constraints, key
usage, authority key identifier, subject key identifier, and
subject alternative name.

e. Basic constraints identify whether the subject of the
certificate is a CA and the maximum depth of valid
certification paths that include this certificate. In all CA
certificates that contain public keys used to validate
digital signatures on certificates must contain this
extension and must be marked as critical. No end-entity
certificates should contain this extension.

I. The key usage extension defines the purpose (e.g.
encipherment, signature, certificate signing) of the key
contained in the certificate. It serves to limit the technical
purposes for which the public key listed in a valid
certificate may be used. An e-mail certificate generally
has digitalSignature, keyEncipherment bits set to true and
the key usage extension is marked as critical. S/MIME
receiving agents must not accept signature of a message,
if it was verified using a certificate that contains the key
usage extension without either the digitalSignature or
nonReputudation bit set.

g. The subject alternative name cxtension is used in
S/MIME as the preferred means to convey the e-mail
addresses which must be in rfc822Name form. If the only
subject identity included in the certificate is an alternative
name form (c.g., an electronic mail address), then the
subject distinguished name must be empty (an empty
sequence), and the subject alternative name extension
must be present.

h. The set of technical purposes for the certificate are the
intersection of the uses indicated in the key usage and

extended key usage extensions. E.g. if the certificate’

contains a key usage extension indicating digital
signature and an extended key usage extension that
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includes the email protection OID, then the certificate
may be used for signing but not encrypting S/MIME
messages. Similarly, if the certificate contains a key
usage extension indicating digital signature but no
extended key usage extension, then the certificate may
also be used to sign but not to encrypt S/MIME
messages. If the extended key usage extension is present
in the certificate, then interpersonal message S/MIME
receiving agents must check that it contains either the
emailProtection or the anyExtendedKeyUsage O1D.

1. E-mail certificates are often procured online and some
companies also offer such certificates free of cost for
limited time. The structure of these certificates vary from
one another. In some certificates the e-mail address
appears in the subject ficld while as in other it appears in
subject alternative name field and for some in both of
these fields. Some certificates besides including e-mail
address also include name and a text describing that the
person is not identified. The key usage included in such
certificates 1s at least digital signature, and key
encipherment.

B.  Signing and Encrypting using E-mail Certificates

Mail agents supporting S/MIME are user software that:
a) create S/MIME CMS objects, MIME body parts that
contain CMS objects or both (Sending Agents), and, b)
interpret and process S/MIME CMS objects, MIME body
parts that contain CMS objects, or both. S/MIME message
creation involves MIME processing followed by signing
and/or encrypting the message. A signed messages may
either follow multipart/signed (also called a clear-signed
message) or application/pkes7-mime structure. The MIME
processing output is passed to the CMS signed-data process,
then wrap the result in a CMS content-info structure, and
finally insert it in the appropriate MIME entity. In case of
encryption. after MIME processing of the message, the
outpul is passed to the CMS enveloped-data process, then
the result in wrapped in a CMS content-info structure, and
finally inserted into an application/pkes7-mime MIME
entity. For the case where the message is first signed and
then encrypted, the output of the signed message becomes
the input to the encrypted message process.
C.  Limitations of E-mail Certificates

In today’s world, e-mail has become very common and
individuals are having multiple e-mail accounts on different
mail servers. E-mail certificates currently issued by
certification authorities contain one e-mail address in either
subject field or subject alternative name filed, besides there
may or may not be personal information in these fields.
Therefore, exactly one e-mail address is bound to the public
key ol the certificate. E-mail clients use an e-mail certificate
that contains “From™ address in its subject field or subject
alternative name [ield to sign an e-mail messages. Further,
they use an c¢-mail certificate for encryption that contains
“To” address in subject or subject alternative name field to
encrypt an c-mail message. Before signing and encrypting
an e-mail message with keys contained in  selected
certificates, the e-mail client confirm the validity of various
fields of the certificate including e-mail address associated
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with it. Since only one e-mail address is associated with
each certificate, therefore, an individual possessing multiple
e-mail addresses has to obtain multiple certificates; one for
each e-mail address and use corresponding certificate for
sending signed e-mail messages and also must use different
encryption certificates to send encrypted e-mail messages to
same individual on different e-mail accounts. This process is
cumbersome because it involves management of multiple
certificates by both sender and recipient. Further, it is also
expensive because certificates have to be purchased and
renewed frequently. E-mail client applications support
configuration for connecting to multiple mailboxes of an
individual on same or different servers, however, do not
support any method for using a single certificate with more
than one e-mail address of an individual.
Iv. MULTIPLE E-MAIL ADDRESS CERTIFICATES

A multiple e-mail address certificate is an X.509
certificate that can bind a public key to a parlicular
distinguished name or to an alternative name which includes
more than one e-mail address. The e-mail addresses may be
in the subject field or in the subject alternative name field or
in both fields of the certificate. Further, since key usage and
extended key usage extensions limit the technical purposes
for which a public key listed in a valid certificate may be
used, therefore, the intersection of uses indicated in these
two extensions must permit the certificate to sign and
encrypt. Such a certificate shall permit an individual to usc
it for signing and encryption with more than one e-mail
address.

The RFC 5280 does not recommend to include e-mail
address in the subject distinguished name field. Yet, it
suggests that receiving agents do recognize e-mail addresses
in subject distinguished name field. It also does permit
simultancous inclusion of the e-mail address attribute in the
subject  distinguished name to  support legacy
implementations. Therefore, including more than one e-mail

address in the subject distinguished name (c.g. E:
sgrmtb@gmail.com, sgrmtb@mail.com or E:

sgrmtb@gmail.com E: sgrmtb@mail.com) would not be
desiriable as per RFC 5280 recommendations but as per the
same recommendations would still work. It 1s worth to slale
that the personal e-mail certificates currently issued oline by
various companies contain subject distinguished name as the
e-mail address which is also against the RFC 5280
recommendations. These certificates work correctly with e-
mail  clients mcluding  MS  Outlook  and  Mozilla
Thunderbird.

The RFC 5280 does not put restrictions on the number
ol e-mail addresses a certificate can include in its subject
alternative name field. However, when the subject
alternative name extension contains an e-mail address, the
address must be stored in the rfc822Name which is defined
as type TAS5String with support for internationalized e¢-mail
addresses described in RFC 6818 [13]. Starting version 3,
S/MIME allows a sender to match the name in the
certificate can let an originator to use more than one
mailbox if implemented. Therefore, including more than one
c-mail address in the subject alternative name field (e.g.
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RFC822 Name= sgrmtb@gmail.com, RFC3822
Name=sgrmtb@mail.com) would in no way be against the
recommendations of RFC 5280 or RFC 5750. However,
before issuing this type of certificate all e-mail address
requested for inclusion in the certificate have to be verified
for ownership. This can be achicved by sending a
verification e-mail to all requested addresses.

To work with multiple e-mail address certificates, the
sending and receiving mail agents have to modify the
certificate handling procedures to match From/To addresses
with all e-mail addresses listed in the subject or subject
alternative name ficlds of the selected certificates. They
have to permit signing an e-mail message with the private
key listed in the selected signing certificate, if the mail
“From " address is present at any place in either subject or
subject alternative name fields. Likewise, they must permit
encrypting an e-mail message with the public key listed in
the selected encryption certificate, if the “To” address is
present at any place in either subject or subject alternative
name fields. Similar modifications need to be incorporated
in the procedures adopted by receiving agents to decrypt and
verify the signature of the receive e-mail message. To
achieve this, the signing and cncryption processing steps
that match “To/From” address with the first e-mail address
included in the certificate have to be modified so that the
“To/From” address is compared with all e-mail address
included in the certificate to find a match.

Inclusion of multiple e-mail address in  e-mail
certificates  will make them visible collectively and
therefore, may not be desired in situations where users send
e-mail from some e-mail address and prefer to keep secret
their other c-mail addresses.

Vi EXPERIMENTS AND RESULTS

This section discusses generation of multiple e-mail
address certificates and their usage for encryption and
signing of e-mail messages. [t demonstrates the working of
these certificates through experiments carried out using an
e-mail client developed by the current authors for handling
multiple address e-mail certificates.

A, Generation of Keys and Certificates
Various programs have been developed to assist

generation of digital signature certificates. These include

OpenSSL  (http://www.opensslorg/),  GNU  Privacy

Assistant (http://www.gnupg.org/), and X Certificate and

Key Management (http://xca.hohnstaedt.de/ and

xca.sourceforge.net/). For its casy operability and graphical

user design, the authors used X Certificate and Key

Management program for the generation of e-mail

certificates with desired properties. Using X Certificate and

Key Management program following CA and E-mail

certificates were generated:

a. A self-signed Root Certificate (CA) named M. Tariq
Banday for signing end-entity certificates.

b. End-entity E-mail Certificate for user Taheem Bunday
with subject field containing his e-mail addresses on all
e-mail servers (gmail.com, mail.com, inbox.com, etc.)
with no additional e-mail addresses in subject
alternative name ficld.
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¢. End-entity E-mail Certificate for user Tayyiba Banday
with subject field containing her e-mail addresses on all
e-mail servers (gmail.com, mail.com, inbox.com, eic.)
with no additional e-mail accounts in subject alternative
name field.

d. Further, end-entity E-mail Certificates wherein all c-
mail addresses were placed in Subject Alternative
Name field and no e-mail address was place in Subject
field and e-mail certificates wherein some e-mail
addresses were placed in subject field and others in
subject alternative name field were generated for both
users.

¢. The certificates generated above were exported to .pfy
with private key and .cer file formats and stored in
proper folders accessible to the e-mail client program.
The certificates were named as taheembanday pf,
tavyibabanday.pfx, taheembanday.cer and
tayyibabanday.cer.

To verify the functionality of the developed client with
commercial  certificates  currently  available, e-mail
certificates ncluding personal e-mail certificates were also
obtained for the test users from commercial companies. The
experiments did not involve system certificate store as the
developed client loads the certificates directly from the
designated folders.

B.  Development of E-mail Client Program

An e-mail client program with both mail submission
and retrieval interfaces supporting digital signing and
cneryption of ¢-mail messages was developed during the
current study. The development was carried out using
Visual Studio.Net (2012) and has utilized encryption and
decryption libraries of Microsoft and other third parties.
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alternative name fields. E-mail addresses found in the
subject and subject alternative name fields of selected
signing and encryption certificates are shown to the user in a
transparent  way permitting them to select proper
certificates. The e-mail client permits signing of e-mail
messages send from any e-mail address in subject field or
subject alternative name field with private key contained in
the single signing certificate. Further, e-mails send to any e-
mail address present in the selected encryption certificate
can be encrypted using public key contained in the
encryption certificate (certificate containing public key of
the intended recipient).

The mail retrieval interface shown in figure 2 permits
users to retrieve mail from mailboxes using POP3 and
IMAP protocols, store them in the local computer and read
them. It can extract certificates from signed e-mails, view
and verify their integrity and validity. It allows users to
decrypt e-mails received in encrypted format. Private key
contained in single certificate can be used to decrypt e-mail
messages received in different e-mail accounts of a
particular user.
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Figure 1: Mail Submission Client Interface for Multiple Address
E-Mail Certificates
The mail submission interface shown in figure |1

permits users to load signing and encryption certificates
having multiple ¢-mail addresses in subject and subject
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Figure 2: Mail Retrieval Client Interface tor Multiple
Address E-Mail Certificates

Initial experiments with the proposed PECs were
carried out with e-mail accounts on author’s personal
domain names. Later, test e-mail accounts on different
commercial e-mail servers (including gmail.com, inbox.com
and mail.com) were created. Signed, encrypted, and both
signed and encrypted e-mails were submitted/retrieved
from/to these c-mail accounts through the developed c-mail
client.

C.  Mail Submission and Retrieval

Using the developed e-mail client program (submission
interface) e-mails were submitted from all e-mail accounts
(on gmail.com, mail.com, inbox.com, etc.) of user Taheem
Banday to all e-mail accounts (on gmail.com, mail.com,
inbox.com, etc.) of user Tavviba Banday and vice versa. The
submitted e-mails were: i) unsigned and unencrypted, ii)
signed only, iii) encrypted only, and iv) both signed and
encrypted. All signed c-mails that were submitted from
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Taheem Banday's e-mail accounts used taheembanday.pfx
certificate file for signing. All signed c-mails that were
submitted from Tayyiba Banday's e-mail accounts used
ravvibabanday.pfx certificate file for signing. The certificate
file taheembanday.cer was used for encryption for sending
encrypted e-mails to all e-mail accounts of Taheem Banday.
The certificate file tayyvibabanday.cer was used for
encryption for sending encrypted e-mails to all e-mail
accounts of Tavviba Banday.

Using the developed E-mail client program (retrieval
interface), all classes of e-mails of users Tayviba Banduy
and Taheem Banday on all ¢-mail servers (on gmail.com,
mail.com, inbox.com, etc.) were successlully retrieved from
the respective mail boxes of the two users. Signed e-mails
retrieved from different e-mail accounts of a particular user
(Tavyviba Banday and Taheem Banday) contained same
certificate (public key) of the sender and their signatures
were successfully verified and validated. The included
certificate was also viewed successfully and its import to
system certificate store was also successful. The body of the
encrypted e-mails was successfully decrypted by using the
certificate containing private key of particular user. All
encrypted e-mails received by user Tavviba Banday in her
mail boxes on dilferent mail servers were decrypted by her
single certificate file. The e-mails that were both signed and
encrypted were also retrieved successfully. The signature
was verified and validated successfully and body was
correctly decrypted with single certificate of particular
recipient.

Mail submission and retrieval experiments were
repeated with other types of e-mail certificates wherein all
e-mail addresses were placed in subject alternative name
field or some in subject and others in subject alternative
name fields. The public and private keys in the certificates
correctly signed and encrypted e-mails. Further, signed and
encrypted e-mails using commercial and personal c-mail
certificates procured from commercial companies were also
successfully submitted and retrieved using the developed
client. Thus proving that the client can handle both single e-
mail address and multiple e-mail address certificates.
Further, cross examination of the developed client with MS
Outlook and Mozilla Thunderbird was also successful.

CONCLUSION

Secure  Multipurpose  Internet Mail  Extensions
(S/MIME) uses [TU-T X.509 digital signature certilicates 1o
attain privacy of conversation, authentication of sender,
integrity of message and non-repudiation of sender. Such a
cerlificate is called e-mail certificate. It includes a valid e-
mail address in subject field or subject alternative name field
and appropriate usage information in key usage and extended
key usage extensions. Currently, e-mail certificates are
issued per e-mail address, therefore, an individual having
more than one e-mail address must have multiple e-mail
certificates, one for each e-mail address. E-mail client do
not support use of a single certificate with more than one e-
mail address. The RFC 5280 standard allows a certificate to
include more than one e-mail address. Including multiple c-
mail addresses in certificates will permit a single certificate
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to be used with multiple e-mail addresses for signing and
encrypting e-mail messages. This will not only make the
management of certificates simple for a user having
multiple e-mail accounts but would also be economical. The
generation of multiple e-mail certificates using an open
source tool and working of the scheme through a mail client
developed in MS Visual Studio have validated the working
of the proposed scheme. This effort can be turther
augmented by developing multiple e-mail address certificate
handling Add-on’s for existing mail clients such as
Microsoft Outlook and Mozilla Thunderbird. Further,
studies may be undertaken to address privacy concerns of
users due to collective visibility of e-mail addresses through
a joint e-mail certificate.
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Editor’s View

Nature has bestowed different regions with various
resources which differ in occurrence, magnitude and
quality. With growing pressure on resources, the
concept of locational benefit has intensified the
resource sharing competition, often leading to conflicts.
The imbalanced resource structure making the world
highly inter-dependent, prompted for universal
integration and forced humans to foster regional
cooperations. So the future stability and sustainable
development seems to depend mainly upon how
economies, societies and technologies respond to
globalization and to what extent the regional sub-
systems will merge in world system. Here it is pertinent
to note that although the globalization contributes to
international integration and homogenization but it also-
enhances diversity by providing space for the
propagation of new ideas about regional identities - a
dichotomy within the emerging developmental model.
Hence for ushering in global peace, security and
development, pooling significant physical and non-
material resources, minimizing the globalization -
regionalism nexus as well as a fair treatment to the
residue emanating from global development process,
should go side by side.

In view of the heterogeneity of two major blocks of
Eurasia, we can strike a balance in terms of all principal
developmental components for dwarfing the
implications of locational benefit issue by encouraging

ix



the concept of specialized economies and societies,
taking the benefit of prominent physical resources of
Asia and non-physical resources of Europe. Apparently,
it looks plausible but on the ground it demands a
thorough investigation of ground realities and the
possible options, taking all the stakeholders on board.
Furthermore, as a result of global economic
competition, the likelihood of some changes mainly
owing to some shock therapy measures that are
considered to have ifnpacted negatively on the welfare
system of some areas, also require to be taken care of.
This whole complicated situation demands the true
spirit of globalization and its proper dissectional study
for careful application. s

The Eurasian response to globalization alongwith
the growing regional significance in terms of geo-
political and economic endowment, has drawn
international  attention which  prompted the
stakeholders to engage themselves in this macro region.
The aftershocks of Soviet demise as well as few other
sub-regional developments, have led to a number of
problems. The economies and societies of this dual-
continent have got some problems in legacy while
others are the product of change. Due to the paradigm
shift from command system to open economy especially
in erstwhile Soviet Union, and the post-2"" World War
issues in other parts of Eurasia, the region has impulsed
some vulnerabilities. The challenges vary among the
states in their toddling stage of independent nationhood
and the politically matured countries. Obviously, their
negotiating mode with the global economy also differ,
some remaining at a rudimentary level while others
have reached almost upto the optimum threshold.

The politics of resources, relations and routes is
giving rise to a contradictory model in the region.
Exploitation of raw-hydrocarbons from Central Asian

X
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‘as their energy-rich but water-poor and
s but energy-deficient dilemma, is a serious
gy politics in the Caspian region, its legal
ith riparian rights issue need urgent
se of water resources, non-payment tariff
ure of arbitrations have disturbed not only
ian landscape but other catchments have
huge losses. The cross-cultural conflicts,
es, diaspora puzzles, gender bias and other
- features have engulfed the region.
~great threat to humanity, has sounded
led back foreign investments wherein FDI has
sturbing fluctuation. The international rivalry
ines and the issues like Black Sea -
anean Sea rifts have closed some plausible
options. The environmental —degradation,
y, in Aral Sea and some other enclosed basins,
ng which has created an environmental
endangering flora and fauna. The
in reviving some potential Silk Route
is a big jolt to borderless world concept and
oubt about “4-D interface” i.e. North-South-
st inter linkages. The benefits of knowledge -
ithin some parts of South and South-east
eeds a horizontal - vertical sprawl for changing
dset of masses - the real mobilizers of change, in
of “what suits them” and against “what, hurts
Also, the policies of bilateral / multilateral ties in
affected regions be re-visited for strengthening
ual trust and relations. The other area of concern
ins to status, rights and duties of some NGOs,
vially in extended Central Asia.
order to discuss some of the mentioned problems
rofessional treatment, our Centre organized an
ternational Conference on “Globailzation and Eurasia:
hanges and Challenges”. This mega event which was
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held on October 18-21, 201 at the Kashmir University
campus, wag attended by , galaxy of scholars
comprising Subject Experts, Area Analysts, Diplomats,
Policy Planners etc. almost from all gyer the world. After
threadbare analyses, the Papers presented i the
seminar were updated in light of the feedback received
and finally screened for the proceedings. | am fully
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S/MIME with Multiple E-mail Address Certificates:
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M. Tariq Banday

Department of Electronics & Inst. Technology
University of Kashmir, Srinagar, India
E-mail: sgrmtb@yahoo.com

Abstract—Multiple e-mail address certificates have been
proposed very recently, therefore, neither certification
authorities currently issue such a certificate nor does any mail
client permit its use for signing or encrypting e-mail messages.
Further, no study has been made to evaluate their effectiveness
for practical use. This paper studies the usability of multiple e-
mail address certificates in secure messaging. It discusses
S/MIME, its usefulness in e-mail security, current adoption by
users, advantages, and disadvantages. It illustrates procedures in
vogue for singing, encrypting, and both signing and encrypting e-
mail messages using e-mail address certificates. It further reports
the results of study carried out to evaluate user efficiency in
sending/receiving S/MIME mail with and without the use of
multiple e-mail address certificates.

Keywords - Digital Signature; Secure Messaging; DSC;
Personal E-mail Certificates; PEC; Encryption; Public Key
Cryptography; Digital ID

I; INTRODUCTION

To ensure secure messaging, many security protocols are
deployed, however, among them Secure Multi-purpose Internet
Mail Extensions (S/MIME) is the most adopted protocol.
S/MIME adds several security features to the insecure SMTP
but it suffers from some disadvantages as well. These include:
a) privacy concerns of mail senders as recipients of signed
messages can pass a digitally signed message to others [1], b)
non-repudiation in situations of lost keys [2], ¢) no control for
phishing and spamming because S/MIME cannot prevent
spamming and phishing tricks [2], d) unsigned message
headers [3], and, e) requirement for a compatible mail client
[3]. S/MIME is based on Public Key Infrastructure (PKI) and
therefore inherits its demerits such as issue of key distribution,
its renewal and management [2][4] and communication with
unknown communicators [5]. The deployment of S/MIME
compatible mail clients is ubiquitous; however, their adoption
is not adequate. This may be due to one or more of the
following reasons: a) S/MIME depends on X.509 certificates,
which are required to be frequently procured/renewed, b) the
management of the certificates and the certificate store is
tedious for general users, ¢) users are unaware of the potential
advantages of using S/MIME for securing against vulnerable
attacks, d) there are additional costs associated with the
purchase of certificates. For improving user adoption of
S/MIME, e-mail users may be motivated for its use by making
them aware of its benefits in securing the system against
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vulunurable attacks. In addition, minimizing the procedures for
certificate management, easy and flexible methods for signing
and encryption, and reducing the costs associated with the
purchase of certificates may help in motivating the users to
adopt S/MIME.

The remaining paper is organized as follows: Section 2
discusses secure messaging through cryptographic add-onmail
protocols. Section 3 discusses e-mail certificates and illustrates
procedures to sign and encrypt e-mail messages using personal
e-mail certificates. In section 4, current adoption and usability
of S/MIME is discussed. Section 5 reports the results of studies
carried out to evaluate the efficiency of multiple address e-mail
certificates in improving the adoption of S/MIME.

11 SECURE MESSAGING

Secure messaging must guarantee: a) privacy; assuring
confidentiality of e-mail, b) sender authentication; assuring
authentication of senders identity, c¢) message integrity;
assuring security against e-mail forgery, d) sender non-
repudiation; assuring non-denial by sender, and e) envelope
consistency; assuring uniformity of both header and body from
source to the destination [6]. Secure e-mail messaging is not
ensured by extensively used e-mail protocols such as SMTP or
ESMTP. Due to open message format (text or MIME) used in
SMTP, e-mail is unprotected during transmission or at
mailboxes and if accessed by unintended recipients, it can be
read thus compromising privacy. Identity of the sender cannot
be ascertained as it is possible to lie about true identity or even
spoof e-mail address. Unauthorized users can modify an e-mail
message in transit or at mailboxes and thus can be forged.
Sender can deny having send an e-mail message and
consistency of mail envelop can be compromised as mail
transfer agents could add or make changes to mail body and
envelope.

Several e-mail security protocols that work on top of SMTP
and anti-spam filters of diverse types have been developed to
ensure secure messaging and prevent mail forgery [7] [8]. E-
mail security protocols include protocols that: a) secure
communication channel between sender and receiver using
encryption, b) validate senders’ domain using IP address
validation or digital signatures, or c) secure the e-mail message
route using some symmetric or asymmetric cryptographic
scheme.

Secure Socket Layer (SSL) [9] encrypts channel between
sender and receiver during SMTP transactions. Similar
encryption is also attained through Transport Layer Security
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(TLS) [10] known as secure simple mail transfer protocol.
They attain privacy and are transparent to end users but do not
secure e-mail at endpoints or at intermediate mail transfer
agents.

A Prominent digital signature based domain validation
protocol is Domain Keys Identified Mail (DKIM) protocol
[11]. DKIM, a domain level cryptographic protocol for mail
signing. DKIM though adds authentication, authorization and
integrity to SMTP thereby controlling spoofing but does not
encrypt e-mail messages. Therefore, it cannnot protect mail
from in-transit changes to its body or header at gateways. It can
only validate the sending domain.

Prominent e-mail security protocols such as S/MIME [12]
[13], Privacy-Enhanced Mail (PEM) [14], Pretty Good Privacy
(PGP) [15] [16]), and GNU Privacy Guard (GPG) [17] encrypt
e-mail from source to destination through symmetric or
asymmetric cryptography. PEM lacks flexibility because a
single Certificate Authority (CA) is to be trusted by
system[18]. PGP and GPG require more sporadic adoption.
S/MIME is based on asymmetric key cryptography wherein
digitally signed and encrypted MIME objects are encapsulated
with the mail.

Every participant has a private and a public key. The
private key is not shared and public key is made avaliable to
everyone. Either key can be used to encrypt the mail which can
only be decrypted by the corrosponding key. Encryption is
used for both digitally signing and encryption of the contents of
the message. S/MIME uses ITU-T X.509 digital signature
certificates to ensure privacy, authentication, message integrity
and non-repudiation [19] [30]. Version 2 of S/MIME was
published as a two-part RFC i.e RFC 2311-S/MIME which is
about message specification and RFC 2312-S/MIME which
deals with Certificate Handling. RFC 2315- PKCS #7:
Cryptographic Message Syntax Version 1.5 was also published
as informational RFC which was updated by RFC 2630 to
eliminate the dependency on RSA key transport algorithm in
enveloped-data content types. RSA was made optional for both
digital signatures and encryption, and Digital Signature
Algorithm (DSA) [20] and Diffie-Hellman (DH) [21] were
made the required algorithms for digital signature and
encryption, respectively in version 3 of S/MIME (RFC 2632
and RFC 2633). The required digest algorithm was also
changed from MD5 (RFC 1321) to SHA-1 [22]. Another
upgrade to S/MIME was Version 3.1 with the publications of
RFC 3850 and RFC 3851 and RFC 3852. The Cryptographic
Message Syntax was augmented to RFC 3369 and new RFCs
for Cryptographic Message Syntax (CMS) Algorithms and
Compressed Data Content Type for Cryptographic Message
Syntax were published. Password-based encryption, separate
algorithm and protocol requirements and augumentation of
key-management techniques are described in RFC 3370. The
RFC 3274 describes compressed data. The current version of
S/MIME i.e. verison 3.2 as described in RFC 5750 and RFC
5751 has increased the key sizes, made Advanced Encryption
Standard (AES-CBC) [23] the mandatory content encryption
algorithm, and made SHA-256 [24] the mandatory digest
algorithm. RFC 5652, the Cryptographic Message Syntax
standard has been published as Internet standard.

ANO =4 ()

II.  E-MAIL CERTIFICATES
A.  Personal E-mail Certificates

An E-mail Certificate (EC) is a digital signature certificates
that is used for the purpose of signing and encrypting e-mail
messages and authenticates an e-mail address. A Personal E-
mail Certificate (PEC) is an E-mail Certificate that
authenticates an e-mail address of an individual. This
certificate contains an e-mail address in subject field or subject
alternate field. An EC can authenticate identity of an individual
but PEC cannot. PECs are issued by certification authorities
(CA) such as Ascertia, GlobalSign, Entrust, VeriSign, and
Comodo after verifying e-mail address of an individual through
return e-mail or on some secure device with its private key in
PKCS#12 defined archive file format such as .pfx. Some of
them offer PEC free of cost for limited period. The structure
and format of these certificates may vary across CAs, however,
the key usage included in these certificates is at least “Digital
Signature” and “Key Encipherment”. ECs and PECs are X.509
digital signature certificates that enable S/MIME mail agents
such as Mozilla Thunderbird, Microsoft Outlook, Apple Mail,
Outlook Express, and Entourage to sign, or encrypt, or sign and
encrypt e-mail messages. They currently use SHA 256
algorithm for computing message digest an either 4096 bits
RSA or 3072 bits DSA algorithms for computing digital
signature. There is a high interdependency of key usage and
extended key usage extensions in certificates for the purpose of
S/MIME. The certificate may be used for signing in case digital
signature is indicated by key usage extension and email
protection OID is included in extended key usage extension.
Signing may be permitted but the certificate may put restriction
on encrypting S/MIME messages in case the extended key
usage extension is present in it. Interpersonal message SIMIME
receiving agents must check emailProtection or the
anyLExtendedKeyUsage OID in case the extended key usage
extension is present in the certificate. The explicit presence of
only extended key usage extension or other OIDs as well may
be required for S/MIME uses other than interpersonal
messaging. In an e-mail certificate digitalSignature, and
keyEncipherment bits are set and the key usage extension is
marked as critical. In case the certificate contains key usage
extension but either the digitalSignature or the
nonReputudation bit is not set, S/MIME receiving agents do
not accept signature of a message.

B. Secure Messaging with Personal E-mail Certificates

Mail agents supporting S/MIME are user software that: a)
create S/MIME CMS objects, MIME body parts that contain
CMS objects or both (Sending Agents), and, b) interpret and
process SIMIME CMS objects, MIME body parts that contain
CMS objects, or both. The Cryptographic Message Syntax
(CMS) RFC 5652 defines syntax used to digitally sign, digest,
authenticate, or encrypt arbitrary message content. S/MIME
message creation involves MIME processing followed by
signing and/or encrypting the message. A signed messages may
either follow multipart/signed (also called a clear-signed
message) or application/pkes7-mime structure. The difterence
between the two structures is that in the multipart/signed
format, the message’s contents are not included in the signed
data because they are the first part of the multipart message and
the detached signature being the second part. The
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multipart/signed structure is preferred because it permits
recipients read the message contents even if they cannot verify
signatures. Regardless of the type of the structure used, the
MIME processing output is passed to the CMS signed-data
process, then wrap the result in a CMS content-info structure,
and finally insert in the appropriate MIME entity. In case of
encryption, after MIME processing of the message, the output
is passed to the CMS enveloped-data process, then wrap the

Compose J
E-mail 3}
i

Evaluate
Symmetric Key

SNo = obih)

result in a CMS content-info structure, and finally insert that
into an application/pkes7-mime MIME entity. For the case
where the message is first signed and then encrypted, the
output of the signed message becomes the input to the
encrypted message process.

The process of a) signing and encrypting and b) signature
verifying and decrypting an e-mail message is illustrated
through figure 1.
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Fig. 1. Process of a) E-mail signature and encryption and b) E-mail signature verification and decryption

The steps that a sending mail client undergoes to send a
signed and encrypted e-mail message are listed below:

a) Compose e-mail message (fill headers and constitute
body) and perform MIME processing,

b) Fetch the certificate selected for signing (containing
private key) from the certificate store,

c) Check the validity of the certificate, if valid then
proceed to next step, otherwise, exit the process and
report “cannot sign with selected certificate”.

d) Match the From address of the message with first e-
mail address in the certificate subject, if present. Ignore
other e-mail addresses, if present. If match is successful
then proceed to step f otherwise go to next step.

e) Match the From address of the message with first e-
mail address in the certificate subject alternative name
field, if present. Ignore other e-mail address, if present.
If match is successful, then proceed to step f, otherwise
exit the process and report “cannot sign with selected
certificate”.

f) Check extensions especially basic constraints, key
usage, authority key identifier, subject key identifier to
determining trust level and permissibility to sign, if
trusted and signing is permissible then proceed to next
step, otherwise, exit the process and report “cannot sign

with selected certificate”.

g) Use allowed hashing function to compute message
digest.

h) Extract the private key from the selected certificate.

i) By employing some permissible algorithm, encrypt the
digest using private key to compute message signature.

j) Calculate a session key also called symmetric key using
some algorithm on e-mail message, message signature,
and the public key of the sender.

k) By employing, some permissible algorithm encrypt the
e-mail message, message signature and the X.509
certificate (public key) using the session key producing
signed and encrypted message.

1) Fetch the certificate selected for encryption (containing
public key of recipient) from the certificate store, or
address book.

m) Check the validity of the certificate, if valid then
proceed to next step, otherwise, exit the process and
report “cannot encrypt with selected certificate”.

n) Match the To address of the message with first e-mail
address in the certificate subject, if' present. Ignore
other e-mail addresses, if present. If match is successful
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then proceed to step q otherwise go to next step.

0) Match the To address of the message with first e-mail
address in the certificate subject alternative name field,
i present. Ignore other e-mail address, if present. If
match is successful, then proceed to next step,
otherwise exit the process and report “cannot encrypt
with selected certificate”.

p) Check extensions especially basic constraints, key
usage, authority key identifier, subject key identifier to
determining trust level and permissibility to encrypt, if
trusted and encryption is permissible then proceed to
next step, otherwise, exit the process and report “cannot
encrypt with selected certificate”.

q) Extract the public key of the recipient from his X.509
certificate.

r) By employing some permissible algorithm, encrypt the
session key using public key of the recipient.

s) Constitute a CMS content-info structure from signed
and encrypted message produced in step k, encrypted
session key, and other objects.

The steps that a sending mail client undergoes to verify
signature and decrypt an e-mail message are listed below:

a) Receive a CMS content-info structure containing
encrypted and signed message along with encrypted
session key, and other objects.

b) Fetch the certificate selected for decryption (containing
private key of recipient) from the certificate store or
address book.

¢) Check the validity of the certificate, if valid then
proceed to next step, otherwise, exit the process and
report “cannot decrypt with selected certificate”.

d) Match the To address of the message with first e-mail
address in the certificate subject, if present. Ignore
other e-mail addresses, if present. If match is successful
then proceed to step f otherwise go to next step.

e) Match the To address of the message with first e-mail
address in the certificate subject alternative name field,
if present. Ignore other e-mail address, if present. If
match is successful, then proceed to step f, otherwise
exit the process and report “cannot decrypt with
selected certificate”.

f) Check extensions especially basic constraints, key
usage, authority key identifier, subject key identifier to
determining trust level and permissibility to decrypt, if
trusted and decryption is permissible then proceed to
next step, otherwise, exit the process and report “cannot
decrypt with selected certificate”.

g) By employing same algorithm used for encrypting
session key, decrypt the session key using private key
of the recipient.

h) By employing same algorithm used for encrypting
MIME message, message signature and X.509
certificate of the sender, decrypt them using session

AN &= ob QQ}

key.
i)  Render the decrypted message.

j)  Extract the X.509 certificate of the sender received with
the mail.

k) Check the validity of X.509 certificate of the sender. If
valid, proceed to next step otherwise report “cannot
verify the message signature”.

[) Match the From address of the message with first e-
mail address in the certificate subject, if present. Ignore
other e-mail addresses, if present. If match is successful
then proceed to step n otherwise go to next step.

m) Match the From address of the message with first e-
mail address in the certificate subject alternative name
tield, if present. Ignore other e-mail address, if present.
If match is successful, then proceed to next step,
otherwise exit the process and report “cannot verify the
message signature”.

n) Check extensions especially basic constraints, key
usage, authority key identifier, subject key identifier to
determining trust level and permissibility to sign, if
trusted and signing is permissible then proceed to next
step, otherwise, exit the process and report “cannot
verify the message signature”

0) Use same hashing function as used at the time of
sending, compute message digest (new) from the
message received.

p) By employing same algorithm as used for calculating
message signature, decrypt the received message
signature using the public key of the sender to find the
original message digest.

q) Compare the two digest, if equal then report, “signature
verified” otherwise report “signature not verified”.

C.  Multiple E-mail Address Certificates

An e-mail certificate or personal e-mail certificate permits
its use with single e-mail address. To make an e-mail certificate
useful for signing and encryption from more than one e-mail
account of an individual, multiple e-mail address certificates
have been proposed [25]. A multiple e-mail address certificate
binds more than one e-mail address with an individual. For
such a certificate, multiple e-mail addresses are contained
either in subject tield or subject alternate name files or in both.
Inclusion of more than one e-mail address in the e-mail
certificate does not disturb the existing X.509 certificate
structure, because RFC 5280 does not restrict the number of e-
mail addresses that may be included in the subject alternate
name field of the certificate to one. Such a certificate is useful
to individuals and businesses that possess more than one e-mail
addresses to send or receive e-mail messages. It is required that
the CA issuing a multiple address e-mail certificates to
individuals verifies all mail accounts of the individual to be
bind in the certificate. Using a single e-mail address certificate
for the purpose of S/MIME will reduce costs incurred on to
purchase multiple certificates. It will also simplify certificate
management. However, current mail clients do not support
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such certificates and could expose privacy as all e-mail
accounts of an individual can be seen through certificates.

IV. USABILITY OF SECURE MESSAGING

E-mail security can be achieved by using digital signature
certificates as they ensure confidentiality, integrity,
authentication, and non-repudiation of e-mail messages but
their usability, at least for ordinary users is being contended
and subject to research. The users have to purchase a certificate
for each of his/her e-mail address, properly configure e-mail
clients, browsers, etc. maintain and manage certificate store on
computers, learn procedures to verify sender’s certificate and
certificates of issuing authorities associated with it, transport
certificates between computers, etc. Awareness to the usability
problem of encryption with PGP 5 was raised through a user
study [26] that examined usability of PGP 5 in e-mail
encryption through one and a half hour test of twelve
participants. Only three participants were able to send signed
and encrypted messages and three others send confidential
information without encryption. The study found significant
problems with PGP 5 user interface and management of keys.
The usability of PGP 9 and S/MIME in Outlook Express 6.0
was investigated by a follow up pilot study [27]. The study
found that, though PGP 9 improved in automatic encryption
but problems in the processes of signing e-mail messages and
verification of signatures continued. A study [28] to examine
Key Continuity Management (KCM) by automatically
extracting sender’s key from incoming e-mail message found
that though users understood the advantages of secure
messaging using keys but most of them could not realize it
practically, committed mistakes and send e-mails unprotected.
The users expected e-mail programs to ensure encryption and
‘help users not commit mistakes. Need for automatic security
mechanism for e-mail messages and security information about
the outgoing message has been advocated in a study [29]
conducted to examine security of e-mail with social
networking. S/MIME is not transparent to users, the message is
not available for virus scanners and e-mail service providers,
and mobility is limited.

V. USABILITY STUDY

The present study is concerned with evaluation of user
efficiency in terms of response time and errors committed in
sending/receiving S/MIME mail messages. The response time
is total time taken by the user to send signed or encrypted or
signed and encrypted e-mail message correctly to intended
recipient excluding time to compose the message or to
correctly decrypt or verify signature or decrypt and verify e-
mail message received from an unknown recipient. Response
time and errors committed have been recorded for following
three cases:

i)  S/MIME is not used for sending/receiving messages,

i) S/MIME is used for sending/receiving messages
to/from users who have more than one e-mail addresses
but have unique certificate for each address, and,

iii) S/MIME is used for sending/receiving messages
to/from users who have multiple e-mail addresses

“ANO "'Oé(d)

contained in single certificate (Multiple e-mail address
certificate).

A.  Methodology

Three e-mail accounts for each user were created on three
different mail servers. Three single e-mail address certificates
containing respective e-mail address of the user in the Subject
Alternate Name field were created for each users. In addition, a
multiple e-mail address certificates containing all e-mail
address of a user in the Subject Alternate Name field were
created for each user. Certificate containing public key only of
each users were made available to every users. The certificates
were generated using X Certificate and Key Management
(http://xca.hohnstaedt.de/) which offers easy operability and
graphical user design. MS Outlook, Mozilla Thunderbird, and
the custom mail client supporting multiple e-mail address
certificates [25] were used to submit and receive e-mail
messages.

Three rounds of usability study were conducted. In the first
round, users submitted e-mails to every other user account
through each mail clients and received the mails submitted by
other users. In the second round, S/MIME e-mails messages
(signed, encrypted and signed and encrypted) were submitted
from each account to all other user accounts. In this round,
single e-mail address certificate of each user for each account
was used. In the third round, S/MIME e-mails were again
submitted from each account to all other user accounts. This
round used multiple ¢-mail address certificates of users. The
time taken by each user to submit and receive messages and the
number of mistakes committed by each were recorded for each
stage of the study.

B. Results

Fifteen computer users well experienced with webmail
system were selected for the usability study and trained in the
use MS Qutlook, Mozilla Thunderbird and the custom mail
client supporting multiple e-mail address certificates. The users
were trained in sending and receiving mail through POP3 and
IMAP protocols. Users were asked to send simple e-mail
messages to each user account and were asked to receive the
messages send by other users. Next, the users were trained in
the use of e-mail certificates (single address) for sending signed
and encrypted messages.

The certificates containing the public keys of each users
were made available to every users. The users were asked to
send signed only, encrypted only and signed and encrypted e-
mail from their account to all other user accounts. The time
taken by each users to send signed only, encrypted only and
signed and encrypted e-mails were recorded for each user.
Further, mistakes committed by users in sending signed and/or
encrypted e-mails were also recorded for each users. The
receiving behavior of users to verify signatures and decrypt e-
mail with correct certificate was also recorded for each user.
The users were then trained to send S/MIME mail using
multiple address e-mail certificates. The users were again asked
to send signed only, encrypted only and signed and encrypted
e-mail from their account to all other 14 user accounts. Again,
mail sending and receiving practice of all users was recorded.
The results of the study are recorded in table 1.
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TABLE |. E-MAIL SENDING AND RECEIVING PRACTICE WITH SINGLE AND MULTIPLE E-MAIL ADDRESS CERTIFICATES

: o Response Time and Mistakes Committed by Users
Mail Sending and Receiving Custom Mail Client
Practice MS Outlook Morzilla Thunderbird getom A e
SEAC MEAC
- b 2| o - = i~ | B ° = ° =i~
Participants: 15 58| 3o £ 2| 55| 2o £ | 5| 3 £ fE B £ SR
Messages send and received in £ = 5‘,5 t-s B - = SEl ¢8| 8 S S gs| p=E| B S| E| B &
each case: 126 =3 @ 2 B2 25 @ 29 &8 zZ5 22| 8° BEl &°| £°| &8
E-mail Sending Practice
Average Response Time (Minutes) | 0.50 |[2.58 |2.82 [2.88 |0.57 |248 [2.80 |290 |0.55 |3.00 [3.00 |3.50 |1.80 |2.20 |2.50
Percentage Mistakes Committed 0.15 {20.00 |26.00 |27.50 | 0.20 |21.00 |{22.00 |29.50 | 0.25 |22.00 |28.00 |32.00 | 8.00 [10.00 [11.00
E-mail Receiving Practice
‘Average Response Time (Minutes) | 0.35 | 1.49 | 1.50 [242 | 051 [2.13 [222 |257 [0.50 200 |2.00 (250 |1.00 | 1.50 |2.00
Percentage Mistakes Committed 0.05 [17.00 |21.00 | 25.0 |0.055 [17.00 |21.00 [25.0 |0.065 [17.00 {21.00 [25.00 | 6.00 | 9.00 (11.00

It was found that users took slightly more time in sending
mail to proper recipient than viewing received mail on all mail
clients. The average response time to send and view received
mail was slightly less in MS Outlook. Users committed fewer
errors in viewing mail than sending it. The comparison of mail
sending and receiving practice without the use of S/MIME
across mail clients is shown in figure 2.
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Fig. 2. E-mail sending and receiving practice without using S/MIME

Sending signed/encrypted S/MIME mail to recipients with
correct certificate took users more time than for sending it
without S/MIME. The average time to send signed mail,
encrypted mail and signed and encrypted mail remained in the
range of 2.58 to 2.90 minutes across different clients. There
was not much difference recorded across different clients.
Sending users took more time to choose proper certificates of
receiving users who had multiple e-mail addresses. Users took
more time to both encrypt and sign e-mail messages. Average
time taken to verify signature, decrypt the message or both,
took slightly less time than the time taken for sending. It has
been found that users committed many errors (20% to 29.50%)
while sending signed/encrypted e-mail messages to recipients
who had more than one e-mail address. Average time taken by
users to decrypt and verify sender’s signature remained in the
range of 1.49 to 2.57 minutes for mails send by users having
multiple mail certificates. Error rate for correctly decrypting
and verifying signature of e-mail messages also remained high
(17% to 25%). The comparison of S/MIME mail sending and
receiving practice-employing use of certificates (both single
address and multiple address) across mail clients is shown in
figure 3.
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Fig. 3. E-mail sending and receiving practice using S/MIME (with single and multiple e-mail address certificates)
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Response time to correctly send and view received
S/MIME mail either encrypted or signed or both encrypted and
signed was greatly reduced by the use of multiple address e-
mail certificates. Users took less time to select certificate for
encryption/signing and decryption/signature verification. The
average response time remained 1.8 to 2.5 minutes, which is far
less in comparison to time taken when single e-mail address
certificates were used. In addition, users committed far less
errors while selecting correct certificates for signing/signature
verification and encrypting/decrypting messages. The error rate
decreased by more than 70% in all cases. Users were of
considerate opinion that in general, selection of correct
certificates for sending/viewing S/MIME mails was tedious
and difficulty further increased for selecting proper certificate
for users who had multiple e-mail addresses.

CONCLUSION

The use of digital signature certificates issued by
certification authorities for signing and encrypting e-mail
messages permit secure messaging, however, their usability
due to the tedious procedures involved in it is often contended.
A single e-mail certificate can be used with single e-mail
address, therefore, for multiple e-mail addresses a user must
procure and use different certificates, which is not only tedious
but also expensive, as the user needs to buy multiple
certificates and manage the certificate store. By including
multiple e-mail addresses in a single e-mail certificate without
violating the existing standards, a user can enjoy the benefits of
secure messaging for all of his e-mail accounts without
additional costs and extra management of certificates. The
usability of secure messaging can be considerably improved if
e-mail clients support e-mail certificates containing multiple e-
mail addresses, however, inclusion of multiple e-mail address
in e-mail certificates will make them visible collectively and
therefore, may not be desired in situations where users send e-
mail from some e-mail address and prefer to keep secret their
other e-mail addresses. Based on the recorded practices it was
found that the use of the multiple e-mail address certificates not
only improve response time in sending and receiving signed
and/or encrypted e-mails but also minimize the chances of
mistakes committed by users in selecting proper certificates for
signing, signature verification, encryption, and decryption.
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Chapter 24

Radicalism: An Impediment to
Islamic Revivalism in Central Asia

wGN:-Khaki

In the intellectual landscape of Islam, because of its intrinsic nature of
change and adaptation an organic and holistic approach developed in
which religion intimately intervened with politics, law and society. As such

a fresh, comparative and interpretative application of Shariah to any given
situation had to be considered

in the changing situations and
circumstances.

Throughout Muslim history moments have arisen
periodically that seek to transform both the nature of Islamic belief and the
political and social lives of their adherents. Thus, almost all reformist
thinkers of the Muslim world realised that a complete reform in the socio-
political and religious outlook of Islam can help it exist and maintain its
civilisational glory and cultural integrity. Consequently, a host of reformist
movements emerged in the Muslim world in the coming decades. Butrusal-
Bustami  of Lebanon (1819-1831), Jamal-ud-din  Afghani  of
Afghanistan(1839-1897), Muhammad ‘Abduhu of Egypt (i849-1905), Sad
Zaghlul, Muhammad Rashid Rida (1865-1935) in Iran, Khayral-din (1822-
1890) in Tunisia; NamikKemal (1840-1888) and Zia Gokalp (1876-1924) in
Turkey; Abdul Rahman al-Kawakibi (1854-1902) in Syria; Ismail Bey
Gasprinski (1851-1914), Abdul rouf Fitrat (1886-1938), and Musa Jar-ul-
Allah (1875-1949) in Central Asia and Eastern Europe are a few prominent
representatives of this reformist discourse. As a consequence of this
Muslim intelligentsia throughout the world began actively advocating
reforms in educational, political, cultural and social aspects to make Islam
more relevant to the demands of contemporary society and receptive to
the urges of the developing world. The Islamic radical groups in Central
Asia however worked quite contrary to the objectives laid down in the
manifesto of most of the reformist movements. In spite of making Islam
more compatible to the requirements of 21" Century, these movements
with their conservative and orthodox interpretations minimised the

significance of Islam and added to the miseries and difficulties of their
fellow citizens.

Historically, Central Asia has been part of one or the other major empires
of the world without having its own political identity. The region has been
in turmoil throughout its history. No other region perhaps has been
through such conflicts and wars than Central Asia. Its history has been
shaped by too many people that the inhabitants themselves found it
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difficult to remember. During its long march of historical development, the
region has witnessed the rise and fall of many empires the —Samanids, the
Ghaznavids, the Qarakhanids, the Saljuks, the Mongols, the Turks, the
Shaybanis, and the Timurids, which left an indelible mark on the history,
culture, tradition and the character of Central Asian Society (Shams-ud-din
2008). This historical process of cultural interaction and assimilation gave
birth to such process of acculturation and enculturation that lies at the
roots of the phenomenon of Islam. However, during the Muslim rule, there
was very little scope for radicalism as Islam was at the very centre of the
lives of Central Asian Muslims and was deemed as bedrock for the socio-
religious stability. With the occupation of the region by the Russians, Czars,
Bolsheviks and Soviets, Islamic culture with its value system was pushed
back. Policies aimed at changing the Muslim character of the region were
adopted for imperialistic designs. As a result of which Islam and Islamic
practices in the region became a soft target. Soviets eliminated countless
Muslim scholars and local leaders, destroyed Islamic texts and literature,
closed tens and thousands of mosques and madrasas and converted them
into shops, schools, warehouses and museums (Akiner 1994). Islamic
properties were confiscated. Publishing of Islamic literature and its import
from other Muslim countries was banned (Walker 2001). Severe
restrictions were imposed on Wagqgf property destined to be used for
sacred and learning purpose (Akiner 1994). Religions institutions in the
form of Maktabs and Madrasa were closed. In 1943, the remaining Islamic
institutions were brought under control of clerical administration of
Muslims of Central Asia and Kazakhistan in Tashkent. Soviet media
continued to disseminate the publication of anti-religious books and
articles. In July 1948, Sovetskaia Krygizia (a publication) cautioned that the
authority of Islamic residents was yet again extending on account of
reduction in anti-religions campaigns and the extension of Islamic
Madrasas. Muslims were prevented from worship and observance of their
religions practices. (Benningsen and Wembush 1986) Those who opposed
these attempts were ruthlessly suppressed. Given the Marxists-Leninist
interpretation of religion, Soviet authorities had no alternative but to
suppress it in all its manifestations and institution.

The anti-religious onslaught on Islam by the Soviet authorities, continuing
from mid-1920’s till the mid-1980’s, failed to eradicate Islam from their
hearts and minds. Notwithstanding the suppression, the economic
subjugation of their lands and the colonial designs of societal and cultural
transformation produced a sagacity of strong dislike among the Muslims of
the region. This repressive approach led to the emergence and formation
of numerous radical movements that created a national and political
awareness among Muslims by uniting them against the colonial Czars. The
movement known as Jadidism initiated by Ismail Gaspirali in 1883 united
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Muslims against Czars under the banner of Turkism and Pan Islamism
(Rashid 2002). The Jadidis successfully resisted the policy of Russification
and deemed Central Asia as a whole entity. Soon after October 1917
revolution, the foundation for an anti-Islamic strategy was laid out as the
Bolshevik government implemented a radical programme, separating
religion from the state (Tazmini 2001). One of the most serious
consequences of this campaign was the Basmachi Revolt that began in
1918. The first ever incident of terrorism in an organised form that took
place in the former Soviet Union was the famous Basmachi Revolt. The Sufi
orders with special reference to Nagshbandis along with their supporters
in view of the repressive policies fought against these regimes in Central
Asia with special reference to Afghanistan, Chechnya and Fergana Valley.
The phenomenon of “unofficial Islam” that worked clandestinely also
became the root of future radicalisation of Islam in Central Asia. Since
1930’s the number of smaller but more radical movements were active in
the Soviet Union. The Muslim brotherhood (lkhwanal-Muslimeen) had
succeeded in creating a number of secret cells in Dagestan in 1920s (Taheri
1987). The Wahhabi Movement had also established a presence especially
in Turkmenistan in 1930s (Encyclopedia of Religion 1987).After Iran’s
Islamic revolution many more radical Islamic groups began to appear on
the Soviet scene. Islamic “Samizdat” generally known as Islamizdat started
from 1982 was part of the initiatives taken by these new groups of Muslim
radicals. The group was committed to the eventual over throw of the
Saviet system which they described in their literature as Shaytani and
Taghuti (in revolt against God) (Mohanty 2006). The Islam and Democracy
in Uzbekistan (IDU) a radical movement with Almaz Estekov with its
chairman worked for the spiritual cleansing of people from immortality
(Bohr 1989). The People’s Front of Uzbekistan, a radical organisation
operated in Uzbekistan with the sole aim of establishing an Islamic
republic. Similarly the Islamic Democratic Party advocated the creation of a
theocracy modelled after the Islamic Republic of Iran (Los Angeles Times
1990). In Kazakhstan, an Islamic party named “Alash” headed by Aron
Atabek and Rashid Yutoshev pressed for the creation of an Islamic state in
Kazakhstan (The Current Digest of Soviet Press 1992). Besides the leaders
of some unknown groups like Ashghar Shah Jabrov, Abdul Rahim Karimov,
Imad-ud-din Ahmadjanov, Syed Karim Khajov, Arsalan Salur Bayev, and
Kelim Qurbanov also contributed in the radicalisation of the region
(Mohanty 2006). A number of these Islamic parties, organisations and
movements with a variety of ideological orientations confronted the
colonial power which to a greater extent seems justified as the basic
precepts of the religion were under siege; the reaction as such was
spontaneous and natural.
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The unprecedented epoch-making event of the v century, culminating in
the attainment of independence by five Central Asian Republics opened
the doors of Islamic revivalism in Central Asia (Mandelbaum 1994). Central
Asian Muslims who had been forced to renounce or hide their religion for
74 years, at least saw an opportunity to reconnect spiritually and culturally
with their Islamic past (Rashid 2002). However, by promoting radicalism,
majority of Muslim population of Central Asia seized this opportunity to
rediscover their identity and heritage all of which they linked intimately
with Islam. Instead of taking due advantage of the situation, they began to
promote radicalism in a country where majority of the population had
forgotten even their prayers and other rituals of Islam. The Post-Soviet
il movements with whatever manifesto failed to realise the value and merit
of wisdom and fair dealings, which could have been instrumental in further
strengthening the mutual bonds and the pace of revivalism, the
manifestation of which is found in the considerable increase in the number
of mosquesi (For Eastern Economic Review 1992), and making Hajj to
Makkah, growing number of students in religious educational institutions
(Benningsen 1989), celebration of Muslim festivals, remembrance of
outstanding religious scholars of the region (Siddiqui 1997), legal
dissemination of information popularising the values and standards of
Islam through books (Anderson 1997), pamphlets, television and radio
programmes (Rashid 2001), etc., expanding contact with Muslim countries
of the world by joining the Economic Cooperation Organisation, the
Organisation of Islamic Conference, and deputation of students to higher
institutions of learning abroad (Mohanty 2006).

The collapse of the Soviet rule had in fact come both as a blessing and
affliction for the Muslim majority states of the region. It created a religious,
cultural and political vacuum, to be filled by some alternative substantive
system. Islam was believed to be a potential alternative for (i) being at the
very centre of the lives of Central Asian people and (ii) having a tradition of
change and adaptation which the radical Islamic movements miserably
failed to capitalise. Consequently, the otherwise unifying factor of Islam
became a lethal weapon in the hands of extremists, a force for division,
fragmentation and enormous bloodletting. One such incident which
influenced the politics of the region tremendously for nearly five years was
the Tajik Civil War. It was a militant and violent struggle that took the lives
of 50,000 people. This bloody Civil War had the highest number of

% casualties proportionate to the population of any Civil War in the past 50
years. It was Central Asia’s first experience of a political coup by a home-
grown Islamist movement (Rashid 2002). All this transpired against the
fundamentals of the religion. Being a complete civilisation, the classical

history of Islam proved the Islamic Universality offering a living
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demonstration of the qualities of ethics, values, morals, compassion,
mercy, tolerance and love, to which all human beings can relate. It, in
unequivocal terms, rejects discrimination, racism and teaches men and
women to disperse within the land and seek the bounty of God (Praja
2007). As against the general rules of the populace of a region, Islam does
not force or advocate the implementation of Islamic laws. Although the
radical groups in Central Asia are obsessed with implementing Shariah,
they however did not see Shariah as a means to create a just society but
simply as an alternative to regulate personal behaviour—a concept that
distorts centuries of tradition, culture, history and even the religion of
Islam itself. The hallmark of their manifesto is the rejection of all historical
experience, scientific experiment and other forms of knowledge that
Muslims (and other societies) have developed over the past 1400 years.
The new Islamic order for these groups is reduced to a harsh, repressive
panel code for their citizens that strip Islam of its values, humanism and
spirituality (Rashid 2002). The new radical and fundamentalist movements
have distorted Jihad’s greater meaning of an inner struggle to be a devote
Muslim. Nowhere in Islamic literature or traditions does Jihad sanction the
killing of innocent non-Muslim men, women and children, or even fellow
Muslims, on the basis of ethnicity, sect or belief. It is this perversion of
Jihad as a justification to slaughter the innocent which in part defines
the fundamentalism of most of today’s extreme Islamic movements.

Islam throughout the course of history advocates pluralism at the most
general level, that refers to a process of change which affects all regions of
the world in a variety of sectors’ including economic, science and
technology (Nasr 2002). The claim that Islam cannot connect with the
process of globalisation is devoid of merit and value. Its emphasis on the
concepts of justice, peace, tranquillity, pluralism and co-existence, which in
essence is the intrinsic nature of Islam and upon which a viable system of
justice and equality can be disseminated in contemporary Central Asia, is
an essential feature of Islamic perspective of globalisation (Yusuf 2013).
The conquest of multiple territories, intermixing of races and synthesis of
various cultures demonstrate the secular and pluralistic vision of Islam. The
most significant example of pluralism and co-existence is reflected in the
Charter of Madina, through which it established the security of the
community, religious freedom, security of women, stable tribal relations, a
tax system to support the community at a time of conflict, parameters for
exogenous political alliance, a just social system to ensure protection of
individuals and a judicial system to resolve disputes. The system as such
advocates inclusive as against the exclusive tendencies. Contemporary

* Muslim majority nations of Central Asia can make a difference provided

they adhere to the dictum of “inclusiveness”, pluralism and coexistence
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which in turn will ensure a world of love and peace free of vices, hatred
and prejudice. Such an approach on the part of Muslim States will ensure
significant role of Islam in the Central Asian socio-political milieu.

Radicalism besides Central Asia destroyed the age old Afghan tolerance
and consensus. After 1992, the brutal Civil War divided Islamic sects and
ethnic groups in a way that was unimaginable to ordinary Afghans before.
Masudi’s massacre of Hazaras in Kabul in 1995, the Hazaras massacre of
the Taliban in Mazar-i-Sharif in 1997 and the Taliban massacres of Hazaras
and Uzbeks in 1998 has no precedence in Afghan history and has proba bly
irreparably damaged the fabric of the country’s national and religious soul
(Rashid 2010). The Taliban’s religious outlook denigrated Islam and the
unity of the country, as minority groups along with some ethnic groups
tried to flee the country en-masse. The destruction of Bamiyan idols in
Afghanistan is an example of extremism engulfed with ignorance and
orthodoxy which became the focal point of criticism throughout the globe.
Islam advocates respect and protection of places of worship of other
religions and does not permit their destruction. It has been rightly
observed by scholars that “while the Taliban were ostensibly smashing
idols, in reality they were demolishing Islam”. History bears witness to the
fact that a Muslim General during the reign of al-Mutasim AD 833-842
ordered an Imam and a Muadhin to be flogged for having destroyed a fire-
temple in Sughd and building a mosque in its place (Arnold 2002). It is,
therefore, believed that Taliban represented nobody but themselves and
recognised no Islam except their own. Such an atmosphere has made it
difficult for 20" century rulers to incorporate its religious leaders into a
strong centralised state system. The obsession of radical Islam as a matter
of fact is not the creation of institutions but the character and purity of its
leaders, his virtues and qualifications and whether his personality can
emulate the personality of the Prophet of Islam. Thus, these movements
pre-suppose the Islamic virtues of individuals, even though such virtues can
only be logically acquired if a society is already truly Islamic.

The emergence of numerous movements in post-independent Central Asia
gave Islamic radicalism a new phase and a new identity at least for the next
millennium by not recognising any political system except their own and
rejecting all accommodation with Muslim moderates and the west (Rashid
2002). In order to carve out a place of influence for itself in the socio-
political structure of the region, Central Asian Muslims need to further
strengthen the process of Islamisation of the region, free of aggression and
sdiscrimination by adhering to the principle of pluralism and co-existence
and to the dictum of Baha-ud-din Nagashbandi Dastbakardilbayaar “hand
to work and heart-to God”. As against radicalism, Sufism in the region was
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highly instrumental in the propagation of Islam so much so that the rulers
of the Turkic dynasties would seek validation for their rule from the leading
Sufi saints.

Although such a view invites all citizens of the region to a platform of
mutual understanding, Muslims without passing on the buck certainly carry
the heaviest responsibility since Islam has been consistently described as
the epitome of radicalism and terrorism. Within hours of the planes
hurtling into the World Trade Centre of New York and Pentagon on 9/11,
American anguish was echoed throughout Europe. The fear and paranoia
thus generated, have set Muslims at the back seat having badly affected
the process of mutual accommodation between Muslims and European
population and the integration of both Islam and Muslims into Europe’s
socio-cultural and political landscape (Praja 2007).

Against the basic precepts of religion, several pro-religious organisations in
Central Asia began to mobilise public support by exploiting religious
sentiments of the people inspite of the government suppression. Islamic
Renaissance Party (IRP)", Islamic Movement of Uzbekistan (IMU)", Hizb-ut-
Tahrir (HT)" and Adolat are some of the prominent movements that
flourished in Central Asia. All these parties by and large persuaded the
people of Islamic faith to work for the creation of an Islamic Empire in the
region. The policies enacted by these movements reflected negative
repercussions and forced the present regimes to formulate policies and

. enforce strict rules against the growing tendency of radicalism which

ultimately proved counterproductive to the process of peaceful expansion
and propagation of Islam in the region. For example in Uzbekistan in a
massive crackdown against the HT in May 1998, freedom of worship was
restricted’. Police questioned all men with beards or more than one wife,
fathers were jailed for the alleged crimes of their sons, all Muslim
organisations and mosques were to be registered with the government,
women were arrested for wearing the Hijab. The government as rightly
said by Holly Carter, the director of Human Rights Watch for Central Asia,
painted Muslims with the same brush — those who may have criminal
intent and average Muslims who simply grow beard and go to the
mosque”, (Human Right Watch 2000). Considering Islam as a potential
threat to its very existence, Uzbekistan’s President Karimov, for example,
views the Islamic religion as an ‘ideological and political threat’. In denying
Islam a political role, the Central Asian leaders did not merely apply the old
Soviet model, but assumed criteria of a modern state, similar to Turkey,
where Islamists may occasionally hold power but where the military sees
itself as guardian of the secular tradition instituted by Ataturk. In response
to a question on whether Uzbekistan corresponds to ‘the standards of the
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Muslim world’, Karimov said a categorical ‘no’. President Nazarbayev also situatic
revealed his deep secular belief when he said: “Having been a Soviet all fevie
people, we are atheists, but Kazaks with Muslim background. We do not towart
| allow religion to interfere with politics. And when working with Muslim ‘
states, we strictly define that there will be no religious interference in our To car
country, and that goes even for literature, which is published in their the re
il countries”. Consequently, after more than a decade, Islam has had no need
effective impact on the socio-political structure of the state. The leaders of _ aggre
Islamic movements have been concerned with their own power and L religit
popularity. In view of their manifesto and conservative interpretations, instry
Islam seizes to be a vision of the future or blueprint for any action. The Turki
increase in Islamic movements has prompted the governments to pursue a saint
series of policies directed against them. of
’ resp
| Conclusion radi
’r The epoch making event of 20" century accelerated the natural historical adh
process conducted to speed-up moves of society and state through the app
/ means of transport, communication and information, to reduction of room the
f and time of sectioning people. In these conditions Central Asian civilisation The
f exhibited*anew quality and with new capabilities for onward march to Rai
/ progress and prosperity. In the process of the interaction between local hig
{ and global Islam in Central Asia, most of the states are in a state of worry ha
; and anxiety about their policy on how to rule people belonging to the b
f Islamic orders. Yet, it is not easy to view the Central Asian republics as part fo
J] of the modern Islamic world. Islam has affected the society, but not <t
| influenced politics. To one degree or another, these countries remain K
| concerned about preserving the secular governments and societies they N
5| inherited at independence, and resist attempts to be categorised as D
iF Islamic. This is partly because of the long isolation of Central Asia from the .
f main centres and cultural processes of the Muslim world, and shortage of ¢
(

religious literature and restricted religious practice and the decline of the
level of religious education. The ruling elite have given only lip service to
traditional Islam as a factor of social conservatism. They have tried to
retain the Soviet-era system of control over the official clergy, which has
power over the great mosques in the region. In short, the Muslim Central
Asian republics cannot stop the spread of impact and influence of the
Muslim world at large because it is a real phenomenon which is imposing
itself by the forces of political influence, economic pressure, media and
information domination exerted by the new world order. In fact,
interaction and inter connectedness is based on economic power, political
stability, social justice and progress in all fields of life. These can be
attained by implementation of necessary reforms, correction of the
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situation of Islam and establishment of the bases of joint Islamic action at
all levels, in order to enhance cooperation among these Muslim countries
towards a more promising perspective and prosperous future.

To carve out a place of influence for itself in the socio-political structure of
the region, Central Asian Muslims instead of conservative interpretation
need to further strengthen the process of Islamisation of the region, free of
aggression and discrimination by adhering to the true philosophy of
religion. Instead of radicalism, Sufism in the region has always been
instrumental in the propagation of Islam so much so that the rulers of the
Turkic dynasties would seek validation for their role from the leading Sufi
saints. Such a view although invites all citizens of the region to a platform
of mutual understanding, Muslims certainly carry the heaviest
responsibility since Islam has been consistently described as the epitome of
radicalism and terrorism. Central Asia can make a difference provided they
adhere to peace, inclusiveness, pluralism and coexistence. Such an
approach on the part of Muslims will ensure outstanding role of Islam in
the process of globalisation.

The Islamic Movements by representing positively to the religious precepts
have the potential to become torch bearers in this hemisphere by
highlighting the urgent need for peaceful propagation of Islam, communal
harmony dialogue among civilisations to prevent major conflicts and
ensure intercultural and interreligious peace-building process, Kofi Annan,
former Secretary General of the United Nations asserted once, that “all
sensible people must wish to avoid such a clash”. President Mohammad
Khatami of Iran, made a memorable speech on the subject in the United
Nations General Assembly. He said, “The Islamic revolution of the Iranian
people ... calls for a dialogue among civilisations and cultures instead of a
clash between them’. At his suggestion, the Assembly has since decided to
proclaim the year 2001 as the United Nations Year of Dialogue among
Civilisations”. To quote Hans Kung, ‘there will be no peace among nations
unless there is peace among religions and there will be no peace among
religions unless there is authentic dialogue among religions’. The only way
to create an atmosphere in which global peace, communal harmony and
co-existence can be nurtured is to extend the unbiased umbrella of Islam
which promotes these precepts irrespective of race, gender and creed.

Endnotes:

" This religious resurgence revealed the depth of the roots of Islam, which had
flourished underground in defiance of the repressive Soviet state. As of 1994, an
. estimated 7,800 mosques and prior houses have been opened in Central Asia.
Between 1989 and 1991, the Uzbek government returned a number of religious
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sites to the believers, including the Abu Isaal-Tirmidhi Mausoleum in the republic’s
south, the Kalon mosque, the Ata Walikhai mosque in Namangan, the Imam al-
Bukhari Mausoleum in Bukhara, and the Jamia mosque in Kokand. (For Eastern

Economic Review, 1992)

"t emerged out of the inter-republican party of Islamic revival or Islamic
Renaissance, Mohanty, Jatin Kumar. 2006: Terrorism and Militancy in Central Asia,

Delhi: Kalpaz Publications, p.99, p.123.

" JMU is deemed as the greatest threat to Central Asian stability. Formed in 1998
by extremist who were dissatisfied with the moderation of the Islamic Renaissance
Party and determined to topple the government of Central Asian strongman Islam
Karimov, the IMU launched Guerrilla attacks against the regimes from bases in
Tajikistan and Afghanistan in 1999, 2000 and 2001. Under the military leadership of
the charismatic Juma Namangani, the IMU has extended its Jihad to the whole of

Central Asia.

VHT, a widespread Islamic movement has taken root in Central Asia. It produces
abundant literature about its goals, including a website. The party seeks to reunite
the Central Asian republics and eventually the whole Muslim World by non-violent
means with the eventual aim of establishing a Caliphate. However, like IMU it lacks
complete social, economic or political plan for governing this Caliphate.

¥ Although every act of state repression has pushed these movements into taking
more extreme positions, distorting their original message, it remains true that the
Islamic ideologies of the IMU and the HT are based not on the indigenous Islam of
Central Asia, the birth place of Sufism (the tolerant form of Islamic mysticism) and
19" century Jadidism (the modernist interpretation of Islam), but on imported
ideologies. Their message of extremism originated with the Taliban in Afghanistan,
the militant madrassa culture of Pakistan (where many IMU and HT adherents
studied), and the extreme Wahhabi doctrine of Saudi Arabia. Contrary to the
Central Asia’s Islamic traditions and history, Jihad in its simplest form rather than
litihad (reinterpretation and consensus) has become the primary aim of these

groups as they seek to mobilise popular support.
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Verification using Multimodal Biometric Fusion
Saba Mushtaq”, Shoaib Amin Banday, Ajaz Hussain Mir
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Abstract

Verification using biometrics has offered a wide range of advantages over conventional possession and knowledge based methods. Almost all the
biometric modalities have been tested by now but there are various factors that limit their accuracy. This paper presents a multimodal biometric
system for veritication. We have fused the matching scores for features extracted from iris and handwritten signatures. GLCM features for iris and
GLRLM features for signatures have been used. The verification results so obtained are exceptionally good in comparison to both unimodal iris
verification and handwritten signature verification systems.

© 2015 Published by University of Kashmir, Srinagar. Selection and/or peer-review under responsibility of
Department of Electronics and Instrumentation Technology, University of Kashmir, Srinagar.

Keywords: Multimodal Biometrics; Iris Recognition; Handwritten Signature Verification; Texture Recognition.

1. Introduction

A large variety of application requires confirming the identity of the individual before providing them access to the
application. Some of these applications need to be highly secured from illegitimate access like bank transaction,
security systems, surveillance databases, entrance to high security zone areas etc. Even a small amount of inaccuracy
can compromise the access.

Biometrics has become a prominent and popular technique to provide personal verification. A biometric system
simply matches a pre-stored sample of an individual with the current input sample and matches certain feature to
ascertain the identity of the individual. A biometric system operates to either identify or verify an individual. In
identification a comparison is made between the submitted sample and all N stored samples in the database (1: N) while
as in verification in addition to a submitted sample some pin or password are also entered and a 1:1 comparison is
made.

A single biometric system may fail to extract enough information for verifying an individual so multimodal
biometric that is, biometrics that involve more than one biometric modality to obtain improved performance are used.
The most important feature of multimodal systems is to collect information from multiple biometric modalities to
reduce the error introduced in monomodal systems (Ross et al 2006). Multimodal systems make it difficult for an
intruder to copy more than one biometric traits. The main aim of multimodal systems remains to fuse information
obtained from biometric samples at different fusion levels (Rattani et al. 2006). This fusion can be performed at four
different levels sensor level, feature level, matching level and decision level. The first two levels i.e. sensor and the
feature level are referred to as a pre-mapping fusion while as if the matching is performed at matching score
level and the decision level then it is referred to as a post-mapping fusion (Sanderson.C, K. K. Paliwal 2003). In this
paper, we fuse the information at matching score level. We have made use of GLCM (Grey level co-occurrence matrix)
to calculate features of right iris and GLRLM (Grey level rum length matrix) to calculate features of handwritten
signature images. Iris recognition is the most promising for high security environments (J. Daugman 1993). Iris based
biometric recognition systems have achieved a very high accuracy as high as 97% (C. Sanchez-Avila et al. 2001). A
brief description of the two texture based techniques viz GLCM and GLRLM are given in next section.

" Corresponding author. Tel.: +91 9906 118357.
E-mail address: sab.mushtag@gmail.com.
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2. Generalized Description of Feature Extraction schemes

Texture is one of the important characteristics used in identifying an object in an image and to discriminate the images.
The texture coarseness or fineness of an image can be interpreted as the distribution of the elements in the matrix
(Harlic 1973). The gray tone spatial dependence was first used by ( Julesz 1962) for texture classification.

2.1. GLCM

GLCM is a second order statistics method, which describes the spatial interrelationships of the gray tones in an
image (R.W. Conners and C. A. Harlow, 1980). It contains elements that are counts of the number of pixel pairs, which
are separated by certain distance and at some angular direction. Typically, GLCM is calculated in a small window,
which scans the whole image. Bachoo and Tapamo (2005) have used GLCM for pattern analysis of iris however in this
method the selection of window size remains a problem. In the proposed scheme we have normalize, the GLCM and
assumed GLCM represent probabilities instead of counts. The co-occurrence matrix is constructed by the joint
probability density function between the gray level tones, which gives the spatial relationship between any two points in
the image. It is denoted by P(i,j,d,0), where i and j give ith line and jth column of co-occurrence matrix respectively, d
is the distance between any two points and 6 is the direction. Normalization involves dividing by the total number
of counted pixel pairs. There are  eight texture features based on GLCM as studied by (Haralick 1973). The
mathematical expressions for these features are given below:

Entropy = ‘2; };‘ plivj) log ( p(i,j)) (1)
¥ Y iDpid) = wany
] Y e A el
Correlation = 0,9, 2)

Ne- Ny Ny
S a2 [3 b pu.,n]
2

Contrast = = = &
‘\EI i) log { p, - (D)}
Dissimilarity = = 7 o
=X ¥ plij) log (p(i,j)
Homogeneity = i &
Angular Second Moment = z %.‘ {p(i.D}? ©)
Mean = i(wi @
Variance = (62) @®

Herg GLCM features are computed based on two parameters, which are the distance between the pixel pair *d’
and their angular relation 6. The angular relation is quantized at four angles i.e., 0°, 45°, 90" and 180",

2.2. GLRLM

The technique used to calculate features of handwritten signatures is GLRLM. The GLRLM is based on computing
the number of gray-level runs of various lengths. A gray level run is a set of consecutive and collinear pixel points
having the same gray level value. The length of the run is the number of pixel points in the run. The Gray Level Run
Length matrix is constructed as follows:

R®)=(g(ij)]06),0=<1<Ng,0< | <Rmax; (9)

Where Ng is the maximum gray level and Rmax is the maximum length. Let p (i, j) be the number of times there is a
run of length j having gray level i. There are five Run Length Matrix based features computed for 4 directions of run
(0°, 45°, 90°, 135°). For each matrix in a particular direction following seven GLRLM features viz SRE, LRE, GLN,
RLN, RP, LGLRE, HGLRE are obtained. These features were suggested by Gallow 1975
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Table | : GLRLM features

S.NO. Features Formulae
1 P(i,j
| Short Run — —Q
Emphasis(SRE) n ) J
Long R b Z 2 0(i, j)
ong Run — i2 o(i,j
¢ Emphasis(LRE) n r___]j i
[3:])
o Grey Level Non- 1 s
? uniformity(GLN) - p(i.j)
i N T i
Run Length Non- B3 s ey
# Uniformity n E‘@‘p(”ﬁ}
5 Run Percentage(RP) &ij,j :.[il:ﬁ |
6 Low Grey level Run 1o pld
Emphasis(LGLRE) n Tl
High Grey Level R : Z - ()
igh Grey Level Run = itwo(i, i
! Emphasis(HGLRE) n = pl.J)
L

3. Proposed Scheme
This section presents the proposed scheme for verification using multimodal biometric fusion.
3.1. Database

We have used two databases one for signatures and one for iris images. For iris experiments are carried on CASIA-
iris-V4 thousand database and for hand written signatures a signature database collected at NIT Srinagar is used.

3.2. Algorithm

The above discussed textural feature extraction method are used to extract features from right iris and hand
written signatures. GLCM textural features are calculated using equations shown in section 2. The distance d between
pixel pairs is first selected as 1 and gray level co-occurrence matrix features are calculated. The features are calculated
at an angles of 00,450,900 and 1800. The experiment is continued with calculation of GLCM features for value of
d=2 and 4. The features are again measured at the pre-defined angles of rotation over the whole iris image.

To make the GLCM invariant to the rotation of the images, GLCM obtained at d = 1,2 and 4 is averaged through
four angular relations (00,450,900 and 1800 ). Once the textural features of image (iris) is calculated, the
feature set is stored in the database as trainer. The test image (iris) is similarly processed to obtain a textural feature
vector. This feature vector of the test image is processed by the matching unit of the multi unit biometric verification
system and compared against the templates stored in the database. The matching unit because of taking Euclidean
distance as the classitfier outputs a matching score corresponding to each template in the database. The matching score is
fed to the decision unit which because of some predefined threshold classifies test image as Genuine or Imposter based
on the score obtained at the matching unit. Similarly, the signature image is pre- processed separately as shown in the
figure 1. The GLRLM features are extracted for the signature image in the similar way followed by matching. In case
Once the scores are obtained from both the matching units ( i-e., from right iris and handwritten signatures), they are
fused using SUM method of fusion.
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RightIris Image Signature Image
Preprocessing Preprocessing
Feature Feature
P Extraction by Extraction by
i o GLCM ang GLRLM ang Signature
Iatching Matching database
Iris Score Signature score

Fusion of scores

Decision

Unit

Fig 1: Block Diagram of proposed system
4. Experimental Results

We evaluated the proposed system on a data set of 525 signature images collected at NIT Srinagar and CASIA-iris-
V4 thousand database. The training set contains 200 each, a signature and an iris image assumed to be belonging to
same individual. The testing set is a set of 50 each, signatures and iris images for verification.

4.1 Training

For an individual one image for each trait i.e iris and signature is enrolled in the database for which features are
extracted using GLCM and GLRLM respectively. Which are also used for score level fusion and saved in database for

verification.
4.2 Testing

Pair of iris and signature are used for testing.. Fused feature vector is generated from the pair and is compared with
the database score value.We have calculated FAR and Accuracy for the individual systems and then for the multimodal
proposed system. The results thus obtained are given in table below. We also calculated the Genuine and imposter
scores for the two systems that is for iris using GLCM and for Signatures using GLRLM and for the proposed system
which are given below in fig2, fig 3 and fig4 respectively . It can be clearly seen that the overlap of genuine and
imposter scores is more in unimodal systems and for every verification systems the aim is to reduce this overlap as
much as possible. Lesser the overlap more accurate is the system.
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Score Density Overlap Plot Score Density Overlap Plot
Normal Hormal
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0.07 B
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Fig 2 : Score distribution for iris using GLCM

Fig 3 : Score distribution for Signaturc using GLRLM

Score density overlap plot
Hormal

0.08

Fig 4 Score density for proposed system.,

Table 2: Accuracy and FAR

S. No. Modality FAR Accuracy
1 Signatures 13.33 85.15%
2 Iris 0.8 93.2%
3 Proposed Multimodal system 0.17 97.6%

5. Conclusion

The field of multimodal biometrics is a challenging and novel area of research aiming at reliable and accurate
personal verification and identification. This paper presents a score level fusion technique for human verification. The
proposed technique uses texture features viz GLCM and GLRLM for feature extraction. The features thus obtained are
normalized. In addition, stored in database. Matching scores are calculated for iris and signatures separately, then fused
using sum rule of fusion, and results are compared to unimodal systems based on accuracy and FAR. The experimental
results establish the effectiveness of fusion of the individual matching scores and accuracy of 97.6% is abtained in
comparision to individual signature and iris biometric systems that provide accuracy of 85.15% and 93.2 %
respectively.
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Abstract

The Flosolver Lab was started in 1986 to “Build a parallel computer for fluid dynamics applications”. Since then, different
generations of parallel systems (Mk! to Mk8) and inter-processor communication devices have been built. The communication
between the processing elements is very important in parallel processing system. FloSwitch is the communication device, designed
and developed indigenously to meet the requirements. The present high communication reconfigurable FloSwitch is Virtex 5 FPGA
based to meet the application requirement. There is always scope of improvement of the communication devices. Here new design of
FloSwitch is taken up to improve its communication speed, data handling of the parallel system (big data) with more reliable &
efficient way and to cut down the no. of hops in the big system for the data transfer. To meet the requirement of the enhanced
FloSwitch four FPGAs (Virtex-6) are used. The design will have the more processing elements (64) connected to the one device
compared to the earlier device with 16 processing elements. This will bring down the number of hops between the processing
elements. The DPM on board will be replaced by Block RAM resources of the four FPGAs , thereby leading to lower power
consumption, data transfer rate increase and reduced size for a multicore chip.

© 2015 Published by University of Kashmir, Srinagar. Selection and/or peer-review under responsibility of
Department of Electronics and Instrumentation Technology, University of Kashmir, Srinagar.

Keywords: FPGA; Block RAM; DPM; Xilinx; Floswitch.

1. Introduction

Starting from the jolting bullock cart of yesteryears to supersonic planes of the 21* century the face of science and
technology is not the same .Same is the case with parallel computing technology moving leaps and bounds in recent
years. Data-Intensive Computing is an application which uses data in the parallel approach to process large volumes of
data typically in terabytes, pctabytes in size. High computational Background Study applications which spent most of
their execution time to computational requirements will have small volumes of data. Whereas computing applications
which require large volumes of data and spent most of their processing time to 1/O and manipulation of data are known
as high communication (Flosolver Team (a)). Earlier electronics designs were based more on the design concept & its
feasibilities. Power requirement was as the part of the design. Current design trends are portable devices with high-
performance and low power. Designing the low power boards to improve the performance is extremely challenging &
demanding.

Communication protocol is a formal description of the digital message formats and the rules for exchanging those
messages in or between computing systems. Protocols may include signaling, authentication and error detection and
correction capabilities to reduce the size of digital designs (xilinx.com). The industry trend over the last few years has
been to move towards the use of high speed serial protocols for data transmission. A digital serial signal uses fewer pins
to transmit high-speed data by increasing the clock rate at which the signals are sent (Flosolver Unit (a)).
Communication network is the most demanding area in the upcoming technology development. Every day the
revolution is taking to its new height to meet the demand in the market. This project mainly deals with design of
FloSwitch using four low power Virtex-6 FPGA’s. ON board DPM’s will be replaced with inbuilt BLOCK RAM of
FPGA. Replacing on board DPM’s with inbuilt RAM’s of FPGA will use less power (Havinga, 2000). Communication
speed will be increased as the internal RAM’s access time is very less compare to the on board DPM’s (Flosolver Unit

* Corresponding author. Tel.: +91 9906436856.
E-mail address: hamdanimursal@gmail.com.
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(b)). In this design 64 optical links can be connected to the FloSwitch. As in the earlier Design only it supports to the 16
optical links. Here it will have support of four FloSwitch capabilities in one device. Intra cluster connectivity will can
also be the optical link. This new concept aims to reduce the number of hops between the processing elements, so that
processing speed increases. This may lead to reduce the area covered by four FloSwitches to just one since it generates
the same number of optical links as by four FPGA’s.

2. Block Diagram

2.1.  Existing Design

The design of this proposed floswitch is based upon some limitations of the existing switch. So it is quite natural to
first deal with the existing system and know wherein the changes are to computing intensive applications. Here the
numbers, which force to think of, power consumption in the big systems. In the existing system of Flosolver MK-
8(Flosolver Team(b)), FloSwitch is designed using Virtex 5 FPGA (XC5VLX110T, FF1759), DPM (IDT70v658S) and
optical links.Flosolver Mk8 is mainly in the form of 128 clusters. Each Cluster is of 8-processor system consists of 4
dual processor server boards with PCI based add-on card(Flosolver Team(b)) which is connected to the FloSwitch
through 64 bit parallel bus for intra-cluster communication

Y -~ i
Optical
links to
next 16
........ clusters
Floswitch (Virtex-6)
Server 1(dual core) = Via
B PCI
Card
Server2(dual core) -«
Server3{dual core) <
Server4(dual core) -

Parallel cable

Y * ”
Optical
links to
next 16
clusters
Floswitch (Virtex-6)
Server 1{dual core) Via
- PCI
Card
Server2(dual core) -
Server3(dual core) -
Serverd(dual core) -

Parallel cable

Fig. |. Existing system interface

Such 128 clusters are linked via 16 Flo-optilinks (optical link) of FloSwitch for inter cluster communication
(Flosolver Team (b)). So the FloSwitch is the prime communication device across the Mk8 super computer.
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2.2. Proposed Design

While the multi FPGA chips are generally used for high intensive data handling calculations, will essentially
enhance speed , reduce power as compared to earlier floswitches, and reduce the number of hops .This is achieved by
employing Virtex 6 FPGAFPGA (XC6VLXS550T, FF1759 ), using FPGA block memory instead of external DPM will
reduce the data transfer rate, flexibility in the design and size of the board. Four FPGA's are arranged in a
reconfigurable pattern in a manner that each FPGA can connect to every other FPGA via address, data bus and control
signals.

3. Reconfigurable FloSwitch Expediency

The proposed design consists of four Virtex-6 FPGA’s connected in a manner that each FPGA connects to every
other FPGA via address (32bit) and data(64bit) bus in one to one. Here the design of the board is in such a way that all
FPGA can read or write with other FPGA’s in parallel. This lends the design of the FloSwitch flexiblele in terms of use
of Virtex-6. Internal resources such as block RAM etc. are used for the memory to to all other connected FPGA’s. In the
existing design each cluster has one FloSwitch which has 4 parallel links for intra-cluster communication via PCI card
interface and 16 optical links for inter-cluster communication.

4 Parallel Connector (64 Bit) for intra cluster

Communication

¢

F—— Dual Port Memory (DPM) Section
Power
Regulators
with T‘est
. points
Wit SDRAM &
voltage LED
level: ad CPLD J
1
L |

16 Serial Links (optical) for inter cluster communications

Fig2. Existing Existing FloSwitch Design

Thus each cluster connects to next 16 clusters in the MKS8 ,128 cluster supercomputer design .In the proposed design
80 optical links are available for both inter-cluster and intra-cluster communication. This entails that each cluster can
connect to 80 processing elements (PE’s), As a result more processing elements can have the communication using one
FloSwitch, it is like a single cluster. This will eventually reduce the number of hops that information carrying from one
server other server, thereby leads to an improvement in the communication system as a whole. As shown in Figl a single
rack consists of four dual core servers (XEON processor). Intra-cluster communication is done in parallel, while serial
optical links are used to connect to corresponding clusters.

The present system of FloSwitch can be upgraded with DPM's inside the FPGA [Virtex-6]. This will enhance the
speed and reduce the area of the board while reducing the access time of the data from memory twice.This will be carried
out while considering power reduction schemes.The power section will be addressed to improve further by bringing
down the total power in the FloSwitch design. By using low power GTX optical transceivers, low voltage SRAM and
PROM of the order of FPGA used considerable amount of power is reduced thereby enhancing the performance of the
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system. Fig.1shown above explains how in the existing system intra-cluster and inter-cluster communication exists via
parallel connectors (cables) and optical links respectively.

BLOCK DAIGRAM
Test
Point
POWER SVITEM CLOCK Sk
SUPPLY P |70 THE WHOLE S¥S) JTAG i
( Download)
AMD

: RAMN
VOLT. l
Viﬁex-ﬁ - Vi rtex_s

‘ RO Virtex-6 Virtex-& oM
:

4 d
S0 Serlal Optical link Channels for Inter and intra communication

RAM

Fig. 3. Proposed FloSwitch Design.
4. Advantages over Existing Designs

While in the proposed design, the multicore FloSwitch can be connected in two configurations. First configuration
proposes the use of FloSwitch as a centralized device with all the processing servers surrounding it. This means that all
the eighty optical links coming out from the FPGAs will be used to connect to the servers directly. This will lead to
great improvement in speed of the FloSwitch design as one to one communication between large number of servers
will be possible , which was never possible in the earlier design. The second configuration as shown in fig4 entails the
use of one FloSwitch in a manner that, it can firstly connect to sixteen other FloSwitches via optical links and also with
sixty four servers directly. This is one of the option to show the inter cluster connectivity with one hop. For example
Server 1 of first cluster to server 63 of the sixteenth cluster can be communicated in one hop. Here the total number of
servers connected using sixteen Floswitches will be 1024. Total processing elements will be 2048. Earlier the sixteen
FloSwitches can connect one to one was 64 server board as 128 processing elements. Therefore, over all there is a gain
of 16 times more PE’s can be connected.

4.1. Reduce the Number of Hops

In the parallel computing scheme, we define a hop as the communication from one PE to other PE. In computer
networking, a hop represents one portion of the path between source and destination. When communicating over the
Internet, for example, data passes through a number of intermediate devices (like routers) rather than flowing directly
over a single wire. Each such device causes data to "hop" between one point-to-point network Connection and another.
While in the case of parallel computers, each FloSwitch encountered leads to a hop and a delay since the proposed
design aims to replace four switches by just one, it entails reduction in number of hops encountered also.
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L g s S

Fig. 4. Proposed Floswitch interface with 64 servers’ direct links and 16 other tloswitches.
4.2. DPM removal and Block RAM:

In the existing design, one FloSwitch has 8 DPMs occupying a reasonable amount of space on the board. Four such
switches carry 32 DPMs. The proposed design will use block RAM of the Virtex-6 FPGA instead, thereby reducing
area of the board and also reducing the power consumed by the DPMs (Jagannatham, et al, 2013). Power consumed by
one DPM is measured to be 1650 Mw. If we replace 32 DPMS, we are in fact saving 52.8 Watt of power consumption.
This no. are useful as we grow system to a big parallel machine. Here the main advantage of the FloSwitch will be to
have a one-type communication link as serial weather it is intra cluster or inter cluster communication

This design has been under taken to study the feasibility of the communication and the advantage over making a big
system for big data and intense communication applications.

Table 1 Comparative analysis of Proposed and Existing Designs

COMPONENTS EXISTING SYSTEM PROPOSED SYSTEM
12.217 W(Virtex-5) 13.645 W(Virtex-6)
FPGA
12.17 x4 =486 W 13.645 x4=54.6 W
SDRAM 528 mW 63mW
FLASH MEMORY 49.5 mW (SPI) 54 mW (BPI)
SFP 990mW 190 W
TRANSCEIVERS 990 x 64= 64 W 792x 64=50 W
CLOCKING CIRCUIT 115.5 mW 45 mW
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Sistani life which through the centuries has evolved in a very distinctive
form; incorporating the tribal geniuses, myths, beliefs, socio-religious
traditions, resistance movements; which has always given them a sense
of pride and identity to the extent they proved themselves as a deterrent
against forcign aggressions. “They resisted Umayyads, Abbasids, Central
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dynasties has been given; ¢nabling us to understand how during the rise
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arca what is to be known as Iranian Sistan took shape. In chapter-3, an
attempt has been made o bring into light the historical background of
the tribes; there origin and immigration, ethnic composition, social
structure and their characteristics. In chapter-4, a profile of persons of
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and writers bave been discussed who in their own times have made
significant contributions to the socicty and thereby have stood test of
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Social Implications of Rural
Development on Gender: A Case Study
of Kashmir with special reference to
Ganderbal Block

Manzoor Hussain

“The globalization of the capital market is actually part of econemic
globalization. This will create a change in the entire world economy, not
Just restricted to some fields in some countries.”
-Richard Grasso

Introduction

Gender is a socio-cultural construct and gender discrimination a worldwide
phenomenon. Across the societies, women have been treated unequally and less value
placed on their lives because of their gender. Women’s differential access to power and
control of resources is central to this discrimination in all institutional spheres, i.e. the
household, community, market, and the state. Within the household, women and girls
face discrimination in the sharing out ofhousehold resources including food, sometimes
leading to higher malnutrition and mortality indicators for women. At its most extreme,
gender discrimination lead to son preference, expressed in sex selective abortion or

e
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female feticide. In the labour market, unequal pay. occupational-exclusion or segregation
into Jow skill and Tow paid-work-limitwemen s-earnings-i i se ofmen
of similar education levels. Women’s lack of representation and voice in decision making
bodies in the community and the state perpetuates discrimination, in terms of access to
public services, such as schooling and health care or discriminatory laws.

The law is assumed to be gender-neutral when in fact it may perpetuate gender
discrimination, being a product of a culture with oppressive gender ideologies. While
the gender division of labour tends to be seen as natural and immutable, in fact, these
ideas and practices are socially constructed. This results in context-specific patterns
of who does what by gender and how this is valued. Women are generally expected to
fulfil the reproductive role of bearing and raising children, caring for other family
members, and household management tasks, as well as home based production. Men
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tend to be more associated with productive roles, particularly paid work, and market
production. In the labour market, although women’s overall participation rates are
rising, they tend to be confined to a relatively narrow range of occupations or
concentrated in lower grades than men, usually earning less.

In the context of systemic exploitation and alienation of women faced in the past
and present, one of the objectives of rural development program in India has been to
improve the status of women. Rural development is a strategy to enable a specific
group of people, poor, rural, women and men, to gain for themselves and their children
more of what they want and need. It involves helping the poorest.among those who
sought a livelihood in the rural areas to demand and control more of the benefits of
rural development. The group includes small scale farmers, tenants and the landless
(Robert chambers, 1983, 147). The overall focus of rural development is to bring
improvement in the level ofliving, including employment, education, health, nutrition,
housing and various social services; decrease inequality of rural incomes and rural—
urban differences in income; and the capacity of the rural sector to sustain and accelerate
the pace of improvement in rural areas. It involves systematic, scientific and integrated
use of natural resources and as part of this process enabling every person to engage
himself in a productive and social useful occupation (Parthasarthy, 1984, 29). The
objective is to bring poor families above the poverty line on a lasting basis by assisting
them through income-generating assets and training (Dhillon, 1991, 45).

Viewed theoretically, rural development is elastic and a dynamic concept.
Conceptually, rural development is a strategy and connotes a complete process of
change (Munjal, 1997, 1). Development denotes some sort ofadvancement in a positive
direction (Singh, 1987, 1). Rural development presupposes not only an integrated
development of agriculture and industry but also-social-services(Thakur, 1988, 14).
Rural development programmes comprise the following: (1) provision of basic
infrastructure facilities in rural areas, e.g., schools, health facilities, roads, drinking
water, electrification, etc.; (2) improvement of agricultural productivity in rural areas;
(3) provision of social services like health and education for socioeconomic
development; and (4) implementing of schemes for promotion of rural industry
increasing agriculture productivity, providing rural employment, etc.

In Kashmir, rural development has received foremost attention at the state level
and sizable funds have been invested under the programme-The-aim-was-to-bring poor
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another style’ (Singh, K, 1995, 67-87). He pointed out that any effort to develop the
underdeveloped countries along western lines could only hasten their retrogression
and decay.

The central idea of Harvey Leibenstein’s thesis was that in order to attain sustained
growth, it was essential that the stimulant to development was of a certain critical
minimum size. Socio-economic backwardness was characterized by a set of inter-related
factors which had a certain degree of stability at their small equilibrium values. The
actual values were different from the equilibrium values because the economy was
always being subject to stimulants and shocks. The stimulants had a tendency toraise
per-capita income above theequilibrium-level-(Ibid., 1995, p. 67-87). But, in backward
societies, long term economic development did not take place because the magnitude
of stimulants was too small. Leibenstein’s thesis was more realistic because it was
applicable to developing countries like India. Giving a big push to the programme of
development all at once was not applicable while a critical minimum effort could be
properly timed and broken up into a series of smaller efforts for sustained development.

Review of Literature

M.C..Bhandari observed that there was no involvement of financing agencies in
the process of identification and selection of rural development beneficiaries. The
number of applications rejected by the cooperative banks was comparatively lower
than the commercial banks. The DRDA did not prefer to sponsor loan applications to
District Co-Operative Banks due to cumbersome loaning procedure, unfavourable terms
and conditions, stipulation regarding share capital distribution, security, and wide
network of rural branches of commercial bank. The quality of lending was much below
the standard in as much as that in financing milk animals, no proper care was taken
regarding their milk yield, availability of fodder, etc. Loans were given for single purpose
which in turn did not help the small farmers to meet their consumption needs. There
was biased selection of rural development beneficiaries. Pressure was brought upon
the official’s right from the process of identification of beneficiaries. Majority of the
beneficiaries approached some officials or other after the household survey was done
for becoming a beneficiary under rural development. In more than 50 per cent of the
beneficiaries, village Sarpanch was instrumental in getting them selected.

JasbirKanwar Singh identified that big farmers derived more benefit from the

families above the poverty line and to ensure a social transformation and change.
However, in spite of the efforts made under the programme, the quality of rural life has
not improved up to a satisfactory level. Similarly, the social implications of this
programme have not been so deep and radical.

Theoretical Orientation

This study had an evaluative research design and its purpose was to assess the
social implications of rural development in Kashmir valley with main focus on Ganderbal
Block in District Srinagar. The theories of Sociological Dualism and Critical Minimum
Effort Thesis by J.H. Broeke and Leibenstein were applicable to the present study. J.H.
Broeke explained underdevelopment in terms of Sociological Dualism which he defined
as ‘the clashing of an imported social system with an indigenous social system of

Farks tham medionrand-smali-farmers and agricultural labourers. The family income of

the big farmers was about three times more than that of the small farmers and about six
times more than that of the agricultural labourers. Rural development helped the small
and marginal farmers to raise their income and employment but it was not up to the
target. The annual income of 23 per cent beneficiaries of the Minor Irrigation Scheme
was more than Rs. 3500 and 33 per cent beneficiaries under the Minor Irrigation had
more than five acres of cultivable land, which was against the existing norms. The
proportion of applications rejected by banks was as low as 4.75 per cent and banks
took one month for scrutinizing the applications and sanctioning loans. There was bias
in the identification and selection of the rural development beneficiaries, which resulted
in wrong selection of the beneficiaries to a great extent. The selection was through the
approach of some influential people, rich farmers, middlemen etc. Proper survey was
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Es; :fc;:lcil;::etsed and many persons who were Above Poverty Line (APL) were chosen as
KM George found a significant increase in income and employment of the
peneﬁman es under rural development. The contribution of diary to total family income
1ncreased ﬁ‘gm 5.12 per cent in pre-implementation to 36.58 per cent in post —
implementation period. 70 percent of the total beneficiaries crossed the poverty line
There were some of the limitations of program. Majority of the beneficiaries {SS‘V)-
argugd apout inadequate veterinary facilities, demand for illegal gratification by ﬂ:e
veterinarians, poor milk procurement and marketing arrangements; non=availability of
feed and fodder_, i{ladequale loans and subsidies, procedural difficulties in insurance
z?\:;;?f;g:nr:lssmg component of training to the beneficiaries as the major drawbacks
Go_vt._oflndia Planning Evaluation Organization revealed that 26 percent of the
peneﬁcmnes were already above the poverty line in terms of the norms of annual
income of Rs. 3500 ofa family of five and, strictly speaking, did not qualify for provision
of benefit under the program. The study indicated that only 29 percent of the families
were selected in the meeting of Gram Saba and the remaining 71 percent by the BDO.
Problem of coordination at district level was being experienced in spite of the Governin .
Body and the District Development Committees set-up by the state goverm:nemg
About 88 percent of beneficiaries increased their income; 12 percent reported no materijl
f:hange. Again 77 percent revealed an increase in their consumption level and 23 percent
in tht_: familyassets. Further 65 percent of beneficiaries felt that their overall_stims in
the village society has been elevated and 35 percent said that their overall status has
not ‘bt.tt:n elevated. 49.4 percent of the selected beneficiaries crossed the poverty line
by rising up to the annual income level of Rs. 3500. Themajority ofthe beneficiaries (62
percent) were not able to cross the poverty line due to inadequate assistance provided
unde; the program. There was delay in granting loans because the banks demanded
guarantee. This delay created many other types of problems for the beneficiaries.
Department of Rural Development conducted concurrent evaluation on r'ural
development and reported that 56 percent beneficiaries were selected in the meetings
of Gram Saba, 39 percent by officials and five percent by others (MP/ MLA / Landlosd
'.’ Employer and fellow villager). It was observed that the assets generated incremental
income of more than Rs.2000/-in 27% cases, between Rs: 00T 1o Rs.20007-iw 24 per
cases, between Rs.501 toRs.1000 in 17 percent cases and up to Rs. 500 in 10 percem
cases. 48 percent of old beneficiaries belonging to destitute and very pomlJ tou
crossed the poverty line of Rs. 3500 and five per cent families of the same zmup
crossed the revised poverty line of Rs. 6400. The concurrent evaluation of rural:]'
devclqpmem showed that the national average of block delay, bank delay and the
delay in gI.'OL]nding the asset was 331,77 and 38 days respectively. The study revealed
that working capital was required in 60 percent cases but was not provided in 32
percent cases to the beneficiaries. The repayment period was less than three years ir_z
26 percent cases and just three years in 36 percent cases. 3
A.C. Kutty Krishnan reported that the selection of beneficiary families was not
proper, as only 16 out of 80 sample households were really eligible for assistance under
rural development. Out of these, only three crossed the poverty line. There was no
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significant impact of rural development on income generation. Largely, the better off
section got the benefits. Many schemes sanctioned were not capable of generating
sufficient income because of large financing needed and also of limited market potential.
There was no planned procedure to inform the beneficiaries about the sanction of loan.
Quite a long time was taken by the bankers to sanction the loan and beneficiaries had
{o waste their time, money and energy in getting the necessary certificates.

M. Thaha, et.al., observed that due to faulty identification, half of the identified
families were already above the poverty line and were ineligible for getting assistance
underthe program: The-amount of credit sanctioned under different schemes by banks
in many cases was lower than the amount recommended by the DRDA. The loan
amount sanctioned to different beneficiaries also varied from person to person. There
was acute coordination problem between the financing institutions, DRDA, Block
Authorities, Lead Bank and Sectorial Offices that provided infrastructure and technical
support for implementation of rural development. The majority of the beneficiaries
expressed that they were not allowed to choose the dealer and were supplied with
substandard assets. The author further reported that majority of the beneficiaries
indicated. that_the_procedure used for sanctioning the loan was cumbersome, time
consuming and they had to waste time, money and energy in geiting necessary
certificates and completing other formalities.

Kanwar Prakash Chand revealed that a majority (90 percent) of the beneficiaries
indicated that their identification was done through village survey. Only 20 per cent of
the beneficiaries crossed the poverty line of Rs.3500 per annum and the remaining
showed improvement in their income but the incremental income was very much short
of the poverty line. The block office forwarded 80 percent of the applications to the
concerned banks within a month, but it could clear only 43 percent of those in a
month’s time, another 40 percent were cleared between 2-6 months. Due to pressure
from the banks to repay the loan, 57 percent of the beneficiaries sold their assets to
repay the loan. Higher maintenance cost of the assets as compared to the returns also
forced some of the beneficiaries to sell their assets. There was lack of coordination
between the DRDA and the block level officials and the various government/quasi-
government organizations like Department of Agriculture, Animal Husbandry and
ElectricityBoards, etc.

B3 jaries were below 51
years of age, 60.33 percent beneficiaries illiterate, 76.33 percent were landless. In majority
of the cases, the household survey was not carried out to identify the poorest of the
poor beneficiaries. They were selected by the officials and the list of selected
beneficiaries was not display at a common place in the village. Themilk animals provided
under rural development added to the income and social status of the beneficiaries but
only 53.00 percent (out of eligible beneficiaries) could cross the poverty line of Rs.3500.
In 63.00 percent cases, the assets were found to be intact while in the remaining 37
percent cases, they were missing. Also, in 97.00 percent cases, the assets were insured
but in none of these cases, a copy of the insurance policy was given to the beneficiary
with the result that they had to face hardships in getting the insurance claim.
Dhillion concluded that, in 50 percent of the cases, the assistance provided to the
beneficiaries was inadequate and in none of the cases working capital was provided
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and in 92.00 per cent cases, the loan for the second milk animal was not advanced even
after six months of the first animal although the beneficiary was not a defaulter. They
were not informed about the sanction of loan and their repayment capacity was not
taken into consideration while fixing the repayment instalments. Again in almost all
cases, branch managers, insisted on guarantee/security cover from the beneficiaries
contrary to government instructions. The beneficiaries had to pay bribe to the bank
officials (reported in 27 percent cases) to get the loan sanctioned and also to the
veterinary doctor (in 83 percent cases) to get the health certificate of the animal to be
purchased.

J. Krishnamurthy highlighted the fact that child dependency, as well as adult
dependency was high in both villages of Velan and Kural of Tamil Nadu and as the
family size increased, there was a corresponding increase in dependency. By virtue of
these facts, as well as in the light of the household structure found in the two villages
it could be concluded that there was a trend towards work force decline in the two
villages; 55 percent of the households had an income under Rs.3000 per annum in Velan
village dnd 42 percent in village Kural had an annual family income under Rs.3000. The
author found inadequacies in respect of infrastructure facilities like roads, safe drinking
water supplies, health care, educational facilities and so forth. The training facilities
were inﬁdcqualc and there was lack of veterinary services. There was also huge time
gap between applying for loan after final selection and the procurement of asset.

Punjab State Institution of Public Administration in its report on “Concurrent
Evaluation of Integrated Rural Development Program in Punjab, Chandigarh revealed
that 25.83 percent of beneficiaries were ineligible for assistance under the program as
per the definition of poverty line. This percentage was maximum in Jalandhar (55
percent) followed by Amritsar (47.50 percent) and Gurdaspur-and-Ferozepur-districts
(5.00 percent) each. The Gram Sabah’s was involved in the selection of beneficiaries in
41 percent cases only and in the remaining cases, the selection was done by the
officials. There was no income from assets in 29.31 percent cases and in 14 percent
cases; there was no increase in the family income. The average annual income from the
asset was Rs. 2911 and 85 percent of the beneficiaries assisted under the programme
crossed the poverty line. This'percentage was 100 percent in Ropar and Gurdaspur,

Faridkot and Sangrur districts. The study further revealed that there was delay in

providing the assets and procedure for procuring the loan was—cumbersome—and-ﬁmt‘——-_.;——thafﬁcﬁsbﬂidjwﬁﬁ

consuming. The repayment period was also no satisfaction.

U.K. Bhanot revealed that the major cause of the rejection (in 73 percent cases)in
Haryana (Bhiwni district) was wrong identification of rural development beneficiaries.
The rejection was high as 37 percent in the case of applications sponsored by the
DRDA in Haryana. He mentioned that wilful default, natural calamities, deficiency in
loaning policies, untimely disbursement of loans, lack of effective supervision, denial
of credit to genuine borrowers, political factor and the lack of institution-al arrangement
to write off irrecoverable overdue were the various reasons for the poor recovery.
There was some lack of coordination between the government and the banks; various
agencies at the district and block level in the implementation of the programme. He
observed that majority of the beneficiaries were not imparted any sort of guidance or
training support for the activities financed.
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D. P. Rao and R. Karajan reported wrong identification ofrgral deveilopmcm
beneficiaries whose annual income was more than the prescribed l‘im it of_ Rs. .aSQO and
Jand holding size was more than prescribed limit of five acres. An insignificant impact
of IRDP in terms of employment generation and increase in income {.)f:l].'lc beneﬁc_lanes
was found. The authors stated untimely credit, or mark_el'mg facxlmqs, creation of
inappropriate assets low employment potcmia! ofthe Unit and increasing cost of the‘
inputs as the major difficulties expressed by majority of the beneficiaries. 37 per cent of
the beneficiaries indicated that they had to pay Rs. 200 and above to get the scheme

i der-IRDP: 2L :
Sanc;:::l?:::Sundaram, V.-argued that in Pongalur block c_‘fTamil Nadu, lhc_zre was
improvement in income, employment levels and asset position. He helg tl.lat income
from dairying significantly contributed to the total income of beneﬁt?mr-]es. Due to
adoption of dairy occupation, the assets of beneficiaries improved stgmﬁcan}ly in
terms of increase in number of animals, purchase of few acres of land, construction of
their own houses, and purchase of agricultural implements. The average asset
improvement was highest among big farmers and least among the landlesslabourers.
This followed that the beneficiaries had benefited from the rural development and
status.
cmssl:.d'r[:iepﬁfilx;h and M. Davendra Babu concluded that teachers and village leve].
workers were assigned the responsibility of the household survey that was not properly
trained. The selection of ineligible families who got assistance undcrllhc_pm_.gmm‘mc
was as high as nine per cent. Majority of the beneficiaries expre;ed thelr_d:ssatlsfactlon
with the present system of purchasing the assgs because inferior quahfy a.s.scts wEre
purchased by playing more than the market prices. The authors furllhe_r indicated that
large number of beneficiaries mentioned lack oflnﬁ'astructprc facﬂlt.:cs and forwaz-‘d
and backward linkages, inadequate fodder supply and veterinary services as the main
i rogramme.

draw?:icll::lll?ilgztg'efdra reported that in the Varanasi Di:slricl of Qttm Pradesh, rural
development had its limitations. This programme was basically designed tobenefit trhe
poorest of the poor in the rural areas. But, as the slud){ sho?ved‘ -1h=_:re were mal-
practices on the part of unscrupulous officials and self-seeking village m.dele_men. The
beneficiaries had to share the benefits with these elements. Professor Tripathi revealed

he-Joans-had-been misused by the heneficiaries for obtaining

the loans and by the officials. The benefits had not reached to the really needy groups
nor were they suited to the requirements of the needy persons. Moreover, the delay in
awarding of the benefits not only complicated the problems oftl.m poor but also m'ade
them ca;y prey for haggling and extortion b-‘f the project nf.ﬁcm]s. The very serious
mal-practices noted in the study were uncertainty in rat.es of interest, no_n—_lssuance of
pass books, improper entries in pass books, _dclay in. ad]}zslmeljlt o‘fsubmd:cs. and the
consequent financial losses to the beneficiaries entailed in paying intereston the total
loan amounts. R . -

B. N. Thakur stated that in ‘Bhagalpur district of Bihar” conflict arcsc_bc_causc of
the changes brought out by rural development in situation whcre_ the similar and
dissimilar interests existed side by side. Among the factors that resmle_d change was
fear of the new things, ignorance, traditions, ethnocentrism, vested interests. The




Erroe (),

110 Globalization, Liberalization and Privatization

study revealed that the villages were internally too much faction ridden and its old
corporate unity was now marked by mounting jealousy, tensions and conflict prevailing
among the different castes. Rivalry and conflict between the rich and poor classes
became apparent every-time during election to the office of the ‘Mukhiya’ and
‘Sarpanch’ for the village panchayats.

Sharda, Nand Singh observed that in the Samistipur District of Bihar a number of
individuals had left caste occupations and taken up jobs of their own choice and were
earning their livelihood through the occupations suited to their capability and worth.
The findings revealed that in certain case the individuals and the families Were engaged
not only in-one type of occupation but also in two or more occupations and the
importance of literacy and education was realized by the villagers. The number of
illiterate persons was lower than those who knew reading and writing, though the
number of educated or highly educated individuals was very low.

R.K. Khatkar reported that majority of the rural development beneficiaries were
wron;'gly identified because their annual income was already above the poverty line.
The VLWs were assigned the responsibility of the household survey that was not
properly trained to calculate annual income of the households. He argued that in many
cases of rural development beneficiaries, the time gap between sanction and
disbursement of loans and delay in grounding of assets by the banks was the main
cause which eluded the beneficiaries in getting proper benefit from rural development
schemes However the study showed that rural development assistance made some
positive impact on generating gainful employment and significantly increased the
earnings and family expenses.

V. Kulandaiswamy and Ubendhiran held that the annual income ofthe 58.00 percent
of the selected beneficiaries was already above the poverty line of Rs:3500/. Majority
of the rural development beneficiaries were benefited either under animal husbandry
scheme or the milk cattle scheme. They concluded that the incremental income generated
was greatest among the beneficiaries of Industries, Services and Business sector
schemes while the animal husbandry scheme created the largest additional employment.
The difficulties expressed by majority of the beneficiaries were untimely credit; poor
marketing facilities; creation of inappropriate assets; low employment potential of the
unit; increasing cost ofthe inputs. The beneficiaries had to incur expenditure of Rs. 200

Social Implications of Rural Development on Gender—111

Universe of the study

The universe of this study consisted of Ganderbal Block in Srinagar District of
Kashmir. Ganderbal Block was a rural area comprised of 125 villages (Census of India,
Jammu and Kashmir, 2001, p. 1). Census 2001 showed the population of Ganderbal as

1, 15, 654 persons, out of which males constituted 59, 913 (52 per cent) and females 55,
741 as 48 per cent (Ibid., 2001, p. 2). Ganderbal Block was chosen for study because
huge sums of money for various rural developmental activities has been invested and
partly because of its geographical location, and changing socio-economic conditions.
It was a developing block and the economy was developing gradually particularly in
agriculture and handicraft sector. People were educationally backward and literacy rate
was 44.24 per cent. People were mostly divided on the basis of class and less preference
was given to caste in social relations.

Sampling: In the present study, multi-stage sampling was used. In the first stage,
the regions of Ganderbal Main and Gulabagh of Ganderbal Block in Srinagar District
were selected because they were considered to be thrust areas. In the second stage, 10
per cent of the Mohallas were chosen which included two Mohallas from every cluster
of the'Block: All'the ' Mohallas-were arranged in-serial-order and-there after-every-nth
Mohallas of every-cluster was tick marked. The decision of taking 10 per cent sample of
villages was decided after considering all the aspects and it was considered to be a
fairly good representative sample. In the third stage, a list of beneficiaries involved of
rural development was prepared with the help of key persons, employees, NGO’s,
senior citizens, and other knowledgeable persons. The sample was drawn out of the
total number of beneficiaries by using systematic sampling technique. Only 250 persons
could be interviewed in all the sectors of Ganderbal Block of Srinagar District in Kashmir
for various reasons. As per objectives of the study, the sample includes 200 beneficiaries
of rural development programme, 40 parents and 10 -government officials. Later, the
statistical sampling form ula was used to obtain the sample.

Formula:

t*xp(1-p)
p-—
m?
Description: n = required sample sizet = confidencelevel at 95% (standard value

and above to get the scheme sanctioned under rural development.

Research Methodology ‘

This study is an empirical-cum-field study and based on evaluative research design

by adopting an intensive approach through case study method. The purpose is to
assess and evaluate the nature, development on beneficiaries of Ganderbal Block in
Kashmir. In the backdrop of social dimensions of rural developments the present study
focused to see social transformation and change among women in Kashmir with special
emphasis of Ganderbal Block. The study is carried out through a micro-sociological
framework and the main focus is to see as to what extent women in the concerned block
has undergone social transformation and change as a result of rural development
programme. The present study will prove to be a watershed for understanding the
broader sociological implications ofrural development in general and that of beneficiaries
of Ganderbal Block, Srinagar District of Kashmir, in particular.

e S T

of 1.96)p = estimated prevalence of beneficiaries in the project aream = margin of error
at 5% (standard value of 0.05)Calculationln the present rural development programme
of Block Ganderbal in district Srinagar, it has been estimated that roughly 40% (0.40) of
the people in the project area have been benefited. This figure has been taken from the
estimation of rural development statistics, department of rural development; government
of J&K. Use of the standard values listed above provides the following calculation:

n=196'x 40(1-40)

.052
n=3.8416x.16.
.0025
=.614656
0025
n =245.86 ~ 246
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For statistical and other reasons, only 250 respondents were selected irrespective of

246.
Hypotheses of the study

Hi - Many meaningful rural development programmes have been initiated in Kashmir
for the welfare of rural people in totality, and the rural masses have been benefited in
whole. It is partly because the implementing agencies were serious and had expertise in
the field of rural development, and partly rural people do not have fatalistic and
conservative attitudes and behaviour patterns. Similarly, the social implications had
been deep and radical.

Ho - Though many welfare programmes initiated by the government in Kashmir
had introduced some meaningful programmes and schemes for the rural welfare in
totality, the rural masses had not been benefited in whole. It was partly because the
implementing agencies were neither serious nor had any expertise in the field of rural
development and partly because of the fatalistic and conservative attitudes and
behaviour patterns of the large number of people living in the villages.

Objectives of the study

The objectives of present study are as follows: To examine the relationship between
rural development, gender and society in Kashmir; To analyses the social implications
of rural developments on gender viz., change in traditional role and adoption of new
role within and outside family, decision-making, educational achievement, health, and
social conflict; To identity the felt needs of rural development women beneficiaries; To
identity the awareness and level of participation of beneficiaries in rural development
programmes.

Techniques and Sources of Data Collection

The data was collected using the interview schedule method followed by
observation. The relevant literature was reviewed and analysed to provide some
direction in drafting schedule, after which the schedule was pre-tested with 25
respondents to ensure that it was understandable. The schedule was then modified
(for instance, terms such as traditional role, new role, decision-making, educational
achievement, health, hygiene, and social conflict were further defined/elaborated)

according to the results of the pre-test to make it more comiprehensible-The structured—
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Analysis and Discussion

Rural development and role of women

} S

]

§
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The role of women in the traditional societies had been characterized by dependency,
inferior social status and overall sufferings. They had faced systematic discrimination
and institutionalized exploitation at the hands of the male members of these societies.
Women had been subordinate and submissive to men and engaged with the domestic
work - cooking, washing, rearing and mending. The condition changed and women had
come out of the four walls of the house to work in offices, factories and other
establishments on a'regular-remunerative basis. The status of women changed and
they work on important posts in the government and private sector.

The change had also been experienced by women in Kashmir. A significant number
of women worked outside home on a regular and remunerative basis. This socio-
economic mobility was mainly through attainment of modern education. The rural
development assisted women to change their status under its scheme of Development
of women and children in rural areas. It was specially meant for women to change their
status and assist them with income generating assets and other inputs. Training was
provided to them wherever needed so that they could earn a living for themselves. The
table below mentioned the change in the status of women through rural development:

The table clearly indicated that 120 respondents (48.00 per cent) had changed
occupation and 130 respondents (52.00 per cent) had not changed occupation. Out of
120 respondents who had changed occupation, 58 respondents (48.33 per cent were
engaged with shawl work, 18 respondents (15.00 per cent) with carpet work, 22
respondents (18.33 per cent) with wood work, 14 respondents (11.67 per cent) with
pottery and eight respondents (6.67 per cent) with poultry, respectively. Similarly out
of 130 respondents who had not changed occupation, 46 respondents (35.38) per cent
were engaged with cooking, 24 respondents (18.46 per cent) with washing, 10
respondents (7.70 per cent) with mending, 32 respondents (24.61 per cent) with rearing
of children and 18 respondents (13.85 per cent) with agricultural work respectively.

The above table revealed that more than half of the respondents (52.00 per cent)
had not changed occupation. These respondents argued that women still performed
their traditional role of washing, cooking, mending, rearing of children and helped men
in-agricultural work. The respondents argued that women did not play any role in

as well as unstructured questions were put to respondents.

The use of body language such as facial expressions, gestures were given duge
importance. If the answers to the questions asked were ambiguous and confusing,
supplementary questions were asked. Collateral interviews were used to supplement
and corroborate the information. In this process, the researcher contacted socially
notable persons, NGOs, religious heads, village heads, neighbours, elderly and educated
people of the village and co-workers of the respondents, and the relevant information
was noted down. The study involved both primary and secondary sources of data
collection. For primary sources both respondents and incidents around them were
observed and information was sought through interview schedule. The secondary
sources of information included books, survey scripts, and material published in journals,
magazines and new paper items.

|
!
i
|
|
{
{

decision making. T’Ianamwe@cmmeﬂmwleasl

to say in decisions like marriage of children, construction of house, sending a childic 7]

school, selling and buying of movable and immovable property. It was found that these
women were mostly illiterate, ignorant and unaware about their rights.

However, other view of the table was that for 48.00 percent respondents there was
change in the status of women. These respondents had adopted new occupations like
shawl work, carpet work, wood work and pottery which were profit oriented but the
irony was that they were dependent on men for economic support because the earnings
of women were still controlled by men. The respondents argued the change that was
felt not only widened the chances of a suitable match for them but also regard for the
girl. A household with only male earners could not afford a decent living which ultimately
resulted in poverty. Therefore, women empowerment is quite important to cope up with
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the existing poverty in rural areas. They further expressed earning women perform
better in dealing with domestic and outside home situations as compared to economically

dependent women.
Rural Development and Role of Women in Decision Making

Decision-making was mostly done by men ina male-dominated society. However,
in a changing scenario women had a role in decision making. The interaction between
the people of rural and urban areas, education and mass media induced as well as
pressurized women-folk to take active part in decision making which was very crucial
for the mainstream of social progress: The participation of women in decision making
leads to a change in their life style, way of thinking, traditions and customs. The
women gave their opinion in the marriage of youngsters, sending a child to school,
construction of house, buying and selling movable and immovable property etc. When
the related question of “Do women in your family took part in decision making” was
asked, the response received was contained in the figures, Only 90 respondents (36.00
per cent) were of the opinion that women played a role in the decision making and 160
respondents (64.00 per cent) opined that women had no role in decision making . These
two.different responses have been shown in the table below:

The above figures reflected that 44 respondents (48.89 per cent) out of 90
respondents were consulted for marriage of youngsters, 11 respondents (12.22 per
g cent) for sending a child to school, nine respondents (10.00 per cent) for construction
of house, 20 respondents (22.22 per cent) for selling and buying of movable property,
respectively. It was observed simultaneously that although these women were consulted
! for decision-making but the final say remained within the male members oftheir families.
3 The implication was that men were still the key decision makers and the role of women
- in decision making wasnot at par withmen. This could be correlated with the educational
backwardness of the block (literacy rate being only 46.62%), customs and traditions.

As revealed in the table, out of 160 respondents who had no role in decision
making, 70 respondents (43.76 per cent) argued that decision making was not their role
since it was the role of men ,13 respondents (8.12 per cent) reasoned that prevalent
customs, traditions did not allow them to take part in decision making, 25 respondents
(15.62 per cent) argued that decisions taken by men were good for family, 22 respondents
(13.75 per-cent) argued that society was male dominated, 30 respondents (18.7 per cent)
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development had not helped women to raise their status at par with men Although

| ; v some women had adopted new occupations and earned for themselves and possessed

{ some role in decision making but they were subordinate to men who control them and
their family because the men were still dominant. They had been the victims of social
situations and exploitation. They gave the reasons of illiteracy, poverty, superstitions
and male domination responsible for low sacial status.

Rural Development, Women and Educational Achievement

The literacy rate in rural India had considerably improved after launching of rural
development. The launching of this programme started a development process of rural
areas. The emphasis on rural development created employment opportunities which

Washing
Mending

Occupational status
Cooking

Rearing of children
Agricultural Work
Total

Table 1.1: Change in the status of women through rural development in Ganderbal block

S.No. Status of Women
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Table 2: Role of Women in Decision - Making in Ganderbal block
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needed qualified and technical persons. In this context, the question was asked to the
respondents and their family members about the level of education they had achieved,
the response is shown in the table as below:

Table 1.3: Level of education of the sample population in Ganderbal block [excluding (0-
6) years population].

S. No. Literate/llliterate No Total Percentage

I Illiterate 157 62.80

2. Literate 93 37.20
Total 250 100.00

S.No. Level of Education No. Total %age

1 Primary 28 30.10

2: Middle 24 25.80

3. Matric 19 20.43

4. Graduate 12 12.90

5 Post-Graduate 7 07.54

6. Technical 3 03.23

1 Total 93 100.00

The above table revealed that out of the sample of 250 respondents in Ganderbal
block, 157 respondents (62.80 per cent) were illiterate and only 93 persons (37.20 per
cent) were literate. This literacy rate was lower as compared with the state’s level of
literacy i.e., 54.40 per cent, (males 65.70 per cent, females 41.80 per cent) as per census
of India 2001. It was to note that out of 93 literate persons, 28 (30.10 per cent) were
literate up to primary level, 24 (25.43 per cent) up to middle level, 19 (20.43 per cent) up
to matric level, 12 (12.90 per cent) up to Graduate level, 7 (7.54 per cent) up to post-
graduate level, and 3 (3.23 per cent) were having technical degree, respectively.

Rural development and reasons for educational backwardness of
Ganderbal block

Economic prosperity, social environment, motivation, and distance from educational
institutions played a vital role in the achievement of education. In Kashmir, women

were educationally backward than their counterparts in the cities. They usually engaged
Hields-eattlerearing-and handicrafis Large family size lack

their-children-in agr jeultural-fields:

of motivation among children, absence of educational institutions in neighbourhood,
ignorance of peaple, religious orthodoxy and superstitions played an essential role in
educational backwardness of rural women. Out of the total sample of 250 respondents,
44 respondents (17.60 per cent) reported that agricultural economy was responsible for
educational backwardness; 46 (18.40 per cent) as large family size; 42 (16.80 per cent) as
lack of motivation among children; 50 (20.00 per cent) as misadministration; 51 (20.40
per cent) as poverty; 17 (6.80 per cent) as non-functional social welfare organization
respectively.

It was observed that besides achieving education, these children had to work in
the agricultural fields, rear cattle and work on handicrafts to support the family income.
Agriculture was a hindrance in attainment of education since this economy needed
more labour, the parents preferred their children to work in the agricultural fields. Another
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notable reason for educational backwardness was large family size with more
dependents.

The parents could not afford the schooling expenses of their additional number of
children. The above findings revealed that it was quite imperative to control the rapid
increase in population in order to maintain a reasonable standard of life. Poverty had
badly affected the educational development of common villagers in the block Gander
Bal. 'I-[owevcr, after independence the educational facilities were provided at the village
level but these institutions could not come up to the expectations of common people.
During the field study, it was found that children in schools faced many problems like
poor accommodation, unsuitable furniture, and absence of urinals, pure drinking water
and sports grounds. Besides, the social welfare organizations like Integrated Child
Welfare Schemes (ICDS) were mostly dysfunctional which would have rendered

educational services up to need.

Rural Development, Women and Health

Health Complaints in Block Ganderbal

The findings of the study showed that headache, blurring of vision, backache,
abdominal pain, limb pains, and respiratory tract infection, weakness, etc. were the
major complaints among rural women. The major health complaints are shown in the

table as follows:
Table 4: Major Health Complaints in Block Ganderbal

S.No. Health Complaints Number Percentage
|5 Headache '_-’0 28.00
2. Blurring of vision 58 2320
3. Backache 56 2240
4. Pain in abdomen 20 8.00
5. Limb pains 20 8.00
6. Respiratory tract infection 26 10.40
Total 250 100.00

The above table and chart indicated that 28,00 per cent of respondents were

having health complaints as headache, 23.20 per cent as blurring of vision, 22-40-per———

cent as backache, 8.00 per cent as abdominal pain, 8.00 per cent as limb pain and 10.40
per cent as respiratory tract infection respectively. The main reasons were the excessive
exposure to work, low- nutrient diet, lack ofhealth awareness and low per-capita incorn_e.
For overall development good health of population was very essential however, in
Ganderbal Block, women generally possessed poor health in spite of the fact that they
live in pure and open air and without any noise/air pollution.

Rapid growth of population, poverty, illiteracy, ignorance and imbalanced diet
were some of the factors that affected the conditions adversely. High fertility affected
not only the socio-economic conditions of the family but also the health of mother and
child. The repeated pregnancies caused nutritional drain of women which exposed
both mother and child to high mortality risks. Malnutrition was directly related to the
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deteriorating health conditions of mother and the child as it did not fulfil the requirement
ofbalanced diet. Safe drinking water was not available to most of the villages and they
depended on tanks, tube wells and ravines the water of these was usually polluted and
unhygienic and this adversely effected their health.

For overall development good health of population was very essential in rural
areas, women generally possessed poor health in spite of the fact that they live in pure
and open air and without any noise/air pollution. Rapid growth of population, poverty,
illiteracy, ignorance and imbalanced diet were some of the factors that affected the
conditions adversely. High fertility affected not only the socio- economic conditions
ofthe family but also the health of mother and child. The repeated pregnancies caused
nutritional drain of women which-exposed-both mother and child to high mortality
risks. Mal-nutrition was directly related to the deteriorating health conditions of mother
and the child as it did not fulfil the requirement of balanced diet. Safe drinking water
was not available to most of the villages and they depended on tanks, tube wells and
ravines the water of these was usually polluted and unhygienic and this adversely
effected their health.

Rural development, women and social conflict

The study.revealed women are treated unequally and less value is placed on their
lives because of their gender. It was observed that son preference, unequal -wages,
occupational exclusion or segregation into low skill and low paid work limit women’s
earnings in comparison to those of men of similar earning levels. Women’s lack of
representation and voice in decision making bodies in the community and the state
perpetuates discrimination, in terms of access to public services, such as schooling
and health care or discriminatory law

The study revealed that joint families were disintegrating and nuclear families
emerging. Disintegration of joint family, interfamily conflict , disobedience of women,
decrease in the respect of elderly people was responsible for social conflict The main
reasons cited for disintegration of joint families were spreading of urban traits among
village people, gap among the income of sexes, increase in income, desire to take
independent decisions. Women had become disobedient as compared to past. In the
past, the women had been very obedient and did not take part in decision making.
Nowadays women sometime questioned and they take part in decision making but still
the final authoritylied with-male members.

oung eration-did-no
were generation gap, difference in attitudes, tastes and ideas. The respondents @
that rural development led to changes in culture. Tension existed because of clash
between tradition and modernity. Among the prominent factors resisting social change,
they mentioned fear of the new things, ignorance, traditions, religion, illiteracy and
vested interests. These respondents cited the examples of women becoming disobedient,
younger generation loosing respect for the elderly people, interfamily conflict,
disintegration of joint families, decrease in neighbourly relations and lower classes and
castes becoming arrogant.

. The main reasons cited
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Rural Development and Reasons for Superficial Implications

The study showed that 47.20 per cent of the respondents argued non-serious
implementing agencies and 52.80 per cent fatalistic and conservative attitudes of people
as the main reasons behind the superficial implications of rural development programs
with the result that rural people had not benefited in whole. Tt was partly because the
implementing agencies were neither serious nor had any expertise in the field of rural
development and partly because of the fatalistic and conservations attitudes and
behaviour-patterns of the large number of people living in villagesthough huge sums
of money had been invested for various rural developmental activities, the output was
not deep and radical. The benefits of development have been lop-sided and some
monetary gains had been grabbed by some politically influential and socially notable

individuals and families.

Rural Development and Awareness

The study revealed that majority of respondents 70.00 per cent was not aware
about rural development schemes and their activities. These beneficiaries had no
concept about the objectives of rural development viz., eradication of poverty in rural
areas, raising standard of living, gainful employment, fulfilling basic needs, equality of
access to opportunity, increase in production and productivity and peoples participation
in developmental programmes. Awareness implied that rural people should have
sufficient information about rural development programmes and activities, its objectives
and benefits. Participation implied that rural people should participate in several rural
development programmes and understand their objectives and should come to know
that these programmes are for their own development. Unless rural people did not
participate in the development programmes, no real progress could be achieved.

The present study revealed that social implications of rural development programme
in Kashmir had not been deep and radical. A significant correlation existed between
rural development programme and non-seriousness of implementing agencies/ fatalistic
attitudes of beneficiaries (Table 5).
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Table 6: Relationship between rural development programme in Kashmir and non-

seriousness of implementing agencies/fatalistic attitudes of beneficiaries
S. No. Situation Rural development programme Total
Successful Partly Unsuccessful
successful

<]

1. Non-Serious Implementing Agencies 20 32 66 118
- Fatalistic attitudes of Beneficiaries 18 0 44 132

The table 6 shows that observed frequencies for rural development programme
and non-seriousness of implementing agencies/fatalistic attitudes of beneficiaries are
20, 18, 32, 70, 66, and 44 respectively. The expected frequencies were computed by the
formula

E= Ct x R/N, where Ct stands for column total, Rt stand for row total and N for total
number of frequency.

Cell (a): Observed frequency (0) =20

Expected frequency (E)=1 18 x 38/250=17.93

Cell(b): 0=18

E=132x38/250=20.06

Cell(c): 0=32

E=118x102/250=48.14

Cell(d):0=70

E=132x102/250=53.85

Cell (e): 0=66

E=118x110250=51.92

Cell(f): O=44

E=132x110250=58.08

These results were shown in the table 7 as follows:

Table 7 Rural development programme
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Table 5: Reasons for superficial implications of rural development programme in Kashmir = ——r
S.No. Situation Rural development programme Total
S.No Reasons No. of Respondents Percentage Successful Partly  Unsuccessful
: = S sful
Non-serious implementing agencies > 1 4 e AR 47.20 b uccessfu
(o) Fatalistic and Conservative attitudes 132 52.80 1. Non-serious implementing agencies 200 (1793) 3248 1)——66(5192) HE
2. Fatalisti itude of beneficiari 8(20. 53.85 58.08) 2
= Tatal 250 ; 100.00 . atalistic attitude o neficiaries 18(20.06) 70(53.85) 44(58.08) 132
Total 38 102 110 250

For this, a statistical measure of chi-square test was utilized and data summarized
in the following 2x3 contingency table 6: -

To test the null hypothesis, the expected frequency and observed frequencies
f were compared. The comparison was based on the following x? = (O-E/E)* Where O
stands for observed frequencies and E stands for expected frequencies ( table 1.9)
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Table 8 Computation of x*

o E 0-E (O-EY? (O-E/E)!
20 17.936 207 4.28 0.2387
18 20.064 22.06 424 02113
32 48.144 -16.14 260.49 54110
70 53.856 16.15 260.82 4.8434
66 51.920 14.08 198.24 3.8181
44 58.080 -14.08 198.24 34132
250 250 X*=17.9357

Level of significance = 0.05

Computing degree of freedom (df) = (r-1) (c-1) where df stands for the degree of
freedom, r for number of rows and ¢ for number of columns

df=(2-1)(3-1)=2

Finding valve of x* (table valve) at a level of significance of 0.05 = 5.99 with degree
of freedom 2, the inference is that since the calculated valve of x*(17.93) is more than
the table valve of x* (5.99) at 0.05 level of significance for two degrees of freedom, and
hence the null hypothesis (Ho= Many meaningful rural development programmes have
benefited the rural masses in whole; and implementing agencies were serious and had
expertise in the field of rural development; and rural people do not have fatalistic and
conservatjve attitudes and behaviour patterns is rejected. We therefore, conclude that
there is association between rural development programmes and non-seriousness of
implementing agencies / fatalistic attitudes of beneficiaries.
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I. INTRODUCTION

Heavy metals (HM) are classified regarding their relative density and they can be found naturally in the
soil because of weathering and other pedogenic processes on rocks and the source of the material of
soil. However, because of industrialization and a rapid population increase, production of anthropo-
genic biosolids and agrochemical waste has been enhancing the risk of soils pollution (Buker et al..
1994: Kashem et al.. 2009).

Plant Metal Interaction. hitp:/dx.doiorg/10.1016/BY78-0-12-803155-2,00022-9 53 1
Copyright @ 2016 Elsevier Inc. All rights reserved.
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This is one of the main environmental problems, keeping in mind that metals reach the soil and end
up depreciating the whole area (faun, flora, air, superficial and underground waters). In toxic con-
centrations, HMs damage plants and organisms, affecting their organs, changing their biochemical
processes, organelles, cellular membranes, and causing health problems (DalCorso et al.. 2010). Most
of the HMs are persistent in soil because of their immobile nature, been intimately associated with soil
and organic colloids. Among the metals, cadmium has a higher mobility and solubility compared with
others metals in soil (Kashem et al., 2009); therefore, cadmium is important to consider in terms of
contamination in the food chain (I.iu et al.. 2007).

The main HMs present in soil are Cadmium (Cd), copper (Cu), lead (Pb), zinc (Zn), chrome (Cr),
nickel (Ni), barium (Ba), argon (Ag), cobalt (Co), mercury (Hg), and antimony (Sb), and some of these
elements are essential for many physiological functions in living beings, whereas others have no
known biological function (Fissler et al., 2010: Lasat, 2000). These elements in fungicides, fertilizers,
animal waste, urban trash, sewage sludge in soil, and deposits of industrial dust can increase the
concentration in soil, making them toxic (Fissler et al., 2010 Li et al., 2015b).

In this way soil ends up inhibiting plant growth, causing alterations in microbial and vegetal
communities (Chen et al., 2003; Vangronsveld et al., 1997). Accordingly, we seek to mitigate the effect
of the phytotoxicity of metals in soil by establishing the vegetation and developing an efficient process
of decontamination (i.e., bioremediation), which is one technique that seeks to decontaminate the soil
by living organisms, such as microorganisms and plants (Ma ¢t al., 2011).

Phytoremediation is a well-used bioremediation technique because it keeps the biological prop-
erties and physical structure of soil; it is also inexpensive and environmentally friendly (Al et ul.
2013: Khan et al.. 2000). It consists of using plants to remove inorganic contaminants, especially
metals, by using the capacity of plants to accumulate high levels of pollutants (Lasat. 2000). Plants are
capable of immobilizing metal in soil by forming insoluble compounds as result of the interaction of
plant exudates in the rhizosphere or by adsorption in the radicular system (Kidd et al., 2009). Some
species are capable of accumulating HMs in their tissues so that contamination can be removed by
harvesting the plant (Macstri et al., 2010: McGrath and Zhao, 2003; Van Nevel et al.. 2007). This
ability to accumulate metal varies significantly between species; thus, soil contaminated with several
metals requires the use of different vegetal species (Hajar et al.. 2014; Hao and Jiang, 20]5:
Jambhulkar and Juwarkar, 2009; Quezada-Hinojosa et al., 2015).

2. HM: MICRONUTRIENTS TO SOIL CONTAMINANTS

HM s are present in soil as natural components or as a result of anthropogenic activities, such as in-
dustrial activities, application of agricultural chemical products, and inadequate removal of residues
(Gil etal.. 2004; Mitton et al.. 2012). The conceptualization of HM encompasses many aspects, such as
environmental and toxicological. HM is a term for a group of elements that have an atomic mass higher
than 20 and density greater than 6 g/lem™ (Rascio and Navari-1zzo, 2011). The definition of HM is
also postulated in terms of its specific mass, atomic mass, atomic number, and other properties such as
formation of slightly soluble sulfides and hydroxides (Duffus, 2002). Impact in environmental and
human health arising from metal wastes has been associated with HM (FFacchinelli et al., 2001;
Wu et ul., 2015). With toxicological studies, it was found that each metal shows a specific toxicological
effect in a specific organism (Rascio and Navari-Izzo, 2011).




LNo= /9 (b)

2. HM: MICRONUTRIENTS TO SOIL CONTAMINANTS 533

The term heavy metal is frequently used to reference a group of metals and semimetals (metalloids)
that have been associated with the potential contamination, toxicity, or ecotoxicity. Other names are
used to denominate elements in this group, such as trace elements, because of the concentration they
are found in naturally, in parts per million or lower, beyond toxic metals and micronutrients. The term
toxic metal must be used with caution, because some metals are only considered toxic at high levels.
The term micronutrient is more convenient for elements that are proved to be essential to plants and
animals in certain concentrations (Duffus. 2002).

For soils, the term contaminated by HM is used when an increase in concentration occurs when
compared with natural conditions, whereas the term pollution is used when this increased concen-
tration harms the environment (Rodriguez Martin et al.. 2006),

In an analysis of health risk caused by HMs in soils, plants in the food chain introduced a concept of
classification of these metals into four groups. Group | includes the elements Ag, Cr, Ti. Zr, and Y and
represents a low risk because these elements are not absorbed by the extensions of plants because of
their low solubility in soil and consequent negligible uptake by plants. High concentrations of these
elements in food generally indicate direct contamination on soil or another form of contamination.
Group 2 includes As, Hg, and Pb, which are strongly absorbed by soil colloids. Although they may be
absorbed by plant root, they are not readily transferred into edible tissues and therefore represent
minimal risk to human health. Group 3 consists of B, Cu, Mn, Mo, Ni, and Zn, which are readily
absorbed by plants, and depending on the concentration may represent a risk to human health. Group 4,
Cd, Co, and Se, is a human health risk when concentrated in plant tissues because of soil contamination
(Ali et al., 2013; Alvarez et al.. 2003; Cobbett, 2000a: Evangelou et al., 2007: Gongalves et al., 201 1:
Maksymiec, 2007; Rascio and Navari-lzzo, 2011: Sharma and Dietz, 2009; Yang and Chu. 2008).

Of all potentially toxic elements present in soil, Cd and Se are the primary concerns in terms of
contaminating the food chain. Problems from contamination by Se are predominantly the result
of natural soil enrichment. Cadmium concentration in soil in many countries is increasing because of
inadvertent additions in fertilizers, biosolids, and soil alteration from the atmosphere. Health problem
from contamination by Cd have occurred only in cases of serious soil contamination (MclLaughlin
et al., 1999),

Some metals are classified as essential metals because they play an important biological function in
the metabolism of many organisms. For example, Fe, Zn, Cu, Ni, and Mn act as cofactors for enzymes
in plants, microorganisms, and mammals (Rascio and Navari-lzzo, 2011).

One factor that significantly affects metal toxicity is the chemical form in which the element is
found. The problem associated with soil contamination by metals is the existence of bioavailable forms
of these elements (Li ¢t al., 2015a). The metals found in soluble forms and exchangeable forms are
those that have greater bioavailability, thereby being the most worrying. In the soluble form, the metal
is in an ionic form or organic complex and thereby is easily absorbed by plants or leachates, reaching
underground water bodies. The most toxic form is not a free metal, but a cation or being connected
with carbon chains. In organisms, the main mechanism of toxic action is the affinity for sulfur.
Therefore, when present in its cationic form, metals react with the sulfhydryl radical present in the
enzymatic protein structure, changing its properties and leading to harmful consequences to the living
beings (Maestri et al., 2010; Yadav, 2010).

HM normally does not exist individually in soil, but coexists with another contaminant, thereby
causing a combined effect of contaminants by HM in the environment. The adsorption, absorption, and
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coordination among the different HMs may affect its distribution, bioavailability, and toxicity in soil
(Wang et al., 2009). Therefore, the effect of combined pollution, which depends on the metal mixture,
may vary significantly (Jensen and Sverdrup, 2002).

The content of a given element in a given soil is highly dependent on the mineralogical compo-
sition of the source material (Roca et al., 2012). Knowledge of the dynamics of metals in soil allows
the use of preventive practices to control the availability of these elements, distribution in the envi-
ronment, and transfer from the soil to the food chain. Unlike organic contaminants, most metals do not
suffer from microbial degradation or chemicals; therefore, the metal concentration in soil persists for a
long period after its entry. The most important parameters that control HM adsorption and its distri-
bution between soil and water are the type of soil, metal species and concentration, soil pH, and time of
contact. In general, a better retention of the metal and lower solubility occurs more in alkaline soils;
increasing the pH is one way to precipitate hydroxides that are less soluble from these metals
(Al-Wabel et al., 2014).

PLANT STRATEGIES TO TOLERATE HM TOXICITY

Plants can present different tolerance mechanisms in response to excess of HMs, including a reduction
in transport through the membrane, exclusion, phytochelatins (PCs), metallothionein (MT) formation,
chelation by organic acids and amino acids, and metal compartmentalization in subcellular structures
(Hall. 2002; Ovecka and Taki¢, 2014: Pal and Rai, 2010).

3.1 TRANSPORT REDUCTION THROUGH THE MEMBRANE

The availability of metals to plants is strongly dependent on the chemical and physiological
conditions in the rhizosphere. One of the main factors is soil pH, which has a significant effect
over the solubility of HM ions. The availability of bivalent cations to the plant roots slightly
increases in acidic conditions and decreases in alkaline soils (forming insoluble precipitates such
as hydroxides) (Hirdtle et al.. 2004: Zhao et al., 2011). Furthermore, when the rhizosphere is
exposed to acidic conditions (pH < 5.0), plant growth is significantly reduced; however, the plant can
neutralize this effect by increasing the pH of the rhizosphere. The plant increases the degree of
precipitation and complexation of metal ions in the vicinity of the roots and, thus, helps prevent the
absorption of HM ions, thereby reducing the impact of metal toxicity. Besides pH, soil organic matter
content, nitrogen forms present in the rhizosphere, and the availability of phosphorus and iron helps
plants to buffer the rhizosphere (Hinsinger et al.. 201 1). All of these factors have significant effects on
the uptake of HMs.

The first barrier against the entry of HMs, acting mainly at the root level, is the immobilization of
HMs in the cell wall by extracellular carbohydrates such as mucilage and callose (Revathi and
Venugopal, 2013: Shu et al., 2007: Waraich et al.. 2011). This avoids the presence of free ions in the
root tissue and, consequently, the translocation of ions to shoots, thus reducing phytotoxicity. In this
context, pectins and histidines stand out for the immobilization of HMs in the cell wall (Bactz and
Martinoia, 2014; Watt and Evans, 1999).

It is important to highlight that, among a number of ions associated with roots, only a portion is
absorbed by the cells. A significant fraction is adsorbed by negatively charged groups in the cell wall of
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roots. Thus, it is possible to have plants that accumulate a significant concentration of metal in the

roots, but express a limited concentration in shoots (Ali et al.. 2013: Rascio and Navari-lzzo, 201 1:
Visioli and Marmiroli, 2013).

3.2 EXCLUSION

Preventing entry of metals in the cytosol through exudation of compounds by the action of plasma
membrane may theoretically be the best defense strategy. Some plants, known as exclusionary plants,
possess specialized mechanisms to reduce the entry of HMs in the roots. Malate, citrate, and oxalate
have been identified as important chelating agents secreted by roots that are involved in plant resis-
tance to HMs (McGrath and Zhao. 2003: Sas et al., 2001; Zorrig et al., 2010).

Malate, citrate, and oxalate are weak organic acids, have a low molecular weight, possess at least
one carboxyl group, and are termed oxygen-donor metal ligands. Some of these compounds are
present in all plant cells as intermediates of the tricarboxylic acid cycle, the main respiratory pathway
involved in the oxidation of pyruvate (Adrees et al.. 2015; Akhter et al., 2014; Rascio und Navari-Izzo.
2011: Revathi and Venugopal, 2013).

The dicarboxylic acid malate, an important plant metabolite, can be present in all cell types and
involved in ion balance, P and Fe uptake, and Al and Zn tolerance. In particular, it is a cytosolic Zn
chelator in zinc-tolerant plants; Zn is bound to malate in the cytoplasm and transferred as a complex
across the tonoplast to the vacuole. There, Zn-malate may disassociate and finally malate may be
retranslocated to the cytoplasm (Bian et al., 2013: Ibrahim, 2015: Komal et al.. 2014; Oliva et al., 2012:
Tsednee et al.. 2014; Vichweger, 2014).

Citrate, which is synthesized in plants by the enzyme citrate synthase, has a higher capacity for metal
ions than malate and oxalate, and although its principal role is to chelate Fe**, it also has a strong affinity
also for Ni**, Cd**, Zn?*, and other divalent and trivalent ions (Oliva et al.. 2012: Palmer and Guerinot,
201 1: Schneider et al., 2013). Citrate metabolism in plants is carried out by several metabolic pathways
located in different cellular compartments. Present in considerable amounts, citrate belongs to the key
metabolites in plant cells (Anjum et al., 2015; Ezaki et al., 2013; Komal et al.. 2014).

Oxalate is a common constituent of plants. Although it can be found in relatively small amounts in
plants, it can be accumulated at high levels in several plants species (such as Caryophyllaceae,
Chenopodiaceae, and Polygonaceae) (Norman et al.. 2013; Tuazon-nartea and Savage. 2013). The role
of oxalic acid in Al tolerance has been well-documented (Bian ct al.. 2012 Brunner and Sperisen,
2013; Ezaki et al., 2013: Simoes et al., 2012; Yang et al.. 2013; Zhou et al., 2014).

3.3 CHELATION

Chelation of HMs is a ubiquitous detoxification strategy described in a wide variety of plants. Inside
the cell, HM ions that are not immediately required metabolically may reach toxic concentrations, and
plant cells have evolved various mechanisms to store excess metals to prevent their participation in
unwanted toxic reactions. If the toxic metal concentration exceeds a certain threshold inside the cells,
an active metabolic process contributes to the production of chelating compounds(Akhter et al., 2014;
Ali et al.. 2013: Kobayashi and Nishizawa, 2012; Merlot et al., 2014; Oliva et al., 2012; Rascio and
Navari-Izzo. 2011; Vichweger, 2014; Yruela, 2013).
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Chelation contributes to metal detoxification by reducing the concentration of free metal in the
cytosol, limiting its reactivity and solubility. In plants, the major known classes of HMs chelates
include PCs, MTs, organic acids, and amino acids (Cobbelt and Goldsbrough, 2002: Hall. 2002;
Hodson and Brookes, 2012: Soudek et al., 2014).

3.4 PHYTOCHELATINS

One of the mechanisms of tolerance to HMs in plants is related to the synthesis of thiolic peptides
called PCs, which form complexes with HMs, in particular Cd, in the free sulfur (S) present in cysteine
(Flores-Caceres et al.. 2015; Komal et al.. 2014).

The PCs are formed by three amino acids: glutamate (Glu), cysteine (Cys), and glycine (Gly)
with Glu and Cys connected via a y-carboxylamide. The structure of the PCs is formed with an
increase in the repetitions of the dipeptide yGlu-Cys followed by a Gly terminal. It has a general
structure of (y-Glu-Cys),-Gly, where n = 2-11, but is usually found with the n varying from 2
to 5. The PCs have been identified in a wide variety of species of plants and in some microorganisms
(Cobbett and Goldsbrough, 2002; Cobbett, 2000a. 2000b; Pal and Rai, 2010: Pérez-Clemente
et al., 2013).

These peptides are enzymatically synthesized, using glutathione (GSH) as a substrate, through
a reaction catalyzed by the enzyme y-glutamylcysteine dipeptidyl transpeptidase known as PC
synthase, which is activated by the presence of HMs. PC synthase is activated after a few minutes
of exposure to a variety of metals and metalloids. In vitro, the activity of PC synthase was
activated only in the presence of metal ions and the best activator studied was Cd followed by Ag,
Bi, Pb, Zn, Cu, Hg, and Au. These metals also induced the synthesis of PCs in vivo in plant cell
cultures.

The PCs are structurally related to GSH (y-Glu-Cys-Gly), and numerous physiological, biochem-
ical, and genetic studies have confirmed that GSH (or, in many cases, related compounds) is the substrate
for the biosynthesis of PCs (Hossain et al.. 2012; Weydert and Cullen, 2011; Yadav, 2010).

In addition to the PCs, some plants may have other peptides related to PCs in the presence of HMs.
Legumes produce peptides with the structure (y-Glu-Cys),-BAla (Grill et al., 1986), which are formed
by homo-GSH that can partially or completely replace GSH in these plants. Some species of the family
Poaceae (Gramineae) produce peptides containing serine as an amino terminal, with the structure
(7-Glu-Cys)y-Ser, called hydroxymethyl-PCs (Pul and Rai, 2010). These peptides are formed from the
presence of hydroxymethyl-GSH in addition to GSH in these plants.

Cd is the strongest inducer of PC in vivo and is the element that forms the most stable complexes
with PCs because of its high affinity for sulfur (I.ux ¢t al.. 2011). However, PC synthesis is not only
related to that element. Girill and Zenk (1987), studying the synthesis of PC in a cell culture suspension
of Rauvolfia serpentina exposed to metals, concluded that the metals induce the synthesis of PCs in the
following decreasing order: Cd**, Pb>*, Zn?*, Sb>*, Ag™, Hg>*, As®~, Cu*, Sn**, Au®*, and Bi**.
According to these same authors, Ni, Te, W, and Se ions did not induce PC synthesis.

3.5 METALLOTHIONEINS

MTs are low-molecular-weight proteins that are nonenzymatic, rich in cysteine (Cys), and efficient in
complexing the metals by affinity with sulfur present in the Cys (Cobbell and Goldsbrough. 2002).
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MTs are classified based on the arrangement of Cys. Class I MTs have more than 20 conserved Cys,
are common in mammals and vertebrates, and known to confer tolerance to Cd>*. The MTs without a
specific arrangement of Cys are classified as class IT MTs and include all those found in plants, fungi,
and invertebrates (Carpene et al., 2007).

Despite MTs being more common in animals, there are four types of MTs in plants, classified
according to the arrangement of Cys in the protein formation. The Cys are present in plants MTs like
Cys-x-Cys, Cys-x-x-Cys (where x is an amino acid different from Cys), or groups of Cys—Cys
(Carpene et al.. 2007).

The diversity of MTs in plants suggests that they may not only differ in amino acid sequence, but
also in function and specificity of a particular metal (Ali et al., 2013). However, there is still no in-
formation about the true function of each MT in a plant because of the difficulty in obtaining purified
MT. The MT has a tendency to hydrolyze itself, particularly in the region between Cys in the protein
sequence. Nevertheless, various functions have been proposed for MTs in plants, such as detoxification
of metals (mainly Cu), complexation of cytosolic Zn, and metal secretion via trichome on the leaves
(Coyle et al.. 2002; Grill and Zenk. 1987; Komal et al.. 2014),

3.6 ORGANIC ACIDS AND AMINO ACIDS

Because of the reactivity of metal ions with sulfur, nitrogen, and oxygen, carboxylic acids and amino
acids represent potential ligands of HMs.

Citrate, malate, and oxalate have been implicated in several processes, including tolerance to HMs,
metal transport through the xylem, and vacuolar sequestration (McGrath and Zhao. 2003, Rascio and
Navari-Izzo, 2011; Zorig et al., 2010). Citric acid is the largest Cd** ligand when it is in low con-
centrations; it forms complexes with Ni** in hyperaccumulator plants and contributes to the accu-
mulation and tolerance to Zn** (Labanowski et al.. 2008: Soudek et al., 2014: Zorrig et al., 2010).

Histidine, an amino acid produced by plants in response to the presence of metals, is involved in a
mechanism of tolerance to Ni, and in low concentrations it is involved with Co tolerance (McGrath and
Zhao, 2003: Rascio and Navari-lzzo. 201 1; Visioli and Marmiroli, 2013).

3.7 COMPARTMENTALIZATION

Cells use a combination of compartmentalization, chelation, and exclusion to restrict the deleterious
effects of HMs and to ensure that the correct kind of metal is delivered to its target protein. The main
storage compartment of HMs in plant cells is the vacuole and there is evidence of vacuolar seques-
tration of metal ions in plants, which prevents the movement of HMs in the cytosol and transports them
to a limited area (Ernst, 2006; Hall, 2002; Lux et al., 201 1: Rascio and Navari-lzzo, 2011: Soudek
et al., 2014; Yang and Chu, 2008).

Transporters potentially related to this process have been identified in Arabidopsis thaliana. The
superfamily of P-type adenosine triphosphatase (ATPase) uses the energy of adenosine triphosphate
hydrolysis to translocate cations through biological membranes and can be divided into several sub-
families, including carriers of HMs P g-ATPase (Colangelo and Guerinot. 2006).

The vacuole is a key cellular compartment where the metal may be stored when in excess, providing a
source during periods of deficiency. For example, Fe is known to be transported to the vacuole by the
VITI transporter. The remobilization of Fe from the vacuole is mediated by the actions of NRAMP3 and
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NRAMP4, which are regulated under Fe deficiency and are located in the vacuolar membrane. Although
NRAMP3 or NRAMP4 mutants show no phenotype, nramp3 and Nramp4 mutants have a lethality rate
of 90% when grown in Fe-deficient soils, suggesting that these proteins are functionally redundant and
necessary for Fe mobilization under Fe deficiency (Palmer and Guerinot, 2011).

4. EFFECT OF HMS ON PRODUCTIVITY

The toxic effects of HMs in plants depends on the plant species, the concentration and type of metal,
the chemical form in which the HM is present, soil composition, and pH (Nagajyoti et al., 2010: Nagata
et al., 2013). The prolonged use of phosphate fertilizers, application of sewage sludge, industrial waste,
pesticides, and poor agricultural practices have been associated with this contamination by HMs in the
soil (Bell et al.. 2001: Kashem et al.. 2009: Passariello et al., 2002: Schwartz et al., 2001).

Reduced growth is one of the most common physiological consequences of exposure to HMs in
plants (Hu et al.. 2013; Tamas et al.. 2008). The changes induced by the metal ions in the physiological
and structural integrity of the leaves reduce the rates of photosynthesis and respiration, which has
deleterious effects on the power supply and the efficiency of other metabolic processes. Transpiration
and transport processes between several organs are also affected (Ying ct ul.. 2010). Furthermore, HM
toxicity has adverse effects on the roots, reducing the ability of the plant to absorb water and nutrients
(Sharma and Dietz, 2009). Consequently, major changes in the functioning of roots and leaves will
affect developmental processes, such as formation of flowering, embryogenesis, and seed formation.

5. CLIMATIC CHANGES AND HM TOXICITY

The most common methods of remediation of contaminated soils are physical, chemical, and bio-
logical, although the methods of physical and chemical remediation are both very difficult and
expensive, in addition to negatively affecting the soil ecosystem. One potential method for the
remediation of soils contaminated with HM is phytoremediation, which is an economical and envi-
ronmentally friendly technique that uses tolerant plants and associated microorganisms to remove,
turn, stabilize, volatilize, or absorb HMs in soil using biochemical processes (Rajkumar et al.. 2013).

The evidence available in the literature regarding climate change and increased CO; concentration
will have positive effects on phytoremediation of HMs and plant growth. An increase in root exudate
and microbial diversity caused by increased CO; concentration could facilitate the phytoremediation
of HMs (depending on the plant and metal in question), an increase in cycling, availability of nutrients,
mobilization and immobilization of metals, and on plant growth and in soil quality. However, the
impacts caused by global warming could hamper the process of phytoremediation, although the
findings of recent studies are inconsistent.

6. CONCLUSIONS AND FUTURE PROSPECTS

Contamination by HMs is a major problem affecting crop yield. The ability to tolerate HMs is different
according to the plant species because they differ in their ability to tolerate HMs. Some plants grow
well in soil enriched with toxic levels of HMs, whereas others do not grow at all. Recent studies
indicate that GSH plays an important role in HMs tolerance. The HM stress induces production
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of reactive oxygen species(ROS) generated by oxidative stress and GSH detoxifies ROS by the
GSH-ascorbate cycle. In addition to the metal ions accumulated, high levels of ROS negatively affects
plant development. The metal ions are detoxified by PCs synthesized by GSH upon plant exposure to
HMs. The PCs form complexes with metal ions and are stored in the vacuole. This tolerance mech-
anism to HMs in plants strongly suggests that the plants are not limited to GSH. In particular, the role
of GSH, PCs, cysteine synthesis, and glyoxalase has been related to HM tolerance. Several plant
species have been identified as HMs accumulators; however, plants of agricultural importance are not
good accumulators and continue to suffer from the stress caused by exposure to HMs. A viable and
affordable alternative to reduce stress in agricultural plants would be the use of bioremediators such as
mycorrhizal fungi. Mycorrhizae use different mechanisms to tolerate HMs and act as a physical barrier
preventing the entry of a metal into the plant. In addition to decreasing the plant stress caused by HMs,
mycorrhizae may stimulate greater productivity.
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I. INTRODUCTION
In connection with the bounds for the zeros of a polynomial with real coefficients,
Gulzar [3] recently proved the following results.

Theorem A. Let P(z)= Za j.zj be a polynomial of degree n such that for some positive numbers
=0
k,,k,, p and some integer/l with £, 2Lk, 210< p<1,0<A<n-1,
ka. za. Rl Bl TN '
Then all the zeros of P{z) lie in the closed disk
|z +k, —1| < —{kia, +2(k, —D|a,| - pla, +|a,]) + 2|}

n

Theorem B. Let P(z) =Za J-zj be a polynomial of degree n such that for some positive numbers
j=0

k,,k,,pand some integer A with k, 2Lk, 21,0<p<10<A<n-1,
ka. 2a . e---ckajza, <. >a1 >pa0

n-1 =

Then for any R>0,the number of zeros of P(z) in — < |z| < —,c > 1 does not exceed
c

1 K

where

=a,|R™" +|a|+ R'[ k,(a,|+a,)—|a,|+ 20k, —Dla,|+|ao| - p(lao| + a,) |
M =|a,|R™ + R"[ k,(a,|+a,)~|a,|+ 20k, —D|a,|+|ay| - £y + ) ]
for R=1 and

K e an R”+l +|a0|+R[ kl (|ar:|+an)_|arr|+2(k2 —I)Ia}.|+|a0|_p(|a(}|+a0) ]’
M =|a |[R™ +R| k,(|a,|+a,)—|a,|+2(k, = Dla,| +|ao| - p(la,| + a,) ]
for R<1.
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II. MAIN RESULTS
The aim of this paper is to consider the polynomial of Theorem A with complex coefficients and find bounds for
its zeros and for the number of its zeros in a specific region. In fact, we prove the following results.

n
Theorem 1. Let P(z) = za iZ / be a polynomial of degree n with complex coefficients such that for some
Jj=0
positive numbers £, ,k,, 0 and some integer A with &, 2Lk, 21,0< p<10<A<n-1,
kla,|2la,.|2 ... 2 ka,| 2|a;, | 2 ... 2|a| = play|

and for some real numbers &, 7,

a,

Then P(z) has all its zeros in the closed disk

|z +k, —1|si{ k,
o]

a,|(cosa +sina) + 2k,|a,|sina + 2(k, —1)|a,|
n—=|

+2|a,| - play|(cosa —sina +1) + 2sina Zaj| }.
jel, 24

Remark 1. Choosing @ = 0, # = Oand a; > 0,V in Theorem 1, we get Theorem A.

For different values of the parameters , we get many different results. For example taking &, =1 in

Theorem 1, we get the following result.

Corollary 1. Let P(z) = Za J,.Zj be a polynomial of degree n with complex coefficients such that for some
=0
positive numbers k,, 0 and some integer 4 with &, 21,0< p<1,0<A<n~1,

klla”| 2 Daadlals [ai_,l 2 e Ia,| 2 p|a0|

and for some real numbers &, 5,

an-—l

Then P(z) has all its zeros in the closed disk
|z +k - 1| < ﬁ { k, Ian|(cosa +sina) + 2|a,| - pla,|(cos & —sina +1)
al?

n-1

+2sina Z|aj] A

J=lj#d
Taking © =1 in Theorem I, we get the following result.

n
Corollary 2. Let P(z) = Za J.Z‘r be a polynomial of degree n with complex coefficients such that for some
j=0
positive numbers k,,k, and some integer A with k, 21k, 21,0<A<n~-1,
kla,|=|a,.] 2 2 kla,| 2las ] 2 2|0y 2 gy

a =
and for some real numbers &, 3,

n—I|

Then P(z) has all its zeros in the closed disk

|z +k -1 < L{ k|a,|(cosa +sina) +2k,|a, |sin & + 2(k, —D]a,|
a

n
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=l
—[anl(cosa—sina -1)+2sina Zlajl }
j=lj#A

Next, we prove the following result.

Theorem 2. Let P(z) = Za_’.zj be a polynomial of degree n with complex coefficients such that for some
=0

positive numbers k,,k,, o and some integer 4 with &, 2Lk, 21,0< p<1,0<A<n—1,
kla,|2la,.|2 ... 2 kla,| 2|a;, |2 ... 2|a)| 2 pla]

and for some real numbers &, 3,

aﬂ

|argaj —ﬁ‘ <a S%,j =02 LR

|a0|

Then P(z) has no zeros in the open disk |z[ < —E

where
M =l|a,|R"™ +R"[ (ka,|(cosa+sina +1)~|a,|+ 2k, a,|sina + 2(k, — D|a,|

~|
- play|(cos @ —sina +1) +|a, |+ 2sin i‘ajﬂ
j=l, =4

forR > 1
R™ +R[ (ka,|(cosa+sina +1)~|a,|+2k,|a,|sina + 2(k, —1)a,|

= |an

n-1
— play|(cos @ —sin e +1) +|ay |+ 2sina Z'aj|:|
j=l,j#A
forR<1.
For different values of the parameters, we get many different results. For example taking k2 =} in
Theorem 2, we get the following result.

Corollary 3. Let P(z) = Za jzj be a polynomial of degree n with complex coefficients such that for some

=0
positive numbers k,, 0 and some integer A with k&, 21,0< p<1,0<A<n-1,
klalelaalewazle] 2|al_,| 2......2|a,| .>.p|a0|

and for some real numbers &, 5 ,

larga, — A< a S%,j =012k

|"UI

Then P(z) has no zeros in the open disk |z| < E,

where
M =|a,|R™ +R"[ (ka,|(cosa +sina+1)—

a.ﬂ
il

— pla,|(cos @ —sina +1) +|a, | + 2sina"2|aj| |
=

forR 21
=la,|R"™" +R[ (k,|a,|(cosa +sina+1)—|a,|
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n=1
- plag|(cosa —sina +1) +|ay | + ZSinch|aj| ]
=1,
forR<1.
Taking © =1 in Theorem 2, we get the following result.

Corollary 4. Let P(z) = Za jzj be a polynomial of degree n with complex coefficients such that for some
=0

positive numbers Kk, ,k, and some integer A with &k, = 1,k, 21,0<A<n-1,
kla,|2 |a"_,| B k3|a,1| = |a,'_,| A |a,| P |a0|

and for some real numbers &, ﬁ 5

al’l

|‘10|

Then P(z) has no zeros in the open disk |z[ < ﬂ—l-,

where

M =|a,|R™" +R"[ (ka,|(cosa +sina+1)—|a,|+2k,|a,|sinc +2(k, —1)a,|

¥
—|a,|(cos @ —sina)+ 2sin o nZIQJI}
J=lj#i

forR>1
=|a,|R"™ + R (k)|a,|(cosa +sina +1)—|a,|+ 2k, a,|sina + 2(k, —1)|a,|

a,|
J=1j=A

2|
—|ao|(cos & —sina)+ 2sina nz

for R<1.
Next we prove

n
Theorem 3. Let P(z) = Za ;2” be a polynomial of degree n with complex coefficients such that for some
=0

positive numbers k,,k,, 0 and some integer A with k, 2 1,k, 21,0< p<1,0<A<n~1,
kla. |zl |25 2kn]2len| e z|a| = da)|

and for some real numbers @, 7,

a

n-|

|argaj. —ﬂlSas—;E,j=0,1,2, ...... .

a R
Then the number of zeros of P(z) in |ﬂ/f_?| < |z| < —, ¢ > lis less than or equal to
G
1 K
log— ,
loge  |a,
where
M =|a,|R™" +R"[ (ka,|(cosa +sina +1)—|a,|+2k,|a,|sina +2(k, —D|a,|

=1
— plag|(cos @ —sina +1) +|ay |+ 2sina "Z’aj|:|
ey

forR>1
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=|a,|R"™" +R[ (k|a,|(cos +sina +1) —|a, |+ 2k,|a,|sin & + 2(k, —D)a,|
— play|(cosa —sina +1) +|a |+ 2sin e nz_]|aj|:|

Jolja
forR <1,

K =la,|R"™ +R"[ (k,

a,|(cosa +sina +1)—|a,|+ 2k, |a, |sina + 2(k, —Da,|

£
— play|(cos @ —sina +1) +|ay |+ 2sina "Z:Iajq
J=ljea

forR>1
=|a,|R"™ +R[ (k|a,|(cosa +sina+1)—|a,|+ 2k, |a,|sina +2(k, — D)a,|

n—l
— play|(cos & —sina +1) +|a, |+ 2sin Z]aj |]
J=Lj=4

forR<1.

For different values of the parameters, we get many different results. For example taking o =1 in
Theorem 2, we get the following result.

n
Corollary 5. Let P(z) = Za J.z’ be a polynomial of degree n with complex coefficients such that for some
=0
positive numbers Kk, ,k, and some integer A with k, 21k, 21,0<A<n-1,
ke, 2l |2 e klalzle, |22l 2 e

and for some real numbers @, 3,

a R
Then the number of zeros of P(z) in|—M—2—| < |z| < —,c > lis less than or equal to
c
1 K
—log—,
loge  |a,|

where

M =|a"[R"+' +R'| (kl|a"|(cosa+sina+1)— a,|+2k,|a,|sina + 2(k, —1)|a,|

"j|
joL7#2

=
—|ay|(cos @ —sina)+2sina HZ:

forR=>1
R"™ +R[ (k|a,|(cosa +sina +1) —|a,|+ 2k, |a,|sina + 2(k, —Da,|

. =la,

n—I|
—|ay|(cos —sina)+ 2sina aj|
=l i

forR<1,

K =|a,|R™" +|a,|+ R"[ (ka,|(cosa +sina +1)—|a,|+2k,|a,|sina +2(k, —D)|a,|

aﬂ

&
—|ay|(cosa —sina)+ 2sinax "ZIajl}

i=lj#A
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forR>1

= | R —|a,|+2k,|a,|sina +2(k, —D)a,|

ol
—|ay|(cos @ —sina)+ 2sina "Z aj@

J=1j#A
forR<1.

III. LEMMAS
For the proofs of the above results, we need the following lemmas.

Lemma 1. Let f(z) (not identically zero) be analytic for |z| <R, f(0)#0and f(a,)=0,
K =1,20..000% . Then

1 (2= ; : R
— j log|f (Re”’|d6 — log| £ (0)] = X" log — .
270 = ey
Lemma 1 is the famous Jensen’s Theorem (see page 208 of [1]).

Lemma 2. Let f (z) be analytic for lz| <R, f(0)#0 and I o (z)| <M for |z| < R . Then the number of zeros

R M
of f(z) in Izl < —,c >1 does not exceed —— log——.
c ¢ |1 0)
Lemma 2 is a simple deduction from Lemma 2.

Lemma3. For any two complex numbers Zz,z,such that |Z|| = |22| and for some real
RS
a,ﬁ,largzj —ﬂ| fa S—E,j =1,2, we have

|2, =z, < (z)| —|zo] cos @ + (z, | + |z, sinex .
Lemma 3 is due to Govil and Rahman [2].

1V, PROOFS OF THEOREMS
Proof of Theorem 1. Consider the polynomial

F(z)= (1 —2)P(2)

rH—l

= +(a, —a, )z" +....+(a,, —a,)z*"

+(e, —a,,)z" +i*(a =a;)z+a,
=—anz"‘“l +(ka, —a, )z" —(k,-a,z" +(a, , —a,,)z"" +.. -4—(.(1,1+l ~k,a,;)z*"
+(k, =Da,z*"' +(kya, —a, )z* —(k, —Da,z* +(a,_, —a,_,)z*"

+(a, —a))z’ +(a, - pay)z + (p—Dayz} +a,

1
|Z|>1so that —j<1, Jj=12,..,n, we have by using the hypothesis and Lemma 3,

z|
n ]' 1 1
|F(z)| > |a” |z [ [z+k[ ——l|————{ Ikla" —a"_l|+|a"_, —a"_2|.——+....+|al+, —k2a1|.m
|an| |Zl |Z|
|
+(k, —l)la,{[ = Ik a;,—a; l| +(k 1)|a,1|.—n_‘1
|2 [’ &
| 1 |
+|a1—f "az-zl-_,,_,ﬁ"" ----- +|az _all-_”'I | pa0| = p)|a0| -
|| z| z

|‘%|W } ]
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1
m { lklan e au»]l 2 3 |an—[ T ar:—Z | +...+ |a/1+l —k2ai |
n

+(ky = Dlay| +kya, —a, | +(ky = Dla, | +|a, —a,|+....

a, "“1|-+|a; —-an| +(1—p)|a0|+|a0| } ]

gl

2'[ |z +k ~1|-

>la,

+

{ (ka,|-|a,..)cosa + (ka,|+|a, | sina

+(la

n-1| T @2 +la, _,|)siha +......

+(|a,.|-kyla, ) cosa + (a,,,| + &y |a, ) sina + 2(k, —1)a,|
+(kyla,|—|a,. ) cos & + (ky|a,| +|a,_ ) sina + (|a,_,|-|a,, ) cos @
+(|a,|+|a, ) sina +.....+ (|a,| -|a, ) cos @ + (|a,| +]a, ) sine

+(|a,| - play|) cos @ + (la,l + p]ao|)sina +(1 —p)|a0| +|a0] } ]

fa|

+2[a0|—p|a0|(cosa—sina+l)+2sina nz_l:,ajl }]

>|a,l2|"[ |z +4& -1~ { ky|a,|(cos & +sina) + 2k, |a; |sina + 2(k, —1)|a,|

J=1,j=A

0

if
1
|z+kl—ll>m{ ka = Dla,|
-l
+2|a,| - play|(cos & —sina +1) + 2sine nz ajl }
j=1,j% A

This shows that those zeros of F(z) whose modulus is greater than 1 lie injth; =::lose:d disk

lz+k -1 < { k|a,|(cos @ + sin @) + 2k, |a, |sin @ + 2(k, = 1)|a,|

n=I1
+2)a,| - plag|(cosa —sina +1) + 2sina Y aj‘ }
J=lj=a
Since the zeros of F(z) whose modulus is less than or equal to 1 already satisfy the above inequality, it follows
that all the zeros of F(z) and hence P(z) lie in the closed disk

|z+k 1|

{ k|a,|(cos a +sina) + 2k,|a, |sina + 2(k, —D|a,|

n
-
+2)a,| - play|(cosa —sina +1) + 2sin e "Z aj| 1,
J=l,j#4

thereby proving Theorem 1.

Proof of Theorem?2. For the polynomial
F(z)= (1 z)P(z)

n+l

A+l
= +(a,-a,)z" +....+(a,, —a;)z""

+(a, —a, )z" +...+(a, —ay)z+a,

=-a,z +(k,a,, -a, )z" —(k =Da,z" +(a,, —-a,,)z"" +...+(a,,, —k,a, )i
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+(k, =Da,z*" +(k,a, —a, )z* —(k, —Da,z* +(a,_, —a,,)z"" +.....

+(a, —q, )Zz +(a, — pay)z+(p—1a,z.+a,
=a, + G(z)

where
G(z)=-a,z"" +(ka,—a, )z"—(k,—Da,z" +(a,  —a,,)z"" +....+(a,,, —kzai)z’“'
+(k, —Da,z*" +(kya, —a, )z* —(k, —Da,z* +(a,_, —a, )"+

+(a, —a,)z* +(q, —pay)z+(p—-1a,z.

for|f SR, we  have by  using the hypothesis and  Lemma 3,
G(2)| <|a,|R™ +|(k, —D)a,|R" +|k,a, —a,,|R" +|a,_, —a,,|R" +...+|a,, —k,a,;|R*
+|(k, —Da,|R*" +|k,a, —a,_|R* +|(k, —Da,|R*
+as, —a; | R+ +|a, —a)|R? +|a, — pag|.R +|(p —Day|.R
R™ +R"[ (k, ~1)a,
+(ky —Dla, |+

+

all

n-1

s |an

+|ka, —a, | +|a, . —a,,|+..... +|a4+, —k,a,|

k,a, —a,i_,|~+-(k2 —Dla,|+|a,, —ai_2|+ .....

a, _—al|+|al “mo|+(1_p)la0| ]

R™ +R"[ (k, =Dla,|+(k|a,||a, ) cos @ + ([k,a,| +
|

< |a" )sina

an—l

an—l 5 an—Z

)eosa +(|a,,|+|a,,)sina +......

+(|az.| —k2|a2|)cosa +(]a1+l|+k2|al|)sina

+2(ky = Dla,| + (ky|a,| -|a,_ ) cosa + (ky|a, | +|a, ) sina
+(a,.|~|a,eosa +(|a, | +|a,,)sina +.....

+(|ay|—|a, ) cos @ + (|a,| +]a,|)sin @ + (|a,| - pla,|) cos

+ (|al| + play|)sina +(1- p)|a,| ]

=|a,|R"™" +R"[ (ka,|(cosa +sina +1)~|a,|+2k,|a,|sina +2(k, - Da,]
n—1
~ plag|(cos a —sina +1) +|ay| + 2sina Y ajl ]
J=lj#A
for R>1.
For R<1,

|G(2)| <|a,|R™ + R[ (k, |a,|(cos @ +sina +1) —|a,| + 2k, Ia,{ |siner +2(k, — 1)|a1|
n—1
- play|(cosa —sina +1) +|a |+ 2sina Z|aj| I
J=1 =4

Since G(z) is analytic for |ZI < R and G(0)=0, it follows by Schwarz lemma that
|G(Z)| < M|Z| in |z| <R, where
M =la,|R"™" +R"[ (k|a,|(cosa +sina +1)—|a,|+2k,|a,|sina + 2(k, - Da,|

=]
— pla,|(cosa —sina +1) +|a,|+ 2sina iajl ]
ol e

for R>1.
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=|a,|R"" +R"[ (k|a,|(cosa +sina +1)~|a,|+ 2k, |a,|sina +2(k, - D|a,|
n—1

- play|(cos @ —sina +1) +|a |+ 2sinex Z|aj| |

=l j#d
for R<1.
Hence , :
|F(2) =la, + G(2)

2 la|-[G()

2 |"10| =M [z |

>0
if |2 < Jao .

M

|“o|

In other words, no zero of F(z) lies in |z| <

2]

Since the zeros of P(z) are also the zeros of F(z), it follows no zero of F(z) lies in |z| < -A—;— . That completes the

proof of Theorem 2.
Proof of Theorem 3. For the polynomial
F(z)=(1-2)P(z)

= n+l A+l
=-a,z" +(a,-a

V2" +.ot (ay,, —a,)z* +(a; —a, 2" +.....+ (0, —a,)z +a,

n-1
=-a,z"" +(ka, —a, )z" —(k, —Da,z" +(a,, —a,,)z"" +...+(a,,, —k,a,)z*"
+ (b, ~Da,z* +(ka, —a,)2* = (ky ~Da,z* +(a,, —a,5)z* +.....
+(a, —a)z’ +(a, — pay)z+(p -1ayz. +a,,
for[zl <K we have by using the hypothesis and Lemma 3,
|F(2) <|a,|R™ +|(k, = D)a,|R" +|k,a, —a,_|R" +
+|(ky —Da, | R*™ +|k,a, —a, | R* +|(k, —Da,|R*

+la,, —a, o R+ +ay —a)|R? +|a, — pay| R +|(p—Day|.R +|a,|

n—| A+l
a,,—a,,|.R +....+|cz,1+l —kya,|R

<|a, |R™ +|ag| + R"[ (k, =Dla,|+|k1a, =@, 1| +|ay = @ys|+ oo+ |aze —yay|
+(k, =Dl | +|ka, —a, |+ (k —Da| +]as, —a, o]+
+|a, —a)|+|a, = pag|+ (1= p)a,| ]

R™ +Iaol +R"[ (k,=Da,|+ (k'|a"| —|a”_, |)cosa +(|k1a"

el

+la,_|)sina

< |a" a,

+

Vi o 50 R

a,.|-la,;|)cosa +(a,_|+|a,_,
+(a|—kyla, ) cosa + (|a,., |+ k;|a, ) sina

+2(k, = Dla, |+ (k,|a,| ~|a,- ) cos @ + (ky|a, | +|a,_ ) sina
+(|a1_,|—|a4_2|)cosa+(|a1_,|+|a,1_3|)sina+ .....
+(|a,|~|a,) cos & + (|a,| +|a ) sina + (|a,| - pla,|) cos &
+(la,|+ plag)sina + (1- p)lay| |
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=la,|R™" +|a,|+ R"[ (k,|a,|(cosa +sina +1)~|a,|+2k,|a,|sina +2(k, —D]a,|

n-l ajl ]

- play|(cosax —sina +1) +|ay| + 2sina )’
jol A

for R>1.
For R<1,

|F(2) < |a,|R™ +|ag| + R[ (k|a,|[(cosa +sina +1)~|a,|+2k,|a,|sin e +2(k, —D)a,]

-1
—p|a0](cosa—sina+1)+|a0|+23ino: ”Z: aj’ ]
J=1,j=4

R
Hence, by Lemma 2, the number of zeros of F(z) and hence P(z) in |z| < —,c>1 is less than or equal to
C

K=]a

R™ +|ay|+ R"[ (k, |a,|(cosa +sina +1) —|a, |+ 2k,

n

a,|sina +2(k, —D|a,|

=
- pla,|(cosa —sina +1) +|a,|+ 2sin "Z a, q
jol e

forR>1
=la,|R"™" +|ay|+ R (k,|a,|(cos @ +sina +1) ~|a, |+ 2k, |a,|sina + 2(k, —D)|a,|

n-I|
— plag|(cosa —sina +1) +|ay |+ 2sinx Z|aj|
J=Lj#4
forR=1.
By using Theorem 2, the result then follows.
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16
A Study of Involvement of Men in
Reproductive Health in Jammu and
Kashmir-India
Bashir Ahmad Bhat
16.1 Introduction :

Reproductive health has long been viewed as solely a woman'’s issue,
family planning and reproductive programmes have largely focused
exclusively on women. In most locales around the world, particularlv
in developing countries, men are little involved in their partners
health care during pregnancy. Biology, however, demands that men
play a central role not only in reproduction but also in sexual health.
Men's involvement in pregnancy care has been emphasised in differert
studies identifving the sectors where men can contribute for the well

ng of their pregnant wives (Drennan 1998). Some of the impoerian:
ways by which men are supposed to contribute their cooperation _l
are: (a) plan their families, (b) support contraceptive use, (c) participate {}%
in acquiring maternity care, (d) ensuring nutritious food for their -
wives during pregnancy, {e) arrange for skilled care during delivery. «%

)y aveid delays in seeking care, (g) help after baby is born, and (h)
be a responsible fathers (UNICEF 1993). Men are often the ones whao
decide when a women's condition is serious enough to seck medical

care (Drennan 1998). Thus, men’s decision and action during the
pregnancy, delivery and after the baby is born often make the

Associate Professor, Population Research Centre, University of Kashmir, Srinaca

Kashmir, Email: prekashmir@email.com
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{ilterence between ness and health and 1ife and
(Thaddeus and Maine 1994).

leath of the waomi

Reproductive health services that focus only upon women hav
himited impact and effectiveness. The Cairo (International Conference
on Population and Development, 1CPD) 1994 and Beijing 1995
conferences have brought necessity of ln\*ulvr:., men as partner under
sharp focus. “Male invelvement” in reproductive health and family
planning programmes is not just promaoting the use of male methods
of contraception, but men’s supportive reles in their families,
communities and workplaces to promote gender equity, girls’
education, women's empowerment and sharing of child rearing and
caring, In particular, it was argued that further progress in attaining
reproductive health goals would depend on men changing their
attitude and behaviour towards reproductive health and gender
issues. It also suggests the importance of responsible, respectful and
non-coercive sexual behaviour and of shared reproductive decision
making (UNFPA 1995). In addition, the ATDS crisis has made the need
to address men in reproductive health policies and programmes not
only clear but also urgent. As a result, interest in and commitment to
involving men in repmducuw, health has intensified during the 1990s.
Therefore, interest has emerged to know the role of men in
repraductive health.

Several demographic studies have shown that men may want
larger families than their wives (Anderson 2001). In West Africa,
men want four more children than women, though in Bangladesh,
East Africa, Egypt, Morocco and Pakistan, men and women express
similar desires in terms of family size (Ezeh Seroussi and Raggers
1996). Historically, most countries have overtly targeted women in
tamily planning programmes {Lasee and Becker ‘%7 Bankole and
Him:.!'w i908), while males have largely been o uiudcd from such
ammes that provide family piannuw services (Edwards I“i"l-‘
’\m-.: modern contracepiive methods are Ul'wgmd to be used |
ferm Men wL m to be less concerned than women about fami

"‘\
Iy

] (
pe s because the former do not carry the burdes of
.md U‘ itd bivth directly, The lack of male involvement in
sontrarentinn is alse related Lo the limited methods available tor

QR Fhe technola eyt TR slow to prodi

wds for men tARdeesa THNEY dhw)

ST ! 1 ' \.[]'?'."fl’-‘l troe |t

tunding and lack of commercial interest in nicls ,Im'nin_\' reguiation
(Ringhein 1995). The studies indicate than even it wife wanis to use
contraception, it is the men who have a potentially important role to
determune whether women adopt family planning. Husband's
approval was found to be most imporlant determinant of
contraceptive use in Indonesia (Joesoef, Baughman and Utome 1988)
while in Kenya the wife’s perception of her husband’s approvai of
family planning emerged as most powerful in explaining contraceptive
use (Lasee and Becker 1997). Other studies revealed that poor
communication between husband and wife is an important barrier to
the adoption of contraception (Omondi-Odhiamb 1997). The success
of contraception depends on the agreement and cooperation of
husband, while communication between spouses also improves the
chance of effective family planning. In addition, there are barriers o
the expansion of male participation in family planning. While men
should share the responsibility with their partners, those who want
to take the responsibility for contraception have limited choices, they
can either undergo a vasectomy or use condoms. Ideally, a basket nJ
contraceptive methods should be available to men.

A few studies on the involvement of men in reproductive health
services and the problems in involving men have been conducted in
India also. A study conducted in Uttar Pradesh has found that men
have limited knowledge of women’s reproductive health matters
(Moore 1999). Around 78 per cent men were unable to correctly
identify the fertile period in the menstrual cycle and one-half could
not correctly identify a symptom of serious pregnancy or childbirth
complications. About 71 per cent did not know that symptoms were
not always apparent with a sexually transmitted disease (STD).
Approximately 47 per cent were not aware that STDs could be
transmitted from a pregnant woman to a foetus or a newborn. The
findings of this study are supported by another study in Maharashira,
which shows that though majority of the men are aware of the necd

for antenatal, delivery, and postnatal care bur tewer know details
and fewer husbands accompany their wives for care; husbands
mare likely to be present for care of }“—rnb]:?i‘*- than for routine
ACRW 2107) i

b TA S 1 preenan re is concerned, o stady conduct
Afaaras) foumnd ' sity of husbands 1 th
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thedr wiven Ine the first check up to'confirm pregnancy; bul the women
seneraliy wert wione or with the other female members of the family
for subsequent Sisits (Barua 1998). It also found that husbands ;grmr“e"
waie's health care during pregnancy, except for the awareness for
the need for antenatal registration and a nutritious dict. Delivery
and post delivery periods were found to be exclusively women's
affairs. An important study, however, has shown that it is not the
men alone who are responsible for their poor involvement in
Reproductive and Child Health (RCH) services but one of the major
obstacles to increase male involvement and responsibility in
reproductive healih stems from the service delivery systems, which
are almost entirely oriented to women and often provide little or no
information about male contraceptive methods (Pachauri 1997).
Physicians often show negative attitudes toward vasectomy, and
health workers are sometimes poorly trained in counselling men about
safer sexual practices, contraception and delivery care (LUNFPA 1995),
Poor knowledge of men refated to contraception, pregnancy and
delivery care coupled with women’s dependence on men for accessing
healtheare is one of the barriers for poor utilization of reproductive
ana child health care services (Murthy ¢t al. 2002). However, an
mtervention study by Population Council in India indicated that men
are inferested in participating in maternity care and can take more
contraceptive responsibility if they ave provided adequate information
and counselling about maternity care and contraception (Population
Council 2001}, The study clearly demonstrated that aliowing men to
participate i their wives” antenatal and postpartum care by providing
miormation through individual and joint counselling increased couples’
discussion and use of contraception, knowledge about pregnancy and
family planning (Popuiation Council 2001).
But there are far-tewer surveys of men than that of wemen. Cultural
ana programmatic barrers often have impeded efforts (o survey men
such topics as rertility and family planning as they have impeded

¢in s particpation i tamily planning programmes themselves, Some

rernily planning progeammes have neglected men, assumine that men
ndier I ! ko atnning. Some countries,
WALV Vet auk interest iy sun i 3
the GE BV SHV e TRt VAN service A
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reproductive healih s a losing strategy with adverse consequences for
both imen and women

Of late the survevs around the world increasingly are interviewing
men and reporting on their contraceptive use, reproductive preferences,
attitudes toward fanmily planning, and sexual behaviours. Before 1990
only four nationaily representative surveys of men were conducted.
Since 1990, 76 survevs of men in 48 countries have been conducted as
part of the Demographic and Health Surveys (DHS) and the
Reproductive Health Surveys (RHS) programmes, including the Young
Adult Reproductive Health Surveys (YARHS). Bul most of these surveys
of men have been conducted in Sub-Saharan Africa. Only a handful of
countries in Asia have surveyed men. The increase in men’s surveys
reflects widening recognition of men’s importance in sexual and
veproductive health. Although the Ministry of Health and Family
Welfare, Government of India, is conunitied to implementing ICTD
Programme of Action, l‘ur_t?nough attention has not yet been given
to the involvement of men in maternal and child health care. This
study assumes interest to know the role of men in maternity, delivery
and post-delivery periods extended by them to their wives. But there
are very few studies that have studied the role of men in the atilization
of reproductive health care in India. Mational Family Health Survey-
3 {(NFHS-3) conducted during 2006 in India has collected information
from men about their involvement in maternity care but this huge
data set has not yet been analysed at the State level. We, therefore,
plan to use the NFHS data for analyzing the involvement of men in
maternity in Jammu and Kashmir. . . .

16.2 Main Objectives

The main objectives ot this studv are as follows:

. To study the socio-economic and demougraphic
characteristis { the respondents

“ To know the attitudes of men reganding the family size
preferences, Family planning and women’s healil

" Fer know svolverment and participation of mun in

vy, post-natal care and family
. Hoatse ey to evanving whether th
1 Jrammes r¥iens




Jammu and Kashmir Stale in order to involve more and
more men o play their role in improving the maternity
health care in the state and bring down the maternal and
infant deaths to lowest possible extent.

16.3 Data and Methods

The study has two distinct componénts: quantitative and qualitative.
For the quantitative analysis we use data from the third round of
National Family Health Survey (NFHS-3) conducted in India during
2005-2006. The NFHS-3 is the first national level survey which has
collected information from men aged 15-44 years. The men's
questionnaire covered the following aspects: background
characteristics; reproductive behavior and intentions; knowledge and
use of contraception; male involvement in health care, sexual life,
heaith and nutrition; attitudes towards gender roles; and knowledge
and prevalence of HIV/AIDS and other sexually transmitted
infections. The analysis is restricted to Jammu and Kashmir State
only. In Jammu and Kashmir NFHS-3 was carried out from April to
July 2006 and collected information from 1076 men aged 15-54 years.
[he variables of involvement of men in maternity analvsed are; desire
to limit children, use of family planning methods, attitudes towards
contraception, helping spouses in availing ANC, PNC and delivery
services. We use both bivariate and multivariate techniques to analyse
the quantitative data.

A logistic regression model was fitted to identify the significant
determinants of the misconceptions of men related to contraception.
The response variable is coded as completely misconceived and
partially misconcerved. Degree of misconception is computed by
combining the responses of the nien’s perception of contraception
atlitude agreed or disagreed with three general statements about
contraception {contraception is women’s business and man should
Aot worry about it, women who use confraception may become
promiscuous and woemen who are breastteeding cannot become

pregnant) and perceptions aboul the effectiveness of condom use (if

male condom s used correctiyv, 11 protects prewnancy only
cmetimes). OF these four indicato aception, if 4 man agr
to'at least thrve of the abow denls helis conswdered fo be
.-!!uﬁulvit niscenceived othema heds considered (o pe partialiy
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visconceived. The dependent variable hasa value of 1 for completely
msconceived about contraception and ‘0 for partially misconceived
about contraception.

The demographic and socio-economic variables included as
statistical controls in multivariate models are age (15-19, 20-29, and
30-39 and 40 years and above); marital status (unmarried, ever
married); education of the women (illiterate, less than middle school
complete, middle school complete, and high school or more
education); current work status (not working, salaried, skilled worker,
agricultural worker); residence (urban, rural); exposure to mass media
(regularly exposed to mass media, not regularly exposed to mass
media); economic status (poor, rich, very rich) and region of
residence (Kashmir, Jammu). We esiimate adjusted effects of each of
these predictor vartables on response variables. [n this context,
‘adjusted” means that other selected predictor variables are’
statistically controlled by holding them constant at their mean values.
[he adjusted percentages are based on a single logistic regression
that includes all the predictor variables. In calculating adjusted
percentages for categories of any given predictor variable, the set of
control variables consist of all other predictor variables, which are
controlled by setting at their mean values. In Table 16.6 we have
presented the logistic regression coefficients or the odds ratios. 5PS8
V. 17 was used to tabulate the data and calculate the regression
coefficients.

The quantitative research is followed by focused group
discussions. We conducted nine focus group discussions (FGDs) with
men between November-December 2009 in Kashmir Valley. Kashmir
valley consists of three geographical regions, namely, North Kashmir,
south Kashmir and Central Kashmir. We selected Pulwama from
South Kashmir, Kupwara from North Kashmir and Budgam from
Central Kashmirv for FGDs. In each district three FGDs were
anducted. FGD participants were idontified by anganwadi workers

w! health workers and schoo? tescls

urposive to enst

solection was

: homogeneity ation, and

irital status, Lach FGD lasted for a0 proxima ninules and
citaed six to clzht particioants, A total artipated in
Moderators and note taker & civiehy extoen tPaining to

e ‘;‘.k‘\ 1 . 14 1oLt ‘ f f i merita 1 ICEAT RS :l'?t'




wlhicies and Chall

G Muaterivd anid Ul

sensitive subject matter. Moderators were younger than the
respondents. A flexible guideline was usedto facilitate the discussions.
Informed consent was obtained verbally and the discussion was
recorded only after verbal permission was received from the
participants. These audiotapes were transiated from the local
languages (Kashmiri) into English. The main purpose of the qualitative
component was to provide more comprehensive, in-depth explanation
and understanding for the quantitative survey findings.

16.4 Area of Study

According to 2011 Census, lammu and Kashmir had a population of 12.5
million, accounting roughly for 1 per cent of the total population of the
country. The decadal growth rate during 2001-2011 was about 23.7 per
cenl which was higher than the decadal growth rate of 17.6 per cent at
the national level. The sex ratio of the population (number of females

A S Hdy of twoedvement of Mo Repradiietioe H Froeyy letisring y

With the implementation of Reproductive and Child Health
Programme (RCH) more and more women are coming forward to utitise
antenatal and postnatal care services. As per NFHS-3, 85 per cent of
women who gave birth in the five years preceding the survey had
received antenatal care from a health professional. Similarly, more
and more women are now utilising institutional scrvices for delivery
as about half of the births in the five years prior to the survey in
Jammu and Kashmir took place in a health facility. Jammu and Kashmir
is also progressing well in the field of child immunisation. More than
90 per cont of children have been immunised against various vaccine
preventable diseases, however, because of drop outs only two-thirds
(67 per cent) of children aged 12-23 months in Jammu and Kashmir
are fully vaccinated against six major childhood illnesses: tuberculosis,
diphtheria, pertussis, tetanus, polio, and measles.

e S e

per 1,000 males) in the State according to 2011 Census was 889, which is 16.5 Findings

much lower than for the country as a whole (940} 27 percent of the total : 16.5.1 Men's Fertility Preferences

population lives in urban areas which is almost the same as the national ‘ Table 16.1 shows future fertility preferences of currently married
level. As per 2011 Census, the literacy rate among population aged 7 3 women and men in Jammu and Kashmir and India. The overall
years and above was 68 per cent as compared {0 74 per cent at the % percentage of men and women who want no more children is similar
national level. Female literacy (55 per cent) continues to be lower than d in India but lower percentage of men (69 per cent) than women (74
the male literacy (78 per cent). As per the Sample Registration System, f percent) in Jammu and Kashmir want no more children or are already
the current Total Fertility Rate (TFR) of 19 in Jammu and Kashmir is % sterilised. Besides, while 83 per cent of men and women in India

slightly lower than the TFR of 2.4 at the All India Level. With the with two children want no more children, the corresponding figures
introduction of Reproductive and Child Health Mrogramme, more and in Jammu and Kashmir are 69 per cent for men and 78 pf.tr“ceﬁl ior
more couples are now using family planning methods. As per District 1 women. Thus, fertility preferences are higher for men than women
Level Household Survey-3 (DLHS-3), 41 per cent of women are now % in J&K.

using modern family planning methods as compared to 49 per cent in ‘
India as a whole. According to Sampie Registration System (SRS 2013)
fammiu and Kashmir had an nfant mortality rate of 39 per 1,000 live
births, a birth rate of 18 and & death rate of 6 ]

Table 16.1: Percentage of Cuwrrently Married Men and Women who want to
limit Childbearing by No. of Living children in J&K and India

population. The Inclia
-y T YO e i1 o HMaer 1 ki . ' ). e S e e " i Sty i =
corresponding figures at the national ] . Mot Daving Clialiier FFesss e Tawe e
wotively, According to the latest estimates it = HeEt 5 N

birth inJaramu and Kashanir has inére : i i F 5 a6 ¢
th 630 ot the national Tevel and the gap be B3.2 5

grad ! ity 0.5
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Jle 16,2 shows the distribution of the ideai number of children
stated women and men aged 15-49 years in J&K and India. 65 per
cent of women and 63 per cent of men in J&K consider the ideal
famiiv size to be two children or less. Among all men and women
whi },..\ ¢ a numeric response in NFHS-3, the average number of
children considered to be ideal is 2.3 at the national level. But in
J&K, the ideal family size is slightly higher for men (2.4) than for

women {2.3).

Table 16.2: Indicators of Sex Preference by Men and Women
in J&K and India

j&K : India
ndicatar of Fertility Prefercnce Women Men Women Men
Ideal mean Sons E 1.1 i 141 1
ldeat Ne. Of Mean Daughters 0.8 0.8 0.8 .7
Eithar sex 04 05 0.4 iLé
Want more sons than daughters 234 239 224 20
Wanl mmore .111.u,hh‘r‘ than sons 3.] 2.2 26 2

Bﬂzm—r—wf”ﬁ‘- 3 (2005 nn_‘_m :
A strong preference for sons has been found to be pervasive in
Indian society, affecting both attitudes and behaviour with respect
to children and the choice regarding number and sex composition of
chiidien {Das Gupta ¢t al. 2003; Mishra ei al. 2004; Bhat and Zavier
2003; Arnold et al. 1998,). In NFHS-3, wamen aged 15-49 years and
men aged 15-54 years, who gave a numerical response to the question
on the ideal number of children, were also asked how many of these
children they would like to be boys, how many they would like to be
2irls, and for how many the sex would not matter. It can be seen
from Table 16.2 that as in many other Indian states, there is a
preference for sons than daughters in Jammu. and Kashnir as the
ideal number of sons is 1.1 ameng both men and women.
- proportion of men (24 per cent) thar women
ant maore sons than daughters, while in india

VEVET %!i‘ghi‘lv high
Y per cent) in J&K

as a whaole higher percentage of women than men want more sons
shan daushrers, Thus, in Jammu and Kashmir men have a strinig son
ce than is found among women
ing the focus arbup discussions, it was round that agadt irom

1 ~ " 4 i R
ready Known sons fotr more the ongoin:

I 1 U DR of vl 1 Reprodictize Hoea B paniiii be
! /

m Jamima and Kashmir s (o =ome extent responsible for a higher son
preference among men as can be observed from the FGDs conducted
in Pulwama and i\u[m.m

3 ‘A'v fave lost more thii 50 Housmitd youth in the ongoing strisgale.
We do not have any guari e about the security of our sons, We kiow
o fmm 102 who had a single son who was lost durmg militancy. So m
order to ensure that fhere is one son, we have no option but to desire

more sons”.

16.5.2 Knowledge of Family Planning Methods

Knowledge of contraception is almost universal in Jammu and
Kashmir both among men and women (Table 16.3). Female
sterilisation is the most widely known method of contraception among
men and women, Except for Pill and IUD, higher percentage of men
than women in J&K knew each method of family planning. The
government of India’s family planning progranune promotes three
temporary methods: the pill. the IUD, and condoms. Of these three
methods, men in J&K are most likely to know about condoms (92 per
cent) and women are most likely to know about the pill (89 per cent).
Men in J&K have little Mumledve of IUD as four out of 10 men in
[&K have not heard about IUD. As the knowledge of at least one
modern method is quite high among men the differentials by various
background characteristics are not large.
Table 16.3: Percentage of Currently Married Men and Women Knowing

Different Methods of Family l’lmmmg and Percentage of Women using
Family V‘.mmng in J&K and India

Knowledge FW UTTEINE s

} & K IND!A }&k India
3 Womer | Men Women Men
98 A 985 993 99 52.6 563
I 993 44.9
977 6.3
92 2.6 I
24.9 3.7 1
: 8.1 27
[ 1 92.7 & b
! i 1% 13 )
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16.5.3 Exposure to Family Planning Messages

Exposure to faniy planning messages is seen as widening the horizon
of understanding on issues related Lo contraceptive use and helping
te achieve desired family size. Intormation contained in Table 16.4
shows that men are much meore likely than women to be exposed to
media messages on family planning. Overall, 90 per cent of men have
been exposed to family planning messages in the past few months
compared with 50 per cent of women. Radio is the most important
source of family planning message in [&K, while as at national level
highest proportion of men are more likely to be exposed to family
planning message through TV. A higher proportion of men than
women reported exposure to family planning messages through each
channel of communication.

Table 16.4: Percentage of Currently Married Men and Women Exposed To
Family "lanning Message By Source In J&K and India

J
Womnien Men
Radio 34 60.1 5.9
TV 39,3 549 495 64,1
Newspaper 15.6 36.5 202 0.1
Naomne 50.2 10.6 AR7 81

Source: NFHS-3 (2005-0)

16.5.4 Use of Contraception

The current level of contraceptive use, 1.e, the contraceptive prevalence
rate (CPR) defined as percentage of currently married women aged
15-49 years, who are currently using a contraceptive method or whose
husbands are using a contraceptive method, is also presented in Table
L&.3. The contraceptive prevalence rale among currently married
women is 33 per cent; in J&K as compared to 56 per cent at the national

sation accounts tor half of contraceptive use in
e of NFHS2. Only 2.6 per cent

icvel. Fernale steril

H&eK, down from 57 per cent at th

vere using male sterilisation in 2 and this percentage has further
teclined to 1 per cent as per DEFIS-3 Condom use hay stagnated
wound B9 per cent during 2006-2008. Uhuas, malemethy ceounted

r 17 percen he todal cortracen! i1 J&abe in 20 cennpared

Study of eard of Men in Repra v Healdr ine Jusniin 24

to only 9 per cent at the national level. Male steriiisation 1s highest in
Kashmir valles than in Jammu region. It is alse higher among men
aged 40 years and above, and also among urban men, illiterate men
and among Muslims than other sub groups. Condom use on the other
hand is highest in jammu region than in Kashmir region. Condom
use is also higher among men aged 30-39 years in urban men, those
men who have at least completed high school education and among
Hindu men than their counterparts. In general, better-educated men,
wealthier men, and men from urban areas are more likely than other
men to use spacing methods, particularly condoms and withdrawal.

Though overall, male methods account for 23 per cent of the
total modern contraceptive use but male sterilisation accounts for
less than 10 percent of the total sterilisation use. However, if we
look at the official statistics on the use of sterilisation (both male and
female) before the onset of militancy (1989), male sterilisation
accounted for about 25 percent of the sterilisation used during 1980-
1989. Then, what arc reasons that male involvement has declined in
use of family planning? One of the reason for higher use of male
sterilisation before militancy was the special incentive campaigns
introduced by the povernment for government employees. During
these campaigns, cimployees accepting male sterilisation used to get
two advance increments. These incentives for male sterilisation are
no longer in place in the State now. During the militancy, militants
launched a campaign against family planning in general and male

sterilisation in particular. Men who had accepted male sterilization

were disgraced and at some place were not allowed to lead in prayers.
Militants and their followers discouraged small family norm and even
some of them offered incentives for couples opting for higher number
of children. Though, with improvement in situation in the State after
1998, services for female sterilisations were initiated but services for
male sterilisation were not initiated Gl 2005, So even if some men

ere interested in having male stesihisation, non-availability of

wervices proved (o be a barvier for them. Both men as well as health
corkers seem to liive lost interest i1 calpel Vasectomies (NSVs)
ved it appears that it svitl be difficult for the 1\A-.".':\-" COMIEN nt to gain
lost momentura. Fhe views expresed by the participants of FGDs

1 all the three wts proved th RRL
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Land two more colleagies of ming hud a plan toopt for male steriiisation
ind wanted io ke Hie benefit of double adoance increments, However,

we were told that this scheme has been wilthdrawn sonte sever YEUTsS
back. We than decided fo opt for feinale stertlisation, but services were
not quailable i thie govermment health facilities. Consequenily, there
was noe option bul fo aoail the services from a private matermby hoe”,

“After the militancy crupted. not only the health sector suffered a
setback, biit there was hardiy any doctor willing to offer his services for
mule sterilisativn: ¢ither at governinent hospital or private hospital. So
male sterilisations was beyond a cormon's mans reach. Besides, some
men who had accepied vasectomy earlior were disgraced and not allowed
to offer prayers. This had a negative impact on the perspective users”.
“Earlicr soine nert used to opt for male sterilisation probubly they were
nol aware that muale sterilisation is not allowed in Islam but now-a-
days everybody hncies that it is ugainst the principles of Iskan so nobody
would like to give any ear to the Intest adoertisements regarding NSV
on electronic inedwe taynched by Hhe Government.”

Providers also have now considered family planning (FP) a
woman’s issue. They hardly counsel men or motivate them to use
male methods of tamily planning. This is probably because health
workers in the government sector have limited skills to implement
male friendly services. The current programme has not been successful
in involving men and providing them with both the essential
information and skills for this to happen. The following narratives
through light on these issues:

“Whenever ferntale Hzalth workers visit our houses, they hardly botlher
to talk to men and prefer to talk to coomen regarding family size,
confraception and related issues. Male health workers hardly visit us.
If by chance we et them they shy away from talking and counselling
fy thiey are mot fully trained to do
so. They assuvte it sen are difficuli to motivate and thai they are
Lictive aftititdes and kelmviours,
how can we gel infonsalion

s on these important issyes probu

it fo chtides

itich we are Bol, Wik such @ stiuatio

fanuly plaitainie and varions voaspects related to it
oailabilify, et
nter-gpouss eammunication and men's attitude are alse
FPCOTs N invelvingg men in conttoceanion. This emerved Srom the
an deanm at Pulwama. .

L

- CRTAWH S

v Sudy of neelsemes ! of Men b Reprodin Healtoin faninis 293

“Women do not disciss much aboud famijy planning with men. They
generally discuss it with their fonale relotives and friends and also
decide aboui the ethod to tse and coneey the decision o men. So
wiien women fuee luken the responsitnlity on themselves, why should
we bother? We are there to accompany them in case they need it, but
Sinally we have to pay the bifll”.

16.5.5 Men's Attitudes about Contraception

Men’s attitudes about contraception may influence their partner’s
attitudes and eventual adoption of a contraceptive method. [n NFHS-
3, all men were asked if they agreed or disagreed with three general
statements about contraceptive use. Additionally, they were asked
one question to judge their perceptions about the effectiveness of
condom use. As shown in Tabie 16.5, 30 per cent of men in Jammu
and Kashmir think that contraception is women’s business and that a
man should not have to worry about it as compared to 22 per cent in
india as a whole. More than one third of men in the Staie (37 per
cent) believe that women who use contraception may become
promiscuous as against 16 per cent irt India. More men in &K {53 par
cent) than in India (49 per cent) also believe that a woman who is
breastfeeding cannot become pregnant. Slightly more than one-third
of men perceived that even if a male condom is used correctly it does
not protect against pregnancy most of the time; as against 33 per cent
in the country. Thus, all indicators of misconceptions related to
contraception are higher in J&K than in {ndia. Jammu and Kashmir
also has the highest percentage of men who have misconceptions
about contraception than any other North Indian State.
Differentials in the responses by background characteristics are
substantial. All misconceptions are far higher in Kashmir region than
in Jammu region. For example, while oniv 38 per cent of men in Jammu
on believe that @ woman who is hr :astfeeding cannot become
pregnant, this percentage is as high as ¢4 per cent in Kashmir, Smmilar]y

per cent of men in Jammu perceive that women who use

antraception may became promis as against 449 per cent in

mu. Though at! indicators miscenception regarding
mtraception ave high in raral arcas than in urban areas but
Wiferentials are more pronoun case of third indicator
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enbige of Man by their Conlraception Related Perception and Knowledge and Men Having
rbout Contraception By Background Characteristics in Jammu and Kashmir in 2005-2006

Backpround characteristic BFWCNBI Women’s  Promiscuous® Condom®  Highly
Business’ e Miscancei
% ! % o
Tamimu 7. 284 >
Kashour 63.6 4.0 L6 04 3
Kesiderice Rural 49.2 A58 36.9 5.5 5
1 60.3 1727 32.6 39.4 2
Awein vears 283 26.5 48,4 4
50.2 30.0 50.1 =
66,9 34 2 7
69 4 .6 e
2 560 306 | 339 32
| ih{eraly a8 .4 414 484 6o
<8 vears compiete 46.6 3.2 43.1 425 475
8.0 vears complete 13.6 341 33.6 4.4 475
10+ vears complete 58.0 247 333 27 24
Mavital staid Unmarried 379 29.0 383 387 134
Married 65.4 322 36.9 333 51.3 2
Other 638.2 H4 S6.7 8.5 561
Hindu 4.6 17.4 217 26.2 2635 &
Muslim 549.1 383 46.0 415 614
Other 310 19.0 9.3 22.6 19.0
Table 16.5 contine =
il ch feristic BFWCNBP Women's  Promiscuous® Condom®  Highly :1
Business’ Miscon i 3
. 05 o, LA <
' Xpe No 187 34.2 28.2 51.7
Yes 531 297 37.7 473
ooupation Not working 30,0 242 282 35.5
Agriculture work 53.9 37.2 395 S84
Skilled / unskilled 57.1 37 4 51.2
Employees 64,2 30.0 3 45.1
% Poor 460 324 2 43 e
Rich A5 307 4 ; E :
Richer 522 16.3 7 LG :
! Total 52.6 30.3 36.5 47.8 =
] Total 18.8 21.6 16.1 Not calculated P&

Perventaye Of mien v

1wl

: of men who agree
£
wha agree that ¢

Py are

10 believe th
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misconceived abour contraception.

ho agree thar & woman who is breastfeeding cannot become pregnant.

that women who use contraception may become promiscuous.
niracepion is women's Lustuess and man should not worry about it.
t correct male condom use can protect pregnaney most of ¢
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Men aged 30-40 years, illiterate men, unmarried women,
Muslims, men nol regularly exposed to media have are more likels
to have misconceptions, Relationship belween wealth index and
misconceptions i= not clear although men whao have highest wealth

index are less likely to have these misconceptions.

16.5.6  Descriptive Analysis

As mentioned above that men were Cf‘ltt’?g(‘]"jsl,’d o two groups
(completely misconceived and partially misconceived) based on their
perceptions of contraception attitudes. Table 16.5 shows that aboul
half of the men are complete misconceived about contraception. Two
third of men in Kashmir Valley are completely misconceived about
contraception as compared to one-fourth of men in Jammu region.
Men from rural areas also have negative attitudes about contraception.
Men from the religious group other than Islam are likely to have
lesser degree of misconceptions about contraception. Younger and
unmarried men dre less likely to be completely misconceived about
contraception than other men. A bivariate analysis reveals that as
the education level of men increases, the percentage of men having
complete misconception about contraception decreases. Men who have
access to mass media are more likely to have positive attitude towards
contraception. Men engaged in professional / managerial / technical jobs

are less likely to show complete misconceptions, while men engaged

in agriculture are more likely to have high degree of misconception
about contraception than their counterparts.

16.5.7 Regression Analysis

A logistic egression model was fitted to identify the determinants
£14,

of “degree of husbands’ misconception towards vontraception. The

response variable is coded as completely miscomceived and partly
misconceived (reference categorv) All the variablcs listed in Table
were eonsidered i the analysis as independent variables and tly

resuits are presented in Table

Ceographical vegion is 1id most important i to
nisconception. Men from Kashmir vatlev are ity rorer lijed
ave fusCalceptions apeut cantiception than men belongmang
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of jobs are significantly more likely to have poor degies of awareness
about contraception than men whao are involved in government/
private jobs. Men from rural areas are significantly more likely to

have poor degree of awareness of contraception than men from urban
areas. Men aged less than 30 are less likely to have misconceptions
Table 16.6: Logistic Regression Parameter Estimates for the Effect of

Demographic and Socio-economic Characteristics on The Misconception of
Coniraception Related Attitudes in Jamumu and Kashmir-India

Independent variable B Sk Siy
Intercept Jd64 373 000
Region Jammmu*

Kashmir 5.541 154 00
Residence Rural*

urban 647 % g1 REEN
Education llliterate®

Primary 910 i 274 Hu7

Middle 1.009 228 SGnd

High 1.081 247 TN
Marital status Married® !

Unmarriec 1.182 190 SFH
Age ] <207

20-29 1.001 192 997

30-39 1.501 232 .080

40+ 1.509 263 118
SL1 Poor’

Rich y 1.494 207 052

Very rich 1.009 FEATl 375
Media exposut No*

Yeu 759 224 28
Oecupation Not working*

Employed 2.042 235 002

Skilled workers 1.938 251 on7

riculture workers2.816 265 0

Nuote Dieno rence categary
than men aged 40 years and above. Men who have 2 moediu
significantt e Jikely to have ruisconceptions about ¢
w ave a low SLT or Fhch SLIL Ms
%iwised t Homedia are i« likely to have n

rer whie 3 ity exposed to mass mesd
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39.2
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».do if mother had any pregnancy complication

d was delivered in a health facility

16.6 Male Involvement in Antenatal Care

Fhe Reproductive and Child Health Programme in India envisiges
the involvement of men in women'’s reproductive health. Health
workers are supposed to provide expectant fathers with information
on several aspects of maternal and child care during their contacts
with expectant fathers. In NFHS-3, information was collected through
the Men's Questionnaire aboul several aspects of their involvement
in antenatal care, including whether the mother of their youngest
child had any antenatal check-ups when she was pregnant, whether
they were present at any of these antenatal check-ups, and the reason
the mother did not have any antenatal check ups it she did not have
any. Men were also asked whether at any time during the pregnancy
any health provider or health worker told them about the various
signs of pregnancy compilications (vaginal bleeding, convulsions, and
prolonged labour) and what to do if the mother had any of those
complications, '

Table 16.7 presents information on men’s involvement during
antenatal care visits and information given to them by a health
provider or health worker about signs of pregnancy complicationg,
Two-thirds (68 per cent) of men in J&K with a child under three
years said they were present during at least one antenatal check-up
received by the child’s mother as compared to only 49 per cent at the
national level. Presence of men during antenatal care differs slightiv
by residence in the State. Three fourth of men in urban areas and
two-third in rural areas were present during at least one antenatal
check-up received by the child’s mother. Men under age 25 years at
the time of the birth of their youngest child were less likely to be
present for antenatal check-ups of the mother than older men. There
15 a strong negative relationship between the father's number of
children ever born and his presence during any antenatal check-up
of the mother, and a positive relationship between both the man's
educational level and his wealth status and his presence during
antenatal check-ups. For cxample, men with one child ever born are
twice as likely (62 per cent) to be present during antesnaial
nen with fous

more children cver born (29 per cent)
nen with 12 o

inore vears of education and nwen in

are at feast two and a |
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with no education and men in the lowest wealth quintile households.
Ihe man's presence is higher in Rashmir division than in Jammu
Division. Musli men are more likely to accompany their partners
for ANC than Hindus.

Though higher percentage of husbands in J&K accompanied their
wives to avail ANC than at the national level but lower percentage
of men (31 per cent) in J&K who were presented during any of the
ANC visits were not told what to do if the mother had a major
complication of pregnancy as compared to 37 at the national level.
The situation is even worse in rural areas where only 28 per cent of
men were told what to do if the mother had a major complication of
pregnancy. This means that even though a sizeable proportion of
men in J&K present themselves during ANC visits but only a minor
proportion of them are provided informationrelated to contraception.

As far as type of information provided is concerned, one-fifth
of fathers were told about signs of cach of the major pregnancy
complications: vaginal bleeding (18 per cent), convulsions (20 per
cent) and prolonged labour (23 per cent). The percentage of men
who were told aboul the signs of specific pregnancy complications is
particularly low among men from Kashmir region than in Jammu
region, men who were less than 25 vears of age at the time of the
birth of child, men with four or more children ever born, men in
rural areas, men with no education, Muslim men, and men in
households in the lowest wealth quintile. The pattern is similar with
respect to information given to men about the action to be taken in
case the mother had any pregnancy complication.

Table 16.6 shows the distribution of men aged 15-49 year whose
youngest child way less than three years of age at the time of the
survey and for whom the mother did not receive any antenatal care
by the main reason for not receiving antenatal care. Two out of five
rnen thought it was not necessary for the mother to receive antenatal

care. Another 11 por cant of men said that their family did not think
did not allow the mother to receive antenatal

care, It was also mentioned by 12 per cent of men that the main
reason for the mother not receiving antenalal care its high cost. The

reasons given by e

Was Necessdary ot

HRlay 1 ruirdi a Lirg

Pregnancy in Jammu and
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Antenatal Check Up Dur

d Place of Residence
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Table i6.48: Reasons Given by Men
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Child was Delivered in Jammu And Kashmir - By Region and Place of Residence

w0 Reasons Given by Men for not taking Mother for Delivery in a Health Facility at the Time when their Last
{'s mother did not have antenatal check-up
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ax | Al men aged 15-49 year whose youngest living child was less
than three vears old were also asked whether their voungest child
. 9 53 waly | was delivered in a health facility and, if not, what was the main
el | reason the child was not delivered in a health facility and resulis are
l presented in Table 16.9. Roughly half of men (47 per cent) reportec
R } that their youngest child was not delivered in a health facility (half
= Ir*\! & of births in rural areas and one-third of births in urban areas). 35 per
= cent of men who said the child was not delivered in a health facitity
! said that ecither they or their family did not feel it necessary to have
5 ieag 32 i the delivery in a health facility {or did not allow it); 18 per cent
;—_}: o ”._“; g reported that mother of the child did not think it was necessary, 17
per cent said that the health facility was too far away or that no
i transportation was available and 9 per cent reported that it costs too
4 @ ;3 much,
i F Thus, a substantial proportion of men than women in J&k are ,
not convinced about the need to have an antenatal care or the need i
A to have a delivery in a health facility. These results suggest the need
to inform parents and families more about the benefits of delivering
i a health facility and to help overcome traditional attitudes and
, other hurdles that discourage instituticnal births. In addition, since
i about cne-third of women and men gave reasons dealing with the
cost of services and problems of accessibility, utilisation of health
facilities for deliveries could also be increased by lowering direct
and indirect costs and making services more accessible.
; 16.6.1 Information Given to Men
f é Men who had a child less thain four vears of age were asked whether
‘_:; 5 j-g | { at any time w hen the mother was pregnant with their voungest child
iR g ] : any health provider or }‘.ualh‘} worker spoke to them about famiiv
Sy g ! ; planning or delaying the next children; the importance of deliver i
g 2, Hr:: 'E tne baby in a nospital or health facility; or the importance of pro
8 = :‘5. z nutriion for the mother during pregnancy ard the information is
2 <1 :j S by Fable 16.10. Oniv 38 per cent men were told about th
- e Jort 1oy in a health faalitv. Less than hall
= zi t were told abouat the importance of
L:‘ 3 s ien for the mother dorng preomnoy. Abougt one
o - TOL EINOT O imation ¢ 1 tertiyels’ o
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at the national level, lesser number of men in Janvunu and Kashmir = : lﬁ el ‘-% E ’:_{’ <i (,

were given intormation related to maternity care indicators, In fact, ‘2 Do : T : TR,

men in Jammu and Kashmir rank last among all the States so far ':; 3 é : ‘ H

information related to family planning or spacing is concerned. Ewdl |E mea X |2

Another important finding which emerges from the analysis is that 5 £ = oo :

men from rural areas who need this information the most are much E Hé -'*!,E ,‘é

less likelv to be given the above information than urban men. Also a ; ERv. _,5 A B E

lower percentage of men from Kashmir regjon than Jammu region ag 5L = ;{ ,: " o

were given cach type of information. The provision of the three types < g ; o £

of information increases with the man’s education level and the wealth & :’; £ E ¢

status of the household. For example, 54 per cent, 51 per cent, and 59 L .:%; g g‘

per cent of men with 12 or more years of education were given 53 f z =

information on family planning, the importance of institutional Ei 3 Z z

delivery, and the importance of proper nutrition for the mother during s %EE = E !

pregnancy, respectively compared with 19 per cent, 24 per cent, and % 5 ;ﬁ E

26 per cent of men with no education. By religion, Muslim men are o ""f" Z g ;

least likely to be.given each type of information. 3 £ 5 22 4 .,E.. i

Men whose child was not delivered in a health faciiity were also g E E E é ‘ % |

asked whether anyone explained to them the im portance of the mother f— 7 g 1: :-L § é !

breastfeeding the baby immediately after delivery, of keeping the 5 £ 8 g E. 12 j

baby warm immediately after birth, of cleanliness at the time of 23 i & B

defivery, and of using a new or unused blade to cut the cord. It can b = ;f % 3 8 '

be seen that higher percentage of men in Jammu and Kashmir had £5% b E §

received information on all these four indicators than the country as E: 5‘ ? E é'—“ﬁ f S E

# whole. For example, while 45 per cent of men were told about the E f % ij z g 2 % E : =

importance of breastfeeding the baby and keeping the baby warm g & . é =538 |8 ; 3 g B

inunediately after birth in Jammu and Kashmir, this percentage was S 8 L 11.; ELo |8 |9 - £

only 33-36 per cent in India as a whole, Similarly, 54 per cent were SEE é S E L -'“:; ? 'E‘HE B

told about the importance of cleanliness at the time of d elivery in the Z é e l :g_ & é AN - -g 2 2 2

State as compared to 44 per cent in India. The percentage of men 3 = E ri ' [ & E'!z ! Em 1 2EZy

who were told about the importance of using a hew o1 unused blade i ? P 2 . —E ! B3 3 ®: '1 g %

to cut the cord was 53 per cent in [&K but only 48 per cent in India. ¥ | s } T-i : =12 & ’;- 3

the pattern of differentials in these four Indicators by background : § i T ‘TR £ . E

characteristics 15 similar to the earlier pattern. g ' ‘ ' :_ : 2 o % :“ =g
= P E €8 IS RS ‘

9 |
i

One 1

ercentage to wh
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6.7 Results from Focus Gi‘ﬁup Discussions

Husbands® awareness about maternal care: Druring the focus
discussions miajority of husbands reported that women need care
wuring pregnancy and were also aware of the fact that problems can
arise any time during pregnancy, but they did not know the danger
signs of pregnancy. Men also lack adequate lknowledge about various
aspects of antenatal and postnatal care, It was, however, established
that even though they do not know the medical details, they help
their wives in following treatment advice, and are concerned about
nutrition and other care within the home environment. Men in
Pudgam and Pulwama proved this point.

Everybody now-a-days knows Hiat preguantwomen need special care
iduring pregnancy so that delivery is normal and there are no problenis,
Though they should not carry heary load and or do much namal
work but they should nol take much rest also otherwise their delivery
swould riof be nermal. In case they take ouly restand do not work they
will have to deliver by big operation (C-cection).

Husbands’ responsibility and participation in wives’ care:
Discussions with men revealed that most voung husbands encourage
their wives to go tor antenatal and delivery care and a good
proportion feel responsible for accompanying their wives for routine
wre and treatment of problems. But lar pe majority of the men
mndicated that health care providers, tady doctors and even
gynaecologists discourage them to do so. The structure of antenatal

finics in the public sector does not promote attendance as a couple,
fady doctors think that husbands shoud accompany their wives just

10 pay tor freatment of the problems or for security. This is one of

the reasons that in both routine care and treatment of problems,
busbands have pasticipated more often by paying ftor care during
NG and delivery than accompanvi their wives. One of the
wishands whose wife recently delivered a child i the miest famons

iternity hospital in Srinagar had (o reveal this story

SAUe conipany lo sy caife for all e o andenatl clwckives i

e pirker Hie corsulfatisnsevamination roos. | A1
l L] Fhe exveciation thi
i ; TexaFTaent i
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delieery care. bt our lrealth systent thiuks that presuesoy. de fivery,
child care is toomen’s affarr and men huve no business ro be in the
natertity hospitais. My only role during ihe delivery wos to Live chai
(Bribe) to various paramedical staff mainly wonien and the amount is
atso fived by ihe wonien, Men seem to be barriers in stopping this
corrupt praciice. That is the reasons why health staff does not want
men i the maternity hospital’,

Focus group also suggested that another reasons for men to play
himited role during delivery is the traditiona) practice of women going
to their natal home for delivery. Participants from Kupwara cited
this as a reason tor their lower involvement

“Younger womeit normally go for their dclivery to their natal homes.
This way the parents of women restrict the involvenient of in-lazws and
the Inesbands in the delivery care. In case of home delivery, in-laws are
tnformed about delivery after child Bisth and in case of taslitutional
delivery, they are informed cither after the women is adwiitted in ihe
hospital or aftei delivery. Parents of the women think it disgruceful to
invalve in-laws in matters related to del Ivery care and paywients, Thus
fusbands cannict be blamed for this.”

Though NFHS-3 has shown that about two-third of men
accompanied their wives when they visited any ANC clinics, however,
FGDs revealed that this increasing trend of men accom panyving women
fs not the result of any perceptible change in the attitudes towards
maternity care but was a compuision arising due to the deteriorating
security conditions in the State. Therefore, militancy which otherwise
shattered the peaceful atmosphere and almost all aspects of life in
the State, however, compelled the men to accompany their women
to visit different places including health care facilities. The views
expressed by almost all the FGD participants supported this view.

Before milita:o

Kastimiz was perhaps the wmost peacefii piuce in the
world and u u ieowenld ne

T

neurs alome withond iy problerss, Lan W
mnen wsed o o<opl watinent oy i
iat 1 if Birih Atiendont /t
1l Whrein” (a #ra erstiid
] et £
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st i be rushed fo a hospital and generally women wsed to accompany

cooien, beciuse situnfion was pormal and there was no fear erilio
fremy. the security forces or militants. Bul after militancy erupted i
ihe State everytling changed. Security of life was the maiy issue
Mobility got restricted and there were times when after five 1ot a burd
would move, what to falk of hunmn beings especially women. In such
a situakwn, if Here was a delivery in a village, nobody would dare fo
call @ TRA, “Warein” cr any other assisfance wio can manage tie
delivery. If somehow a TRA was approached, she wonld vel like to risk
lier life” So preguant womer: used to be left ai the wmercy of God to cry
and die. However, with the passage of time mesn and wonien learnt to
negotiale with this type of situation by planning their delivertes in
vance. i the initial phase of militancy, women would visit a heall:
facifity for delivery in adoeance during day time. Subscquently, this
contact weith the doctors at the inaternity hospitals both promoled as
well as compelled the women to comie for ANC care before delivery.
However, due to the imsecurity, nobody would like Heir women o
visté a heallh facility without the company of ¢ man. The best persoy
o accompany @ woman under such circumstances is none but her

hugstunnd
Thus, it is obvious that the abnormal situation through which
J&K passes created a window of opportunity for the men to
accompany their spouses to avail health care services, but
unfortunately our health care system has not taken advantage of this
opportunity. This is evident from the NFHS-3 findings that despite
66 percent of men mentioned to have visited a health facility with
their spouses for ANC but Jess than one-third were given any
information related to pregnancy complications, maternal care and
child care. However, men seem to be interested in being involved
than previously believed, but our health care system is not geared io
enconrage the male participation in maternity. Most of the FGD
participants mentioned that Jady doctors neither have time nor do
uas issues related 1o maternity and child

feel it necessary to dis

ot allow the men fo come inside. Larg:

care with the men. They do
majority of the participants at all the 9 FGDy Sites shared this vie
he fntlowing experence of a newlv father testitios the above finding

A4 S aotugiienit of Al t Reproductioe Hegith o Leannu Wi

“Wew sready Lo gefaneolived in n':‘{'es«:sing materiiity care (o our wonten

Men do accampany wones, pay for their medical expenses, allow thew
{o lake vest and cven help Hienit in sharing the household chores during
presuancy. Hotwever, when we accompany then o hospitals during
their preguancy or detivery, onr maternity care hospitals have little to
offer to men. Neither are we allowed to accompany our spouses in the
QPO nor is there any waiting room for men. Men have no option but
to stand outside the main cutrances of the hospitals and create hurdles
in fiie movement of patients and staff. When lady hospitals or inaternity
wards are out of bound for nen, how can you expect thent lo inleract
will nen?”

Another participant has this tale to narrate to support his

involvement.
“Like other responsible hnrsbands | also visited the local hospital a numiber
of tines with ny wife. Afler all, shewas nurturing the pregrancy ani
the expectmit child belong to both of us. True I cannof share the pain
of pregiancy but Iligoe 1o support iy wife during pregnancy, child
birth and eoen in child vearing and caring, Though [ had the impression
that indy doctor would talk to both of us but during these ANC visits,
I was never called by the doctor to come inside OPD and share
information about the progress of pregnancy, any advice and precautions
for safe preguancy, mformation related to medicines, diet and other
such issues. [ do not know whether any governunent hospital in this
State has q system to provide any education to male members. Staff
workisg i these hospitals has a negative attitude towards men and
they generally say us that inen have no business in materni ty hospifals”.

It can be concluded that men are interested in playing a more
active role during pregnancy, delivery and infant care, but our health
care system is not well equipped to meet this demand.

16.8 Conclusion

Men's invi

mentin Reproductive Health i< a priority of the ongaing

Py NI rogramyme, But not much has been achieved to mvolv

nen Ut the pregnancy care;: 1 terms of their pireeption, attitude an

avar Al awareness. The pro

te informa
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Since gendel megualities favour men in our sociely and sexual
and reproductive health decisions are made by them, therctore, unless
men are reached, programme efforts will have limited bmpact while
focusing on women and addressing their reproductive health needs.
Again, men's performance against individual programme component
may not necessarily ensure their geod motivation/involvement,
because absence of one component may result in ineffective practice.
For example, it a husband knows all the methods of contraception
but disapproves ils use has little impact trom the progranune point
of view. Similarly, it a husband knows all the complications of
pregnancy but disapproves pregnant women of antenalal check and
also does not think it necessary that woren should deliver in a health
facility, his motivation and subsequent practice will end up with
anfavourable pregnancy outcome. Therefore, special efforts should
be made to encourage men to take responsibility for reproductive

health as responsible sexual partners, husbands and fathers.

This chapter goes beyond the traditional approach of measuring
men's awareness of pregnancy care and considers combining some
of the information collected by NFHS to generate a composite
indicator named "Degree of misconception related to contraception”
to better understand men’s attitudes towards contraception. Though
men'’s involvement i RH and delivery care is still not satisfactory in
the state but men from Kashmir division, rural areas, those not
regularly exposed to media, and Muashims are lagging far behind than
their counter parts.

The results, also, show that an increasing number of husbands
are accompanying their wives to utilise ANC services during delivery
care, but, FGD3s have shown that this increasing trend of men
accompanying woimnen to health care institutions was indtially due to
thie result of insccvre conditions in the State. However, with an
cenario in the Slate; this trend af men
ontinued and men are now

mprovement in ihe security

‘«nllﬂf?r'l’{?'\'i.’_:ﬂ Lirerd Vermen

mcreasingly taking ity matters of their partners.

But, cur publis hoa stemn is hot taking the advantape of the
resenoe of men dlariae ANC care and faii= qopent them
information rel o faraily planming, spacing, prevuancy cave
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appropriate intervention at the hospital level to improve men’s
involvement in maternity. Se far as Kashmir valley is concerned, it is
teasible and potentially effective to have couple counselling in public
sector clinics, even if only a proportion of men will be able to participate
and our public healih care system should devise a mechanism to
interact with accompanying men during maternity.

In addressing men’s involvement in reproductive health, it is
important to consider how to frame their contact with the health
system so that it will encourage their future and continued
involvement. The rationale behind choosing the pre- and post-natal
periods as good times to encourage male participation is that evidence
suggests that men may be more interested in their partners” well-
being than is usually the case because of their shared role in producing
a healthy child (Al and Cleland 2001). Therefore, the best way to
interact with men is to have counselling/ information sessions at the
Hospitals for the men who accompany their spouses during ANC
and delivery care. It is felt that such an intervention can be introduced
successtully in the State’s largest maternity Hospital {Lal Ded
Hospital), which provides services to almost 60 percent of the State.

[n order for male involvement in the maternity care of their
partners to be a success the following challenges alse need to be
addressed:

#  Train more health provider to serve couples and to conduct

couple counselling.

»  Integrate other reproductive health services such as ST1,
Family Planning, voluntary counselling and testing, and
prevention of mother to child transmission with antenatal
and posinatal care.

= Involve hospital staff to support men who may want to be
with their partners during delivery.

= Work withun the health svstem should improve conditions
such as luck of privacy that make it difficult for husbands
to participate in.maternity care

” Other wavs should be identified so that the heaith staff
encourages husbands to be present for matermty services

» Make pub ervices friendly and fexible to both men and
v v e workin turving the day
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P Strengthen monitoring and supportive supervision for all
health services.
> Mass media can be involved to improve men’s awareness
of pregnancy and change their attitudes towards
pregnancy. For this, we need to develop information that
is acceptable and appropriate for the target group, both
men and women. Such educational efforts on maternal care
with men should go beyond basic information to also
include specifics of maternal services, precautions, and
problems.

.\_v'

Undertake wider commurity outreach so that more men
can be persuaded to participate in their partners” maternity
care.
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